
MDE
MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Boulevard* Baltimore MD 21230
410-537-3000 * 1-800-633-6101

Martin O' Malley
Governor

Anthony G. Brown
Lieutenant Governor

Shari T. Wilson
Acting Secretary

Robert M. Summers, Ph.D.
Deputy SecretaryAPR 3 0 2007

Scott W. Moore, Deputy Director
Division-Materials Safety and State Agreements
Office of Federal and State Materials and
Environmental Management Programs
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Dear Mr. Moore:

Enclosed is a copy of the proposed revisions to the Maryland Radiological Health Rules COMAR
26.12.01.01 "Regulations For the Control of Ionizing Radiation (1994)." It is our intent to propose these
regulations in the Maryland Register and allow for public comment around summer of 2007. We request
NRC's comments prior to that submittal. The proposed regulations are identified by line-in/line-out text
and correspond to the following equivalent amendments to NRC's regulations:

Rats ID Title State Section(s)
2002-2 Medical Use of Byproduct A, C, D, E, and G

Materials-Parts 20, 32, and 35
2005-1 Security Requirements for D.803

Portable Gauges Containing
Byproduct Material -Part 30

2005-2 Medical Use of Byproduct G
Material-Recognition of Specialty
Boards-Part 35

We believe that adoption of these revisions satisfy the compatibility and health and safety
categories established in the Office of Federal and State Materials and Environmental Programs (FSME)
Procedure SA-200. If you have any questions, please feel free to contact Ray Manley of my staff at 410-
537-3300.
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PART A

GENERAL PROVISIONS

5 Sec. A. 1 Scope. Except as otherwise specifically provided, these regulations apply to all persons who
6 receive, possess, use, transfer, own, or acquire any source of radiation; provided, however, that nothing in
7 these regulations shall apply to any person to the extent such person is subject to regulation by the U.S.
8 Nuclear Regulatory Commission.!' This part also gives notice to all persons who knowingly provide to
9 any licensee, applicant, certificate of registration holder, contractor, or subcontractor, components,

10 equipment, materials, or other goods or services, that relate to a licensee's, applicant's or certificate of
11 registration holder's activities subject to these regulations, that they may be individually subject to
3 • Maryland Department of the Environment enforcement actions for violation of A. 16.

14 Sec. A.2 Definitions. As used in these regulations, these terms have the definitions set forth below.
1 g Additional definitions used only in a certain part will be found in that part.

17 "Al" means the maximum activity of special form radioactive material permitted in a Type A package.
18 "A2" means the maximum activity of radioactive material, other than special form radioactive material,
19 permitted in a Type A package. These values are either listed in Appendix A of Part T of these
20 regulations, Table I, or may be derived in accordance with the procedure prescribed in Appendix A of
• ~ Part T of these regulations.

"Absorbed dose" [See "Dose"]

} "Accelerator-produced material" means any material made radioactive by a particle accelerator.

, I "Act" means the Annotated Code of Maryland, Environment Article, Title 8 "Radiation."

29 "Activity" means the rate of disintegration (or transformation) or decay of radioactive material. The units
of activity are the becquerel (Bq) and the curie (Ci).

• ~ "Adult" means an individual 18 or more years of age.

34 "Agency" means the Maryland Department of Environment, Radiological Health Program.
35
36 "Agreement State" means any State with which the U.S. Nuclear Regulatory Commission or the U.S.
37 Atomic Energy Commission has entered into an effective agreement under subsection 274b. of the
38 Atomic Energy Act of 1954, as amended (7 Stat.•$,•".
39
40 "Airborne radioactive material" means any radioactive material dispersed in the air in the form of dusts,
41 fumes, particulates, mists, vapors, or gases.
42
43 "Airborne radioactivity area" means a room, enclosure, or area in which airborne radioactive material
44 exists in concentrations:
45
46 (1) In excess of the derived air concentrations (DACs) specified in Appendix B, Table I of Part D of
47 these regulations, or
48
49 (2) To such a degree that an individual present in the area without respirator protective equipment could
50 exceed, during the hours an individual is present in a week, an intake of 0.6 percent of the annual limit on
51 intake (ALI) or 12 DAC hours.
5 2 -------------------------------
53 1/ Attention is directed to the fact that regulation by the State of source material, byproduct material, and
54 special nuclear material in quantities not sufficient to form a critical mass is subject to the provisions of the
55 agreement between the State and the U.S. Nuclear Regulatory Commission and to 10 CFR Part 150 of the
56 Commission's regulations.
57
58 Al Supp.815
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59 "Annually" means either (1) at intervals not to exceed 1 year or (2) once per year, at about the same time
60 per year (plus or minus I month).
61
62 "As low as reasonably achievable (ALARA)" means making every reasonable effort to maintain
63 exposures to radiation as far below the dose limits in these regulations as is practical, consistent with the
64 purpose for which the licensed or registered activity is undertaken, taking into account the state of
65 technology, the economics of improvements 'in relation to state of technology, the economics of
66 I improvements in relation to benefits to the public health and safety, and other societal and socioeconomic
67 -considerations, and in relation to utilization of nuclear energy and licensed or'registered sources of
68 radiation in the public interest.
69
70 "Authorized nuclear pharmacist" means a pharmacist who4s:
71
72 (1) Boar-d ertified as a nuclear pharmaeist by the Board of Pharmnaeeutieal SpeeialtiesMeets the
73 requirements in Sections G.55 and G.59; or
74
75 (2) Is ildentified as an authorized nuclear pharmacist on: a li.ens. issued by the Agency, the NC.. r. a
76 other Agreemfent State that auither-izes the use of ra~dioactive m-ater-ial in the pr-aetiee of nucilear pharmacy;,
77 eo
78 (i) A specific license issued by the Agreement State or NRC that authorizes medical use or the
79 practice of nuclear pharmacy;
80
81 (ii) A permit issued by an NRC master material licensee that authorizes medical use or the
82 practice of nuclear pharmacy;
83
84 (iii) An authorization issued by an Azreement State or NRC broad scope medical use licensee
85 that authorizes medical use or the practice of nuclear pharmacy; or
86
87 (iv) A permit issued by an NRC master material license broad scope medical use permittee that
88 authorizes medical use or the practice of nuclear pharmacy- or
89
90 (3) Is ildentified as an authorized nuclear pharmacist by a commercial nuclear pharmacy that has been
91 authorized to identify authorized nuclear pharmacistsan a per.mit issued by the Agency, NRC, or any
92 other-Agreemnent State speeific licensee of broad sep that is authofr-ized to permnit the use of radioactive
93 material in the practice of nu..lear- phaa..-.. ... r
94
95 (4) Is designated as an authorized nuclear pharmacist in accordance with Sec. C.28(j)(2)(iv).
96
97 "Background radiation" means radiation from cosmic sources; naturally occurring radioactive materials,
98 including radon, except as a decay product of source or special nuclear material, and including global
99 fallout as it exists in the environment from the testing of nuclear explosive devices or from past nuclear

100 accidents such as Chernobyl that contribute to background radiation and are not under the control of the
101 licensee. "Background radiation" does not include sources of radiation from radioactive materials or
102 radiation producing machines regulated by the Agency.
103
104 "Becquerel" (Bq) means the SI unit of activity. One becquerel is equal to 1 disintegration or
105 transformation per second (S-1).
106
107 "Bioassay" means the determination of kinds, quantities or concentrations and, in some cases, the
108 locations of radioactive material in the human body, whether by direct measurement, in vivo counting, or
109 by analysis and evaluation of materials excreted or removed from the human body. For purposes of these
110 regulations, "radiobioassay" is an equivalent term.
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112 "Byproduct material" means:
113
114 (1) Any radioactive material except special nuclear material, yielded in or made radioactive by exposure
115 to the radiation incident to the process of producing or utilizing special nuclear material; and
116 '
117 (2). Thetailings or wastes produced by the extraction or concentration of uranium or thorium from ore
118 .processed primarily for its source material content, including discrete surface wastes resulting from
119 uranium or thorium solution extraction processes. Underground ore bodies depleted by these solution
120 extraction operations do not constitute "byproduct material" within this definition.
121
122 Supp.-l 5 A2
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123 "Interlock" means a device arranged or connected such that the occurrence of an event or
124 condition is required before a second event or condition can occur or continue to occur.
125
126 "Internal dose" means that portion of the dose.equivalent received from radioactive material .
127 taken into the body.
128
129 "License" means a license to possess or use radioactive material, including a license amendment,
130 issued by the Agency.
131 .

132 "Licensed material" means radioactive material received, possessed, used, transferred or
133 disposed of under a general or specific license issued by the Agency.
134
135 "Licelnsee'!. means any.person who is licensed by the Agency in accordance with these
136 regulations.
137
138 "Licensing State" means any State with regulations equivalent to the Suggested State
139 Regulations for Control of Radiation relating to, and an effective program for, the regulatory
140 control of NARM and which has been -granted final designation by the Conference ofRadiation
141 Control Program Directors, Inc.
142
143 "Limits" [See "Dose Limits"]
144
145 "Lost or missing licensed material" means licensed material whose location is unknown. This
146 definition includes licensed material that. has been shipped but has not reached its planned
147 destination and whose location cannot be readily traced in' the transportation system.
148
149 "Major processor" means a user processing, handling, or manufacturing radioactive material
150 exceeding Type A quantities as unsealed sources or material, or exceeding 4 times Type B
151 quantities as sealed sources, but does fiot include nuclear medicine programs, universities,
152 industrial radiographers, or small industrial programs. Type A and B quantities are defined in
153 Section 71.4 of 10 CFR Part 71.
154
155 "Medical use" means the intentional internal or external administration of radioactivermaterial,
156 or the radiation therefrom, to patients or human research subjects in the practice of the healing
157 arts.. .

158
159 "Member of the public" means any individual except when that individual is receiving an
160 occupational dose. .

161
162 "Minor" means an individual less than 18 years of age.
163
164
165 .
166
167
168
169
170
171
172
173
174 A7
175 Supp. 13
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176 "Monitoring" means the measurement of radiation, radioactive material concentrations, surface
177 area activities or quantities of radioactive material and the use of the results of these
178 measurements to evaluate potential exposures and doses. For purposes of these regulations,
179 "radiation monitoring" and "radiation protection monitoring" are equivalent terms.
180
181 "NARM" means any naturally occurring or accelerator-produced radioactive material. It does
182 not include byproduct, source, or special nuclear material.
183
184 "Natural radioactivity" means radioactivity of naturally occurring nuclides.
185
186 "Nuclear Regulatory Commission" (NRC) means the U.S. Nuclear Regulatory Commission or its
187 duly authorized representatives.
188
189 "Occupational dose" means the dose received by an individual in the course of employment in
190 which the individual's assigned duties involved exposure to sources of radiation, whether in the
191 possession of the licensee, registrant, or other person. This includes exposure to radiation from
192 registered and unregistered radiation machines or exposure to radioactive material from licensed
193 and unlicensed sources of radiation. Occupational dose does not include dose received from
194 background radiation, from any medical administration the individual has received, from
195 exposure to individuals administered radioactive material and released in accordance with Sec.
196 G.725, from voluntary participation in medical research programs, or as a member of the public.
197.
198 "Package" means the packaging together with its radioactive contents as presented for transport.
199
200 "Particle accelerator" means any machine capable of accelerating electrons, protons; deuterons,
201 or other charged particles in a vacuum and of discharging the resultant particulate or other
202 radiation into a medium at energies usually in excess of 1 MeV.
203
204 "Person" means an individual, receiver, trustee, guardian, personal representative, fiduciary, or
205 representative of any kind and any partnership, firm, association,'corporation, or other entity.
206 "Person" includes any public or municipal corporafion and any agency, bureau, department, or
207 instrumentality of state or local government'and, to the extent authorized by federal law, federal
208 government.
209
210 "Personnel monitoring equipment" [See"Individual monitoring devices"]
211
212 "Pharmacist" means an individual licensed by a State or Territory of the United States, the
213 District of Columbia, or the Commonwealth of Puerto Rico to practice pharmacy.
214
215 "Physician" means an individual who is authorized under the Maryland Medical Practice Act to
216 practice medicine in this State.
217
218 "Prescribed dose" means:
219
220 (1) For gamma stereotactic radiosurgery, the total dose as documented in the written
221 directive;
222
223 (2) For teletherapy, the total dose and dose per fraction as documented in the written
224 directive; eo
225
226 (3) For manual brachytherapy, either the total source strength and exposure time or the
227 total dose, as documented in the written directive-. or
228
229- (4) For remote brachytherapy afterloaders, the total dose and dose per fraction as
230 documented in the written directive.



231 AS

232
233 Supp. 1 5
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234 "Public dose" means the dose received by a member of the public from exposure to radiation and/or to
235 radioactive material released by a licensee or registrant, or to any other source of radiation under the control of
236 the licensee or registrant. Public dose does not include occupational dose or-_doses received from background
237 radiation, dose-from any medical administration the individual has received, dose-from exposure to individuals
238 administered radioactive material and released in accordance with Sec. G.275, or dose from voluntary
239 participation in medical research programs.
240
241 "Pyrophoric liquid" means any liquid that ignites spontaneously in dry or moist air at or below 130 F (54.4 C).
242 A pyrophoric solid is any solid material, other than one classed as an explosive, which under normal
243 conditions is liable to cause fires through friction, retained heat from manufacturing or processing, or which
244 can be ignited readily and, when ignited, bums so vigorously and persistently as to create a serious
245 transportation, handling, or disposal hazard. Included are spontaneously combustible and water-reactive
246 materials.
247
248 "Quality factor" (Q) means the modifying factor, listed in Tables 1 and 2 of A. 13, that is used to derive dose
249 equivalent from absorbed dose.
250
251 "Rad" means the special unit of absorbed dose. One rad is equal to an absorbed dose of 100 erg/gram or 0.01
252 joule/kilogram (0.01 gray).
253
254 "Radiation" means alpha particles, beta particles, gamma rays, x-rays, neutrons, high-speed electrons, high-
255 speed protons, and other particles capable of producing ions. For purposes of these regulations, ionizing
256 radiation is an equivalent term. Radiation, as used in these regulations, does not include non-ionizing radiation,
257 such as radiowaves or microwaves, visible, infrared, or ultraviolet light.
258
259 "Radiation area" means any area, accessible to individuals, in which radiation levels could result in an
260 individual receiving a dose equivalent in excess of 0.05 mSv (0.005 rem) in 1 hour at 30 centimeters from the
261 source of radiation or from any surface that the radiation penetrates.
262
263 "Radiation machine" means any assemblage of components capable of producing radiation except those
264 devices with radioactive material as the only source of radiation. This assemblage may include, as determined
265 by the Agency:
266
267 (1) Not more than one control panel;
268
269 (2) The necessary supporting structures; and
270
271 (3) Any additional components or auxiliary equipment that function with the assemblage to produce the
272 result desired by using the machine.
273
274 "Radiation safety officer" means an individual,-athe4?cd by th •-gc-•"y under- a .peei.fi. li.ense r..
275 r 1gitratien, who:
276
277 (1) Meets the requirements in Secs. G.50(a) and G.59, or
278
279 (2) Is identified as a Radiation Safety Officer on:
280
281 (i) A specific medical use license issued by an Agreement State or the NRC; or
282
283 (ii) A medical use permit issued by a NRC master material licensee; or
284
285 (3) Has been determined by a registrant as zn individual whb has the knowledge and responsibility to
286 apply appropriate radiation protection regulations.
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287
288 "Radioactive material" means any solid, liquid, or gas which emits radiation spontaneously.
289
290 "Radioactivity" means the transformation of unstable atomic nuclei by the emission of radiation.
291
292 "Registrant" means any person who is registered with the Agency or is legally obligated to iegister w~ith the
293 Agency pursuant to these regulations and Act.
294
295
296 A9
297 Supp. 154-0
298

*jr
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298 "Registration" means registration with the Agency in accordance with the regulations adopted by the Agency.
299
300 "Regulations of the U. S. Department of Transportation" means the regulations in 49 CFR Parts 100-189.
301
302 "Rem" means the special unit of any of the quantities expressed as dose equivalent. The dose equivalent in rem
303 is equal to the absorbed dose in rad multiplied by the quality.factor (1 rem = 0.01 sievert).
304
305 "Research and development" means (1) theoretical analysis, exploration, or experimentation; or (2) the
306 extension of investigative findings and theories of a scientific or technical nature into practical application for
307 experimental and demonstration purposes, including the experimental production and testing of models,
308 devices, equipment, materials, and processes. Research and development does not include the internal or
309 external administration of radiation or radioactive
310 material to human beings.
311
312 "Residual Radioactivity" means radioactivity in structures, materials, soils, groundwater, and other media at a
313 site resulting from activities under the licensee's control. This includes radioactivity from all licensed and
314 unlicensed sources used by the licensee, but excludes background radiation. It also includes radioactive
315 materials remaining at the site as a result of
316 routine or accidental releases of radioactive material at the site, and previous burials at the site, even if those
317 burials were made in accordance with the provisions of Part D.
318
319 "Restricted area" means an area, access to which is limited by the licensee or registrant for the purpose of
320 protecting individuals against undue. risks from exposure to sources of radiation. A restricted area does not
321 include areas used as residential quarters, but separate rooms in a residential building may be set apart as a
322 restricted area.
323
324 "Roentgen" means the special unit of exposure. One roentgen (R) equals 2.58 x 10 4 coulombs/kilogram of air
325 (see "Exposure").
326
327 "Sealed source" means any radioactive material that is p'rmancntly bended or fixedencased in a capsule Of
328 matf4*-designed to prevent rcleasc and dispcr-saileakage or escape of the radioactive material nd'cr th•c most
329 scvcr-e conditions which are likely to be cneetintefed in netrmal use and handling.
330
331 "Shallow dose equivalent" [See "Dose"]
332
333 "SI" means the abbreviation for the International System of Units.
334
335 "Sievert" means the SI unit of any of the quantities expressed as dose equivalent. The dose equivalent in
336 sievert is equal to the absorbed dose in gray multiplied by the quality factor (1 Sv = 100 rem).
337
338 "Site Boundary" means that line beyond which the land or property is not owned, leased, or otherwise
339 controlled by the licensee or registrant.
340
341 "Source material" means:
342
343 (1) Uranium or thorium, or any combination thereof, in any physical or chemical form; or
344
345 (2) Ores that contain by weight one-twentieth of 1 percent (0.05 percent) or more of uranium,
346 thorium, or any combination of uranium and thorium. Source material does not include special
347 nuclear material.
348
349 A10
350 Supp. 915
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351 byproduct material as defined in Section 11 (e)(2) of the Atomic Energy Act (uranium or thorium
352 tailings and waste) and (b) classified as low-level radioactive waste consistent with existing law
353 and in accordance with 10 CFR §62.1(a) by the U.S. Nuclear Regulatory Commission.
354
355 "Waste handling licensees" mean persons licensed to~receive and store radioactive wastes prior
356 to disposal and/or persons licensed to dispose of radioactive waste.
357
358 ".'Week" means 7 consecutive days starting on Sunday.
359
360 "Weighting factor" (WT) for an organ or tissue (T) means the proportion of the risk of stochastic
361 effects resulting from irradiation of that organ or tissue to the total risk of stochastic effects when
362 the whole body is irradiated uniformly. For calculating the effective dose equivalent, the values
363 of Wt are:
364
365 ORGAN DOSE WEIGHTING FACTORS
366
367 Organ or
368 'Tissue WT

369
370 Gonads 0.25
371 Breast 0.15
372 Red Bone Marrow 0.12
373 Lung 0.12
374 Thyroid 0.03
375 Bone Surfaces 0.03
376 Remainder 0.30a

377 Whole Body 1.00b

378
379 a 0.30 results from 0.06 for each of 5 "remainder" organs, excluding the skin and the lens of the eye,
380 that, receive the highest dose.
381 ,

b382 For the purpose of weighting the external whole body dose, for adding it to the internal dose, a single
383 weighting factor, WT=I.0 has been specified. The use of other weighting factors for external exposure
384 will be approved on aicase-by-case ba'sis untilsuch time as specified guidance is issued.
385
386
387
388 "Whole body" means, for purposes of external exposure, head, trunk including male gonads,
389 arms above the elbow, or legs above the knee,
390
391 "Worker" means an individual engaged in work under a license or registration issued by the
392 Agency and controlled by a licensee orregistrant, but does not iiclude the licensee or registrant.
393
394
395
396 A13
397. Supp. 9
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398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443'
444
445
446
447
448
449
450

"Working level" means any combination of short-lived radon daughters in 1 liter of air that will
result in the ultimate emission of 1.3x 5 MeV of potential alpha particle energy. The short-
lived radon daughters are--for radon-222: polonium-218, lead-214, bismuth-214, and polonium-
214; and for radon-220: polonium-216, lead-212, bismuth-212, and polonium-212.

"Working level month" (WLM) means an exposure to I working level for 170 hours--2,000
working hours per year divided by 12 months per year is approximately equal to 170 hours per
month.

"Written directive" mean s: an rder- in %ritig fr aý speific patient or human research subj c"t"" ,
dated and signed by an aufzdue ro otl omstaino aiplmaetclc
radiation, or- in the case of radiation from a r-adiatien mnachine, by a physician, except as spe ified

(1) For any administration of quantities greater than 30 marcre f either- sodiumf iodide I.
125 on- 13 1: the dosage;L

(2) For a ther-apeutic adminitaino a radiophanraceutieal othcr- than sodiam iodide
1 125 or- 1 1.31! the r-adioph~afmaeutioal, dosage, an d rmute of administr-ation;,

(3) For- gamma ster-eetactie iradiosurger-y: target coor-dinates, collimator- size, plug patten
andtoal des,&;

(4) For- telether-apy. the total dose, dose per fractioni, treatmeant site, and over-all treatient

(5) For high dose rate r-emote afterloading br-aeh)4hefapy: the radioisotope, treatmfenit
site, and total dose; oe

(6) For all other bfachý4herapy:

.4 II
(i) Prior- to implantation: the radioiope nuber- o! so)Hfees, and source
stregths;-ftnd

(ii) After- implantationf but prior- to completion of the proeedur-e: the r-adioisotope,
tireatmient site, and total source strength and exposuLr-e time (oeuvlentfly, the

(1) For radioactive material, an authorized user's written order for the administration of
radioactive material or radiation from radioactive material to a specific patient or human
research subject. as specified in See: G40. .

(2) For registrants, for teletherapy, an order in writing for a specific patient or humanresearch subiect, dated and signed by a physician eontaining the total dose, dose per

fraction, treatment site and overall treatment period..

"Year" means the period of time beginning in January used to determine compliance with the
provisions of these regulations. The licensee or registrant may change the starting date of the
year used to determine compliance by the licensee or registrant provided that the change is made
at the beginning of the year and that no day is omitted or duplicated in consecutive years.

Exemptions from the Regulatory Requirements
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451 Sec. A.3 Exemptions.
452
453 (a) General Provision. The Agency may, upon application or upon its own initiative, grant such
454 exemptions or exceptions from the requirements of these regulations as it determines are
455 authorized by law and will not result'in undue hazard to public health and safety or property.
456
457 A14
458 Supp. 915
459



1 (viii) Ionizing radiation measuring instruments containing, for purposes of internal
2 calibration or standardization, one or more sources of radioactive material, provided
3 that:
4
5 (a) Each source contains no more than one exempt quantity set forth in
6 Appendix B of this part, and
7
8 (b) Each instrument contains no more than 10 exempt quantities. For
9 purposes of this requirement, an instrument's source(s) may contain either one

10 or different types of radionuclides and an individual exempt quantity may be
11 composed of fractional parts of one or more of the exempt quantities in
12 Appendix B of this part, provided that the sum of such fractions shall not
13 exceed unity.
14
15 (c) For americium-241, 0.05 microcurie (1.85 kBq) is considered an exempt
16 quantity under C.4(c)(1)(viii).
17
18 (ix) Spark gap irradiators containing not more than 1 microcurie (37 kBq) of cobalt-
19 60 per spark gap irradiator for use in electrically ignited fuel oil burners having a
20 firing rate of at least 3 gallons (11.4 1) per hour.
21
22 (2) Self-Luminous Products Containing Radioactive Material.
23
24 (i) Tritium, Krypton-85, or Promethium-147. Except for persons who manufacture,
25 process, or produce self-luminous products containing tritium, krypton-85, or
26 promethium-147, any person is exempt from these regulations to the extent that such
27 person receives, possesses, uses, transfers, owns, or acquires tritium, krypton-85 or
28 promethium-147 in self-luminous products manufactured, processed, produced,
29 imported, or transferred in accordance with a specific license issued by the U.S.
30 Nuclear Regulatory Commission pursuant to Section 32.22 of 10 CFR Part 32,
31 which license authorizes the transfer of the product to persons who are exempt from
32 regulatory requirements. The exemption in C.4(c)(2) does not apply to tritium,
33 krypton-85, or promethium-147 used in products primarily for frivolous purposes or
34 in toys or adornments.
35
36 (ii) Radium-226. Any person is exempt from these regulations to the extent that
37 such person receives, possesses, uses, transfers, or owns articles containing less than
38 0.1 microcurie (3.7 kBq) of radium-226 which were acquired prior to December 6,
39 1982.
40
41 (3) Gas and Aerosol Detectors Containing Radioactive Material.
42
43 (i) Except for persons who manufacture, process, or produce gas and aerosol
44 detectors containing radioactive material, any.person is exempt from these
45 regulations to the extent that such person receives, possesses, uses, transfers, owns,
46 or acquires radioactive material in gas and aerosol detectors designed to protect life
47 or property from fires and airborne hazards provided that detectors containing
48 radioactive material shall have been manufactured, imported, or transferred in
49 accordance with a specific license issued by the U.S. Nuclear Regulatory
50 Commission 2/pursuant to Section 32.26 of 10 CFR Part 32; or a Licensing State
51 pursuant to C.28(c), which authorizes the transfer of the detectors to persons who are
52 exempt from regulatory requirements.
53
54 C7 Supp. 15
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55
56 (ii) Gas and aerosol detectors previously manufactured and distributed to general
57 licensees in accordance with a specific license issued by an Agreement State shall be
58 considered exempt under C.4(c)(3)(i), provided that the device is labeled in
59 accordance with the specific license authorizing distribution of the generally
60 licensed device, and provided further that they meet the requirements of C.28(c).
61
62 (iii) Gas and aerosol detectors containing NARM previously manufactured and
63 distributed in accordance with a specific license issued by a Licensing State shall be
64 considered exempt under C.4(c)(3)(i), provided that the device is labeled in
65 accordance with the specific license authorizing distribution,' and provided further
66 that they meet the requirements of C.28(c). ,
67
68 (4) Resins Containing Scandium-46 and Designed for Sand Consolidation in Oil Wells.
69 Any person is exempt from these regulations to the extent that such person receives,
70 possesses, uses, transfers, owns or acquires synthetic plastic resins containing scandium-46
71 which are designed for sand consolidation in oil wells. Such resins shall have been
72 manufactured or imported in accoidance with a specific license issued by the U.S. Nuclear
73 Regulatory Commission, or shall have been manufactured in accordance with the
74 specifications contained in a specific lik-ense issued by the Agency or any Agreement State
75 to the manufacturer of such resins pursuant to licensing requirements equivalentýto those in
76 Sections 32.16 and 32.17 of 10 CFR Part 32 of the regulations of the U.S. Nuclear
77 Regulatory, Commission. This exemption does not authorize the manufacture of any resins -

78 containing scandium-46.
79
80 (5) Radioactive Drug: Capsules Containing Carbon-14 Urea for "In vivo" Diagnostic Use
81 for Humans.
82
83 (i) Except as provided in paragraphs (b) and (c) of this section, any person is
84 exempt from the requirements for a license and from these regulations provided that
85 such person receives, possesses, uses, transfers, owns, or acquires capsules
86 containing 37 kBq (1 j4Ci) carbon-14 urea (allowing for nominal variation that may
87 occur during the manufacturing process) each, for "in vivo" diagnostic use for
88 humans..
89
90 (ii) Any person who desires to use:the capsules for research involving human
91 subjects shall apply for and receive a specific license pursuant to Section C.
92
93 (iii) Any person who desires to manufacture, prepare, process, produce, package,
94 repackage, or transfer for commercial distribution such capsules shall apply for and
95 receive a specific, license pursuant to 10 CFR §32.21.L
96
97 (iv) Nothing ini this section relieves persons from complying with applicable FDA,
98 Federal, and State requirements governing receipt, administration, and use of drugs.
99

100 Sec. C.5 -.C;19 Reserved, :,
101,
102
103
104
10 5 ----------
106 2/ Authority to transfer possession or control by the manufacturer, processor or producer of any
107 equipment, device, commodity, or other product containing byproduct material whose
108 subsequent possession, use, transfer, and disposal by all other persons are exempted from
109 regulatory requirements may be obtained only from the U.S. Nuclear Regulatory Commission,
110 Washington, D.C. 20555.
111
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113 (iv) within 30 days of any transfer, shall report in. writing to the Agency the name
114 and address of the person receiving the depleted uranium pursuant to such transfer;
115 and
116
117 (v) shall not export such depleted uranium except in accordance with a license
118 issued by the U.S. Nuclear Regulatory Commission pursuant to 10 CFR Part 110.
119
120 (5) Any person receiving, acquiring, possessing, using, or transferring depleted uranium
121 pursuant to the general license established by C.21 (e)(1) is exempt. from the requirements
122 of Parts D and J of these riegulations with respect to the depleted uranium covered by that
123 general license.
124
125 Sec. C.22 General Licenses* - Radioactive MaterialOther Than Source Material.
126
127 (a) Certain Devices and Equipment. A general license is hereby issued to transfer, receive,
128 acquire, own, possess, and use radioactive material incorporated in the following devices or
129 equipment which have been manufactured, tested and labeled by the manufacturer in accordance
130 with a specific license issued to the manufacturer by the U.S. Nuclear Regulatory Commission
131 for use pursuant to Section 31.3 of 10 CFR Part 31. This general license is subject to the
132 provisions of A.4 through A.9, C.4(a)(2), C.31, C.40,.C.50 and Parts-D 4/, J, and T of these
133 regulations.
134
135 (1) Static Elimination Device. Devices designed for use as static eliminators which
136 contain, as a sealed source or sources, radioactive material consisting of a total of not more
137 than 500 microcuries (18.5 MBq) of polonium-210 per device.
138
139 (2) Ion Generating Tube. Devices designed for ionization of air which contain, as a sealed
140 source or sources, radioactive material consisting of a total of not more than 500
141 microcuries (18.5 MBq) ofpolonium-21 Oper device or a total of riot more than 50
142 millicuries (1.85 GBq) of hydrogen-3, (tritium) per device.
143
144 (b) General License to Install Devices Generally Licensed in Sec. C.22
145 ,
146 Any person who holds a specific license issued by an Agreement State or the U.S. Nuclear
147 Regulatory Commission authorizing the holder to manufacture, install, or service a device
148 described in C.22 within such-Agreement State is hereby granted a general license to install and
149 service such device in the State of Maryland as defined in C.90 provided that:
150
151 (1) [Reserved]
152
153 (2) The device has been manufactured, labeled, installed, and serviced in accordance with
154 applicable provisions of the specific license issued to such person by the U.S. Nuclear
155 Regulatory Commission or Agreement State-
156
157 (3) Such person assures that any labels required to be affixed to the device under
158 regulations of the U.S. Nuclear Regulatory Commission or Agreement State that licensed
159 manufacture of the device bear a statement that removal of the label is prohibited.
160
161 (c) Reserved.
162
163 *Note: Different general licenses are issued in this section, each of which has its own specific conditions
164 and requirements.
165 4/
166 - Attention is directed particularly to the provisions of Part D of these regulations which relate to the
167 labeling of containers..
168
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171 (d) Certain Measuring, Gauging or Controlling Devices.
172
173 (1) A general license is hereby issued to commercial and industrial firms and to research,
174 educational and medical institutions, individuals in the conduct of their business, and State
175 or local government agencies to own; receive, acquire, possess, use or transfer in
176 accordance with the provisions of C.22(d)(2), (3), and (4), radioactive material, excluding
177 special nuclear material, contained in devices designed and manufactured for the purpose
178 of detecting, measuring, gauging or controlling thickness, density, level, interface location,
179 radiation, leakage, or qualitative or quantitative chemical composition, or for producing
180 light or an ionized atmosphere.
181
182 (2) The general license in C.22(d)(1) applies only to radioactive material contained in
183 devices which have been manufactured or initially transferred and labeled in accordance
184 with the specifications contained in a specific license issued by the Agency pursuant to
185 C.28(d) or in accordance with the specifications contained in a specific license issued by
186 the U.S.:Nuclear Regulatory Commission, an Agreement State or a Licensing State, which 9
187 authorizes distribution of devices to persons generally licensed by the U.S. Nuclear
188 Regulatory Commission, an Agreement State or a Licensing State and the device has been ,
189 manufactured and installed so that:
190
191 (i) The dose rate inthe radiation beam of the device at 18 inches (0.46 meters) from
192 the radiation source with the device shutter in the open position does not exceed 125
193 millirem (1.25 mSv) per hour; and
194
195 (ii) There is not an accessible airgap of 18 inches (0.46 meters) or greater between
196 the radiation source and detector which would allow insertion of a 12 inch (0.30
197 meters) diameter sphere into the radiation beam _5.

198
199 (3) The devices must have been. received from one of the specific licensees described in
200 C.22(d)(2)(i)or through a transfer made under C.22(d)(34)(viii).
201
202 (4) Any person who owns,-receives, acquires, possesses, uses, or transfers radioactive
203 material in a device pursuant tothegeneral license in C.22(d)(1):
204
205 (i) shall assure that all labels affiked to the device at the time of receipt, and
206 bearing a statement that removal of the label is prohibited, are maintained thereon
207 and shall domply with all instructions and precautions provided by such labels;
208
209 (ii) gliall assiire'that the device isltested for'leakage-of radioactive material and
210 proper operation of the '!on-o•tf mechanism and indicator, if: any, at no longer than
211 6-month intervals or at such Other intervals as are specified in,,the label, however,
212
213 (_) devices containingonly krypton need not be tested for leakage of
214 radioactive material, and
215
216 ___________

217 •- Regulations under the Federal Food, Drug, and Cosmetic Act authorizing the use of radioactive control
218 devices in food production require certain additional labeling thereon which is found in 21 CFR 179.21.
219
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222 (b) devices containing only tritium or not more than 100 microcuries (3.7
223 MBq) of other beta- and/or gamma-emitting material or 10 microcuries (0.37
224 MBq) of alpha-emitting material and devices held in storage in the original
225 shipping container prior to initial installation need not be tested for any
226 purpose;
227
228 (iii) shall assure that the tests required by C.22(d)(34)(ii) and other testing,
229 installation, servicing, and removal from installation involving the radioactive
230 material, its shielding or containment, are performed:
231
232 (a) in accordance with! the instructions provided by the labels,- or
233
234 (b) by a person holding an applicable specific license from the Agency, the
235 U.S. Nuclear Regulatory Commission, an Agreement State or a Licensing
236 State to perform such activities;
237
238 (iv) shall maintain records showing compliance with the requirements of -
239 C.22(d)(34)(ii) and (iii). The records shall show the results of tests.. The records
240 also shall show the dates of performance of, and the names of persons performing,
241 testing, installation, servicing, and removal from installation concerning the
242 radioactive material, its shielding' or containment. Records of tests for leakage of
243 radioactive material required by C.22(d)(3_4)(ii) shall be maintained for 2 years after
244 the next required leak test is performed or until the' sealed source is transferred or
245 disposed of. Records of tests of the "on-off' mechanism and indicator required by
246 C.22(d)(34)(ii) shall be maintained for 2 years after the next- required test of the "on-
247 off' mechanism and indicator is performed or until'the sealed source is transferred
248 or disposed of. Records which are required by C.22(d)(34)(iii) shall, be maintained
249 for a period of 2 years from the date of the recorded event or until the device is
250 transferred or disposed of;
251252 (v) shall immediately suspend operation of the device if there is a failure of, or

253 damage to, or any indication of a possible failure of or damage to, the shielding of
254 the radioactive material or the on-off mechanism or indicator, or upon the detection
255 . -of 185 becquerel (0.005 microcurie) or more removable radioactive material. The
256 device may not be operated until -it has been repaired.by the manufacturer or other
257 person holding a specific license to repair such devices that was issued under
258 Section C or by the U.S. Nuclear Regulatory Commission, an Agreement State or a
259 Licensing State. The device and. any radioactive material from the device may only
260 be disposed of by transfer to a person authorized by a specific license to receive the
261 byproduct matenal in the device or as otherwise approved by the U.S. Nuclear262 Regulatory Commission, an Agreement State or a Licensing State. A report

263 containing a brief description of the event and the remedial 'actiontaken; and, in the
264 case of detection of 0.005 microcurie or more removable radioactive material or
265 failure of or damage to a source likely to result in contamination of the premises or
266 ' th~e environs, a plan for ensurn at, the premises and environs are acceptable for
267 unrestricted use; must be funishe6d tothie Managei,.Radi6logical Health Program,
268 1800 Washington Boulevard'-Baltifnore,'Maryladnd 2,1230'within30 days. Under
269 these circumstances, the criteria set out in Section D. 1402, "Radiological Criteria for
270 Unrestricted Use", may be applicable, asýdetermined.by the 'Agency on a case-by-
271 case basis; '

272
273 (vi) shall not abandon the device containing radioactive material;
274
275 (vii) shall transfer or dispose of the device containing Iradioactive material by
276 transfer to another general licensee as authorized in C.22(d)(34)(x), or to aperson
277 authorized to receive the device by a specific license issued under Section C that
278 authorizes waste collection, or equivalent regulations of the U.S. Nuclear Regulatory
279 Commission, an Agreement State, or as otherwise approved under C.22(d)(34)(ix);
280 C13
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282 (viii) shall within 30 days after the transfer of a device to a specific licensee or
283 export, furnish a report to: Manager, Radiological Health Program, 1800
284 Washington Boulevard, Baltimore, Maryland 21230. The report shall contain:
285
286 a) the identification of the device by manufacturer's (or initial transferor's)
287 name, model number, and serial number,
288
289 (b) the name, address, and license number of the person receiving the device
290 (license number not applicable if exported), and
291
292 (c) the date of the transfer;
293
294 (ix) shall obtain written Agency approval before transferring the device to any other
295 specific licensee not specifically identified in C.22(d)(34)(vii);
296
297 (x) shall transfer the device to another general licensee only if:
298
299 (a) the device remains infuse at a particular location. In this case, the
300 transferor shall give the transferee a copy of Sections C.20(a), C.22(d), C.38,
301 D. 1201, and D. 1202 and any safety documents identified in the label of the
302 device. Within 30 days of the transfer, the transferor shall report to the
303 Manager, Radiological Health Program, 1800 Washington Boulevard,
304 Baltimore, Maryland 21230: O",.

305
306 (1) the manufacturer's (or initial transferor's) name,
307
308 (2) the model number and the serial number of the device transferred,
309
310 (3) the transferee's name and mailing address for the location of use, and
311
312 (4) the name, title, and phone number of the responsible individual
313 identified by the transferee in accordance with C.22(d)(34)(xii) to have

314 knowledge of and authority to take actions to ensure compliance with the
315 appropriate regulations and requirements; or
316
317 (b) the device is held in storage by an intermediate person in the original.
318 shipping container at its intended location of use prior to initial use by a
319 general licensee;
320
321 (xi) shall comply with the provisions of Sections D.1201 and D.1202 for reporting
322 radiation incidents, theft, or loss of licensed material, but shall be exempt from the
323 other requirements of Parts D and J;
324
325 (xii) shall appoint an individual responsible for having knowledge of the appropriate
326 regulations and requirements and the authority for taking required actions to comply
327 with appropriate regulations and requirements. The general licensee, through this
328 individual, shall ensure the day-to-day compliance with appropriate regulations and
329 requirements. This appointment does not relieve the general licensee of any of its
330 responsibility in this regard;
331
332
333
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336 (xiii) shall report changes to the mailing address for the location of use (including
337 change in name of general licensee) to the Manager, Radiological Health Program,
338 1800 Washington Boulevard, Baltimore, Maryland 21230 within 30 days of the
339 effective date of the change. For a portable device, a report of address change is
340 only required for a change in the device's primary place of storage;
341
342 (xiv) may not hold devices that are not in use for longer than 2 years, If devices
343 with shutters are not being used, the shutter must be locked in the closed position.
344 The testing required by C.22(d)(34)(iii) need not be performed during the period of
345 .. storage only. However, when devices are put. back into service or transferred to
346 another person, and have not been tested within the required test interval, they must
347 be tested for leakage before use or transfer and the shutter tested before use. Devices
348 kept in standby for future use are excluded from the two-year time limit if the
349 general licensee performs quarterly physical inventories of these devices while they
350 are in standby;
351
352 (xv) shall not export the device containing byproduct material except in accordance
353 with 10 CFR Part 110; and
354
355 (xvi) shall respond to written requests from the Agency to provide information
356 relating to the general license within 30 calendar days of the date of the request, or
357 other time specified in the request. If the general licensee cannot provide the
358 requested information within the allotted time, it shall, within that same time period,
359, request a longer period to supply the information by providing the Agency a written
360 justification for the request. , .
361
362 (5) The general license in C.22(d)(1) does not authorize.the manufacture of devices
363 containing radioactive material.
364
365 (6) The general license provided in C.22(d)(1) is subject to the provisions of A.4 through
366 A.9, C.31, C.40, C.50, and Part T of these regulations.
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383 J
384
385 -
386
387
388
389
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392 (e) Luminous Safety Devices for Aircraft.
393
394 (1) A general license is hereby issued to own, receive, acquire, possess, and use tritium or
395 promethium-147 contained in luminous safety devices for use in aircraft, provided:
396
397 (i) each device contains not more than 10 curies (370 GBq) of tritium or 300
398 millicuries (11.1 GBq) of promethium-147; and
399
400 (ii) each device has been manufactured, assembled or imported in accordance with a,..",
401 specific license issued by the U.S. Nuclear Regulatory Commission, or each device

402 has been manufactured or assembled in accordance with the Specifications contained
403 - in a specific license issued by the Agency or any Agreement State to the
404 manufacturer or assembler of such device pursuant to licensing requirements
405 equivalent to those in Section 32.53 of 10 CFR Part 32.
406
407 (2) Persons who own, receive, acquire, possess, or use luminous safety devices pursuant
408 to the general license in C.22(e)(1) are exempt from the requirements of Parts D and J of .
40'9 these regulations except that they shall comply with the provisions ofD.1001, D:1201,
.410 D.1202 and D.1207.
411 -,
412 (3) This general license does not authorize the manufacture, assembly, or repair of
413 luminous safety devices containirig'tritium, or promethium-147.
414
415 (4). This general license does not authorize the ownership, receipt, acquisition, possession .
416 or use of promethium-'147 contained in instrument'dials.
417
418 (5) This general license is subject to the provisions of A.4 through A.9, C.31, C.40, C.50,
419 and Part T of these regulations.
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
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443 laboratories or hospitals and only for in vitro clinical or laboratory tests not
444 involving internal or external administrtiion of the material, or the radiation
445 therefrom, to human beings or animals. Its receipt, acquisition, possession, use, and
446 transfer are subject to the regulations and a general license of a Licensing State.
447
448
449
450 Name of manufacturer
451
452 (5) the label affixed to the unit, or the leaflet or brochure which accompanies the package,
453 contains adequate information as to the precautions to be observed in handling and storing
454 such radioactive material. In the case of the Mock Iodine-125 reference or calibration
455. source, the information accompanying the source must also contain directions to the
456 licensee regarding the waste disposal requirements set out in D. 1001 of these regulations.
457
458 (i) Licensing the Manufacture and Distribution of Ice Detection Devices. An application for a
459 specific license to manufacture and distribute ice detection devices to persons generally licensed
460 under C.22(j) will be approved if:
461
462 (1) the applicant satisfies the general requirements'ofC.25; and
463
464 (2) the criteria of Sections 32.61, 32.62, and 32.103 of 10 CFR Part 32 are met.
465
466 (j) Manufacture, Preparation, or Transfer for Commercial Distribution of Radioactive Drugs
467 Containing Radioactive Material for Medical Use Under Part G. 4
468469 (1) An application for a specific license to manufacture, prepare or transfer for
470 commercial distribution radioactive drugs containingradioactive material for persons
471 authorized pursuant to Part G of this regulation will be approved if:
472
473 (i) The applicant satisfies the general requirements specified in C.25;
474
475 (ii) The applicant submits evidence that the applicant is at least one of the following:
476
477 (a) Registered or licensedwith the U.S. Food and Drug Administration
478 (FDA) as a drug manufacturer;
479
480 (h) Registered or licensed with a state agency as a drug manufacturer;
481
482 (c) Licensed as a pharmacy by a State Board of Pharmacy; or
483
484 (d) Operating as a nuclear pharmacy within a Federal medical institution.
485
486 (iii) The applicant submits information on the radionuclide; the chemical and
487 physical form; the maximum activity per vial, syringe, generator, or other container
488 of the radioactive drug; and the shielding provided by the packaging to show it is
489 appropriate for the safe handling and storage of the radioactive drugs by medical use
490 licensees; and
491
492 (iv) The applicant satisfies the following labeling requirements:
493
494 (a) A label is affixed to each transport radiation shield, whether it is
495 constructed of lead, glass, plastic, or other material, of a radioactive drug to be
496 transferred for commercial distribution. The label must include the radiation
497 symbol and the words "CAUTION, RADIOACTIVE MATERIAL" or
498 "DANGER, RADIOACTIVE MATERIAL"; the name of the radioactive
499 drug or its abbreviation; and the quantity of radioactivity at a specified date
500 and time. For radioactive drugs with a half life greater than 100 days, the time
501 may be omitted.
502
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505 (b) A label is affixed to each syringe, vial, or other container used to hold a
506 radioactive drug to be transferred for commercial distribution. The label must
507 include the radiation symbol and the words "CAUTION, RADIOACTIVE
508 MATERIAL" or "DANGER, RADIOACTIVE MATERIAL" and an identifier
509 that ensures that the syringe, vial, or other container can be correlated with the
510 information on the transport radiation shield label.
511
512 (2) A licensee described by n ... 1. or- (d) of ren , C.28(i)(1)(ii)(c)
513 or(d):.
514
515 (i) May prepare radioactive drugs for medical use, as defined in fA2..2Sec. G.2,
516 provided that the radioactive drug is prepared by either an authorized nuclear517 pharmacist, as specified in . R (74 C._8()(

518 seetion, or an individual under the supervision of an authonzed nuclear pharmacist
519 as specified in Sec. G.4-027.
520
521 (ii) May allow a pharmacist to work as an authorized nuclear pharmacist if-522523 2a This individual qualifies as an authorized nuclear pharmacist as defined in
524 CSec._A.2;
525
526 (b) This individual meets the requirements specified in Secs. G._55(b) and
527 G.7659 and the licensee has received an approved license amendment
528 identifying this individual as an authorized nuclear pharmacist; or
529
530 (q) This individual is designated as an authorized nuclear pharmacist in
531 accordance with par-agraph C.28(j)(2)(iii(j)-ef-ths-seeien.
532
533 (iii) The actions authorized in paragraph, C.28(j)(2)(i) and (ii) of this seeti are
534 permitted in spite of more restrictive language in license conditions.
535
536 (iv) May designate a pharmacist (as defined in Sec. A.2) as an authorized nuclear
537 pharmacist, as de.ified-... A... if the individual is identified as of [....... .ti .at...

538 efthie-~eg4atien]December 2. 1994, as an "authorized user" on a nuclear pharmacy
539 license issued by the Agency under this Part.
540
541 Shallprovide to the Agency a copy of each individual's certification by the
542 Board of Pharmaceutical Specialties, the NRCAgeney or other--Agreement State
543 license, or the permit issued by a licensee of broad scope, and a copy of the state
544 pharmacy licensure or registration, no later than 30 days after the date that the
545 licensee allows, pursuant to p..ag'-aphs C.28_C _(2)(ii)(-a)() and (-)(c.) of this section,
546 the individual to work as an authoritzed nuclear pharmacist.
547
548 (3) A licensee shall possess and use instrumentation to measure the radioactivity of
549 radioactive drugs. The licensee shall have procedures for use of the instrumentation. The
550 licensee shall measure, by direct measurement or by combination of measurements and
551 calculations, the amount of radioactivity in dosages of alpha-, beta-, or photon-emitting
552 radioactive drugs prior to transfer for commercial distribution. In addition, the licensee
553 shall:
554
555 (i) Perform tests before initial use, periodically, and following repair, on each
556 instrument for accuracy, linearity, and geometry dependence, as appropriate for the
557 use of the instrument; and make adjustments when necessary; and
558
559 (ii) Check each instrument for constancy and proper operation at the beginning of
560 each day of use.
561
562 (4) Nothing in this section relieves the licensee from complying with applicable FDA,
563 other Federal, and State requirements governing radioactive drugs.
564
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567 (k) Manufacture and Distribution of Generators or Reagent Kits for Preparation of
568 Radiopharmaceuticals Containing Radioactive Material.10/ An application for a specific license
569 to manufacture and distribute generators or reagent kits containing radioactive material for
570 preparation of radiopharmaceuticals by persons licensed pursuant to this part for the uses listed
571 in G.31 of these regulations will be approved if:
572
573 (1) the applicant satisfies the general requirements specified in C.25;
574
575 (2) the applicant submits evidence that:
576
577 (i) the generator or reagent kit is to be manufactured, labeled and packaged in
578 accordance with the Federal Food, Drug and Cosmetic Act or the Public Health
579 Service Act, such as a new drug application (NDA) approved by the Food and Drug
580 Administration (FDA), or a "Notice of Claimed Investigational Exemption for a
581 New Drug" (IND) that has been accepted by the FDA, or
582
583 (ii) the manufacture and distribution of the generator or reagent kit are not subject to,
584 the Federal Food, Drug and Cosmetic Act and the Public Health Service Act;
585
586 (3) the applicant submits information on the radionuclide, chemical and hysical form,
587 packaging including maximum activity per package, and shielding provi ed by the
588 packaging of the radioactive material contained in the generator or reagent kit;
589
590 (4) the' label affixed'to the generator or reagent kit contains information on the
591 radionuclide, quantity,'and date of assay; and
592 .)
593 (5) the label affixed to the generator or reagent kit, or the leaflet or brochure which
594 accompanies the generator or reagent kit, contains:
595 -

596 (i) adequate information, from' a radiation safety standpoint, on the procedures to be
597 fIolowed and the equipment and shielding to be used in eluting the generator or
598 processing radioactive material with the reagent kit, and
599
600 (ii) a statement that this generato"r or reagent kit, as appropriate, is approved for use
601 by persons licensed by the Agency pursuant to G.31 of these regulations or under
602 equivalent licenses of the U.S. Nuclear Reglatory Commission, an Agreement
603 State, or a Licensing State. The labels, leaflets, or brochures required by C.28(k) are
604 in addition to the labeling required by the Food and Drug Administration (FDA) and
605 they may be separate from or, with the approval of FDA, may be combined with the
606 labelifig requiredby FDA.
607
608 (1) Manufacture'and Distribution of Soui'ces or Devices Containing Radioactive Material for
609 Medical Use or h-radiation of Materials. An application for a specific license to manufacture and
610 distribute sources and devices containing radioactive material to persons licensed pursuant to
611 Part G for use as a calibration 'or refer&nfce source,' or for diagnostic, brachytherapy or teletherapy
612 sources for the uses listed in G.3-9400, G•4--500, and G.4-7600 of these regulations, or for use to
613 irradiate materials will be approved if:
614 "'"
615 (1) the applicant satisfies the general requirements in C.25 of this part;
616
617 (2) the applicant submits sufficient information regarding each type of source or device
618 pertinent to an evaluation of its radiation' safety, including:
619
620
621 10/ Although the Agency does not regulate the manufacture.and distribution of reagent kits that do not
622 contain radioactive material, it does regulate the use of such reagent kits for the preparation of
623 radiopharmaceuticals containing radioactive. material as part of its licensing and regulation of the users of
624 radioactive material. Any manufacturer of reagent kits that do not contain radioactive material who
625 desires to have his reagent kits approved by the Agency for use by persons licensed pursuant to G.31 of
626 these regulations may subrifit the'pertinent information specified in C.28(k).
627
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629 to an evaluation of its radiation ,.A. ty, including:
630
631 (i) the radioactive material contained, its chemical and physical form, and amount,
632
633 (ii) details of design and construction of the source or device,
634
635 (iii) procedures for, and results of, prototype tests to demonstrate that the source or
636 device will maintain its integrity under stresses likely to be encountered in normal
637 use and accidents,
638
639 (iv) fordevices containing radioactive material, the radiation profile of a prototype
640 device,
641
642 (v) details of quality control procedures to assure that production sources and
643 devices meet the standards of the design and prototype tests,
644
645 (vi) procedures and standards for calibrating sources and devices,
646
647 (vii) legend and methods for labeling sources and devices as to their radioactive
648 content, and
649
650 (viii) instructions for handling and storing the source or device from the radiation
651 safety standpoint; these instructions are to be included on a durable label attached to
652 the source or device or attached to a permanent storage container for the source or
653 -device; provided, that instructions which are.too lengthy for such label may be
654 summarized on the label and printed in detail on a brochure which is referenced on
655 the label;
656
657 (3) the label affixed to the source or device, or to the permanent storage container for the
658 source or device, contains information on the radionuclide, quantity, and date of assay, and
659 a statement that the source or device is licensed by the' Agency for distribution to persons
660 licensed pursuant to Pa4 G and G.-9400_,-aitd G.44500 and G.4-7600 and for use to
661 irradiate materials of these regulations or under equivalent licenses of the U.S. Nuclear
662 Regulatory Commission, an Agreement State, or a Licensing State, provided that such
663 labeling for sources which do not require long term storage may be on a leaflet or brochure
664 whi'ch accompanies the source;
665
666- (4) in the event the applicant desires that the source or device be required to be tested for
667 leakage of radioactive material at intervals longer than 6 months, he shall include in his
668 application sufficient information to demonstrate that such longer interval is justified by
669 performance characteristics of the source or device or similar sources or devices and by
670 design features that have a significant bearing on the probability or consequences of
671 leakage of radioactive material from the source; and
672
673 (5) in determining the acceptable interval for test of leakage of radioactive material, the
674 Agency will consider information that ic.udes, but is notlimited to: '
675
676 (i) primary containment or source capsule,
677
678 (ii) protection of primary containment,
679
680 (iii) method of sealing containment,
681
682 (iv) containment construction materials,
683
684 (v) form of contained radioactive material,
685
686 (vi). maximum temperature withstood during prototype tests,
687
688 (vii) maximum pressu~rewithstood. during prototype tests;'
689
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1 ii. The dose equivalent to the embryo/fetus resulting from radionuclides in the
2 embryo/fetus and radionuclides in the declared pregnant woman.
3
4 d. If the dose equivalent to the embryo/fetus is found to have exceeded 0.5 rem (5 mSv), or is
5 within 0.05 rem (0.5 mSv) of this dose, by the time the woman declares the pregnancy to the
6 licensee or registrant, the licensee or registrant shall be deemed to be in compliance with
7 paragraph (a) of this section if the additional dose equivalent to the embryo/fetus does not
8 exceed 0.05 rem (0.5 mSv) during the remainder of the pregnancy.
9

10
11 RADIATION DOSE LIMITS FOR
12 INDIVIDUAL MEMBERS OF THE PUBLIC
13
14
15 Sec. D.301 Dose Limits for Individual Members of the Public.
16
17 a. Each licensee or registrant shall conduct operations so that:
18
19 i. The total effective dose equivalent to individual members of the public from the
20 licensed or registered operation does not exceed 1 mS"v (O. . rein)0.1 rem (1 mSv) in a
21 year, exclusive of the dose contributions from background radiation, from anyflmediea1
22 administration the individual has received, from exposure to individuals administered
23 radioactive material and released in accerdance with G.25,under G.75., from voluntary
24 participation in medical research programs, and from the licensee'scr rci•--t'
25 disposal of radioactive material into sanitary sewerage in accordance with D. 1003, and
26
27 ii. The dose in any unrestricted area from external sources- exclusive of the dose
28 contributions from patients administered radioactive material and released in
29 accordance with Sec. G-2-5G.75, does not exceed 0.02 Sv (0. 002 - ren)0.002 rem
30 (0.02 mSv) in any one hour.
31
32 b. The Agency may impose additional restrictions on radiation levels in unrestricted areas and
33 on the total quantity of radionuclides that a licensee may release in effluents in order to
34 restrict the collective dose.
35
36 c. If the licensee or registrant permits members of the public to have access to restricted areas,
37 the limits for members of the public continue to apply to those individuals.
38
39
40
41
42
43
44
45
46

d. Notwithstanding parazaph (a)(1) of this section, a licensee may pernit visitors to an
individual who cannot be released, under Sec. G.75, to receive a radiation dose greater than
0.1 rem (1 roSv) if:

The radiation dose received does not exceed 0.5 rem (5 mSv); and

ii. The authorized user, as defined in Part G, has previously determined that the visit is
appropriate.



47 e. The Agency may impose -additional restrictions on radiaticn levels in unrestricted areas and
48 on the total quantity of radionuclides that a licensee may release in effluents in order to
49 restrict the collective dose.

50 Sec. D.302 Compliance with Dose Limits for Individual Members of the Public.
51
52 '-a. The licensee or registrant shall make or cause to be made surveys of radiation levels in
53 unrestricted areas and radioactive materials in effluents released to unrestricted areas to
54 demonstrate compliance with the dose limits for individual members of the public in D.301.
55
56
57
58
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58 b. A licensee or registrant shall show compliance with the annual dose limit in D.301a- i. by:
59
60 i. Demonstrating compliance with D.101a_.; and
61
62 ii. (1) Demonstrating by measurement, or calculation, or appropriate simulation model
63 that the total effective dose equivalent to the individual likely to receive the
64 highest dose from the licensed or registered source of radiation does not exceed
65 the annual dose limit of D.301; or
66
67 (2) Demonstrating that:
68
69 (a) The annual average concentrations of radioactive material released in
70 gaseous and liquid effluents at the boundary of the unrestricted area do not
71 exceed the values specified in Table II of Appendix B; and
72
73 (b) If an individual were continually present in an unrestricted area, at the
74 point of highest potential exposure from the licensed or registered source
75 of radiation, the dose to that individual would not exceed 0.02 mSv (0.002
76 rem) in an hour and 0.5 mSv (0.05 rem) in any year.
77
78
79
80 TESTING FOR LEAKAGE OR CONTAMINATION OF SEALED SOURCES
81
82
83
84 Sec. D.401 Testing for Leakage or Contamination of Sealed Sources.
85
86 a. Each sealed source, other than hydrogen-3, with a half-life greater than 30 days and in any
87 form other than gas, shall be tested for leakage or contamination prior to initial use and,
88 unless otherwise authorized by the Agency, at intervals not to exceed 6 months. If, at any
89 other time, there is reason to suspect that a sealed source might have been damaged or might
90 be leaking, it shall be tested for leakage before further use. In the absence of a certificate
91 from a transferor indicating that a test for leakage has been made within 6 months prior to the
92 transfer, the sealed source shall not be put into use until tested and the results received.
93
94 i. Tests for leakage for all sealed sources, except those manufactured to contain radium,
95 shall be capable of detecting the presence of 185 Bq (0.005 ptCi) of radioactive
96 material on a test sample. Test samples shall be taken from the sealed source or from
97 the surfaces of the container in which the sealed source is stored or mounted on which
98 one might expect contamination to accumulate.
99

100
101
102
103
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105
106
107
108
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STORAGE AND CONTROL OF LICENSED OR REGISTERED
SOURCES OF RADIATION

Sec. D.801 Security of Stored Sources of Radiation. Sources of radiation shall be secured against
unauthorized removal or access from the place of storage.

Sec. D.802 Control of Sources of Radiation Not in Storage.

a. The licensee shall control and maintain constant surveillance of licensed radioactive material
that is in an unrestricted area and that is not in storage or in a patient.

b. The registrant shall maintain control of radiation machines that are in an unrestricted area and
that are not in storage.

Section D.803 Security Requirements for Portable Gauges.

a. Each portable gauge licensee shall use a minimum of two independent physical controls that
form tangible barriers to secure portable gauges from. unauthorized removal, whenever
portable gauges are not under the ,control and constant surveillance of the licensee.

b. The licensee shall ensure that the source locking mechanism for each device is engaged in
the secured and fully shielded position during storage and transport.
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155
156
157
158
159
160
161
162
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164
165
166
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168

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

PRECAUTIONARY PROCEDURES

Sec. D.901 Caution Signs.

a. Standard Radiation Symbol. Unless otherwise authorized by the Agency, the symbol prescribed by
D.901 shall use the colors magenta, or purple, or black on yellow background. The symbol
prescribed is the three-bladed design as follows:

RADIATION SYMBOL

i.

ii.
Cross-hatched area is to be magenta, or purple, or black, and
The background is to be yellow.

b. Exception to Color Requirements for Standard Radiation Symbol. Notwithstanding the requirements
of D.90 1a., licensees or registrants are authorized to label sources, source holders, or device
components containing sources of radiation that are subjected to high temperatures, with
conspicuously etched or stamped radiation caution symbols and without a color requirement.

c. Additional Information on Signs and Labels. In addition to the contents of signs and labels prescribed
in Part D, the licensee or registrant shall provide, on or near the required signs and labels, additional
information as appropriate to make individuals aware of potential radiation exposures and to
minimize the exposures.

D24
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189 WASTE DISPOSAL
190
191 Sec. D.1001 General Requirement. No licensee shall dispose of any radioactive material except:
192
193 a. By transfer to an authorized recipient as provided in D.1007 and C.40 of these regulations, or
194
195 b. As authorized pursuant to D.301, D.302, D.1002, D.1003, D.1005, or D.1006.
196
197 c,. Notwithstanding the provisions of D. 1001 a and b, the Agency may prohibit by rule,
198 regulation or order any transfer or disposal of radioactive material.
199
200 d. For materials that will be managed as biomedical waste after they have been released from
201 the licensee, a licensee must remove or obliterate all radiation labels, except for radiation
202 labels on materials that are within containers, before release from the licensee's control.
203
204 Sec. D. 1002 Method of Obtaining Approval of Proposed Disposal Procedures.
205
206 Any person may apply to the Agency for approval of proposed procedures to dispose of
207 radioactive material in a manner not otherwise authorized in this Part. Each application shall
208 include a description of the radioactive material, including the quantities and kinds of radioactive
209 material and levels of radioactivity involved, and the proposed manner'and conditions of
210 disposal. The application, where appropriate, should also include an analysis and evaluation of
211 pertinent information as to the nature of the environment, including topographical, geological,
212 meteorological, and hydrological characteristics; usage of ground and surface waters in the
213 general area; the nature and location of other potentially affected facilities; and procedures to be
214 observed to minimize the risk of unexpected or hazardous exposures.
215
216 Sec. D.1003 Disposal by Release into Sanitary Sewerage.
217
218 a. No licensee shall discharge licensed material into sanitary sewerage unless each of the
219 following conditions is satisfied.
220
221 i. The material is readily soluble, or is a readily dispersible biological material, in water;
2 2 2 an d ,, , ,.
223 ... .
224 ii. The quantity of licensed or other radioactive material that the licensee releases into the
225 sewer in 1 month divided by the average monthly volume of water released into the
226 sewer by the licensee does not exceed the concentration listed in Table III of Appendix
227 B; and
228
229
230
231
232
233
234
235

-236
237
238
239
240
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243 iii. If more than one radionuclide is released, the following conditions must also be
244 satisfied.
245
246 (1) The licensee shall determine the fraction of the limit in Table III of Appendix B
247 represented by discharges into sanitary sewerage by dividing the actual monthly
248 average concentration of each radionuclide released by the licensee into the
249 sewer by the concentration of that radionuclide listed in Table III of Appendix B;
250 and
251
252 (2) The sum of the fractions for each radionuclide required by D.1002a.iii.(l) does
253 not exceed unity; and
254
255 iv. The total quantity of licensed and other radioactive material that the licensee releases
256 into the sanitary sewerage in a year does not exceed 185 GBq (5 Ci) of hydrogen-3, 37
257 GBq (1 Ci) of carbon-14, and 37 GBq (1 Ci) of all other radioactive materials
258 combined.
259
260 b. Excreta from individuals undergoing medical diagnosis or therapy with radioactive material
261 are not subject to the limitations contained in D. 1003a.
262
263 Sec. D.1004 RESERVED.
264
265 Sec. D. 1005 Treatment or Disposal by Incineration. No1 licensee shall treat or dispose of licensed
266 material by incineration except for materials listed under Sec. D.1006 or as specifically approved
267 by the Agency pursuant to Sec. D. 1002.
268
269 Sec. D.1006 Disposal of Specific Wastes.
270
271 a. Any licensee may dispose of the following radioactive material without regard to its radioactivity:
272
273 i. 0.05 microcurie (1.85 kBq) or less of hydrogen-3, or carbon-14 per gram of medium
274 used for liquid scintillation counting, and
275
276 ii. 0.05 microcurie (1.85 kBq) or less of hydrogen-3, or carbon-14 per gram of animal
277 tissue averaged over the weight of the entire animal; provided, however, tissue may not.
278 be disposed of under D. 1006 in almanner that would permit its use either as food for
279 humans or as animal feed.
280
281 b. Nothing in D.1006(a), however, relieves the licensee of mraintaining records, showing the
282 receipt, transfer and disposal of such radioactive material as specified in A.4 of these
283 regulations.
284
285 c. Nothing in D. 1006(a) relieves the licensee from complying with other applicable federal, state, and local
286 regulations governing any other toxic or hazardous property of these materials.
287
288
289
290
291
292
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295
296
297
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327
328
329
330
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343
344
345
346

If the test for leakage or contamination required pursuant to D.401 indicates a sealed source is
leaking or contaminated, a written report of the test shall be filed within 5 days with the Agency
describing the equipment involved, the test results and the corrective action taken.

Sec. D.1207 Annual Reports from General Licensees.

a. A licensee granted a general license under Section C.22(e), (g), (i), or (j) shall report
annually, the following information on a form provided by the Agency:

i. The amount and kind of radioactive material received during the previous year;

ii. The form of the radioactive material;

iii. The amount possessed by the licensee at the time of the report; and

iv. The pathways and amounts of radioactive material disposed of by that person during
the,,previous year..

b. The information required by D. 1207a.iv. shall be estimated using a technique that is
acceptable to the Department.

c. The report required by D.1207a. shall cover the calendar year from January 1 to December
31 and.shall be forwarded to the Department not later than March 1 of the following year.

NOTIE: .10 fABEN ELTEMAND. R IEPLACE-.
Sec. D.1208 Misadministration. Misadministration means:

a. A r-adiphrmtetieal dosage greater than 30 mierocuricis of either sodiumi iodide 1 125 or I

i. Invelving the wroeng inidividual or- wr-ong, radiopharmaeeuticafl, or

Hi. When. both the adm-inistered dosage differ-s from the pr-eser-ibed dosage by morfe thani

j

d
0 pereent e. mc presenbed deage and the~ ditter-eee bet%,eei the aarministerca
esage and prescr-ibed dosg ixes 30 maicrocurifs..

b.A therapeutici radiophariaccuttical. dosage, other than sodiumf~ iodide 1.1.25 or 1 13 1:

i. Ivolingthewrog4idividual, ywrong r-adiophar-macut~iea1, or wrong route Of
administratio;o

Hi. W~hen the administ6ere dosage differs fromf the pr-escribed .dosageb me-ht-2

percent of the prescribed dosage.

e.A gamma ster-eotaetie radiosturger-y radiation dose:
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367
368
369
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371
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i. Invoivine the wrone individual or- wr-en2 treatment site: or

Hi. When the calculated total adnministered dose diff-ers from the total pr-esec-bed dose by
mor-e than 10 percent of the total preseribed dose.

d. A telether-apy r-adiation dose or- dose froma a radiation maachine:

i. inolving the wroeng individual, Arong mode of tr-eatment, or wrong tr-eatmnte site,-
of a ty'e other than the one intended-;

Hi. V~en the treatment i.onsists of th.ee or fewer fractions and the .alculated total
administer-ed dose diff-er-9 from the total pr-esec-bed dose by more than 10 perceent of h
total prescribed. d.se;

HEi When the calculated weekly administer-ed dose is 30 perceent greater- than the weekly
pre.. bed ds, .eo-

iv. Atheln the calculated total administered dose differ-s from the total pr-esecrbed doAsea by
mor.e than 20 percent of the total pprrcriebed dose. -

W.eA br.a.h..he.apy radiation. dose:m

t. Involving the wrong inidividual, wrong fadio isotopee or wrng treatment site'
(excluding for-pefmanent implants, seeds that were implaited in the coeec-t site b~t
migated outside the treatment site);

Hi. Involving a scaled sourcee that is leaking-;

iii. When, f.or a tem pArI impla.t, one or more sealed s-c-s are not removed upon
completion of the pr cetdue; o,

Wv. VA en the calculated administered dos diffcr- from the pr-esedhbed dose by morfe thanif
20 percent of the pr-escribed dose.

f. A diagnostic r-adiephafmaceetieal dosage, oether- than quantities greater rthan 30 afeou~so
either sodiumn iodide 1 125 or- 1 131, boeth:.

i. Involving the Yfrong individual, wrong radiophýarmeutieal, vffeng rouite of adminiistration, o
vwtei the ýadmitiisterzd dosage differs from thecpfcseribed degage; and'

ii. When the dose of the individual eme~ f eins effective dose equivalent or 50 remns
dose equtivalent to any individuial organfi.
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Sec. D. 1.208 Report and Notification of a Misadministration.

a. Licensees and registrants shall establish appropriate procedures, through compliance with the
written directive, to prevent the occurrence of a misadministration.

b. A licensee or registrant shall report any misadministration in which the administration of
radioactive material, or radiation from radioactive material or a radiation machine results in:

i. A dose from radioactive material that differs from the prescribed dose or dose that
would have resulted from the prescribed dosage by more than 5 rem (0.05 Sv)
effective dose equivalent, 50 rem (0.5 Sv) to an organ or tissue, or 50 rem (0.5 Sv)
shallow dose equivalent to the skin; and

(1) The total dose delivered differs from the prescribed dose by 20 percent or more:

(2) The total dosage delivered differs from the prescribed dosage by 20 percent or
more or falls outside the prescribed dosage range: or

(3) The fractionated dose delivered differs from the prescribed dose, for a single

fraction, by 50 percent or more.

ii. A dose that exceeds 5 rem (0.05 Sv) effective dose equivalent, 50 rem (0.5 Sv) to an
organ or tissue, or 50 rem (0.5 Sv) shallow dose equivalent to the skin from any of the
following:

(I) An administration of awrongradioactive drug containing radioactive material;

(2) An administration of a radioactive drug containing radioactive material by the
wrong route of administration:

(3) An administration of a radioactive material dose or dosage to the wrong
individual or human research subject:

(4) An administiation of a radioactive material dose or dosage delivered by the
wrong mode of treatmenlt; or

(5) 'A leaking sealed source'.'

iii. A radioactive' matrial dose to&the skin or an organý or tissueý other than the treatment
site that exceeds by 50'reffi (0.5 Sv)td an organ or tissue and 50 percent or more of the
dose ex'ected from the admrinistrd.tion defined in the written directive (excluding, for
permanent implants. seeds that were implanted in the correct site but-migrated outside
the treatment site). .

iv. A teletherapyxradiationdose or dose from a radiation machine:

(1) Involving'the wrong individual, wrong mode of treatment, or wrong treatment
site, or of a type-other than the one intended; or

I I L

(2) When the treatment consists of three or fewer fractions, a difference of the
calculated total administered dose from the total prescribed dose by more than
10 percent of the total prescribed dose; or .
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(3) A calculated weekly administered dose that is 30 percent greater than the weekly
prescribed dose: or

(4) A calculated total administered dose that differs from the total prescribed dose
by more than 20 percent of the total prescribed dose.

c. The licensee or registrant shall notify by telephon'e the Agency ho laterthan the next calendar
day after discovery of the misadministration.

d. The licensee or registrant shall submit a written report to the Agency within 15 days after

discovery of the misadministration.

i. The written report must include:

(1) The licensee's or registrant's name,

(2) The name of the prescribing physician,

(3) A brief description of the misadministration:

(4) Why the misadministration occurred-

(5) The effect, if any, on the individual(s) who received the administration:

(6) What actions, if any, have been taken or are planned to prevent recurrence; and

(7) A verification signed by the appropriate authorized user or registrant that the
licensee or registrant notified the individual (or the individual's responsible
relative or guardian), and if not, why not.

ii. The report may not contain the individual's name or any other information that could
lead to identification of the individual.

e. The licensee or registrant shall provide notification of the misadministration to the referring
physician and also notify the individual who is the subject of the misadministration no later
than 24 hours after its discovery, Unless the referring physician personally informs the
licensee or registrant either that he or she will in'form the individual or that, based on medical
judgment, telling the individual would be harmful. The. licensee or registrant is not required
to notify the individual without first consulting the referring physician. If the referring
physician or the affected individual cannot bereached within. 24 hours, the licensee or
registrant shall notify the. indivfdual as .soon -as 2osible thereafte'. 'Theliensee or registrant
may not delay any appropriate medical care for:. the individual, including any necessary
remedial care as a result of the misadministraiion, because of ainy delaV in notification. To
meet the requirements of this paragraph, the notification of the individual; who is the subject
of the misadministration may be made instead to that individual's responsible relative or
guardian. If a verbal notification is made, the licensee or registrantpshal inform the
individual, or appropriate responsible relative or guardian, that a Written description of the
misadministration can be obtained from the licensee or registrant upon request. The licensee
or registrant shall. provide such a written description if requested.

f. Aside from the notification requirement, nothing in this section affects any rights or duties of
licensees, registrants or physicians in relation to each. other, to individuals affected by the
misadministration. or to that individual's responsible relatives .&-gUardians.



504
505 g. A licensee or registrant shall:
506
507 i. Include with a copy of the report provided to the Agency:
508
509 1. The name of the individual who is the subject of the misadministration; and
510
511 2. The social security number or other identification number, if one has been
512 assigned, of the individual who is the subject of the misadministration, and
513
514 ii. For licensees, provide a copy of the report in Sec. D.1208(g)(i) to the referring
515 physician, if other than the licensee, no later than 15 days after the discovery of the
516 misadministration.
517
518 h. Each licensee or registrant shall retain a record of each misadministration for five years. The
519 record must contain the names of all individuals involved (including the prescribing
520 physician, allied health personnel, the individual who received the misadministration, and
521 that individual's referring physician, if applicable), the individual's social security number or
522 identification number if one has been assigned, a brief description of the misadministration,
523 why it occurred, the effect on the individual, what improvements are needed to prevent
524 recurrence, and the actions taken to prevent recurrence.
525 NOýT6E D 1209 HAS BEEN- bkEETEDa
526 Se-D-42--h J 1~(A-tiiw.Ato Reod an Re~et of Miamn t

527
528 a. For a misadmlinitation-.
529
530 i. The h or- ..gi.L.ant shall netif. by telephone the Ageney 4 no later- thn the ne..t ealend-
531
532-
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555

atter- the dievf of tn misaflmgimsirao

H. The lieng oft r'gistfant shall submit a v'itten report to the Agenny within 15 days afte
diseevcry of the fai:adininistfation. The %+44en r~eport must inelude the licensee's ot
registrant's name; the presr.ibing physician's name; a br.ief des.ription. of the event; why the

evnt oceurrfed; the effect on the individual; hAtP improewments are nleeded to prevent
recuffencee; whether the li rgstrant notified the inidividual, or the individual's
responsible relatiye or gmada fhspersn will be subsequently referred to as "th
individual" .in this seetin... , a..nd ifno, .. h.y noat, and if the individual was notified, what
information was prov..ded to the indiidual; and actions taken to pr-even r-e.u1fenec. The
report mfust noat incelude the inidiviýdual's namne or other infcgfatien that could lead to
idenitification of the individual. To meet the requircmfents of this section, the nlotification Of
the individual receiving the misadministraltion may be made instead to that individual's
r-espon sible relatiYe Or gdardian, when aporae

iii. The lieensee o r-egist-ant shall notify the r-efci~fng physician anid alSo) nOtify, the inidiVidUal of
the misadministfation no later- than 24 hours after- its diseoe-,W-, unless the fefclHing Ph-ysieia
personally inffmis the licensee or tegistraft either- that he will infifm~ the individual or that,
based on mnedical judgeffent, telling the individutal would be hanfufftl. The licenfsee-or
registrant iynot requir.d to notify the individual withoeut first consulting the , efcri, g
physici-an. if the referrinig physician or individual cannot be reached within 24l hoir-s. the
licensee oregistrant shall notify the individual as soon as possible thereafter. The licensee or

Lree. d~ial care as a resuilt of the misadministration, because of any delay in noetificationi.
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isc. if the individual was notified, the li.ensee or- . regit•tant shall also fu,, ish, within .. d.ys aflte
discovetiy of the misadministration, a ssTitteafl eport to the individual by sending either:!

1 • ,1 A4 A • ,1 • ,I •

i. , eopy ot the r-enot4 that was suhnhitted to mfe Aeggney.: or-
.. .... f,.-j ...... -:.- jp- ............

L 4 • 4•
2. A brief desefiption of both the event and the consequence as they may atteet th~e

I I I

beotained from

The Ater hours telephone numfiber- of the Agency Efaer-gcney Operations Unit is (410) 2413 9:700.
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569 the i•ensee or r.egistrant.
570
571 b. Eaeh licensee or- fegstrant shall retain a recor-d of eaeh mni administfation for- five year-s. The reeod
572 must eentfain the names of all individuals involved (icudn'he prescr-ibing physician, allied health
573 p.r.....l, the"o - 'a individual who re...... the a n....ad."n...raon ... tt i-dividua,'s r;

574 phscan, if applicable), the individual's soci-al seecurhy nutmbor or identififiation numnber- if one has
575 been assiped, a bnief desefnptioni of the misadminlistfationt, Ahy it occurred, h efc on th-e
576 individual, what improvemrenfts are needed to prcevet recurrence, and the actions take6 to pr-eveft
577 : ": • n÷
578
579 c. Nside from the n~ofifiation requirement, nothing in this section affzects any fights or duties of
580 licenefes or- fegistants and physicians in relation to each other, to individuals receivin
581 m.isadf.in..ist.ations, or- to that in.divid.al's responsible r.el.ives or gua'dians.
582
583 Sec. D.12 10'Report and Notification of a Dose to an Embryo/fetus or a Nursing Child.
584 *1
585 a. A licensee shall report any dose to an embryo/fetus that is greater than 5 rem (50 mSv) dose"
586 equivalent that is a result of anadministration of radioactive material or radiation from radioactive U

587 material to a pregnant individual unless the dose to the embryo/fetus was specifically approved, in
588 advance, by the authorized user.
589
590 b. A licensee shall report any dose to a nursing child that is a result of an administration of radioactive ,
591 material to a breast-feeding individual that:
592
593 i. Is greater than 5 rem (50 mSv) total effective dose equivalent, or
594
595 ii. Has resulted in unintended permanent functional damage to an organ or a physiological system
596 of the child, as determined by a physician.
597
598 c. The licensee shall notify by telephone the Agency no later than the next calendar day after discovery
599 of a dose to the embryo/fetus or nursing child that requires a report in D. 121 Oa. or b.
600
601 d. The licensee shall submit a written report to the Agency within 15 days after discovery of a dose to
602 the embryo/fetus or nursing child that requires a report in D. 1210(a) or (b).
603 .... .. . I " . ." I

604 i. The written report must include:
605
606 (1) The licensee's namne;'
607
608 (2) The name 6f the peresi-bingpLhysician -
609
610 (3) A brief description of the misadministration;
611
612 (4) Why the misadministration occurred;
613
614 (5) The effect, if any, on the embryo/fetus or the nursing child;
615
616 (6) What actionjs, if anyhave been taken or are planned to prevent recurrence: and
617
618 (7) Certification that the licensee notified the pregnant individual or mother (or the
619 mother's or child's responsible relative or guardian). and if not, why not.
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657
658
659
660
661
662
663
664
665
666
667
668
669
670

ii. The report must not contain the individual's or child's name or any other information that
could lead to identification of the individual or child.

e. The licensee shall provide notification of the misadministration to the referring physician and also
notify the pregnant individual or mother, both hereafter referred to as the mother, no later than 24
hours after discovery of a misadministration that would require reporting under D. 121 Oa. or b., unless
the referring physician personally informs the licensee either that he or she will inform the mother or
that, based on medical judgment, telling the mother would be harmful. The licensee is not required to
notify the mother without first consulting with the referring physician. If the referring physician or
mother cannot be reached within 24 hours, the licensee shall make the appropriate notifications as
soon as possible thereafter. The licensee may not delay any appropriate medical care for the
embto/fetus or for the nursing child, including any necessary remedial care as a result of the
misadministration, because of any delay in notification. To meet the requirements of D. 1210e., the
notification may be made to the mother's or child's responsible relativeor guardian instead of the
mother. If a verbal notification is made, the licensee shall inform the mother, or the mother's or
child's responsible relative or guardian, that a written description of the misadministration can be
obtained from the licensee upon request. The licensee shall provide such a written description if
requested.

f. A licensee shall:

i. Include with a copy of the report provided to the Agency:

I. The name of the pregnant individual or the nursing child who is the subiect of the
misadministration: and

2. The social security number or other identification number, if one has been assigned, of
the pregnant individual or the nursing child who is the subject of the misadministration:
and

ii. Provide a copy of the annotated report to the referring physician, if other than the licensee, no
later than 15 days after the discovery of the misadministration.

Sec. D. 121011 Additional Reporting Requirements for Radioactive Materials.

a. Immediate report. Each licensee shall notify the Agency as soon as possible but no later than 4 hours
after the discovery of an event that prevents immediate protectiye actions necessary to avoid
exposures to radiation or radioactive materials that could exceed regulatory limits or release of
licensed material that could exceed regulatory limits (events may include fires, explosions, toxic gas
releases, etc.).

b. Twenty-four hour report. Each licensee shall notify the Agency within 24 hours after the discovery of
any of the following events involving licensed material:

I. An unplanned contamination event that:

I . Requires access to the contaminated area, by workers or the ptiblic, to be restricted for
more than 24 hours by imposing additional radiological controls or by prohibiting entry
into the area;



671
672
673
674
675
676
677 2.
678
679
680
681
682
683
684
685 Supp.15
686

ii. Involves a quantity of material greater than five times the lowest annual limit on intake
specified in Appendix B of Part D; and

iii. Has access to the area restricted for a reason other than to allow isotopes with a half-life
of less than 24 hours to decay prior to decontamination.

An event in which equipment is disabled or fails to function as designed when:

1. The equipment is required by regulation or license condition to prevent releases
exceeding regulatory limits, to prevent exposures to radiation and radioactive materials
exceeding regulatory limits, or to mitigate the consequences of an accident;

ii. The equipment is required to be available and operable when it is disabled

D42



686 or fails to function; and
687
688 iii. No redundant equipment is available and operable to -perform the required safety
689 function.
690
691 3. An event that requires unplanned medical treatment at a medical facility of an individual
692 with spreadable radioactive contamination on the individual's clothing or body.
693
694 4. An unplanned fire or explosion damaging any licensed material or any device, container,
695 or equipment containing licensed material when:
696
697 i. The quantity of material involved is greater than five times the lowest annual
698 limit on intake specified in Appendix B of Part D; and
699
700 ii. The damage affects the integrity of the licensed material or its container.
701
7b2 c. Preparation and submission of reports. Reports made by licensees in response to the
763 requirements of this section must be made as follows:
704
705 1. Licensees shall make reports required by paragraphs (a) and (b) of this section by
706 telephone to the Agency. To the extent that the information is available at the time of
707 notification, the information provided in these reports must include:
708
709 i. The caller's name and call back number;
710
711 ii. A description of the event, including date and time;
712
713 iii. The exact location of the event;
714
715 iv. The isotopes, quantities, and chemical and physical formn of the licensed material
716 involved; and
717
718 v. Any personnel radiation exposure data available.
719
720 2. Written report. Each licensee who makes a report required by paragraph (a) or (b) of this
721 section shall submit a written follow-up report within 30 days of the initial report. Written
722 reports prepared pursuant to other regulations may be submitted to fulfill this requirement if the
723 reports contain all of the necessary information and the appropriate distribution is made. These
724 reports must be sent to the Agency. The reports must include the following:
725
726 1. A description of the event, including the probable cause and the manufacturer
727 and model number (if applicable) of any equipment that failed or malfunctioned;
728
729 ii. The exact location of the event;
730
731 iii. The isotopes, quantities, and chemical and physical form of the licensed material
732 involved;
733
734 iv. Date and time of event;
735
736 v. Corrective actions taken or planned and the results of any evaluations or assessments;
737 and
738
739 vi. The extent of exposure of individuals to radiation or to radioactive materials without
740 identification of individuals by name.
741
742 D42-1
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744 d. .Each specific licensee, or general licensee possessing radioactive material as defined in
745 C.22(k)(5)(i), shall notify the Agency in writing immediately following the filing of a voluntary or
746 Involuntary petition for bankruptcy under any Chapter of Title I I (Bankruptcy) of the United States Code
747 by or against:
748
749 1 . The licensee;
750
751 2. An entity (as that term is defined in 11I U.S.C. 101(14)) controlling the licensee or listing
752 the license or licensee as property of the'estate; or
753
754 3. An affiliate (as that term is defined in 11 U. S.C. 10 1(2)) of the licensee.
755
756 e. The notification specified in D. 12101(d) shall indicate the bankruptcy court in which the petition
757 for bankruptcy was filed, a copy of the bankruptcy petition, and the date of the filing of the petition.
.758
759 Sec. D. 1220 Notification of Failure To Comply or Existence of a Defect and Its Evaluation.
760
761 a. Each individual, corporation, partnership, dedicating entity, or other entity subject to the regulations
762 in this part shall adopt appropriate procedures to--
763
764 1 . Evaluate deviations and failures to comply to identify defects and failures to comply
765 associated with substantial safety hazards as soon as practicable, and, except as provided in
766 paragraph (a)(2) of this section, in all cases within 60 days of discovery, in order to identify a
767 reportable defect or failure to comply. that could create a substantial safety hazard, were it to remain
768 uncorrected;
769
770 2. Ensure that if an evaluation of an identified deviation or failure to comply potentially
771 associated with a substantial safety hazard cannot be completed within 60 days from discovery of the
772 deviation or failure to comply, an interim report is prepared and submitted to the Department through
773 a director or responsible officer or designated person as discussed in Sec. D. 1220(c)(5). The interim
774 report should describe the deviation or failure to comply that is being evaluated and should also. state
775 when the evaluation will be completed. This interim report must be submitted in writing within 60
776 days of discovery of the deviation or failure to comply; and
777
778 3. Ensure that a director or responsible officer subject to the regulations of this part is informed
779 as soon as practicable, and, in all cases, within the 5 working days after completion of the evaluation
780 described in Sec. D. 1220(a)(1) or Sec. D. 1220(a)(2) if the construction or operation of a facility or
781 activity, or a basic component supplied for such facility or activity--
782
783 i. Fails to comply with COMAR 26.12.01.01 Regulations for the Control of Ionizing
784 Radiation (1994), or any applicable rule, order, or license of the Department relating to a
785 substantial safety hazard, or
786
787 ii. Contains a defect.
788
789 b. If the deviation or failure to comply is discovered by a supplier of basic components, or services
790 associated with basic components, and the supplier determines that it does not have the capability to perform
791 the evaluation to determine if a defect exists, then the supplier must inform the purchasers
792
793 D42-2
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1 Each licensee shall maintain a copy of current operating and emergency procedures until the
2 Department terminates the license. Superseded material must be retained for 3 years after the change is
3 made.
4
5 Sec. E.82 Records of Personnel Monitoring Procedures.
6
7 Each licensee shall maintain the following exposure records specified in Sec. E.47:
8
9 (a) Direct reading dosimeter readings and yearly operability checks required by Sec. E.47(b) and (c)

10 for 3 years after the record is made.
11
12 (b) Records of alarm ratemeter calibrations for 3 years after the record is made.
13
14 (c) Personnel dosimeter results received from the accredited NVLAP processor until the
15 Department terminates the license.
16
17 (d) Records of estimates of exposures as a result of: off-scale personnel direct reading
18 dosimeters, or lost or damaged personnel dosimeters, until the Department terminates the license.
19
20 Sec. E.85 Records of Radiation Surveys.
21
22 Each licensee shall maintain a record of each exposure device survey conducted before the device is
23 placed in storage as specified in Sec. E.49(c), if that survey is the last one performed in the workday. Each
24 record must be maintained for 3 years after it is made.
25
26 Sec. E.87 Form of Records.
27
28 Each record required by this part must be legible throughout the specified retention period. The
29 record may be the original or a reproduced copy or a microform provided that the copy or microform is
30 authenticated by authorized personnel and that the microform is capable of reproducing a clear copy
31 throughout the required retention period. The record may also be stored in electronic media with the
32 capability for producing legible, accurate, and complete records during the required retention period.
33 Records, such as letters, drawings, and specifications, must include all pertinent information, such as stamps,
34 initials, and signatures. The licensee shall maintain adequate safeguards against tampering with and loss of
35 records.
36
37 Sec. E.89 Location of Documents and Records.
38
39 (a) Each licensee or registrant subject to Part E shall maintain copies of records required by this part
40 and other applicable parts of this chapter at the location specified in the person's license or
41 registration.
42
43
44
45
46
47
48
49
50 E23
51 Supp. 13
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52 (b) Each licensee or registrant subject to Part E shall also maintain copies of the following
53 documents and records sufficient to demonstrate compliance at each applicable field station and
54 each temporary job site:
55
56 (1) The license or registration authorizing the use of sources of radiation;
57
58 (2) A copy of COMAR 26.12.01.01 Regulations for Control of Ionizing Radiation (1.994);
59
60 (3) Utilization records for each radiation machine or radiographic exposure device
61 dispatched from that location as required by Sec. E.71;
62
63 (4) Records of equipment problems identified in daily checks of equipment as required by
64 Sec. E.73(a);
65
66 (5) Records of alarm system and entrance control checks required by Sec. E.75, if
67 applicable;
68
69 (6) Records of direct reading dosimeters such as pocket dosimeter and/or electronic
70 personal dosimeter readings as required by Sec. E.82;
71
72 (7) Operating and emergency procedures required by Sec. E.8 1;
73
74 (8) Evidence of the latest calibration of the radiation survey instruments in use at the site, as
75 required by Sec. E.65;
76
77 (9) Evidence of the latest calibrations of alarm ratemeters and operability checks of pocket
78 dosimeters and/or electronic personal dosimeters.as required by Sec. E.82;
79
80 (10) Latest survey records required by Sec. E.85;
81
82 (11) The shipping papers .for the transportation of radioactive materials required by Sec. T.5
83 of this chapter; and
84
85 (12) When operating under reciprocity pursuant to Sec. C.90, a copy of the NRC or
86 Agreement State license authorizing the use of licensed materials.
87
88 Subpart F - Notifications
89
90 Sec. E.101 Notifications.
91
92 (a) In addition to the reporting requirements specified in Sec. D. 1201 through D.1206, D. 12101, and
93 D. 1220 of these regulations, each licensee or registrant shall immediately notify the Department
94 and shall provide a written report to the Maryland Department of the Environment, Radiological
95 Health Program, 1 800 Washington Boulevard,
96
97
98
99 E24

100 Supp. 1;-5



4/10/07 I I
41.1O/0 ii

1
2
3
4

5
6

Part G

USE OF RADIONUCLIDES IN THE HEALING ARTS

General Regulatory Information

7 Sec. G. 1 Purpose and Scope. This part establishes requirements and provisions for the use of
8 radionuclides in the healing arts and for issuance of licenses authorizing the medical use of this
9 material. These requirements and provisions provide for the protection of the public health and

10 safety. The requirements and provisions of this part are in addition to, and not in substitution for,
11 others in these regulations. The requirements and provisions of these regulations apply to applicants
12 and licensees subject to this part unless specifically exempted.
13

14 Sec. G.2 Definitions. As used in this part, the following definitions apply:
15
16 "Area of use" means a portion of a physical structure that has been set aside for the purpose of
.17 receiving, preparing, using, or storing radioactive material.
18
19 "Authorized medical nhvsicist" mearis an individual who:
20

21
22

23
24
25
26
27
28
29
30
31
32

33
34

35
36
37
-38
39
40
41

42

43
44

45

46

(1) Meets the requirements in G.5 I(a) and G.59, or

(2) is identified as an authorized medical physicist or teletherapy physicist on:

(i) A specific medical use license issued by the NRC or Agreement State;

(ii) A medical use permit issued by an NRC master material licensee;

(iii) A permit issued by an NRC orAgeement State broad scope medical use
licensee; or

(iv) A permit issued by an NRC master material license broad scope medical
use penrmttee.

"Authorized user" means a physician, dentist, or podiatrist who-is:

(1) Board certified by at least one of the boards listed in Par-agraph (a) of §§G.65, G.66-,
G.67, G.68, G.70, or G.71;.

(2) .dentified as an auth.r.ized user- no a li.ens. issied by th, Agency, !he MW, or any
other Agfeement State that autthor-izes the mfedieal'use of radioactfive material; o

(3) identified as an authorized uiser- on a permfit issuied by the Agencey, NRC-, or- any
other- Agfeeffent State specific licensee of broad scope that is auithorized to permit h

,medi.al use of r-adipaati Vemater-ial.
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47

48
49
50
51

52
53
54

55

56
57
58
59
60
61
62
63

64
65

66

67
68
69
70
71
72
73
74
75
76

77

78
79
80

81

82
83
84
85

86
87

88

89

90

(1) Meets the requirements in G.59 and G.190(a), G.290(a), G.390(a), G.392(a),
G.394(a), G.490(a), G.590(a), or G.690(a); or

(2) Is identified as an authorized user on:

(i) An Agreement State or NRC license that authorizes the medical use of
radioactive material:

(ii) A permit issued by an NRC master material licensee that is authorized to
permit the medical use of radioactive material:

(iii) A pennit issued by an NRC or Agreement State specific licensee of broad
scope that is authorized to permit the medical use of radioactive material: or

(iv) A permit issued by an NRC master material license broad scope permittee
that is authorized to permit the medical use of radioactive material.

"Brachytherapy" means a method of radiation therapy in which scaled scurees are utilized sources
are used to deliver a radiation dose at a distance of up to a few centimeters3 by surface, intracavitary,
intraluminal, or interstitial application.

"Brachytherapy source" means a radioactive source or a manufacturer-assembled source train or
a combination of these sources that is designed to deliver a therapeutic dose within a distance of
a few centimeters.

"Dedicated check source" means a radioactive source that is used to assure the constant operation of
a radiation detection or measurement device over several months or years. This source may also be
used for other purposes.

"Hipgh dose-rate remote afterloader" means a brachgtherapy device that remotely delivers a dose
rate in excess of 12 gray (1,200 rads) per hour at the point or surface where the dose is prescribed.

"Low dose-rate remote afterloader" means a brachytherapy device that remotely delivers a dose
rate of less than or equal to 2 gray (200 rads) per hour at the point or surface where the dose is
prescribed.

"Management" means the chief executive officer or that individual's designee.

"Manual brachytherapy" means a type of brachytherapy in which the brachyherapy sources
(e.g., seeds, ribbons) are manually placed topically on or inserted either into the body cavities
that are in close proximity to a treatment site or directly into the tissue volume.

"Medical institution" means an organization in which several medical disciplines are practiced.
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91 "Medical use" means the intentional internal or external administration of radioactive material3 or
92 the radiation therefrom radioactive material3 to patients or human research subjects in tihe p..ae.eef•o
93 the healing under the supervision of an authorized user.
94

95 GI
96 Supp. 415
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97
98
99

100

101
102
103

104

105
106
107
108
109
110
111

112
113

114
115
116
117
118
119
120
121
122
123

124
125
126

127
128
129

130
131
132
133
134

135
136
137

138
139

140

141

142

"Mobile nuclear medi.ine ervice " means the transpor.atin• and medical use of radioactive mate..al
medical service" means the transportation of radioactive material to and its medical use at the
client's address.

"Output" means the exposure rate, dose rate, or a quantity related in a known manner to these rates
from a teletherapy unit for a specified set of exposure conditions.

"Preceptor" means an individual who provides, directs, or verifies the training and experience
required for an individual to become an authorized user, an authorized medical physicist, an
authorized nuclear pharmacist, or a Radiation Safety Officer.

4 1 II I , m • , q
'Tr-esefbcl deisaee" means tlie euantit~y el radteoparmaccutictal aetivitv as docutmented:.

(1) In a wr.iten diretive; ...

(2) Either- in the diagne
accordance with the dir-ectie

s
R
tie elinical procedures manual er in an appropriatc recor~d in
s of the aufthor-ized user- for diagnostic proceduires.

"Prescribed dosage" means the specified activity or range of activity of unsealed radioactive
material as documented:

(1) In a written directive; or

(2) In accordance with the directions of the authorized user for procedures performed
pursuant to G.100 and G.200.

"Pfse-ieddose" meli

(1) For gamima ster-eotactie r-adiosurfgery, the total dose as douentififed in the written
diFeeetive;

() For telether-apy, the total dese-n os e fraction as dec unxnted in the written
di. ei~e-e

(3) For bra.h.-her1apy, either the total. so
dose, as documented in the written directiv.

i i;*--.p stfength and ~'yn~YI ire ~im'~ ~r rt'~

"Recordable event" means the administration of:

(1) A radiopharmaceutical or radiation without a written directive where a written
directive is required;

(2) A radiopharmaceutical or radiation where a written directive is required without
daily recording of each administered radiopharmaceutical dosage or radiation dose in the
appropriate record;
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144
145
146
147
148

149
150

151
152

153
154
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.(3) A radiopharmaceutical dosage greater than 30 microcuries of either sodium iodide I-
125 or 1-131 when both:

(i) The administered dosage differs from the prescribed dosage by more than 10
percent of the prescribed dosage, and

(ii) The difference between
exceeds 15 microcuries;

the administered dosage and the prescribed dosage

G2
Supp. 415
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154 (4) A therapeutic radiopharmaceutical dosage, other than sodium iodide 1-125 or 1-131,
155 when the administered dosage differs from the prescribed dosage by more than 10 percent of
156 the prescribed dosage;
157

158 (5) A teletherapy radiation dose when the calculated weekly administered dose exceeds
159 the weekly prescribed dose by 15 percent or more of the weekly prescribed dose; or
160

161 (6)1 A brachytherapy radiation dose when the calculated administered dose differs by
162 more than 10 percent of the prescribed dose.
163

164 "Teletherapy physicist" means an individual identified as the qualified teletherapy physicist on an
165 Agency license.
166

167 "Treatment site" means the anatomical description of the tissue intended to receive a radiation
168 dose, as described in a written directive.
169
170 "Visiting authorized user" means an authorized user who is not identified on the license of the..
171 licensee being visited.
172
173

174

175 General Regulatory Requirements
176
177
178

179 NOTED .`Existing Q-'.6l'ha'§ btcne~icrfyý 6epa -ebynexVG. beowic sai'evQeo~f-ld
180 G::&

181 Sec. G.6 Provisions for the Protection of Human Research Subjects.
182

183 (a) A licensee may conduct research involving human research subiects only if it uses the
184 radioactive materials specified on its license for the uses authorized on its license.
185
186 (b) If the research is conducted, funded,' supported, or regulated by another Federal agency
187 that has implemented the Federal Policy for the Protection of Human Subjects (Federal Policy),
188 the licensee shall, before conducting research:
189

190 (1) Obtain review and approval of the research from an "Institutional Review Board,"
191 as defined and described in the Federal Policy; and
192

193 (2) Obtain "informed consent," as defined and described in the Federal Policy, from
194 the human research subject.
195

196 (c) If the research will not be conducted, funded, supported, or regulated by another Federal
197 agency that has implemented the Federal Policy, the licensee shall, before conducting research,
198 apply tor and receive a specific amendment to its Agency medical use license. The amendment
199 reauest must include a written commitment that the licensee will, before conducting research:
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200

201 (1) Obtain review and approval of the research from an "Institutional Review
202 Board," as defined and described in the Federal Policy; and
203
204 (2) Obtain "informed consent," as defined and described in the Federal Policy, from
205 the human research subject.
206

207 (d) Nothing in this section relieves licensees from complying with the other requirements in
208 this part.
209

210 Sec. G.31 I License Required.
211

212 (a) A person shall not manufacture, produce, acquire, receive, possess, prepare, use, or transfer
2.13 radioactive material for medical use except in accordance with a specific license issued by the
214 Agency, the NRC, or any other Agreement State, or as allowed in G. IlPa*,a,•,ph (b) or G. 1 (c)-ef
215 this seetieo.
216
217 (b) Unless prohibited by license condition, an individual may receive, possess, use, or transfer
218 radioactive material in accordance with the regulations in this part under the supervision of an
219 authorized user as provided in G.4-027.
220

221 (c) An individual may prepare unsealed byproduetradioactive material for medical use in
222 accordance with the regulations in this &~art under the supervision of an authorized nuclear
223 pharmacist or authorized user as provided in G.4-027, unless prohibited by license condition.
224
,225 (d) Exemptions. A licensee possessing a Type A specific license of broad scope for medical
226 use is exempt from the following:
227
228 (1) The provisions of §G.412(b)(2);
229
230 (2) The provisions of §G.412(b)(5) regarding additions to or changes in the areas of 'use
231

232 G3 .

233
234 Supp. 41_5
235
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235 only at the addresses specified in the license;
236

237 (3) The provisions of §G.L4__(a); and
238

239 (4) The provisions of §G.-514(b)(1) for an authorized user or an authorized nuclear
240 pharmacist-' and
241

242 (5) Amendments requesting sealed sources and devices manufactured and distributed
243 in accordance with Sec. C.28(1).
244
245 Sec. G.412 License Applications and Amendments.
246

247 (a) Applications.
248
249 (1) If the application is for medical use sited in a medical institution, only the
250 institution's management may apply. If the application is for medical use not sited in a
251 medical institution, any person may apply.
.252

253 (2) An application for a license, or license amendment, or license renewal under this
254 p3art must be made by filing the application on a form prescribed by the Agency.
255
256 (3) An applicant that satisfies the requirements specified in Sec. C.27(b) may apply for a
257 Type A specific license of broad scope.
258
259 (b) Amendments. A licensee shall apply for and must receive a license amendment:
260

261 (1) Before it receives, prepares, or uses radioactive material for a clinical procedure
262 permitted under this pPart but not permitted by the license issued pursuant to this pPart;
263
264 (2) Before it permits anyone to work as an authorized user,-or authorized nuclear
265 pharmacist, or authorized medical physicist under the license except an individual who is:
266
267 (i) An authorized user in each category of use certified by the organizations
268 specified in o........(a, of §G.65, G G.67 G.68, G-7, o 1 (a),
269 G.57(a), G.390(a), G.392(a), G.394(a), G.396(a), G.490(a), G.491 (a) and
270 G.590(a);
271

272 (ii) An authorized nuclear pharmacist certified by the organization specified in
273 pagraph (•,)-eofG.7-555(a);
274

275 (iii) Identified as an authorized user or an authorized nuclear pharmacist on a
276 license issued by the Agency, the NRC or any other Agreement State that authorizes
277 the use of radioactive material in medical use or in the practice of nuclear pharmacy,
•278 respectively; or

.279
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280 (iv) Identified as an authorized user or an authorized nuclear pharmacist on a
281 permit issued by the Agency, the NRC or any other Agreement State licensee of
282

283 G4
284 Supp. 415
285
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broad scope that is authorized to permit the use of radioactive material in medical
use or in the practice of nuclear pharmacy, respectively;

285
286
287
288
289

290
291

292

293
294
295
296
297
298
299
300
301
302

303
304
305
306
307
308
309
310
311
312
313
314
315

316
317
318
319
320
321
322
323

324

325
326

327
328
329

(3) Before it changes Radiation Safety Officers or tTeletherapy physicists;

(4) Before it orders radioactive material in excess of the amount, or radionuclide or form
different than authorized on the license; and

(5) Before it adds to or changes the areas of use or addresses of use identified in the
application or on the license.

Sec. G.514 Notifications.

(a) A licensee shall provide to the Agency a copy of the board certification, the Agency or
Agreement State license, or the permit issued by the licensee of broad scope for each individual no
later than 30 days after the date that the licensee permits the individual to work as an authorized user
or an authorized nuclear pharmacist pursuant to §G4.12(b)(2)(i) through G. 12(b)(2)(iv).

(b) A licensee shall notify the Agency by letter no later than 30 days after:

(1) An authorized user, an authorized nuclear pharmacist, Radiation Safety Officer, or
teletherapy physicist permanently discontinues performance of duties under the license or
has a name change; or

(2) The licensee's -mailing address changes.

(c) The licensee shall mail the documents required in this section to the appropriate address
identified in §Sec. A. 12.

A
Additional Reqcuir-emdn

pa -. upf .1,1,t1'.,,. t~rafY..n.*cs

(4~ A LARA Prga( NO tE: 'Se, G.14(h fbr ALARA.1'

(1) Eaeh lie~nsce shall de4velop
doses and rel1ascs of radioactive
i-easenably achievable in 4&cordanee

and implement a.egfn roam to maintain radiationl
mnater-ial in efflucntbs to unrfestr-icted areas as low as
with. I1 of those fegulattio~s.

G5 Supp. 415 1
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330
331
332
333

334
335
336
337

338
339

340
341
342

343
344
3.,45

3J46
347
348
349
350
351
352
353
354
355

356
357
358
359
360
361
362
363

364
365

366

367
368
369
370
371
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(2) To satisf., the r.equir.emen. t of G.6(a)(-):

(i)T-he management, Radiation Safety Officer-, and all atithorized useis shall
Aý- e n-e R e e-. Ll"+ lement en an oper on o + e 44r-e :"= 4

reurd by these r-eguationis or the Radiation Safety C-ommfittee'; ot

(ii) For li;en.sees that are not medical institutions, management andall
authorized users shall pafticipate in the program as Feguir-ed by the Radiation Safety
Offieen

(3) The ALARA program shall inelude an anniual r-eview by the Radiatien Safety
Comfittee for l that are medical institutions, or management and the Radiation
Safe6ty Officer fer licensecs that afe net mfedical insititutions, of suftmaies ofte yesad
amotmts of r-adioactive nmaterial utsed, occupationtal dose ýreports, and continuintlg educeation

andtranin for all per-sonnel who work with or- in the kicinity of r-adioactive material.Th
purposc of the r-eview is to ensure that inidivdidals imake every reasonable e-ffort to Maintain
occupational doses, doses to the general public, and r-eleases cf radioactive mfatefial as low
as reasoniably aehi. abie.

(4) The licensee shall retain a centf- wri.tten dese÷,pti-n of the . AR pro-gram. forth- t
durationi of the license. The "Afen desefiption shall include:-

(i) I comm...i..... ..et by mnagement to keep occupational doses as low as
r-easonably aecicvable;

(i)A requir~ement that the.Radia~tion Safety Officer bfieff managemnent once each
yeaf on the radiation safe(ty prog-am;

(iii) Personinel exposure investigational levels as established int ae ci Janee with
G.8(b)(8) that, when exceeded, will initiate an. in-vestigation by the Radiation Sa fity
Officer of the cause of the exposure; an

(iNv) Per-sonnel expoue inetiaional levels that, when exceeded, will infitiate

and a considerationi of actions that mi~ngt be taken to reduce the probability E)

feetf~en~ee,.,.,
[NOTE:. (b nd()deletedj(b) Q'ua.lity. Cen÷fe1 Dre ref ...... iff l-- gi Equip...,m...en..... .t...... ... ,, -.-,,v, ... --- .... Eah leele hallesa lh Fitf

quality control procedures for all equipmfent used to Obtai in libae ro ainuelide studies. As a
minimumi, the proedurees shall ineiude quality control proedus reomended by equipmenti
ma-nufactturers or procedur-es which have been approved by the Agency. The licenfsee shall eoniudti
qual-it) ontrol procedures in accordance with written, p- -e.s.

(e) Quality Management.... PrA372
373

374 Supp. 415
375
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375
376

377

378

379

380
381
382
383
384

385
386

387

388
389
390
391
392
393
394
395
396

397
398
399
400
401
402
403
404
405
406
407
408
409
410
41.1
412
413
414
415
416
417
418
419
420
421

(1) Eaeh applicant er- licensee under- this part, as applicable, shall establish and maintain
a writtefn quality management program to proevide high confidence that byproduct mater-ial
or- radiation from byproduet material will be administer-ed as directed by the authorized user-;
The quality management pfografn must have Yfftten policies and pr-eceduires to meet the
following specific objectives:

/o% r'lF•,I • • • 1 • * • ,"

M 1 nLiai, pnr- t in•sron, a wfi t,4en.- dirf.etive is prepared f

.I. .(a) Amy telether-apy radiation dose;,

/1 •, A . .. .......

fap fL"13 gaffffa Stertac raQ~sur-Een, fafiation d1ese--,
\--/ J •J- " •--J J

(c) Afiy br-achýheiapy radiation dose;

(d) Any administration of quantities greater- than 30 microcurfies of eithe.-
sodium iedideI 125 or 1 13 1; a

(e) Any th~erapeutic administration of a radiophamaecutitial, ether ta
sodium•i•dide 1 125 o 131;

(ii) That, pr-ior to each administration, the patient's or- hutman research subjects
identity is verified by moree than one method as the individual nam~ed in the written
difeetiv~e-,

(iii)That final plans of tfeatment and related calcul-1ationfls foi brachyther-apy,ý
tclethcr-apy, and gamma -stereotaetie radiosur~ger-y are in accor-dance wvith the

respeti; Fitten directives-,

Pf, becaufse of thie patient's, condition, a delay in or-der to provide a iwitten revisieft to an exidsting vwritten
directive wetuld jeopadizý.e the patient's health, an eral revisioni to an existing Ywritteni dirceetwe Avil! be aceeptable,

providd th e te orl revision is doc-umented i iiiedit&6j' in the patie~st'e&rc d ahd a revised ArTkten direetive is sioned
by-the authorizedd user. .within '18 hours of the 'cral re6vision-..

Also, a wngtten revision to ani efisting %Titten directive may be mafde for- any diagnostic of thierapeuitic
PFOeedurce provided that the i-evision is dated and signied by &an authorized uiser prior to the admiligtratien of thec
r~adiapharmaccuttieal dosage, the bizaeh~qherapy dose, the gam stroatie i-adiosurfgery dose, the teletherapy dose, of
the next teletherapy fractional dose.

If. beeause alf the emegent nattwe of the patient's condition, a delay in ore opoiea written dir-ecve
weeti-14jeepat-dize the patienit's health, ant or-al directive will be acceptable, previddd that the inform~ationl contained in the
oi-al direeti. is ocuRi~nted' imm~d'ately iii the patient's recor-d and a 'mitten direetivý is prepared within 24 hour~s 4o the

G7
Supp. 41-5 1
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421

422
423

424
425
426
427

428
429
430
431
432

4ý3

'434
435.

4P6
4P7

4P8

439
4•0
441
442
443
444
445
446
447
448
449
450
451
452

453
454
455
456
457
458

459
460
461
462
463
464
465

466
467

(iv)That each administration is in accord aflue.V with the written directive; and

(v) That any unintended deviation from the 'v~ttenl direetive, is identified and
evalutated, ndaporate action is taken.,

(2) The licensee shall:

Dil procedures for- and "onduct a review, at iter.vals no geater than 12
months, of the quality management pregram ineluding,, since the last r-eview, a

S A r-epr-esentaive sample of patient and hua e
gl•X~~~. -Af A 1 .... a1.I .... ÷u..&M imi S t-r-At.i efts,

SAll r-ecordable events, and

(e) Al4 misadlninis•atisor.

(4i) Evaluate each of these reqViewos, to deteF~ine the effectiveness of the quality
management progam and, if ke modifications to meet the objetives
par-agraph (a) of this, section;, anid

(iii ) R records of eah re i incl.. ngfi the .... u,,i and findings of the
rvein an auditable formf for three years.

(3)~~ ~ ~ ~ Th hene hl vlut n..pnwihi.3 asafe-dsee~r-er-dable event by:

(i) Assemfbling the relevant facts including the cause;

(ii) ldeiitif'ing what, if any, eaffeetive action is requir-ed to prevent
reoccurrefnee; ant

(iii) Retain a record, in a4 d....,.le .. ,6 o . e .ya, .f the rv fact
anda vwhat craAective -ction, if any, was taken..

/A3, 1_ _ 1 _ - . -

..... i..ie ..ene snall ret aHn:

()Each written directive; and

'-i) A record ....of.each-aministered radiationi dose oidiopa-;ia dosage
where a written di recflve is Fequtired in parag~raph (a)(1) above, in an. auiditable forml
for- three year-s after- the date of administrationi.

G8
Supp. 415
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467

468
469
470

471
472
473
474

475
476

477
478

479
480
481

482
483
484
485

486
487
488

489
490
491
492
493
494
495
496
497
498

499
500
501
502

503
504
505

506
507
508
509
510

511

512

(5 The licensee may make medifications to the quality an~agement pr-egrat to
Fer-ease the pr-rogam's efficiency proevided the progr-am's effe6fciveness is not decr-eased. The

having been..ade.

(6) (i) Each applieant fr• a new lieens, as apile, shallhaR suibmit to the Agency -
riGen ereaAimflcaiirn that the qu Req uirgement prosam has been implemene

along ;Ncth a copy of the Oroegmn

(ii) Each existing licensee, 6s applicable, shall submit to the Agency a wri~en
ceefification flhat the quality mwaeetpoam has beep imrplemented along, with
a copy ef the peream:

General Administrative Requirements 'I

Sec. G.24 Authority and Responsibilities for the Radiation Protection Progriam. FN, OTE: Old G.9
rewritten.1

(a) In addition to the radiation protection program. requirements of Sec. D.10I, a licensee's
management shall approve in writing:

(1) Requests for a likense application, renewal, or amendment before submittal to the
Agency; and-.

(2) Any individual before allowing that individual to work as an authorized user,
authorized nuclear pharmacist. or aithorized medical physicist.

(b) A licensee's management shall appoint a Radiation Safety Officer, who agrees, in writing,
to be responsible for implementing the radiation protection prognam. The licensee, through the
Radiation Safety Officer, shall ensure thdtradiation •safety activities are being performed in
accordance with licensee-approved procedures and regulatory requirements.

(c) For upto 60 days eachl yearl a: licensee may permit an authorized user or an individual
qualified to be a Radiation Safety Officeri untder G.50 and G.59, to fimction as a temporary
Radiation Safety Officer:and to perform the functions of a Radiation Safety Officer, as provided
in G.24(g), if the licensee takes the actions required in G.24(b), G.24(e), G.24(g), and G.24(h)
and notifies the Agency in accordance with G. 14.

(d) A licensee may simultaneously appoint more thanone temporary Radiation Safety
Officer in accordance withG.24(c) if nreeded to ensure that the licensee has a temporary
Radiation Safety Officer that satisfies the requirements to be a Radiation Safety Officer for each
of the different tvncs of uses of radioactive material nermitted bv the license.



4/10/07 151
4/10/07 15 I-v

513
514 (e) A licensee shall establish the authority, duties, and responsibilities of the Radiation
515 Safety Officer in writing.
516

517 (f) Reserved.
518
519 '(gy A licensee shall provide the Radiation Safety Officer sufficient authority, organizational
520 freedom, time, resources, and management prerogative, to:
521
522 (1) Identify radiation safety problems-
523
524 (2) Initiate, recommend, or provide corrective actions,
525
526 (3) Stop unsafe operations, and.
527

528 (4) Verify implementation of corrective actions.
529

530 (h) ALARA Program. [NOTE: Was G."6a
531
532 (1) Each licensee shall develop and implement a written pro gam to maintain
533 radiation doses and releases of radioactive material in effluents to unrestricted areas as
534 low as reasonably achievable in accordance with Sec. D. 1 of these regulations.
535
536 (2) To satisfy the requirement of G.24(h)(1):
537
538 (i) The management, Radiation Safety Officer, and all authorized users shall
539 participate in the establishment, implementation, and operation of the progam as
540 required by these regulations or the Radiation Safety Committee; or
541
542 (ii) For licensees that are not medical institutions, management and all
543 authorized users shall participate in theprogram as required by the Radiation
544 Safety Officer.
545
546 (3) The ALARA program shall in.clude a'n annual. review by the Radiation Safety
547 Committee for licensees-that are medical institutions, or management and the Radiation
548 Safety Officer for licensees that are not medical institutions, of summaries of the types
549 and amounts of radioactive material used, occupational dose reports, and continuing
550 education and training for all personnel who work wih o.r rin the .vicinity of radioactive
551 material. The purpose of the review is to ensure that individuals make every reasonable
552 effort to maintain occupational doses, doses to the general public, and releases of
553 radioactive material as low as reasonably achievable.
554
555 (4) The licensee shall retain a current written description of the ALARA program for
556 the duration of the license. The written description shall include:-
557
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558 (i) A commitment by management to keep occupational doses as low as
559 reasonably achievable;
560
561 (ii) A requirement that the Radiation Safety Officer brief management once
562, each year on the radiation safety program;
563
564 (iii) Personnel exposure investigational levels as established in accordance
565 with G.26(b)(9) that, when exceeded, will initiate an investigation by the
566 Radiation Safety Officer of the cause of the exposure; and
567

568 (iv) Personnel exposure investigational levels that, when exceeded, will initiate
569 a prompt investigation by the Radiation Safety Officer of the cause of the
570 exposure and a consideration of actions that might be taken to reduce the
571 probability of recurrence.
572
573 (i) A licensee shall retain a record of actions taken under G. 14(a), G.14(b), and G. 14(e) in
574 accordance with G.2024.
575
576 Sec. G.725 Radiation Safety Officer.
577

578 (a) A licensee shall appoint a Radiation Safety Officer responsible for implementing the
579 radiation safety program. The licensee, through the Radiation Safety Officer, shall ensure that
580 radiation safety activities are being performed in accordance with approved procedures and
581 regulatory requirements in the daily operation of the licensee's radioactive material program.
582

583 (b) The Radiation Safety Officer shall:
584

585 (1) Investigate overexposures, accidents, spills, losses, thefts, unauthorized receipts,
586 uses, transfers, and disposals, and other deviations from approved radiation safety practice
587 and implement corrective actions as necessary;
588
589 (2) Implement written policy and procedures for:
590
591 (i) Authorizing the purchase of radioactive material;
592

593 (ii) Receiving and opening packages of radioactive material;
594
595 (iii) Storing radioactive material;
596
597 (iv) Keeping an inventory record of radioactive material;
598
599 (v) Using radioactive material safely;
600
601 (vi) Taking emergency action if control of radioactive material is lost;
602

603 (vii) Performing periodic radiation surveys;



4/10/07 17 1

604 G9
605 Supp. 415
606



4/10/07 .18 1

606 (viii) Performing checks and calibrations of survey instruments and other safety
607 equipment;
608.
609 (ix) Disposing of radioactive material;
610

611 (x) Training personnel who work in or frequent areas where radioactive material
612 is used or stored; and
613

614 (xi) Keeping a copy of all records and reports required by the Agency
615 regulations, a copy of these regulations, a copy of each licensing request and license
616 and amendments, and the written policy and procedures required by the regulations;
617 and
618

619 (3) For medical use not sited at a medical institution, approve or disapprove radiation
620 safety program changes with the advice and consent of management prior to submittal to the
621 Agency for licensing action; or
622

623 (4) For medical use sited at a medical institution or private medical licensee that iss.
624 authorized for one or more therapeutic use, assist the Radiation Safety Committee in the
625 performance of its duties.
626

627 Sec. G.826 Radiation Safety Committee. Each medical institution licensee shall establish a
628 Radiation Safety Committee to oversee the use of radioactive material. Each private medical
629 licensee that is authorized for one or more therapeutic use shall also establish a Radiation Safety
630 Committee.
631

632 (a) The Committee shall meet the following administrative requirements:
633

634 (1) Membership must consist of at least 3 individuals and shall include an authorized
635 user of each type of use permitted by the license, the Radiation Safety Officer, a
636 representative of the nursing service (if applicable), and a representative of management
637 who is neither an authorized user nor a Radiation Safety Officer. Other members may be
638 included as the licensee deems appropriate.
639

640 (2) The Committee shall meet at least once each calendar quarter.
641

642 (3) The minutes of each Radiation Safety Committee meeting shall include:
643

644 (i) The date of the meeting;
645

646 (ii) Members present;
647

648 (iii) Members absent;
649

650 (iv) Summary of deliberations and discussions;
651 G1O
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653 (v) Recommended actions and the numerical results of all ballots; and
654

655 (vi) Documentation of any reviews required in Sec. D.101(c)G6(- and
656 G.826(b).
657

658 (4) The Committee shall provide each member with a copy of the meeting minutes, and"
659 retain one copy until the Agency authorizes its disposition.
660

661 (b) To oversee the use of licensed material, the Committee shall:
662

663 (1) Be responsible for monitoring the institutional -program to maintain occupational
664 doses as low as reasonably achievable;
665

666 (2) Review, on the basis of safety and with regard to the training and experience
667 standards of this part, and approve or disapprove any individual who is to be listed as an
668 authorized user, an authorized nuclear pharmacist, the Radiation Safety Officer, or'
669 _teletherapy pPhysicist before submitting a license. application or request for amendment or 4
670 renewal; or
671

672 (3) Review, pursuant to Sections G. 124(b)(2)(i) through (iv), on the basis of the board '

673 certification, the license, or the permit identifying an individual, and approve or disapprove
674 any individual prior to allowing that individual. to work as an authorized user or authorized
675 nuclear pharmacist;
676

677 (4) Review on the basis of safety and approve or disapprove each proposed method of
678 use of radioactive, material;
679

680 (5) Review on the basis of safety, and approve with the advice and consent of the
681 Radiation Safety Officer and the management representative, or disapprove procedures and
682 radiation safety program changes prior to submittal to the Agency for licensing action;
683

684 (6) ''ReviewiVquarterly, with.the assistance of the Radiation 1Safety Officer, occupational
685 radiation exposure records of-all personnel Working with radioactive material;
686

687 (7) Review quarterly, with the assistance of the Radiation Safety Officer, all incidents
688 and misadministrations involving radioactive material with respect to cause and subsequent
689 actions taken;
690
691 (8) Review annually, with the assistance of the Radiation Safety Officer, the radioactive
692 material program; and
693

694 (9) Establish a table of investigational levels for occupational dose that, when exceeded,
695 will initiate investigations and considerations of action by the Radiation Safety Officer.
696

697 GIl
698 Supp. 415
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1230 (a) A medical use licensee authorized to administer radiopharmaceuticals shall possess a
1231 dose calibrator and use it to measure the amount of activity administered to each patient
1232 or human research subject.
1233
1234 (b) A licensee shall:
1235

1236 (1) Check each dose calibrator for constancy with a dedicated check source at the
1237 beginning of each day of use. To satisfy the requirement of this section, the check shall
1238 be done on a frequently used setting with a sealed source of not less than 10 microcuries
1239 (370 kBq) of radium-226 or 50 microcuries (1.85 MBq) of any other photon-emitting
1240 radionuclide with a half-life greater than 90 days;
1241

1242 (2) Test each dose calibrator for accuracy upon installation and at intervals not to
1243 exceed 12 months thereafter by assaying at least 2 sealed sources containing different
1244 radionuclides, the activity of which the manufacturer has determined within 5 percent of
1245 the stated activity, withminimum activity of 10 microcuries (370 kBq) for radium-226
1246 and 50 microcuries (1.85 MBq) for any other photon-emitting radionuclide, and at least
1247 one of which has a principal photon energy between 100 keV and 500 keV;,
1248

1249 (3) Test each dose calibrator for linearity upon installation and at least quarterly
1250 thereafter over a range from the highest dosage that will be administered to a patient or
1251 human research subject to 1.1 megabecquerels (30 microcuries); and
1252
1253 (4) Test each dose calibrator for geometry dependence upon installation over the
1254 range of volumes and volume configurations for which it will be used. The licensee shall
1255 keep a record of this test for the duration of the use of the dose calibrator.
1256
1257 (c) A licensee shall mathematically correct dosage readings for any geometry or linearity
1258 error that exceeds 10 percent if the dosage is greater than 10 microcuries (370 kBq) and shall
1259 repair or replace the dose calibrator if the accuracy or constancy error exceeds 10 percent.
1260

1261 (d) A licensee shall also perform checks and tests required by G.-1-560.B(b) following
1262 adjustment or repair of the dose calibrator.
1263
1264 (e) A licensee shall retain a'record of each check and test required by G.-1-560.B(b) for 23
1265 years. The records required by G'--560.B(b) shall include:
1266
1267 (1) For G.A-560.B(b)(l), the model and serial number of the dose calibrator, the
1268 identity and calibrated activity of the radionuclide contained in the check source, the date

1269 of the check, the activity measured, the instrument settings, and the initials of the
1270 individual who performed the check;
1271
1272 (2) For G.-h560.B(b)(2), the model and serial number of the dose calibrator, the model
1273 and
1274

1275 G15 Supp. 415
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- t-. 1- t~ X t - A P '"fl - TTV. fl flLt fl<~ - a'1190
1191

1192
1193

1194

1195
1196

1.197
1198
1199
1200
1201
1202
1203
1204

1205
1206
1207
1208
1209
12 10
1211
1212
1213
1214

1215
1216
1217
1218
1219
1220

1221
1222
1223
1224
1225
1226

1227
1228
1229
1230

If the survey requir-ed by G.58 indicates that en inidividuial ini an unrestricted area may be exposed
to levels of radiation g~ae hnthose permitted by D.3O1(a) of these regulations, beforve
begi-ning the trea.ment proeg. .. the .i.ensee sharll

(a) Either- equip the unit with stops or- add additielnal radiation shielding to enisure
comnpli-ance with 0.301(a) of these r1egula..ns.,l.

(b) Perform the au'yreurd by G.58 atgain; and-

(c) Include in the repof frequir-ed by G.61 the r.esults of the initial s--.y, o des. ption of the
modification made to eomply with G.60(a), and the results of the seconid survey.

Sec. G.4460.A Possession, Use, Calibration, and Check of Instruments to Measure Dosages of
Alpha- or Beta-emitting Radionuclides.

(a) This section does not apply to unit dosages of alpha- and beta-emitting radionuclides that
are obtained from a manufacturer or preparer licensed by the Agency pursuant to Sec. C.28(j), or
licensed by the NRC or any other Agreement State pursuant to provisions equivalent to Sec.
C.28(j).

(b) For other than unit dosages obtained pursuant to paragraph (a) of this section, a licensee
shall possess and use instrumentation to measure the radioactivity of alpha- and beta-emitting
radionuclides. The licensee shall have procedures for the use of the instrumentation. The
licensee shall measure, by direct measurement or by combination of measurements and
calculations, the amount of radioactivity in dosages of alpha- and beta-emitting radionuclides
prior to administration to each patient or human research subject. In addition, the licensee shall:

(1) Perform tests before initial use, periodically, and following repair, on each
instrument for accuracy, linearity, and geometry'dependence, as appropriate for the use of
the instrument; and make adjustments when necessary; and

(2) Check each instrument for constancy and proper operation at the beginning of
each day of use.

Sec. G.-1560.B Possession, Use, Calibration, and Check of Dose Calibrators.

G14
Supp. 415
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1144 (c) Calculating, assaying, and safely preparing dosages for patients or
1145 human research subjects:
1146
1147 (d) Using administrative controls to avoid misadministrations in the
1148 administration of radioactive material: and
1149

1150 (e) Using procedures to prevent or minimize radi6rctive
1151 contamination and using proper decontamination, procedures; and
1152

1153 (2) Has obtained written attestation, signed by a preceptor authorized nuclear
1154 pharmacist, that the individual has satisfactorily completed the requirements in G.
1155 55(a)(1), (a)(2), and (a)(3) or G.55(b)(l) and has achieved a level of competency
1156 sufficient to function independently as an authorized nuclear phamiacist.
1157 [NOTE,: OLaGn74&rerittenateG:642.NeviG.57: is old d
1158 Sec. G.57 Training for Experienced Radiation Safety Officer, Teletherapy or Medical Physicist,
1159 Authorized Medical Physicist, Authorized User, Nuclear Pharmacist, and Authorized Nuclear
1160 Pharmacist. •1

1161

1162 (a) An individual identified as a Radiation Safety Officer, a teletherapy physicist or
1163 authorized medical physicist, or an atithorized nuclear pharmacist on an NRC or Agreement
1164 State license or a permit issued by an NRC or Ageement State broad scope licensee or master
1165 material license permit or by a master material license permittee of broad scope before the
1166 effective date of these regulations need notcomply with the trainitg requirements of G.50, G.51,
1167 or G.55, respectively.
1168

1169 (b) Physicians, dentists, or podiatrists identified as authorized users for the medical usc of
1170 radioactive material on. a license issued by the NRC or Agreement State, a permit issued 'by an
1171 NRC master material licensee, a permit issued by an NRC or Agreement State broad scope
1172 licensee, or a permit issued by an NRC master material license broad scope permittee who
1173 perfomi only tfh'ose medical uses for which they Were authorized before the effective date of
1174 these regu litions ndedt !not cbmplywith the training requirenients of G. 100 through G.690.
1175
1176 [NOTE, 0ED .59 detds:> NewG59' old 0.76"1Shhtly6rwsdJ
1177 Sec. G.59 Recentness of Trairiing..-
1178

1179 The training and experience specified in Sec. G must have been obtained within the 7 years
1180 preceding the date of application 6r'th• individual-must have had related continuing education
1181 and experience since the required training and experience was completed.
1182
1183
1184

1185 General Technical Requirements
1186

1187
1188

1189 FNOTE: Old G.60 deletedl
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1099 the NRC's Web page. To have its certification process recognized, a specialty board shall
1100 require all candidates for certification to:
1101

1102 (1) Have graduated from a pharmacy program accredited by the American Council on
1103 Pharmaceutical Education (ACPE) or have passed the Foreign Pharmacy Graduate
1104 Examination Committee (FPGEC) examination;
1105

1106 (2) Hold a current, active license to practice pharmacy;-
1107

1108 (3) Provide evidence of having acquired at least 4000 hours of training/experience in
1109 nuclear pharmacy practice. Academic training may be substituted for no more than 2000
1110 hours of the required training and experience; and
1ili

1112 (4) Pass an examination in nuclear pharmacy administered by diplomates of the
11 !3 specialty board, that assesses knowledge and competency in procurement. compounding.
1114 quality assurance, dispensing, distribution, health and safety, radiation safety, provision
1115 of information and consultation, monitoring patient outcomes, research and development;
1116 or

1117
1118 (b) Has completed:
1119
1120 (1) 700 hours in a structured educational program consisting of both:
1121
I 122 (i) 200 hours of classroom and laboratory training in the following areas:
1123
1 i24 (a) Radiation physics and instrumentation;
1125
1126 (b) Radiation protection;
1127

1128 (C) Mathematics pertaining to the use and measurement of
1129 radioactivity; ...

1130
1131 (d) Chemistry of radioactive material for medical use, and..
'132
1133 (e) Radiationbiologv:; and
1134
t 135 (ii) Supervised practical experience in a huclear phaliacy involving:
1136

137 (a) Shipping, receiving, and performihg related radiation surveys;
!138
1139 (b) Using and perfonning checks for proper operation of instruments
1140 used to determine the activity of dosages, survey meters, and, if

141 appropriate, instruments used to measure alpha- or beta-emitting
142 radionuclides;
143
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1053

1054 (b) (1) Holds a master's or doctor's degree in physics, medical physics, other physical
1055 science, engineering, or applied mathematics from an accredited college or university;
1056 and has completed 1 year of full-time training in medical physics and an additional year
1057 of full-time work experience under the supervision of an individual who meets the
1058 requirements for an authorized medical physicist for the type(s) of use for Which the
1059 individual is seeking authorization. This training and work experience must be
1060 conducted in clinical radiation facilities that provide high-energy, external beam therapy
1061 (photons and electrons with energies greater than or equal to I million electron volts) and
1062 brachytherapy services and must include:
1063

1064 (i) Performing sealed source leak tests and inventories;
1065

1066 (ij) Performing decay corrections;
1067

1068 (iii) Performing full calibration and periodic spot checks of external beam
1069 treatment units, stereotactic radiosurgery units, and remote afterloading units as
1070 applicable, and
1071

1072 (iv) Conducting radiation surveys around external beam treatment units,
1073 stereotactic radiosurgery units, and remote afterloading units as applicable; and
1074

1075 (2) Has obtained written attestation that the individual has satisfactorily completed
1076 the requirements in G.5 i(c) and G.5 l(a)(1) and (2), or G.51(b)(1) and G.51(c), and has
1077 achieved a level of competency sufficient to function independently as an authorized
1078 medical. physicist for each type of therkpeutic medical unit for Which the individual is
1079 requesting authorized medical physicist status. The written attestation must be signed by
1080 a preceptor authorized medical physicist who meets the requirements in G.51, or
1081 equivalent Agreement State or NRC requirements for an authorized medical physicist for
1082 each type of therapeutic medical unit for which the individual is requesting authorized
1083 medical physicist status, and
1084

1085 (c) Has training for the type(s) of use for which authorization is sought that includes hands-
1086 on device operation, safety procedures, clinical use, and the operation of a treatment planning
1087 system. This training requirement may be satisfied by satisfactorily completing either a training
1088 program provided by the vendor or by training supervised by an authorized medical physicist
1089 authorized for the type(s) of use for vwhich-the'individual is seeking authorization.
1090 [NOTE~:ODG'' rewlNdix4s"GS5 is:6ldG,5 rriintelenj
1091 Sec. G.55 Training for an Authorized Nuclear Pharmacist.
1092

1093 Except as provided in G.57, the licensee shall require the authorized nuclear phannacist to be a
1094 pharmacist who:
1095

1096 (a) Is certified by a specialty board whose certification process has been recognized by the
1097 NRC or an Agreement State and who meets the requirements in G.55(b)(2). The names of board
1098 certifications which have been recognized by the NRC or an Agreement State will be posted on



4/10/07 29 1
4/10/07 29 II

1007

1008 (2) Is an authorized user, authorized medical physicist, or authorized nuclear
1.009 pharmacist identified on the licensee's license and has experience with the radiation
1010 safety aspects of similar types of use of radioactive material for which the individual has
101 Radiation Safety Officer resPonsibilities; and
1012

1013 (d) Has obtained written attestation, signed by a preceptor Radiation Safety Officer, that the
1014 individual has satisfactorily completed the requirementsin G.50 and has achieved a level of
1015 radiation safety knowledge sufficient to function independently as a Radiation Safety Officer for
1016 a medical use licensee; and
1017

1018 (e) Has training in the radiation safety, regulatory issues, and emergency procedures for the
i019 types of use for which a licensee seeks approval. This training requirement may be satisfied by
i0½0 completing training that is supervised by a Radiation Safety' Officer, authorized medical
i021 physicist, authorized nuclear pharmacist, or authorized user, as appropriate, who is authorized for
1022 the type(s) of use for which the licensee is seeking approval.
1 0ý3 [NOTt bKLb ;G.5L :5[eWnittei as G.615.1
1,024 Sec. G.51 Training for an Authorized Medical Physicist.
10,25

ý.026 Except as provided in G.57, the licensee shall require the authorized medical physicist to be an
[027 individual who:
1028

{029 (a) Is certified by a specialty board whose certification process has been approved by the
!030 NRC or an Agreement State and who meets the requirements in G.51(b)(2) and G.51(c). The
1031 names of board certifications which have been approved by the NRC or an Agreement State will
1032 be posted on the *NRC's Web page. To have its certification process recognized, a specialty
1033 board.shall require all candidates for certification to:
1034

i035 (1) Hold a master's or doctor's degree in physics, medical physics, other physical
1036 science, engineering, or applied mathematics from an accredited college or university;
037

1038 (2) Have 2 years of full-time practical training andlor supervised experience in
1039 medical physics:
1040

1041 (i) Under the supervision of a medical physicist who is certified in medical
1042 physics by a specialty board rec0gi•ized by the NRC or an Agreement State; or
[043

i044 (ii) In clinical radiation facilities providing high-energ, external beam
f045 therapy (photons and electrons with energies greater than orequal to I million
1046 electron volts) and brachytherapy services under the direction of physicians who
1047 meet the requirements for authorized users in G.490 or G.690, and
1048

i049 (3) Pass an examination, administered by diplornates of the specialty board, that
1050 assesses knowledge and competence in clinical radiation therapy, *radiation safety,

•1051 calibration, -quality assurance, and treatment planning for external beam therapy.
1052 brachytherapy, and stereotactic radiosurgery; or
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(iii) Pass an examination, administered by diplomates of the specialty board,
that assesses knowledge and competence in clinical diagnostic radiological or
nuclear medicine physics. and in radiation safety; or

(b) Has completed a structured educational program consisting of both:

(1) 200 hours of classroom and laboratory training in the following areas:

(i) Radiation physics and instrumentation:

(ii) Radiation protection;

(iii) Mathematics pertaining to the use and measurement of radioactivity;

(iv) Radiation biology; and

(v) Radiation dosimetry: and

0(2) One year of full-time radiation safety experience under the supervision of the
individual identified as the Radiation Safety Officer on an NRC or Agreement State
license or permit issued by an NRC master material licensee that authorizes similar
type(s) of use(s) of radioactive material involving the following:

(i) Shipping, receiving, and performing related radiation surveys;

(ii) Using and performing checks for proper operation of instruments used to
determine the activity of dosages, survey meters, and instruments used to measure
radionuclides:

;,(iii) Securiingand controlling radioactive material:

(iv) Using administrative controls to avoidmistakes in the administration of
radioactive material;

(V) Using-proc&dures to prevent or minimize 'radioactive contamination and
'usilig pioper-decdntaniinatidrnprocedures:

(vi) 'UUsinIg emergentcy procedures to control radioactive material; and

(vii) Disposing ofradioactive material; Or

(C) (1) Is a medical physicist who has been certified by a specialty board whose
certification process has been recognized by an Agreement State or the NRC under
G.5 l(a) and has experience in radiation safety for similar types of use of radioactive
material f6r which the licensee is seeking the approval of the individual as Radiation
Safety Officer and who meets the requirements in G.50(d) and G.50(e); or
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917
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(2) Cheek each instnmecnt for- constancy and proper- operation at the beginning of each

fNew vG.50 Wvas G:63 ()ýýewnteien-u: 014 anv n ~i .50~ dYei.e~d.1
Sec. G.50 Training For Radiation Safety Officer.

Except as provided in G.57, the licensee shall require an individual fulfilling the responsibilities
of the Radiation Safety Officer as provided, in G.24 to be an individual who:.,

(a) Is certified by a specialty board whose certification process has been recogmnized by the
NRC or an Agreement State and who meets the requirements in G.50(d) and G.50(e) (The names
of board certifications which have been recognized by the NRC or an Agreement State will be
posted on the NRC's Web page.):

(1) To have its certification process recognized, a specialty board shall require all
candidates for certification to:

(i) Hold a bachelor's or graduate degree from an accredited college or
university in physical science or engineering or biological science with a
minimum of 20 college credits in physical science:

(ii) Have 5 or more years of professional experience in health physics
(graduate training may be substituted for no more than 2 years of the required
experience) including at least 3 years in applied health physics: and

(iii) Pass an examination administered by diplomates of the specialty board,
which evaluates knowledge and competence in radiation physics and
instrumentation, radiation protection, mathematics pertaining to the use and
measurement of radioactivity, radiation biology, and radiation dosimetry: or

(2) (i) Hold a master's or doctor's degree in physics, medical physics, other
physical science, engineering, or applied mathematics from an accredited college
or university;

6ii'i Have 2 years of full-time pra'ical training and/or supervised experience
in medical physics:

(a) Under the supervision of a medical physicist who is certified in
medical physics by a specialty board recognized by the NRC or an
Agreement State; or

(b) In clinical nuclear medicine facilities providing diagnostic and/or
therapeutic services under the direction of physicians who meet the
requirements for authorized users in G.290, G.390: and
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a li.ense issued pu.suant to these r.-gulatiens or- the equialent r-egulaAteos of another- Ag"eement
State, a Licensing State or- the U.S. Nucelear- Regulatory Comisin

(b) Reagent kits that have been manufactur-ed, labeled, packaged, -and d-isstfi-buted in aecordance

(e) Telether-apy seiurces mianufactured and. distribuited in accordance Aith a icenf se isse
pur-suant to these regulations, or- the equivalent r-egulations of another Agreement State, a Licensn

State,~~ ~ ~ ~~~~~~.. eýtýUS 1JeefRgltyCmiso;a

(da) Sealed sources or devices manufactured, labeled, packaged, and distributed in accordance
with a license issued pur.suant to these .. gulatin" under Sec. C., 10 CFR Part 30 and 10 CFR
32.74, or the equivalent reg'-atiesrequirements of aneghef Agreement State, a Licensing St.ae, a1
the U.S. Nucelear Regulaftory Cornimis-aie*-

(b) Sealed sources or devices noncommercially transferred from a 10 CFR Part 35 licensee
or an Agreement State medical use licensee, or

(c) Teletherapy sources manufactured and distributed in accordance with a license issued
under 10 CFR Part 30 or the equivalent requirements of an Agreement State.

L Ln

bpeente ikeguir-mcnt

[NOf"-',TEFr 14 see G-.6.A.1

eib-te, and e•h ment to mesr"ea fapaobeta eimitting- r-adionuelides.

(a) This ýetioi J no Pply' tO unit dosages of alpha -and beta emiitting radionucelides that
are obtained fromf a manufacturer- or prepar-er licensed by the Agency pur-suant to C.28(j",o
licensed by the NRCG or ffiy other Agenemen Stt usAnt to pfovisiions equivalent to G.280).

(b) For other than unit des. o pusuant to pa.agrap.h (a) of this section., a licensee
shall possess and use ........ E .attfi.tO ..eaSe the r.adioacti.ity of alpha and beta emitti.g
radionuclfides. The lcne sa1ha~e proeedufes i4- the use of the instfumfentatien. The licentsee
shall mneasure, byr diriect m --urenieht orf by' combiniationi of measufrements and calcuilationis,te
ataoýmt of radiacetiiy in desages of alpha and beta emitting radionuelides prior to administr.atio

teahpatient or human research subject. hi additioni, the licensee shal

(1)Pcrffonn teats -befe~feinitiial use, petiodically; and followving repair-, on each
ifstniment tre aeeuraey, min flanty, awl geeinetfy aepenoaence, as apprepniate tar the use or
the instrument; and make adustmfents when neeessary; anid
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Sec. G.41 Procedures for Administrations Requiring a Written Directive.

(a) For any administration requiring a written directive, the licensee shall develop,
implement, and maintain written procedures to provide high confidence that:

(1) Prior to each'administration, the patient's or human research subject's identity is
verified by more than one method as the individual named in the written directive; and

(2) Each administration is in accordance with the written directive.

(b) At a minimtun, the procedures required by G.41(a) must address the following items that
are applicable to the licensee's use of radioactive material:

(1) Verifying the identity of the patient or human research subject:

(2) Verifying that the administration is in accordance with the treatment plan, if
applicable, and the written directive:

(3) Checking both manual and computer-generated dose calculations: and

(4) VerifYing that any computer-generated dose calculations are correctly transferred
into the consoles of therapeutic medical units authorized by G.600.

(C) A licensee shall retain a copy of the procedures required in G.41 in accordance with.
G.2041.

Sec. G.4-349 Suppliers for Sealed Sources or Devices for Medical Use. For medical use, aA
licensee mayshag onl use for medical . ., ,,y•:

(a) Radieative mnateial manuf-actucd, labeled, packag1d, and dist"" ibuted in aer-danec with

G13.
Supp. 415
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793

794 (b) If, because of the emergent nature of the patient's condition, a delay in order to provide a
795 written directive would jeopardize the patient's health, an oral directive is acceptable. The
796 information contained in the oral directive must be documented as soon as possible, in writing in
797 the patient's record. A written directive must be prepared within 48 hours of the oral directive.
798

799 (c) The writtendirective must contain the patient or human research subject's name and the
800 following information:
801

802 (1) For any administration of quantities greater than 1.11 MBq (30 gCi) of sodium
803 iodide 1-13 1: the dosage;
804

805 (2) For an administration of a therapeutic dosage of unsealed radioactive material
806 other than sodium iodide 1-1.31: the radioactive drug, dosage, and route of administration-
807

808 (3) ' For gamma stereotactic radiosurgery: the total dose, treatment site, ahd values for '

809 the target coordinate settings per treatment for each anatomically-distinct treatment site; '
810

811 (4) For teletherapy: the total dose, dose per fraction, number of fractions, and
812 treatment site,
813

814 (5) For high dose-rate remote afterloading brachytherapy: the radionuclide, treatment
815 site, dose per fraction, number of fractions, and total dose, or
816
817 (6) For all other brachytherapy, including low, medium, and pulsed dose rate' remote
818 afterloaders:
819
820 (i) Before implantation: treatment site, the radionuclide, and dose; and
821

822 ' (ii) After implantdtion but before completion of the procedure: the
823 radionuclide, treatment site, number of sources, and total source strength and
824 exposure time (or the total dose).
825
826 (d) A written revision to an existing written directive may be made if the revision is dated
827 'and signed by an authorized user before tlie administration of the dosage of unsealed radioactive
828 material, the brachytherapy dose, the gamnma stereotactic radiosurgery dose, the teletherapy dose.
829 or the next fractional dose.
830

831 (e) If, because of the patient's condition, a delay in order to provide a written revision to an
832 existing written directive would jeopardize the patient's health, an oral revision to an existing
833 written directive is acceptable. The oral revision must be documented as soon as possible in the
834 patient's record. A revised written directive must be signed by the authorized user within 48
835 1hours of the oral revision.
836

837 (t) The licensee shall retain a copy of the written directive in accordance with G.2040.
838
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(b) A licensee that permits the preparation of radioactive material for medical use by an
individual under the supervision of an authorized nuclear pharmacist or physician who is an
authorized user, as allowed by G.3 1(c), shall:

(1) Instruct the supervised individual in the preparation of radioactive material for
medical use, as appropriate to that individual's involvement with radioactive material; and
and the principles of and the procedures for radiation safety and in the licensee's written
qaality management program, as appropfate to that individual's use of r.adioactive material

(2) Requirfe the supefvised individual to follow the instmetiens ~vnpursuatnt to
par-agraph (1) of this seetion and to eomply with the rcgulatiens of this chapter- and license
conditions; and
(2) Require the supervised individual to follow the instructions of the supervising
authorized user or authorized nuclear pharmacist regarding the preparation of radioactive
material for medical use, written radiation protection procedures established by the
licensee, the regulations of this chapter, and license conditions.

(3) Req irete-sue n authoriz~ed nucelear pharmnacist or physician who is an,''• D.U. 4• .,. . ... ,.o .. .. +1•.;1 A,- 4P +,I• •1, , • ;. -A : I. • .. .. :A ;

preparingr~ad.Io a c V matr•i f•or m.dTica Vc and the,

o T, V Sct Ri i N ViiiLitii ai s 1 Lt iii

eer-ds kept to r-eflect that wor-k.
SLt

(c) A licensee that permits supervised activities under paragraphs (a) and (b) of this section
supe• i ses an individual is responsible for the acts and omissions of the supervised individual.
[NOTE:G••G.1 2.deletetd.I
See. G. 1 Reseyved.
[NOT E!: GAd G2?O" deieted'bui e'U2 i6in ' G.801

See. G.4 WrMoilett een Direcives. e-ie diisf~v

(a) The Agency ill oeniy license dobile nulear miedicine ihrice user iwith tfrs part
and other applicable fequirements of these regulations to serve clientsywh do not have a( Agemiey
leense.

(b) Mobile nuclear mfedicine ser.'ic heenses shall retain for- the dtifatien of servýice a lettef
si)),ed by the maanagemoent of eaeh leation wahere sermvies ale rendered that aeuthorzes dse of
riadioactive material.

(e) A mobile nuclear firedioine scrvee shall not have radioaetive mfater-ial deliver ed dir ecty
&fiom the manutfactur-er- or the disfributore to the client's address of utse.

[NOTE' Old: G4deeted1.. N&TW secti6in1-
Sec. GA4O Written Directives.

(a) A written directive muist be dated and signed by an authorized user before the
administration of 1- 131 sodium iodide greater than 1. 11 megabecqUerels (MBg) (30 microcuries
(~itCi)), any therapeutic dosage of unsealed radioactive material or any therapeutic dose of
radiation from radioactive material.
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[NOTE: k` G.0.: r•ewr•,l, ittei, b, as .24. .

(a) A licensee shiall provide sufflcient authority and organizational freedom to the Radiation
Safety Officer- and the Radiation Safety Commi.ttee to.:

(1). identify radiation safety problem--

(2) Initiate, r-ecommend, or- proevide solutions; and

(3) Verify implementatien of eorrective actions.

(b) A lieensce shall establish in vqting the authoerities, dutics, rcespensibilities, and r-ad iation
safety activities o f the Radiation S afety Officer atid the Radiation Safctyý Commfittee.4

(e) Each applicaft or- licenfsee shall establish a quality management pfogram as, spccificd in

S eetian G .76--.* ,., •lv• .. ia•.l•zli t~.•,x•x l• ,J .*••xaz.lx*•x..~ aaa,,,,,L~ ,.,* I X'. .. a.IX.•X X

Sec. G.4-027 Supervision.

(a) A licensee who permits the receipt, possession, use, or transfer of radioactive material by an
individual under the supervision of an authorized user as allowed by G.3,1(b) shall:

(1) Instruct the supervised individual in the licensee's written radiation protection
procedures, written directive procedures, regulations 'of this chapter, and license
conditions with respect to the use of radioactive material: an-Pniieiplcs of r .adiatif. safety

aEto that individal's use of radioative m.ater.ial;

(2) Review the supen'iscd individual' use of radioacetive material,. proyide rfeinistmctief
as needed and review feeefds kept e,o reficet, th~is use--, .

(2) Require the supervised individual to follow the instructions of the supervising
'authorized user for medical uses of radioactivematerial, written radiation protection
procedures established by the licensee, written directive procedures. regulations of this
chapter, and license conditions with respect to the medical use of radioactive material.

(3) Requie -th authoiized user- to;be ir~ecdiatcly available to co,.uficate with'.h•
suipetr.ised individual;

(41) Requirie the authorized user- to be able to, be- physically presient anid available to the
s.pe-ised individu•,al c-n- 1 hou.,r-•s q-*;otieý.ý an

(5) Requtie that ntily those i.tdividuals specificallytraned,, anll' signated by the
authorized uiser-, shall be. pennitted to afni nistef fadieull i!id~es or-radiationi to patients.

-The ... pervbin•g au.thIei.ed .I , 1 £" .. . ... . 1 .L" 1' •" • * t

USer it fiop cE Prceneft fcr eOftli USe OfFi Raafeiouw - e Makeil

G12 ..
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1276 serial number of each source used and the identity of the radionuclide contained in the
1277 source and its activity, the date of the test, the results of the test, the instrument settings,
1278 and the identity of the individual performing the test;
1279
1280 (3) For G.4-560.B(b)(3), the model and serial number of the dose calibrator, the
1281 calculated activities, the measured activities, the date of the test, and the identity of the
1282 individual performing the test; and
1283
1284 (4) For G.--560.B(b)(4), the model and serial number of the dose calibrator, the
1285 configuration and calibrated activity of the source measured, the activity of the source,
1286 the activity measured and the instrument setting for each volume measured, the date of
1287 the test, and the identity of the individual performing the test.
1288
1289 Sec. G.-1-661 Calibration and Check of Survey Instruments.
1290
1291 (a) A licensee shall ensure that the survey instruments used to show compliance with this
1292 part have been calibrated before first use, annually, and following repair.
1293
1294 (b) To satisfy the requirements of G.4-661(a), the licensee shall:

1295
1296 (1) Calibrate all required scale readings up to 1000 millirems (10 mSv) per hour with
1297 a radiation source;
1298
1299 (2) For each scale that shall be calibrated, calibrate two readings separated by at least
1300 50 percent of scale rating; and
1301
1302 (3) Conspicuously note on the instrument the apparent dose rate from a dedicated
1303 check source as determined at the time of calibration, and the date of calibration.
1304
1305 (c) To satisfy the requirements of G.-4-66 1, (b), the licensee shall consider a point as calibrated
1306 if the indicated exposure rate differs from the calculated exposure rate by not more than 20
1307 percent, and shall conspicuously attach a correction chart or graph to the instrument.
t308
1309 (d) A licensee shall check each survey instrument for proper operation with a dedicated
1310 check source before each use. The licensee is not required to keep records of these checks.
1311

1312 (e) The licensee shall retain a record of each calibration required in G.-l-66I(a) for 23 years.
1313 The record shall include:
1314
1315 (1) A description of the calibration procedure; and
1316
1317 (2) A description of the source used and the certified dose rates from the source, and
1318
1319 G16
1320 Supp. 415
1321
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1322 the rates indicated by the instrument being calibrated, the correction factors deduced from
1323 the calibration data, the signature of the individual who performed the calibration, and the
1324 date of calibration.
1325

1326 (f) To meet the requirements of G.-4-661(a), G.-4-661(b), and G.4-661(c), the licensee may
1327 obtain the services of individuals licensed by the Agency, the U.S. Nuclear Regulatory
1328 Commission, an Agreement State, or a Licensing State to perform calibrations of survey
1329 instruments. Records of calibrations which contain information required by G.4-661 (e) shall be
1330 maintained by the licensee.
1331

1332 See. G.4-763 MeDstifementetermination of Ddosages of Uinsealed Rfadioactive Mmaterial for
1333 Mmedical Uuse. A lieensec shall
1334

1335 (a) A licensee shall M.easu determine and record the activity of each dosage of a -phete-

1336 ,,miting radiontuicde pr.i.r. tobefore medical use;
1337

1338 (b) M; astffe, by dir-ct m.as.orI•f .-... by .....bina•n .. f 1feasurf em-nts .n.a.lain.the
1339 aetivity of caeh dosage of an alpha or bea emkiuig radionuelide pfior to mnedical use, emeeptfo
1340 unit desag. s obtained -om a manufa.turer. or- preparer hicensed by the Ageny pursu.ant to C..2.(j .
1341 or licensed by the TNRC or- any, other- Agreem6Pt State pur-suant to pro-sin eivalent to C.23d); I
1342 ard
1343 (b) For a unit dosage, this determination must be made by:

1344 (1.) Direct measurement of radioactivity; or

1345 (2) A decay correction, based on the activity or activity concentration determined by:

1346 (i) A manufacturer or preparer licensed under Sec. C.28, or equivalent NRC
1347 or Agreement State requirements: or

1348 (ii) An NRC or Agreement State licensee for use in research in accordance
1349 with a Radioactive Drug Research Committee-approved protocol or an
1350 Investigational New Drug (IND) protocol accepted by FDA.

1351 (c) For other than unit dosages, this determination must be made by:

1352 (1) Direct measurement of radioactivity,

1353 (2) Combination of measurement of radioactivity and mathematical calculations; or

1354 (3) Combination of volumetric measurements and mathematical calculations, based
1355 on the measurement made by a manufacturer or preparer licensed under Sec. C.28, or
1356 equivalent NRC or Agreement State requirements.
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(d) Unless otherwise directed by the authorized user, a licensee may not use a dosage if the
dosage does not fall within the prescribed dosage range or if the dosage differs from the
prescribed dosage bv more than 20 Dercent.

37 1
37

1357

1358
1359

1360

1361
1362
1363
1364

1365
1366
1367
1368

1.369
1370
1 371
13,72
1373
13174
1 375
1376
1377
1378
1379
1380
1381
1382
1383

(ee) A licensee shall rRetain a record of the
determination required by G.2063ff-41hee-yea1

me~uemn'~rP; ie by: ",s' 'setienfn dnge

To satisf.. . this r.equirement,

(1) G eneric name, trade name, or- abbreviatin of the rdiophamaeutieaI,. its lot
number-, and expiration dates, and the radionuelide;

(2) Patient's r hum.an .researh subjet's name, a.lnd idetifiatien. numb-er if n -as
been assigned-,

(3) Prcsefibed dosage and activit-y of the desage at the timfe. of arm ent r- a
notation that the totalaetivity is less thani 1.1 rniegabcequterels (30 niier-ocufis);

(4) Date and time. of the measuirement; d

(5) Initials of the indilId-Hal lWho madeffic r-ecod

Sec. G-4-865 Authorization for Calibration, Transmission, and Reference Sources. Any person
authorized by G.311 for medical use of radioactive material ma'y receive, possess, and use any o
the following radioactive material for check, calibration, transmission, and reference use:

G17
Supp. 415
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1383
1384 (a) Sealed sources, not exceeding 1.11 GBq (30 mCi) each, manufactured and distributed by
1385 aLpersons speeifieally licensed putrsu•ant to Pari C of these r.-gulations•under Sec. C.28, or
1386 equivalent NRCprfvisions of the U. S. Nulear Regulator. y Commissin, or Agreement State
1387 requirements. or Licensing State and that do not exceed 15 m.i.liec..es (555 m..B.) each;
1388

1389 (b) Sealed sources, not exceeding 1.11 GBq (30 mCi) each, redistributed by a licensee
1390 authorized to redistribute the sealed sources manufactured and distributed by a person licensed
1391 under Sec. C.28 or equivalent NRC or Agreement State regulations, providing the redistributed
1392 sealed sources are in the original packaging and shielding and are accompanied by the
1393 manufacturer's approved instructions.
1394

1395 ( Any radioactive material listed in G.29 or G.31 with a half-life efnlot longer than 400120
1396 days "or-less-in individual amounts not to exceed 15 millicu,.ies (555 M:Bg)0.56 GBq (15 mCi).,.
1397

1398 (ed) Any radioactive material listed in G.29 er G.31 with a half life gr-eateflonger than 4-00120
1399 days in individual amounts not to exceed 200 mie,,rourics (7.4 ,,Bt) eah; an the smaller of 7.4
1400 MBq (200 LtCi) or 1000 times the quantities in Sec. D Appendix C.
1401

1402 (de) Technetium-99m in indi-vidu:a"l amounts as needed.not to exceed 50 mf.illi.ur.ies (1 .5•
1403 GT~qy
1404

1405 Sec. G.4-967 Requirements for Possession of Sealed Sources and Brachytherapy Sources.
1406
1407 (a) A licensee in possession of any sealed source or brachytherapy source shall follow the
1408 radiation safety and handling instructions supplied by the manufacturer. or equi--alent instrtions-
1409 appr.ved -by the Ageney and shall maintain the insy-uio÷ ns for- the dufation 4f s...rce Use in a legib
1410 form .o.e.nient. u.ers.
1411
1412 (b) A licensee in possession of a sealed source shall: asf, that:
1413
1414 (1) The o i tetd

1415 (1) Test the source for leakage before its first use unless the licensee has a certificate
1416 from the supplier indicating that the source was tested within 6 months before transfer to
1417 the licensee; and
1418
1419 (2) The sourcee is tested for leak~age at initefvals not to exceeed 6 moinths ~r- at initervl
1420 approved by the Agency. anoffier Agreement State, a Licensing State or the U.S. Nuela
1421 Regulatory Cemmissioin.
1422 (2) Test the source for leakage at intervals not to exceed 6 months or at other
1423 intervals approved by the NRC or an Agreement State in the Sealed Source and Device
1424 Registry.
1425
1426 (C) To satisfy the leak test reu.irem. en .of 1..9(b), the licensee shall assure that:
1427
1428 (1) Leak tests are capable of detecting the presence o.f 0.005 .. iero.ur.ie (1.5 D.of
1429 radioactive material on the test sample, of in the ease of .adiu., the escape of .. adon. at the rate .
1430 0.,001 microurie (37 Bq) per 24 hours;



1431
1432
1433
1434
1435
1436
1437
1438
1439

4/10/07 39

(2) Test samples are taken frfnm the sou..e of from, the surfae•. of the de•"i•e in whi" h th
s....e is moutnted' or st.r.ed en whih r.adi.active c.ntaminatiOn might be e.e.ted to
aecurnulate; and4

.1 flL'flI
P I Q¶ pr.~lI- flri i. +H4( nrn A IntA* ;(- Ir(# -il i;p in = n a iT A n'-C

k-I ~ 11

(c) To satisfy the leak test requirements of this section, thelicensee shall measure the sample
so that the leak test can detect the presence of 185 Bq (0.005 4Ci) of radioactive material in the

1440 sample.
1441
1442 1drA heen...

1443
1444
1445 Supp. 715
1446

ee hall retain leak- test r-ecor-ds- -for -5 rer.Tereords ,1-1l

G18
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1448
1449

1450
1451
1452

1453
1454
1455

1456
1457
1458
1459
1460
1461

1462
1463

1464
1465
1466
1467
1468
1469
1470
1471

1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482

1483
1484

1485
1486
1487
1488
1489
1490

1491
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Contain the model number-, anad serial number, if assigned, of ea.h s.urce tested, the identity of
sure radinulide and its estimated activity, the mneasur-ed activity of e-achf test sasmple expressedi

micmcouiies (bequerels), a description of the method used to ffeastfre each test sample, thve date of
the test, and the signature of the Radiation Safety Officer.

(d) A licensee shall retain leak test records in accordance with G.2067(a).

(e) if the leak test r.eveals the presence of 0.005 .eroeie (185 Bq) or more of removable

contamination, the licensee shall:.

(1) hnmiediately w.ithdraw~ the sealed source from use and store it in accordance with the
reettiremenu of tncse feqýtatiefis; and

I.*(2) File a report with the Ag,,e~ncy within 5 days of receiving, the leak test resil
describing, the equipment involved, the test resutis, and the action takený.

(e) If the leak test reveals the presence of 185 Bq (0.005 ktCi) or more of removable
contamination, the licensee shall:

(1) Immediately withdraw the sealed source from use and store, dispose, or cause it to
be repaired in accordance with the requirements in Sec D.401: and

(2) File a report within 5 days of the leak test in accordance with See. D. 1206.

(f) A licensee need not perform a leak test on the following sources:

(1) Sources containing only radioactive material with a half-life of less than 30 days;

(2). Sources containing only radioactive material as a gas;

(3) Sources containinig 100 mlie ree ri es (3.7 M4Bq) or- less of beta or photon. emfitintg
mate(ial or 10 escntains (370 rd) or- less of alpha eatting material; and-
(3) Sources containing 3.7 MBq (100 qtCi) or less of beta or gamma-emitting material
or 0.37 MBq (10 UCi) or less of alpha-emitting material;

(4) Seeds of iridium-192 encased in nylon ribbon; and

(5) Sources stored and not being used. The lien shall, haw ever, test each su.h
source for- leakage befor-e any use or- transfer uinless it hac been testd forklakage w'ithin
meons befor• e the date of" 'use or transfer. However, the licensee shall test each such source
for leakage before any use or transfer unless it has been leak tested within 6 months
before the date of use or transfer.

(-)A licensee in. posessio of a sealed source or- bfaeh4her-apy sourcee shall coniduct a physia
.nvdItI' o] al suceh sourcees at intcf'als noet to exceed 3 monatihs. The licenisee shall retaini eaceh

i±leiitef1 ' record for 5 years. The iniveiitoy records shall conitain the mondel niuni:ber of each sour~e,
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1494
1495
1496

1497

1498

1499
1500
1501
1502
1503
1504

1505
1506
1507
1508
1509
15:10
154 1
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and serial nuimber- if one has been assigned, the identity of each sourcee r-adionuelide and t
estimfated activity, the location of each source, date of the inventeory, and the signature of the
Radiation SaetOfier-.
(g) A licensee in possession of sealed sources or brachytherapy sources, except for gamma
stereotactic radiosurgery sources, shall conduct a semi-annual physical inventory of all such
sources in its possession. The licensee shall retain each inventory record in accordance with
G.2067(b).

(h) A licensee inpsesn of a sealed sourcee or- brachy~er-apy source shall surm'ey with a
radiation suR~ey instrument at inter-als not to exeecd 3 months all. areas where such sources are
stored. This does not apply to telether-apy sources in teleffier-apy untits or scaled souirces in
4aese•

kV) A licensee shall retain a reeor-d of each sur-vey r-equired ip G.19(h) for. 2 year-s. The r-ecord
shall incelude' the daeof the survey, a sketch of each area that is sutrveyed, the mieasur-ed dose rate -at
several points in each area expressd in millir-ers (m~icrosiever-ts) pef

G19
Supp. 415
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1511
1512
1513
1514

1515
1516
.1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528

hourf, the model ntumber and ser-ial number- of the sur-vey instrument used to make the survey, and-
the signatur-e of the Radiation Safety Offi erf.
[NOE: Ol,.0 .1 .2 andG.23S irew~itn _a en,9as
See G.2 I yA n ShQields.

(a) A Icensee shaii keep syýflges thlat contain raaioattivc mnatenal to be adininistered, ini a-
radiation shield.

()A licensee shall require each individual whe prepares or- administer-s r-adiopharmaceut1ic-als
to 'ise a syr-nge radiation shield uniless the use of the shield is contraindieated for- that patient oa
huimaa research subject.

See. G.-21 Sixinge Labels. Unless utilized ifiredal, a liensee shall conspicuoutsly label ac
s~ng, or s~ne rdiationi shield that eontmn a ge with a r-adioplia~maceutieal, wýithth,

:aipamaeettficaI name or its abbr-eviation, the type of diagnostie study or- therapy proceedure to,,
be pcr-fofmed, or- the patient's or- human researceh 8ubjeet's name.

Sec. G.69 Labeling of Vials and Sybnges.

.Each syringe and vial that contains unsealed radioactive material must be labeled to identify the1529
1530 radioactive drug. Each syiringe shield and vial shield must also be labeled unless the label on the
1531, syringe or vial is visible when shie~1ded.

1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547

1548

1549

1550
1551
1552
1553
1554

S-ec. G.122 :Vial Shields. A liceensee shall reuie eahidvda*rprn rhnln ilta
contlains a radiophaimflacetclt eep the vial i.n, a vial radiation shield.

See. G.23-Vial Shield Labels. A liensee shall eenspizuoeusly labhel e§4ach vilraito shield that
contains a vial of a r-adiopharmaccutifial with the radiophannaceutieal name or- its abbreviation.

Sec. G.2~470. -Surveys -for Contamination and Ambient Radiation Dose Rate. .1
(a) A licensee. shall survey with ax~adiation. detection survey instrument at the end of each day
of use all areas where radiopharmaceuticals are fee*iinely-prepared for use or administered.

(b) A licensee shall survey with a radiation detection survey instrument at least onice each week
all areas where radiophiarmazceutical~s of radioactive wastes are stored.

(c) A licensee shall conduct the surveys required by'G.24.70(a) and G.70(b) so as to be able to
measure dose rates as low -as 0. 1 millirem (1 jiSv) per hour.

(d) A licensee shall establish dose rate action levels for the surveys required by G.2470(a) and
G7(b) and, shall require that the individual performing the sreim datlnofyheRition

G20
Supp. 415
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1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
15:70
1571

1573
15,74
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
'1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603

Safety Officer if a dose rate exceeds an action level.

(e) A licensee shall survey for removable contamination once each week all areas where
radiopharmaceuticals are reut+iney-prepared for use or administered and each week where radioactive
materials are stored.

(f) A licensee shall conduct the surveys required by G.247:_0(e) so as to be able to detect
contamination on each wipe sample of 200 disintegrations per minute (33.3 Bq).

(g) A licensee shall establish removable contamination action levels for the surveys required'by
G.-I-470(e) and shall require that the individual performing the survey immediately notify the Radiation
Safety Officer if contamination exceeds action levels.

(h) A licensee shall retain a record of each survey required by G.2470(a), (b), and (e) for -23 years.
The record must include the date of the survey, a sketch of each area surveyed, action levels established
for each area, the measured dose rate at several points in each area expressed in millirems (microsieverts)
per hour or the removable contaminationin each area expressed in disintegrations per minute (becquerels)
per 100 square centimeters, the serial number and the model number of the instrument used to make the
survey or analyze the samples, and the initials of the individual who performed the survey.

Sec. G.2-575 Release of Individuals Containing Radiophannaceuticals Unsealed Radioactive Material or
Pernnanent-Implants Containing Radioactive Material.

(a) The licensee mnay auther-ize release fromf its eontrol of any individual who has been adfninistefed
r-adiopharmaceuticials or- permanent innplants eontaining radiioacAtive mafltefial if the total cff-ectiVe d
equivalent to any other- individu.al from. expesur• e to the released in.dividu.al is net likely to excee 5
mlllisievef, s (0.5 • remf).-7,t.'

(a) A licensee may authorize the release fromits control of any individual who has been
administered unsealed radioactive material or implants containing radioactive material if the total
effective dose equivalent to any other individual from exposure to the released individual is not
likely to exceed 5 mSv (0.5 rem). 1

(b) The liensee shall provide the released individual o:the indi -idspren , on actian,
recommended to maintain doses to other individuals as low as is reasonably aehievabbc if the total
efofe do equivalnt tp any other indididual is likely tt exceed 1 milisievero (0.11 reem. if the dose to

yreast feeding infan t or c hild eould eeed 1 millisieve.(Q.r ref) assuming there were no nuiption
of breast feeding, the instructions shall also include:
(b) A licensee shall provide the released individual, orthe individual's parent ordguardian
with. instructions, i ncluding~ written instruttions, on actions recommended. to. maintain doses to
2other individuals as low as is reasonably achievable if the total effective dose equivalent to any
other individual is likely to exceed I mSv (0. 1 rem). If the total. effective dose equivalent to a
nursing infant or child could exceed I mSv (0.1 rem) assuming there were no~intern-ption of
breast-feeding. the instructions must also include:

(1) Guidance on the interruption or discontinuation of breast-feeding; and

NaRC2 Regulator' Guide 8.39, "Release of Patients Administered Rad tive Materials,"

describes mnethods or- cacltigdses to other individuals and contains tables of activities not likely"t
eause dee &ieeeding 5 tiillisi-verts (0.5 remf).
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1607 (2) Information on the potential consequences, if any, of failure to follow the guidance.

1608 (c) AT-eh licensee shall maintain a record of the basis for authorizing the release of an individual in
1609 accordance with G.2075(a)., for 3 years after the date of rela, if the total eff•e•tive dose equivalen. is
1610 eadeulated-by:

1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659

(1) Using the retained arativity rather- thn the detikdy administefed-,

. /.,• % T"T •
' it uSine ant occupancyl faeter- less than 0.25 at ene mneter-;

(3) Using the bieoegi'al or effective half life; r

(4) Considefinig the shielding by ti6 e

(d) The licensee shall mfaintain et record, for 3 year-s after- the dAte of release, that inst-;,tions wAere
provided to a breast feeding woman if the radiation dose to the infant4 or childfomcniudbes
feedinig couild r-esuilt in a total effective dose equtivalent execeding 5 millisieverts (0.5 r-em).

(d) The licensee shall maintain a record of instructions provided to a breast-feeding female in
accordance with G.2075(b).

NUREG-1556, Vol. 9, "Consolidated Guidance About Matcrials Licenses: Program-Specific Guidance About Medical
Licenses," describes methods for calculating doses to other individuals and contains tables of activities not likely to cause doses
exceeding 5 mSv (0.5 rem).

Sec. G.2680 M 'bile Nu"lear Medi•c•ie Sei•e Tehniceal RequirementsProvision of Mobile Medical
Service.

A lieensee provding ....eile nuel... m..edi.ine service shall:

(a) Tfanspei4 to each address of uise only syfnges or vials containinig prepared r-adiophaffleeutfieals-
or- radiopharmaecutieals that are intended for reconistitutioin o~f r-adiephafmaceuticial 16ts;

(b) Bring intc each location of use all radioactive mfater-ial to be used and, before leaving, remove all
uinused radioactive material and associated radioactive waste;

(e) Secure or- keep under- constant sutzveillancee and immediate eentfol all radioactive mqater-ial when
in transit Or at a location orfuse;

(d) Cheek surv,,ey instfumfents and dose calibr-atosas euie in G.15(b)(l), G.15(d), G.l 5(e) and
G. 16(d), and cheek all other- tr-an:;peted equipment for: proper fuinction before mfedical use at eacehl
lacation of use;,

(e) .a..y two calibrated survey m.eter.s in each vehi.le that is being used to transport radioactive
material, and, before leaving a client location of use, survey all areas of radiophafffaeeutieal Lise wvith a
radiation detecio s.;6- ifistftiffent to ensurfe that all fadiopharmfaceuticals and all associated-

diacti aste have been re ved; and

(f. Retain a . e.r.d of each survey required by G.26(e) for 2 years. The r.e.r.d must include the date
of the su.vey, a plan .of each area thatwas suveyed, the measured dose rate at several points in eah area
of use-epesdi millirems (miieroesieveits) per hour, the moldel and serial number of theinsmmn
used to mfake the survey, and the initials of the inidividual who performied the surfvey.

(a)_ A licensee providing mobile medical service shall--
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1660 (1) Obtain a letter signed by the management of each client for which services are
1661 rendered that permiits the use of radioactive material at the client's address and clearly
1662 delineates the authority and responsibility of the licensee and the client,
1663

1664 (2) Check instruments used to measure the activity of unsealed radioactive material
1665 for proper function before medical use at each client's address or on each day of use,
1666 whichever ismore frequent. At a minimum, the check for proper function requiredby this
1667 paragraph must include a constancy check-
1668

1669 (3) Check survey instruments for proper operation with a dedicated check source
1670 before use at each client's address, and
1671

1672 (41 Before leaving a client's address, survey all areas of use to ensure compliance,
1673 with the requirements in COMAR 26.12.01.01 Part D.
1674

1675 (2 " A mobile medical service may not have radioactive material delivered from the
1676 manufacturer or the distributor to the client unless the client has a license allowing possession of
1677 the radioactive material. Radioactive material delivered to the client must be received and
1678 handled in confrn-nance with the client's license. 7 1

1679

1680 (c) A licensee providing mobile medical services shall retain the letter required in
1681 G.80(a)(1) and the record of each survey required in paragraph G.80(a)(4) in accordance with
1682 G.2080(a) and (b), respectively.
16831684 [NOTE:I •G.2.7 d~let~d~i
168541685 See. G.27 Steag .... .Ve'rli, .... gases-...

1686
1687 (a) A ,ieense shall ,.er .v.latile r.adi .pharu•f. .. iti.al. and .adiaati+.. .gases in th, s;hi ppe..s
1688 radiation shield and .entain....
1689
1690 (b) A lieenee . h.. ll store and use a mu.tid cea . .ntainer in a pr.operly fnetiing f,• . heed.
1691 [NOTE: G:28`deleied:]
1692 Set.G .28 Reser-v.d.
1693
1694 ... G22
1695 Supp. 7-15
1696
1697
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1697
1698
1699
1700
1701
1702

1703

1704
1705

1706
1707
1708
1709
1710
1711
1712
1763
1714

1715
1716

1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728.
1729

1730
1731
1732
1733
1734
1735
1736
1737
1738
1739

1740

1741
1742

Sioccifie Rcquircrncnts for the Use of Radiophar-ma ec.tcaIls tor
Uptakl, Dilution, or Excretion Studics

Unsealed Radioactive Material-Written Directive Not Required

Sec. G.•9100 Use of Radioha;•,.veufic•os Unsealed Radioactive Material for Uptake, Dilution, o
and Excretion Studies for which a Written Directive is Not Required.

Except for quantities that require a written directive under G.40(b), a licensee may use any
unsealed radioactive material prepared for medical use for uptake, dilution, or excretion studies
that is- A leense may .sc for uptake, dilution, r...cretion studies a..y unsealed radi.active
material prprdfor medical uisc that is either:

(a) Obtained from a manufacturer or preparer licensed by the Agency pursuant to C.28(j), or
licensed by the NRC or any other Agreement State pursuant to provisions equivalent to C.28(j); or

(b) Prepared by an authorized nuclear pharmacist;; a physician who is an authorized user and
who meets the requirements specified in G-6-SG.290, or G.390 and G.290(c)(1)(ii)(gý, ior an
individual under the supervision of either as specified in G.-1-027,- o__Qr

(c) Obtained from and prepared by an NRC or Agreement State licensee for use in research
in accordance with a Radioactive Drug Research Committee-approved protocol: or an
Investigational New Drug (IND) protocol accepted by FDA; or

(d) Prepared by the licensee for use in research in accordance with a Radioactive Drug
Research Committee-annroved anrlication or an Investigational New Drug (INDI nrotocol
accepted by FDA.

[NOTE~i. 0.30 deletedi]'l

See. G.30 Possession of Survey i .nfr..m.en.. .A li.ensee autiho ..ized to use radieoativ.e , .aterial f
uptake, diluion, and excretion studies shall pEssess a p Stoble radiatei. detetion sun'n
capable of Eletecting dose rates ever the r-ange 0. 1 millir-er (1.0 tiSv) per hatur to 1 600-ilie
(1.000 ý&,v) per hourf. T'he ins~finiment shall be operable and calibrated in accordance with G.l 7.

Specifice Requirements for the Use of Radiopharmaccuticals, Generator-,,
and Reagent Kits for- imaging and Localization Studies

rNOTE: G. 1.90rephes old G.65.1
Sec. G. 190 Training for Uptake, Dilution, and Excretion Studies.

Except as provided in G.57, the licensee shall require an authorized user of unsealed radioactive
material for the uses authorized under G. 100 to be a physician who:
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1743 (a) Is certified by a medical specialty board whose certification process has been recognized
1744 by the NRC or an Agreement State and who meets the requirements in G.190(c)(24. (The names
1745 of board certifications which have been recognized by the NRC or an Agreement State will be
1746 posted on the NRC's Web page.) To have its certification process recognized, a specialty board
1747 shall require all candidates for certification to:

1748 (1) Complete 60 hours of training and experience in basic radionuclide handling
1749 techniques and radiation safety applicable to the medical use of unsealed radioactive
1750 material for uptake, dilution, and excretion studies that includes the topics listed in
1751 G.190(c)(1)(i) and G. 190(c)(1)(ii); and

1752 (2) Pass an examination, administered by diplomates of the specialty board, that
1753 assesses knowledge and competence in radiation safety. radionuclide handling, and
1754 quality control; or

1755 (b) Is an authorized user under G.290, G.390, or equivalent NRC requirements; or

1756 (c) Has completed the following:
1757

1758 (1) 60 hours of training and experience, including a minimum of 8 hours of classroom
1759 and laboratory training, in basic radionuclide handling techniques applicable to
1760 the medical use of unsealed radioactive material for uptake, dilution, and
1761 excretion studies. The training and experience must include:
1762
1763 (i) Classroom and laboratory training in the following areas:
1764

1765 (a) Radiation physics and instrumentation;
1766

1767 (b) Radiation protection;
1768

1769 (c) Mathematics pertaining to the use and measurement of
1770 radioactivity:
1771

1772 '" d)' Chemistrv'of radioactive material for medical use: and
1773
1774 (e) Radiation biology; and
1775

1776 (ii) :--Work- experience, under the supervisIion of an authorized user who meets
1777 the requirements in G.190, G.290, G.390, or equivalent NRC or Agreement State
1778 requirements, involving:
1779 •

1780 t(a) Orderihng, receiving, and unpackin.g radioactive materials safely
1781 and performing the related radiation surveys;
1782

1783 (b) Performing quality control procedures on instruments used to
1784 determine the activity of dosages and perfonning checks for proper
1785 operation of survey meters;
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1786
1787 (c) Calculating, measuring, and safely preparing patient or human
1788 research subject dosages:
1789

1790 (d) Using administrative controls to prevent a misadministration
1791 involving the use of unsealed radioactive material,
1792
1793 (e) Using procedures to contain spilled radioactive material safely and
1794 using proper decontamination procedures; and
1795

1796 (f) Administering dosages of radioactive drugs to patients or human
1797 research subjects; and
17,98
11,99 (2) Has obtained written attestation, signed by a preceptor authorized user who meets
1800 the requirements in G.190, G.290, G.390, or equivalent NRC or Agreement State
1801 requirements, that the individual has satisfactorily completed the requirements in
1802 G. 1 90(a)(1) or G. 190(c)(1) and has achieved a level of competency sufficient to function
1803 independently as an authorized user for the medical uses authorized tuider G. 100.
1804
1805 Sec. G.347200 Use of Unsealed Radioactive Material for Imaging and Localization Studies for
1806 Which a Written Directive is Not Required.
1807 -

1808 Except for quantities that require a written directive under G.40(b), Aa licensee may use qy
1809 unsealed radioactive material prepared for medical use for imaging and localization studies tiny
1810 unsealed radi.acti"ve m.Aer-ial pr.epared fct medical use. that is-eithe.:

.1811

1812 (a) Obtained from a manufacturer or preparer licensed pu..sua. te -under Sec. C.28(j) or
1813 equivalent Agreement State or NRC requirements; or
1814
1815 (b) Prepared by:
1816

1817 (1) Afan authorized nuclear pharmacis-t;
1818
1819 (2) Aa physician who is an authorized user and who meets the requirements specified in
1820 G.66290, or G.390 and G.290(c)(1)(ii)(g); or
1821
1822 L3) of-Aan individual under the ssupervision', as specifiedin G.27f either .... p..ifie
1823 i of the authorized nuclear pharmacist in G.200(b)(1) or the physician who is an
1824 authorized user in G.200(b)(2) .
1825
1826 (c) Obtained from and prepared by an Agreement State licensee or" NRC for use in research
1827 in accordance with a Radioactive Drug Research. Committee-approved protocol or an
1828 Investigational New Drug (IND) protocol accepted by FDA; or
1829
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1830 (d) Prepared by the licensee for use in research in accordance with a Radioactive Drug
1831 Research Committee-approved application or an Investigational New Drug (IND) protocol
1832 accepted by FDA.
1833

1834 G23
1835 Supp. 415
1836

.18
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1836 [NOTE: ýGi.204s rewrite of od G.32]
1837 Sec. G.204 Permissible Molybdenum-99 Concentration.
1838
1839 (a) A licensee may not administer to humans a radiopharmaceutical that contains more than
1840 0.15 kilobecquerel of molybdenum-99 per megabecquerel of technetium-99m (0.15 microcurie
1841 of molybdenum-99 per millicurie of technetium-99m).
1842
1843 (b) A licensee that uses molybdenum-99/technetium-99m generators for preparing a
1844 technetium-99m radiopharmaceutical shall measure the molybdenum-99 concentration of the
1845 first eluate after receipt of a generator to demonstrate compliance with G.204(a).
1846
1847 (C) If a licensee is required to measure the molybdenum-99 concentration, the licensee shall
1848 retain a record of each measurement in accordance with G.2204.
1849 IN Ot'.'. 'G."3 3:anMG.34• &Iet•!

1850 [NOTTNewv G.290 is a revision of old
1851 Sec. G.290 Training for Imaging and Localization Studies.
1852
1853 Except as provided in G.57, the licensee shall require an authorized user of unsealed radioactive
1854 material for the uses authorized under G.200 to be a physician who:
1855
1856 (a) Is certified by a medical specialty board whose certification process has been recognized
1857 by an Ageement State or the NRC and who meets the requirements in G.290(c)(2). (The names
1858 of board certifications which have been recognized by the NRC or an Agreement State will be
1859 posted on the NRC's Web page.) To have its certification process recog-nized, a specialty board
1860 shall require all candidates for certification to:
1861
1862 (1) Complete 700 hours of training and experience in basic radionuclide handling
1863 techniques and radiation safety applicable to the medical use of unsealed radioactive
1864 material for imaging and localization studies that includes the topics listed in
1865 G.290(c)(1)(i) and G.290(c)(1.)(ii); and
1866

1867 (2) Pass an examination, administered by diplomates of the specialty board, which
1868 assesses knowledge and competence in radiation safety, radionuclide handling, and
1869 quality control, or
1870
1871 (b) Is an authorized user under G.390 and meets the requirements in G.290(c)(1)(ii)(g), or
1872 equiivalent Areement State or NRC requirements- or
1873

1874 (c) Has completed the following:
1875
1876 (1) 700 hours of training and experience, including a minimum of 80 hours of
1877 classroom and laboratory training, in basic radionuclide handling techniques applicable to
1878 the medical use of unsealed radioactive material for imaging and localization studies. The
1879 training and experience must include, at a minimum:
1880
1881 (i) Classroom and laboratory training in the following areas:
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1882

1883 (a) Radiation. physics and instrumentation;
1884

1885 (b) Radiation protection;
1886
1887 (c) Mathematics pertaining to the use and measurement of
1888 radioactivity;
1889

1890 (d) Chemistry of radioactive material for medical use;
1891

1892 (e) Radiation biology; and
1893

1894 (ii) Work experience, under the supervision of an authorized user, who meets
1895 the requirements in G.290, or G.290(c)(1)(ii)(g) and G.390, or equivalent
1896 Agreement State or NRC requirements, involving:
1897

1898 (a) Ordering, receiving, and unpacking radioactive materials safely
1899 and performing the related radiation surveys-
1900

1901 (b) Performing quality control procedures on instruments used to
1902 determine the activity of dosages and performing checks for proper
1903 operation of survey meters;
1904
1905 (c) Caiculating, measuring, and safely preparing patient or human
1906 research subject dosages,
1907
1908 (d) Using administrative controls to prevent a misachninistration
1909 involving the use of umsealed radioactive material;
1910
1911 (e) Using procedures to safely contain spilled radioactive material and
1912 using proper decontamination procedures';_
1913
1914 (f) Administering dosages of radioactive drugs to patients or human
1915 research subijectsi and
1916

1917 (g) Eluting gn iratorsystems appropriate for preparation of
1918 radioactive dgs sfor imiging and focalization studies, measuring and
1919 testing the eluate for radionuclidic purity, and processing the eluate with
1920 reagent kits to prepare laibeled radioactive drugs; and
1921
1922 (2) Has obtained written attestation, signed by a preceptor authorized user who meets
1923 the requirements in G.290 or G.390. and G.290(c)(1)(ii)(g), or equivalent Agreement
1924 State or NRC requirements, that the individual has satisfactorily completed the
1925 requirements in G.290(a)(1) or G.290(c)(1) and has achieved a level of competency
1926 sufficient to function independently as an authorized user for the medical uses authorized
1927 under G. 100 and G.200.
1928
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1929
1930

1931
1932
1933
1934

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952

1953
1954

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

1965

1966
1967
1968

1969
1970
1971
1972

_ - - 1 _ -' I.1l_ .1_

6ee. t dit-l-Ore T-vialyadeEw.- tN k::;eaeeffff-dtfu't- L d

(a) A licensee shall not administer- a r-adiopharmaceetitial containing more than 0.15 micrcui
of moelybdenumn 99 Per- millievurie of teehnetium 99m (0.15 kilobecg'4er-el of fmelybdenumi 9 9 pc
megabecquerci of technetiumf 99rn).

(b) A" liens. preparing techinetiuim 99mn radiopham-maeeuticals from~ molybdenum
99/technetium1 9911, geneators shall measure the molybdenum 99 concentration in each eluate o1
extfaet.

(e) A licenfsee who must mneasurfe moelybdenum.: concentration shall retain a r-er-d of eac
measurement for- 2 yeafs. The record shall inude, for- each eluktin or- extractien of technetiumt
99m, the measutred activity of the teelchnetfill-m Expressed in mii,-li•• ines (mfLegabeequerels), th4e
mfeasur-ed activity of molybdenumi expressed int mficrocurics Okiiobeequerels), the ratio ofth
meas.es expressed as 3rf molybdenum per- milli.cLAie of technetium (kilobecqucrels of.
molybdenum per- megabeequter-el of techfietium), the date of the test, and the initials of the-
indivkidal wvhe per-formed the test.

(d) A licensee shall 'rpo immeiately to the Agencey each occuffenee of molybdenum 99
cnenter-ation exceeding the lhnits specified in G.32(a).

See. G.33 Co.trol of Aeroesls and-Gases

(a) A li.ensee who ad. ";inisters• radioactive aerosols or gases shall do so w-ith a system that will
keep airborne coneentitrationis wi~thin the limfits prescribed by D.701, D.702, D.703 and D.302 oaf
these- .egulatL

(b) The system shall either- be dirtl vetd. t6 the atmospher-e difoug ant air exhaust er
provide for collection and dccaý or disp6sal ofihe aerosol or- gas i a s.ielded con.tai.er.

(e) A ice-sc- shal Onydinister r-adie~pove gases iii rooms that arce at negtv p ess
compar-ed to sufreounding ros

(d) Before recivng us-g, , rstoring-- a Fadib~tive gaý,;the lýicchsee shall calcutlate the amount
of time needed after a release to reduce the conceaWtýiOn i6 the dtea 6f uise to the occupational l imit
listed in Appendi* B Table 1 o f Pai4 D ef t~hese r-eglations. The calculation shall be based onl th
highest activity of gas handled ini a single eeont i _rýnd tlý mfea sur-ed'Eavailable air exhaust rate.

(e) A lcenee hal pst he im eac~ltedinG.33 (d).at the akca of use and r~equir-e that, in
csofagas spill, individuals evacuate the rfmutleheote ~ aseasd

6G24
Supp. 415 I
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1972

1973

1974
1975

1976
1977
1978
1979

1980
1981
1982
1983

1984
1985
1986
1987

1988
1989
1990
1991
1992
1993
1994
1995

1996
1997
1998
1999
2000
2001

2002
2003
2004
2005

2006

2007
2008
2009

2010
2011

/(f) A licensee shall check the operation of collectin sytMs onthly and measuire h
vcntiatin ate i aeas of use at intenas noet to exceed 6months. Recrds of-these checks and

measurements shall be maintained for 2 year.s.

(g) A copy of the calculations required in G.3 3(d) shall be r-ecorded and retained for th
dur-ation of theliceense-.

aUnses aled R iotive A licensee authDrized to use Readiedativ material fo
imaging and localization studies shall possess a poftable radiation detection sr'e %ntien
eapable ofdtcigdose rates over the range of 0.1. millirein (I ttSv) per- hourf to 100 Millirems

(1000~Sx')per hur, d a peftable radiation measuremfent sueyintent capable of fneasurina
dose rates- ovrth ge 1 millirem (10 ttSv) per- hour to 1000 mfiflir-ems (10 mnSv) per- hourfTh
intstruments shall be operable and calibr-ated in, acor anc ith G. 16.

Spccific Requirements for- the Use of Radiophar-mnccuticals for- Therapy
Unsealed Radioactive Material--Written Directive Required

Sec. G.35300 Use of Unsealed Radioactive Material for Ther-apeutic Adm ;.inistration Which a
Written Directive is Required.

(j~

A licensee may usefor- fortherapeutic adiffistron• - any unsealed radioactive material prepared for
medical use and for which a written directive is required that is-either:

(a) Obtained from a manufacturer or preparer licensed prsuant-te-under Sec. C.28(j) or
equivalent NRC or Agreement State eor-NRC-requirements; or

(b) Prepared by-

(1) Aan authorized nuclear pharmacist7;

(2) Aa physician who is an authorized user and who meets the requirements specified in
G.6-7290 and G.390;; or

(3L Aan individual under the supervision, of either a p.....i.... as specified in
G.27, of the authorized nuclear pharmacist in G.300(b)(1) or the physician who is an
authorized user in G.300(b)(2): or

2012 (c) Obtained from and prepared by an Agreement State or NRC licensee for use in research
2013 in accordance with an Investigational New Drag ([ND) protocol accepted by FDA; or

2014 (d) Prepared by the licensee for use in research in accordance with an Investigational New
2015 Drug (IND) protocol accepted by FDA.
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2016
2017 Sec. G.36310 Safety Instruction.
2018
2019 In addition to the requirements of Sec. J. 12:
2020
2021 (a) A licensee shall provide oral and ,vrit-n radiation safety instruction. fer all .pe.se...1 eeaif•i.
2022 for- patients undergoing r-adiephamaceetifial dirapy. Refresher- tr-aining shall be provided a
2023 inte.vals not to exceed 1 year. initially and at least annually, to personnel caring for patients or
2024 human research subjects who cannot be released under G.75. To satisfy this requirement, the
2025 instruction must be commensurate with the duties of the personnel and include:
2026
.2.027 (b) To satisfy G.36(a), the ins~itniofn shall descr-ibe the lie cspoedures for;
2028
2029 (1) Patient or human research subject control;
2030
2031 G25
2032 Supp. 415
2033
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2033 (2) Visitor control, including;:
2034

2035 (i) Routine visitation to hospitalized individuals in accordance with See.
2036 D.301(a)( 1); and
2037

2038 (ii) Visitation authorized in accordance with Sec. D.301 (d);
2039
2040 (3) Contamination control;
2041 -

2042 (4) Waste control; and
2043

2044 (5) Notification of the Radiation Safety Officer, or his or her designee, and an-er*
2045 authorized user if the patient or the human research subject has a medical emergency or
2046 dies.in ease of the patient's death or medi.al emergency; aind
2047
2048 (6) P&A J traiing requir-emen.s. [:

2049
2050 (eb) A licensee shall keepretain a record of individuals receiving instruction ru.r.d by G.36(a),.
2051 a des.ription . f the instructi.n, the date of instructi.n, and the name .f the individu.. a.l h ..a ..
2052 insti'uet÷ in accordance with G.2310. Suh• record shall be maintained for. in.spe.in- by the
2053 Agency fir, 2 yea.s.
2054
2055 Sec. G.-37315 Safety Precautions.
2056

2057 (a) For each patient or human research subject who cannot be released under G.75, i-eeePzng
2058• .adiopharflacutfical therapy and hospit•iFzed for c..mplance with G.25, a licensee shall:
2059
2060 (1) Provide a private room with a priv,,ate sanitary facility;
2061 (1) Quarter the patient or the human research subject either in:
2062

2063 (i) A private room with a private sanitary facility, or
2064

2065 (ii) A room, with a private sanitary facility, with another individual who also
2066 has received therapy with unsealed radioactive material and who also cannot be
2067 released under G.75;
2068
2069
2070
2071
2072
2073

2074
2075
2076
2077

(2) Post the patient's or the human research subect's do ro with a "Caution: Radioactiv
Materaal" sign and note on the door or on the patient's ebaA where and how long visitos
m3)ay stay in the patient's or hhann research I subject room;
(2) Visibly post the patient's or the human research subject's room with a
"Radioactive Materials" sign

(3) Authorize visits by individuals under 18 years of age only on a ease by case basis
wvith the approval of the authorized uLis after consultation with the Radiationi Safety Officer;,
(3) Note on the door or in the patient's or humnan researchi subject's chart where and
how long visitors may stay in the patient's or the hiuman research. subject's room; and
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2078
2079
2080
2081
2082
2083

2084

2085
2086
2087
2088
2089
2090
2491

2092
2093
2694
2095
2096

('4) Promptly after adm-inistratin •,f the desage, measure the d.se rates in on.tigu...
restri.ted and unr.est.ited areas with a radiation measurement sure i rum to
demonstr-ate copine th the requirements of D.301 of these r-egulations and retain for 2
years a rweord oAf each sun'A.ey that includes the time and date of the sufvey-, a plan of t he are.
or- list c Opoints sufveyed, the measufed dose r-ate at sever-al points expr-essd in fnilliremfs pet
hour-, the instr-umnent used to make the sunvey, and the initials of the individual who made the

(54) Either monitor material and items removed from the patient's or the human research
subject's room to determine that any contamf-°ination cannot be distinguiished fromn the natural
baekgfeund r-adiation level with a r-adiation detection sur~e nst-men set on its imost.
sensi.iv. seal a..d w.ithno inte+ ... sl.eldng their radioactivity canot be distinguished
from the natural background radiation level with a radiation detection survey instrument
set on its most sensitive scale and with no interposed shielding, or handle these materials
and items

G26
Supp. 415
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2096
2097
2098
2099
2100
2101
2102

2103
2104

2105
2106
2107
2108
2109
2110
2111

2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125

2126
2127
2128
2129

2130
2131
2132
2133
2134

2135

2136

2137

2138

2139

as radioactive waste;

(6) Provide the pati~en4t. -qr- huým.an r-esearc ubetih radiation safety guidance dfat
will help to keep radiation dose to hou-ho in -A mbersn and the public as low as reasonably
acirievable before authorizing r-elease of the patient or- human r-esearceh subeet;:

(7) Survey the patient's or huan research subject's room and rivt fa.ili
for- rcrnovable eentainnation with a radiation detection sure Bntuent before assigam'
another- patient o~r human research subject to the room. Theroo must not be r-eassigaed
unti.l rem.vable cont. ination is less than 200 di .tgt. per- inute (3.33 Bq) per 100
squafe eentimeters; an~

(8) Measure the thyf.id burden of each individuial who helped prepare r• administer.
desage of iedine 131 within 3 days after administering- the dosage, and retain for the d'rio&
r-equired by DA 1107 of these r-eglatiens a recor-d of eaeh th.yroid bur-den measurict, dt
of measuremnent, the nam of the individual whose thyroeid burden was measured., and the
inmitals e01 mc ingividuat wne maae Me meatfea~ceffts.

(b) A licensee shall notify the Radiation Safety Officer, or his or her designee, er--thand the
authorized user immediately as soon as possible if the patient or human research subject dies-or-has
a medical emergency or dies.
[NOTE: ••G.38 deleted.l
See. G.-3-g--Pesession of Surn'ey Ins~tfaents. A licensee author-ized to use radioactive mater-ial fob
r-adiephafaceeuieal therapy shall possess a portable radiation detection suvy ins ent capable-

hour, and a potable r-adiation mieasurem~ent suvey instfent capable of measuring dose rates ove,
the r-ange 1 millirem (10 ýtSv) per hour to, 1000 milliremis (10 mSv) per- hour. The in~struments shall
be Eonerable and calibreAted in accordance with G. 16.
[NOTE: Old G.67 reW'ritten as3G.ý30;i
Sec. G.390 Training-for Use of Unsealed Radioactive Material forWhich a Written Directive is
Required.'--

Except as provided in G.57, the licensee shall require an authorized user of unsealed radioactive
material for the uses.authoihi.ed under G.300 to be a physician who:

(a) Is certified by a medical specialty board whose certification process has been recognized
by the NRC or an AgeementsState arid who meets the req uirementsin G.390(b)(1 )(ii)(g) and
G.390(b)(2). (Specialty b6ards wholse certification processes have been recognized by the NRC
or an Agreement State will be posted on the NRC's Web page:) To be recognized, a specialty
board shall reguire all candidates for certification to:
................. i ..... . .... . ...

(1) Successfully complete residency training in a radiation therapy or nuclear
medicine training program or a programn in a related medical specialty. These residency
training programs must include 700 hours of training and experience as described in
G.390(b)(1)(i) through G.390(b)(1)(ii)(e). Eligible training programs must be approved
by the Residency Review Committee of the Accreditation Council for Graduate Medical
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2140 Education, the Royal College of Physicians and Surgeons of Canada, or the Committee
2141 on Post-Graduate Training of the American Osteopathic Association; and

2142 (2) Pass an examination, administered by diplomates of the specialty board, which
2143 tests knowledge and competence in radiation safety, radionuclide handling, quality
2144 assurance, and clinical use of unsealed radioactive material for which a written directive
2145 is required, or

2146 (b) (1) Has completed 700 hours of training and experience, including a minimum of 200
2147 hours of classroom and laboratory training, in basic radionuclide handling techniques
2148 applicable to the medical use of unsealed radioactive material requiring a written
2149 directive. The training and experience must include:
21150 (i) Classroom and laboratory training in the following areas:

2151 (a) Radiation physics and instrumentation;

21!52 (b) Radiation protection;

2f,53 (c) Mathematics pertaining to the use and measurement of
2154 radioactivity:

2155 (d) Chemistry of radioactive material for medical use; and

2156 (e) Radiation biology; and

2157 (ii) Work experience, under the supervision of an authorized user who meets
2158 the requirements in G.390, or equivalent Ageement State or NRC requirements.
2159 A supervising authorized user, who meets the requirements in G.390(b), must also
2160 have experience in administering dosages in the same dosage category or
2161 categories (i.e., G.390(b)(1)(ii)(g)) as the individual requesting authorized user
2162 status. The work experience must involve:

2163 (a) Ordering, receiving,' and unpacking radioactive materials safely
2164 and performing the related radiation surveys:,

2165 (b) Performing quality controlprocedures on instruments used to
2166 determine the activity of dosages, and performing checks for proper
2167 operation of survey meters:

2168 (C) Calculating, measuring, and safely preparing patient or human
2169 research subiect dosages;

'2170 (d) Using administrative controls to prevent a misadministration
2171 involving the use of unsealed radioactive materiali:
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2172 (e) Using procedures to contain spilled radioactive material safely and

2173 using proper decontamination procedures;

2174 (f [Reserved]

2175 (g) Administering dosages of radioactive drugs to patients or human
2176 research subjects involving a minimum of three cases in each of the
2177 following categories for which the individual is requesting authorized user
2178 status:

2179 (1) Oral administration of less than or equal to 1.22
2180 gigabecquerels (33 millicuries) of sodium iodide 1-131. for which
2181 a written directive is required:

2182 (2) Oral administration of greater than 1.22 gigabecquerels (33
2183 millicuries) of sodium iodide 1-131 ;2

2184 (3) Parenteral administration of any beta emitter, or a photon-
2185 emitting radionuclide with a photon energy less than 150 keV, for
2186 which a written directive is required; and/or

2187 (4) Parenteral administration of any other radionuclide, for
2188 which a written directive is required; and

2189 (2) Has obtained written attestation that the individual has satisfactorily completed
2190 the requirements in G.390(a)(1) and G.390(b)(1)(ii)(g) or G.390(b)(1), and has achieved
2191 a level of competency sufficient to function independently as an authorized user for the
2192 medical uses authorized under G.300. The written attestation mnust be signed by a
2193 preceptor authorized user who meets the requirements in G.390 or eqiuivalent Agreement
2194 State or NRC requirements. The preceptor authorized user, who meets the requirements
2195 in G.390(b), musthave experience inI administering dosageg in the same dosage category
2196 or categories (Gie.,,G.3§0(b)(1)(ii)(g)) as the individual requesting authorized user Status.

2197

2198 2 Expericnce with at least 3 cases in G.390(b)(1)(ii)(kg)(2) also satisfies the requirement in Category
2199 G.390(b)(1)(ii)(g)(1) . j .. :

2200
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2201 See. G.392 Training for the Oral Administration of Sodium Iodide 1-131 Requiring a Written
2202 Directive in Quantities Less than or Equal to 1.22 Gigabecquerels (33 millicuries).
2203
2204 Except as provided in G.57, the licensee shall require an authorized user for the oral
2205 administration of sodium iodide 1-131 requiring a written directive in quantities less than or
2206 'equal to 1.22 Gigabecquerels (33 millicuries), to be a physician who:

2207 (a) Is certified by a medical specialty board whose certification process includes all of the
2208 requirements in G.392(c)(1) and G.392(c)(2) and whose certification process has been
2209 recognized by the NRC or an Agreement State and who meets the requirements in G.392(c)(3).
2210 (The names of board certifications which have been recognized by the NRC or an Agreement
2211 State will be posted on the NRC's Web page.); or

2 12 (b) Is an authorized user under G.390 for uses listed in G.390(b)(1)(ii)(g)(1) or (2), G.394, or
2213 : equivalent Agreement State or NRC requirements; or
2214
2215 (C) (1) Has successfully completed 80 hours of classroom and laboratory training,
2216 applicable to the medical use of sodium iodide 1-131 for procedures requiring a written
2q17 directive. The training must include:

2218 (i) Radiation physics and instrmnentation;

2219 (ii) Radiation protection;

2220 (iii) Mathematics pertaining to the use and measurement of radioactivity;

2221 (iv) Chemistry oý radioactive material for medical use; and

2222 (v) Radiation biology: and

2223 (2) Has work experience, under the supervision of an authorized user who meets the
2224 requirements in G.390, G.392, G.394, or equivalent Agreement State or NRC
2225 requirements. A supervising authorized user who meets the requirements in G.390(b)
2226 must also have experience in administering dosages as specified in G.390(b)(1 )(ii)(g)(1)
2227 or (2). The work experience must involve:

2228 (i) Ordering, receiving, and unpacking radioactiV :materials safely and
.2229 performing the related radiation surveys,
2230
ý2231 (ii) Performing quality control procedures on instruments used to determine
2232 the activity of dosages and perfonning checks for proper operation of survey
2233 meters;

2234 (iii) Calculating, measuring, and safely preparing patient or human research
2235 subiect dosages:
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2236 (iv) Using administrative controls to prevent a misadministration involving the
2237 use of radioactive material;

2238 (v) Using procedures to contain spilled radioactive material safely and using
2239 proper decontamination procedures: and

2240 (vi) Administering dosages to patients or human research subjects, that
2241 includes at least 3 cases involving the oral administration of less than or equal to
2242 1.22 gigabecquerels (33 millicuries) of sodium iodide 1-13 1; and

2243 (3) Has obtained written attestation that the individual has satisfactorily completed
2244 the requirements in G.392(c)(1) and G.392(c)(2), and has achieved a level of competency
2245 sufficient to function independently as an authorized user for medical uses authorized
2246 under G.300. The written attestation must be signed by a preceptor authorized user who
2247 meets the requirements in G.390, G.392, or G.394, or equivalent Agreement State or
2248 NRC requirements. A preceptor authorized user, who meets the requirement in G.390(b),
2249 must also have experience in administering dosages as specified in G.390(b)(l)(ii)(g)(1)
2250 or(.

2251 Sec. G.394 Training for the Oral Administration of Sodium Iodide 1-131 Requiring a Written
2252 Directive in Quantities Greater than 1.22 Gigabecquerels (33 millicuries).
2253

2254 Except as provided in G.57, the licensee shall require an authorized user for the oral
2255 administration of sodium iodide 1-13 t requiring a written directive in quantities greater than 1.22
2256 Gigabecquerels (33 millicuries), to be a physician who:

2257 (a) Is certified by a medical specialty board whose certification process includes all of the
2258 requirements in G.394(c)(1) and G.394(c)(2), and whose certification has been recognized by the
2259 NRC or an Agreement State, and who meets the requirements in paragaph G•394(c)(3). (The
2260 names of board certificationswhich have' been recognized by the NRC'or an Agreement State
2261 will be posted oh the NRC's Web Page:). or

2262 (b) Is an authorized'user under G.390 for-uses listed in G.390(b)(l )(ii)(g)(2) or equivalent
2263 Agreement State or NRC requiremenits:or "' -

2264 (C) (1) Has successfully completed 80 hours of classroom and laboratory training,
2265 applicable to the rm"edicafiiise of:sbdium iodide 1-1 31 for procedures requiring a written
2266 directive. The training must include:

2267 (i) Radi~ation physics and instrumentation,

2268 (ii) Radiation protection;

2269 (iii) Mathematics pertaining to the use and measurement of radioactivity;

2270 (iv) Chemistry of radioactive material for medical use: and
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2271 (v) Radiation biology; and

2272 (2) Has work experience, under the supervision of an authorized user who meets the
2273 requirements in G.390, G.394, or equivalent Agreement State or NRC requirements. A
2274 supervising authorized user, who meets the requirements in G.390(b), must also have
2275 experience in administering dosages as specified in G.390(b)(1)(ii)(g)(2). The work
2276 experience must involve:

2277 (i) Ordering, receiving, and unpacking radioactive materials safely and
2278 performing the related radiation surveys;

2279 (ii) Performing quality control procedures on instruments used to determine
22ý0 the activity of dosages and performing checks for proper operation of survey
2281 meters'

2282 (iii) Calculating, measuring, and safely preparing patient or human research
2283 subject dosages;

2284 (iv) Using administrative controls to prevent a misadministration involving the
22A5 use of radioactive material:

2286 (v) Using procedures to contain spilled radioactive material safely and using
2287 proper decontamination procedures; and

2288 (Ni) Administering dosages to patients or human research subjects, that
2289 includes at least 3 cases involving the oral administration of greater than 1.22
2290 gigabecquerels (33 millicuries) of sodium iodide 1-13 1: and

2291 (3) Has obtained written attestation that the individual has satisfactorily completed
2292 the requirements in G.394(c)(1) and G.394(c)(2), and has achieved a level of competency
2293 sufficient to function independently as an authorized user forniedical uses -authorized
2294 under G.300. The written attestation must be signed by a preceptor authorized user who
2295 meets the requirements in G.390 or G.394, or equivalent Agreement State or NRC
2296 requiremrnts. A preceptor authorized user, who meets the requirements in G.390(b),
2297 must also have experience in administering dsamges as Specified in G.390(b)(1)(ii)(g)(2).

2298 Sec. G.396 Training for the Parenteral Administration of'Unscaled Radioactive Material
2299 Requiring a Written Directive..
2300
2301 Except as provided in G.57, the licensee shall require an authorized user for the parenteral
)302 administration, requiring a written directive, to be a physician who:

2303 (a) Is an authorized user under G.390 for uses listed in G;390(b)(1 )(ii)(g)(3) or
.2304 G.390(b)(1)(ii)(g)(4), or equivalent Agreement State or NRC requirements; or
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2305 (b) ' Is an authorized user under G.490 or G.690, or equivalent Agreement State or NRC
2306 requirements and who meets the requirements in G.396(d); or

2307 (c) Is certified by a medical specialty board whose certification process has been recognized
2308 by the NRC or an Agreement State under G.490 or G.690, and who meets the requirements in
2309 G.396(d).

2310 (d) (1) Has successfully cohlpleted 80 hours of classroom and laboratory training,
2311 applicable to parenteral administrations, for which a written directive is required, of any
2312 beta emitter, or any photon-emitting radionuclide with a photon energy less than 150
2313 keV, and/or parenteral administration of any other radionuclide for which a written
2314 directive is required. The training must include:

2315 (i) Radiation physics and instrumentation;

2316 (ii) Radiation protection;

2317 (ii) Mathematics pertaining to the use and measurement of radioactivity,

2318 (iv) Chemistry of radioactive material for medical use; and

2319 (v) Radiation biology; and

2320 (2) Has work experience, under the supervision of an authorized user who meets the
2321 requirements in G.390 or G.396, or equivalent Agreement State or NRC requirements, in
2322 the parenteral administration, for which a written directive is required, of any beta
2323 emitter, or any photon-emitting radionuclide with a photon energy less than 150 keV,
2324 and/or parenteral administration of any other radionuciide for which a Written directive is
2325 required.' A 'supervising authorized User who meets the requirements in G.390 must have
2326 expenence in administefing' dosages as specified in G.390(b)(1)(ii)(g)(3) and/or
2327 G.390(b)(1)(ii)(g)(4). The work experience must involve:

2328 (i) Ordering, receiving, and unpacking radioactive materials safely, and
2329 performing the related radiations§urveys:,

2330 (ii) Pefforning qualitycohtr0l procedures on instrluments used to determine
2331 the activity of dosages, and perfoming checks for proper operation of survey
2332 meters,

2333 (iii) Calculating, measuring, and safely preparing patient or human research
2334 subject dosages:

2335 (iv) Using administrative controls to prevent a misadministration involving the
2336 use of unsealed radioactive material;
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2337
2338

2339

2340
2341
2342
2343
2344

2345
2346
2347
2348
2349
23!50
23!51

23'52
2353
2354
23.55
2356
2357
2358
2359
2360
:2361

2362
2363
2364
2365
2366
2367
2368
2369

2370

2371
2372
2373
2374
2375
2376

65 i

(v) Using procedures to contain spilled radioactive material safely, and using
proper decontamination procedures: and

(vi) Administering dosages to patients or human research subjects, that include
at least 3 cases involving the parenteral administration, for which a written
directive is required, of any beta emitter, or any photon-emitting radionuclide
with a photon energy less than 150 keV and/or at least 3 cases involving the
parenteral administration of any other radionuclide, for which a written directive
is required; and

(3) Has obtained written attestation that the individual has satisfactorily'completed
the requirements in G.396(b) or (c), and has achieved a level of competency sufficient to
function independently as an authorized user for the parenteral administration of unsealed
radioactive material requiring a written directive. The.written attestation must be signed
by a preceptor authorized user who meets the requirements in G.390, G.396, or
equivalent Agreement State or NRC requirements. A preceptor authorized user, who
meets the requirements in G.390, must have experience in administering dosages as
specified in G.390(b)(1)(ii)(g)(3) and/or G.390(b)(1)(ii)(g)(4).

Manual Brachytherapy
Spccific Requirements for the Use of Scalcd Sourccs for Diagnosis

[NOTEB: G.39 rewritten m-G.500.
See '".,*%,.1. G 3. U s- .1 6f Sealed Soures for Diag .si-. A liensee sha use the foll. wing seaiea sturcee
inl fteeordamee with the manufactur-er's radiation safety and hand!i ng'insttictin s:!

(a) Iodine 125 a s a s eal1e d s 6 e-e ita 4 de;ice f .. bo ne f nca! anelyi,

(b) Affer-ieium 2 41 -as -a seaed sure in. a devicee for bone miiinera doalysis;

(c
t IO • • J•

e) Gadelifflo 153 as a scaledl source in a. devie fcr bne mineral analysis; an.d

(d) iodine 125 as a sealed somee inapottable deý,ee for imagiing--

G27
Supp. 415
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[NOTE: OldG.40 cordingdilet

66

2376
2377
2378
2379
2380
2381
2382
2383

2384
2385
2386
2387
2388

2389
2390

See. GAO Availability of S.r.e- Instrument. A licensee authrized to use radiactivc materia
as a sealed soure for- diagnostic puaoses shall have available for. use a po..able radiation
detection suny insrment capable of detecting dose rates ever- the range 0.1 millirem (1 oiv)
per- hour to 100 mnillir-ems (1000 ON+v per hour or- a portable radiatio~n MPAuReren uie
inst..ment capable of saeastng doe rates ever- the rang.e . millir.em (1.0 . .Sv) per.hou..r to 1 0•00
millir-ems (10 mS...) per hur,. The instr--.ent shall be operable and 1alibrated in accordance ewih
G t--. "

'~nciic icourcmnis for the Use of Sources for Braehyth"r-apy

2391 Sec. G.44400 Use of Sources for Manual Brachytherapy. A licensee shall use only brachytherapy
2392 sources for therapeutic medical uses:

2393 (a) As approved in the Sealed Source and Device RegistrTy or

2394 (b) In research in. accordance with. an active Investigational 'Device Exemption (IDE)
2395 application accepted by the FDA provided the requirements of G.49(a) are met.

I..

2396
2397
2398
2399
2400
2401
2402
2403
2404
2405

2406

2407

2408
2409
2410
2411
2412
2413
2414
2415
2416

2417

2418

die followingt sources in accordanee with the manufacturer-'s radiatien safety and handling

(a) esiut• 1 37 as. a sealed s e in . eedles and appiator cells foer t-picl, interstitial, a
intfaeavitat-y treatment of eaneer;

(b) Cobalt 60 as a sealed sature in needles and applicator cells for topical, interstitial, and
i ntraea-vitar' tr-eatment of cancer;f

(e) Gold 198 as a scaled source. in seeds for- interstitial tfeatment of cancer;

(d) iodine 125 as a sealed souie in.seeds bfo inlrestitial treatment of cancerf;

(e) Idium 192 as seeds enased. in nylon .bb. n for interstitial treatment of nancer;

(D Radith- 226 as a sealed source in needles or applicator cells .fr t aterstitial, and
intr-aeavitary, ti-eatment4 of cancer;

(g) Radon 222 as seeds for interstitial treatmient of cancer;,

(Ii) Str-ontiumin 90 as a scaled surce in an- applicator for treatment of superficial eye conditionls;
and

I
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2419 (i) Palladium- 103 as a sealed sorei eds for- the interstitial trcatmcnt of cancer.
2420 [NOTE"5 New G.404hlias Som fthe anad n1G44i
2421 Sec. G.404 Surveys after Source Implant and Removal.

2422 (a) Immediately after implanting sources in a patient or a human research subiect, the
2423 licensee shall'make a survey to locate and accoumt for all sources that have not been implanted.

2424 (b) Immediately after removing the last temporary implant source from a patient or a human
2425 research subject, the licensee shall make a survey of the patient or the human research subject
2426 with a radiation detection survey instrument to confirm that all sources have been removed.

2427 (c) A licensee shall retain a record of the surveys required by G.404(a) and G.404(b) in
2428 accordance with G.2404.

2429 Sec. G.406 Brachytherapy Sources Accoumtability.

2430 (a) A licensee shall maintain accountability at all times for all brach)herapy sources in
24331 storage or use.

24ý32 (b) As soon as possible after removing sources from a patient or a human research subject, a
2433 licensee shall return brachytherapy sources to a secure storage area.

2434 (c) A licensee shall maintain a record of the brachytherapy source accountability in
2435 accordance with G.2406.
2436
2437 Sec. G.42410 Safety Instruction. In addition to the requirements of Sec. J. 12,
2438

2439 G28
2440 Supp. 415
2441
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2441

2442

2443
2444

2445
2446
2447
2448
2449
2450
2451
2452
2453
2454

2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465

2466
2467
2468
2469
2470
2471
2472
2473
2474

2475
2476
2477

2478

2479
2480

2481
2482
2483

2484
2485

(a) The licensee shall provide oral and writen radiation safety instruction, initially and at least
annually, to a4-i-personnel caring for a-patients or human research subjects who are receiving i~nplan
therapy. Refresher training shall be pro..ded at interv.als net to exceed 1 year. brachytherapy and
cannot be released under G.75. To satisfy this requirement, the instruction must be
commensurate with the duties of the personnel and include the:

To satisfy G.42(-a) the in .truetion shall desrib..

(1) Size and appearance of the brachytherapy sources;

(2) Safe handling and shielding instructions in ease of a dislodged soure;

(3) Preeedures ferpatient or human research subject control; [ l,,

(4) Procedures Visitor control, including both:,

(i) Routine visitation of hosnitalized individuals in accordance with Sece
D.301(a)(1); and

(ii) Visitation authorized in accordance with Sec. D.301(d): and

(5) Procedures for nNotification of the Radiation Safety Officer, or his or her designee,
and-er an authorized user if the patient or the human research subject dis-er-has a medical
emergency or dies.;-and

(6) Part J tra.ining- r.equir.ements.

(eb) A licensee shall maintainretain -a record of individuals receiving instruction in accordance
with G.2310..equi.ed by G.42(a), a d...i.pti.n of the instuetion, the rdate of instruction, andthe
na..e of the indivi;dual who gave the instru•teio f•r 2 yeas.,

Sec. G.4-3415 Safety Precautions.

(a) For each patient or human research subject who is receiving brachytherapy and cannot be
released under G.75, a licensee shall:recvngtheapy a •i s .hall.

(1) Net place the patient or humfan researceh subject in the same room with a patient c
htmanti ieseafch suibject' who is not r-eceiving radiation therapy utnless 'the liceensee can
deonifstrate compIance with the requlirement of D.301 of these regulationis at a disitane..
I mieter- from the implant;,

(2) Post the patient's or humnan researceh subject's door with. a "Caution: Radioactive
Nfatefials" sign and noete oni the door- orte patient's or human r-esearchi subject's eh-ar w.he-re
anid hwlong v'isitors may stay in the patienit's or humfan r-eseafeh su bjecct'sr femi.
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2486 (3) Authorize visits by individuals .md.. 18 yeas of age only on a ease by ease basi-s
2487 with t4h appro..al of the autho.ized user- aft.. e..nSu.ltationi With the Radiatien Safety Officr, , ..
2488
2489 (1) Not quarter the patient or the human research subject in the same room as an.
2490 individual who is not receiving brachytherapy;
2491
2492 (2) Visibly post the patient's or human research subject's room with a "Radioactive
2493 Materials" sign; and
2494
2495 (3) Note on the door or in the patient's or human research subject's chart where and
2496 how long visitors may stay in the patient's or human research subject's room.
2497

2498 G29
2499 Supp. 415
2500
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2500 (4) Promp.tly after- implanting the sourcces, sui..ey the dose rates in con.tiguous r.estfi•te

2501 and unr.estrited areas With a radiation measur.ement suV - *' i.....t to demonstrate

2502 com.plian.e with D.301 of these r.egulatio.÷ and retain for 3 years a r.eo.r.d of each survey

2503 that incluides the time and date of the survey-, a sketch of the area or- list of points ney,
2504 the measur.ed dose rate at several points expressed in m.illirems (.,Sv) per- hourf,-the

2505 i~nstrument used to mfake the survey, and the initials of the individual who m.ade the stf=v~ey;,
2506 a-ad

2507

2508 (5) Po.vide the patient or human r.esearc. h subject with radiation saet guidance that
2509 will help keep the radiationi dese to houtsehold maem~ber-s and the public as low as reasonably
2510 achievable be.for-e releasinig the pafient or- humnan research subject if the patient or htmian
2511 researceh subject was adminipster-ed a pcrmanent implant.
2512 (b) A licensee shall have applicable emergency response equipment available near each
2513 treatment room to respond to a source:
2514
2515 (1) Dislodged from the patient, and
2516

2517 (2) Lodged within the patient following removal of the source applicators.
2518

2519 (b) A licen.see shallotify the Radiation Safety Officer or- auth..ized ,ser . i.nediat;ly if the

2520 patient or- hufan r-esearch subject dies or- has a mfedical emergencey.

2521 (c) A licensee shall notify the Radiation Safety Officer, or his or her designee, and an
2522 authorized user as soon as possible if the patient or human research subject has a medical
2523 emergency or dies.

'2524 Sec. G.432 Calibration Measurements of Brachytherapy Sources.

2525 (a) Before the first medical use of a brach)therapy source on or after the date of these
2526 regulations, a licensee shall have:

2527 (1) .... Determined the sourde outut or activity using a dosimetry system that meets the
2528 requirements ofG.630(a);

2529 (2) Determined source positioning accuracy within applicators, and

2530 (3) Used published protocols currently accepted by nationally recognized bodies to
2531 meet the requiremeh ts of G.432(a)(l) and G.432(a)(2).

2532 (b) Instead of a liUensee making its own measurements as required in G.432(a), the licensee
2533 may use measuremefits provided by the source manufacturer or by a calibration laboratory
2534 accredited by the American Association of Physicists in Medicine that are made in accordance
2535 with G.432(a).

2536 (c) A licensee SlYAlI math&natically correct the outputs or activities determined in G.432(a)
2537 lor physical decay at intervals consistent with 1 percent physical decay.



4/10/07

2538 (d)

711

A licensee shall retain a record of each calibration in accordance with G.2432.

2539 Sec. G.433 Decay of Strontium-90 Sources for Ophthalmic Treatments.

2540 (a) Only an authorized medical physicist shall calculate the activity of each strontium-90
2541 source that is used to determine the treatment times for ophthalmic treatments. The decay must
2542 be based on the activity determined under G.432.

2543 (b) A licensee shall retain a record of the activity of each strontium-90 source in accordance

2544 with G.2433.

2545 Sec. G.457 Therapy-related Computer Systems.

2546 The licensee shall perform acceptance testing on the treatment planning system of therapy-
2547 related computer systems in accordance with published protocols accepted by nationally
2548 recognized bodies. At a minimum, the acceptance testirig must include, as applicable.
2549 verification of:

2550

2551
2552

( q) The source-soecific input parameters required by the dose calculation algorithm:

(b) The accuracy of dose. dwell time. and treatment time calculations at representative
The accuracv of dose dwell time and treatment time calculations at renresentative

points:

2553 (c) The accuracy of isodose plots and graphic displays; and

2554 (d)
2555 images

The accuracy of the software used to determine sealed source positions from radiotranhic
5.

2556
2557
2558
2559
2560

2561
2562
2563

2564

2565
2566
2567
2568
2569
2570

2571
2572
2573

[NOTE: G.44 deleted, but s•omee langiage now in G.404
Seenq... G,.44-T- L.faeh.-tNy~•.,e•av;J•aa,,,Se ,ree JXhi v •.

(a) Ea"h t1ie braehyfiefapy sou1ecs a'c "etu"nedd to an rea of starage frm an area ef use, '-e
hecensee shanll niffedataell con o rer-wise veriy ffe numoIer- r-eturnea to ensur~e that all sources
tak•e .. fr..m. .estorag a.rc... ha .. benreted.

(b) A licensee shall make a r-ecord of br-ach)4ho sorce 18i iiz",Atit 6, which incluJdes:

(1) Pie names of the individuals perm-aited to handle thetsorces.

(2) The numffber anld activity of sourcees r-emoved fromf stor-age, the roomf num~ber of as-e
and, patienlt's or dhe htuman r-esearch subject's niamfe, the time'dand date the), wvere reoeved
&Fno stor-age, thc nubrn aefivity' of sources in ster-age'after th~e remo)val, and the iniitial
o f the individutal Awhe removed the sour~ecs from strae; arid

(3) The anmber anid activity of sourlvecs retuffied to stor~age,, the reoom nlUmfber- Of Use anid
patient's or hutman researceh subject's iiame, the ftime anld date thiey wvere iretur-ne-d to stor-age,



2574

2575
2576

2577

2578
2579
2580
2581
2582
2583
2584
2585
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the number- and activity, of sourzees in storage after. the r-eturn, and the initials 4:, the
individual who r.et..rned the su..rces to storage.

(-e Imeditey aterimpaningsouccsina ptient or- human r-esea-rch subjeet and
immnediately after- r-emoval of sources fro~m a patient cr-Iu n resec-h subject, the lieensee

of te paientor- humfan r-eeares eta. fue
shall make a r-adiation s f t pbc e
using, an appr-epiate hand held sunvey instrument, to eenfifm that no sources hia'. be

mnisplaced. The licensee shall make a r-ecor-d of each sufvey.

G30
Supp. 415
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2585
2586

2587
2588
2589
2590
2591
2592
2593

2594
2595
2596
2597

2598
2599
2600
2601
2602
2603
2604
2605
2606
2607

2608
2609
2610
2611

2612
2613
2614
2615
2616

2617

2618
2619
2620

2621

2622
2623
2624

(d)A licensee shall maintain the rweords required in G.44(b) and (e) for- 3 year-s.

(a) hmmediately after remingte last temper-ary implant sourcee froem a patient or- htuman
researceh subect, the liceenseeshllpefo r-adiation sth'ey C~f the patient or- human r-eseah
subject, with a hand held radiatsion detectio se nstmnent to confifim that all sources hav.e been
remoeved. The liceenee shall net release from eoenfement for- medical eare a patient or- humfan
r-esearch suibject tr eated by tempor-ar-y implant utlalsourccvee have been removed.

(b) A licensee shall mfaintain a record of patient or- human research subject sun'eys whh
demensat comlane with G.45(a) for- 2 years. Each r-er-d shall incluide the date of the sur.'ey-,
the nlame oft.pain or- huhman r-esearceh suibj ect, the dose rate fromi the patient or- humian r-eseac
subjeet expressed as milliremas (mierosieverts) per- hour and measured Aithin 1 mfeter- 4frmth

pain rhuman feseafeh subect, and the initials of the individual AhoA.- made the survey.

See. G.46 Possession of Stwvev smmn A licensee authofized to uise r-adioactive iffaler-fin
ýimfplant t-herapy shal~l possess a portable r-adiation detectio I stve instrnent eapable of detectlingi-

portable radiation measurement s•ve, instrument capable of measing dose rates over- the range 1
mfiilir-em (10 t*S:%) per- hour to 1000 m~ircmeffs (10 ffiv) per- hour. The iins~umnts shall be operal
and calibr-ated in accordance with G. 16.

fNOE: Od ,G.68 replaced byv &490:l
Sec. G.490 Training for Use of Manual Brachytherapy Sources.

Except as provided in G.57, the licensee shall require an authorized user of a manual
brachytherapy source for the uses authorized under G.400 to be a physician who:

(a) Is certified by a medical specialty board whose certification process has been recognized
by the NRC or an Agreement State, and who meets the requirements in G.490(b)(3). (The names
of board certifications which have been recognized by the NRC or an Agreement State will be
posted on the NRC's Web page.) To have its certification process recognized, a specialty board
shall require all candidates for certification to:

(1) Successfully complete a minimum of 3 years of residency training in a radiation
oncology program approved by the Residency Review Committee of the Accreditation
Council for Graduate Medical Education or the Royal College of Physicians and
Surgeons of Canada or the Committee on Post-Graduate Training of the American
Osteopathic Association; and

(2) Pass an examination, administered by diplomates of the specialty board, that tests
knowledge and competence in radiation safety, radionuclide handling, treatment
Dlannin2. oualitv assurance, and clinical use of manual brachvtheraiv: or

ri r • _l r r [ i T --

2625 (b) (1) Has completed a str ictured educational program in basic radionuclide handling
2626 teclmiques applicable to the use of manual brachytherapv sources that includes:
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2627 (i) 200 hours of classroom and laboratory training in the following areas:

2628 (a) Radiation physics and instrumentation;

2629 (b) Radiation protection;

2630 (c) Mathematics pertaining to the use and measurement of
2631 radioactivity, and
2632

2633 (d) Radiation biology; and

2634 (ii) 500 hours of work experience, under the supervision of an authorized user
2635 who meets the requirements in G.490 or equivalent Agreement State or NRC
2636 requirements at a medical institution, involving:

2637 (a) Ordering, receiving, and unpacking radioactive materials safely

2638 and performing the related radiation surveys;

2639 (b) Checking survey meters for proper operation,

2640 (c) Preparing, implanting, and removing brachytherapy sources,

2641 (d) Maintaining running inventories of material on hand;

2642 (e) Using administrative controls to prevent a misadministration
2643 involving the use of radioactive material;

2644 (f) Using emergency procedures to control radioactive material; and

2645 (2) Has completed 3 years of supervised clinical experience in radiation oncology,
2646 under an authorized user \vho m'eets the requirements in G.490 or equivalent Agreement
2647 State or NRC requirements, as part of a formal training program approved by the
2648 Residency Review: Committee for'Radiation Oiicold0zy of the Accreditation Council for
2649 Graduate Medical Ediucatibn or the Royal College of Physicians arid Surgeons of Canada
2650 or the Committee oniPostdoctoral.Training of the American Osteopathic Association.
2651 This experience'may be obtained concurrently with the supervised work experience
2652 requiredbyG.490(b)(l.)(ii)- and '

2653 (3) Has obtained written attestation, signed by a preceptor authorized user who meets
2654 the requirements in G.490 or equivalent Agreement State or NRC requirements, that the
2655 individual has satisfactorily completed the requirements in G.490(a)(1), or G.490(b)(1)
2656 and G.490(b)(2) and has achieved a level of competency sufficient to function
2657 independently as an authorized user of manual brachytherapy sources for the medical
2658 uses authorized under G.400.
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2659 [N)TE> 0.491 resi ces old G.69.l
2660 Sec. G.491 Training for Ophthalmic Use of Strontium-90.
2661
2662 Except as provided in G.57, the licensee shall require the authorized user of strontium-90 for
2663 ophthalmic radiotherapy to be a physician who:

2664 (a) Is an authorized user under G.490 or equivalent Agreement State requirements; or

2665 (b) (1) Has completed 24 hours of classroom and laboratory training applicable to the
2666 medical use of strontium-90 for ophthalmic radiotherapy. The training must include:

2667 (i) Radiation physics and instrumentation;

2668 (ii) Radiation protection,

2669 (iii) Mathematics pertaining to the use and measurement of radioactivity; and

2670 (iv) Radiation biology, and

2671 (2) Supervised clinical training in ophthalmic radiotherapy under the supervision of
2672 an authorized user at a medical institution, clinic, or private practice that includes the use
2673 of strontiurn-90 for the ophthalmic treatment of five individuals. This supervised clinical
2674 training must involve:

2675 (i) Examination of each individual to be treated,

2676 (ii) Calculation of the dose to be administered;

2677 (iii) Administration of the dose; and

2678 (iv) Follow up and review of each individual's case histor'i; ahd

2679 (3) Has obtained written attestation, signied: by a preceptor authorized- user who meets
2680 the requirements in G.490 or G.491, or equivalent Agreeiirent State or NRC
2681 requiremerits, that the individual has satisfactori!'"cominfeted therequirements in
2682 G.491 (a) and G.491(b) 'and has achieved A ievel f cdiipbtency sufficient to function
2683 independently as an authorized user of sfrtntiufil-9TO'fb ophthailmic use.
2684

2685

2686
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2687 Sealed Sources for Diagnosis
2688
2689
2690
2691 rNOTE: Old!G.139reJw`r'itte`n 'as G 0.50O
2692 Sec. G.500 Use of Sealed Sources for Diagnosis.
2693

2694 A licensee shall use only sealed sources for diagnostic medical uses as approved in the Sealed
2695 Source and Device Registry.
2696 [NOTE! G.59replacesI old G.70 1
2697 Sec. G.590 Training for Use of Sealed Sources for Diagnosis.
2698
2699 Except as provided in G.57, the licensee shall require the authorized user of a diagnostic sealed
2700 source for use in a device authorized under G.500 to be a physician, dentist, or podiatrist who:

2701 (a) Is certified by a specialty board whose certification process includes all of the
2702 requirements in G.590(b) and G.590(c) and whose certification has been recognized by the NRC
2703 or an Agreement State. (The names of board certifications which have been recognized by the
2704 NRC or an Agreement State will be posted on the NRC's Web page.): or

2705 (b) Has completed 8 hours of classroom and laboratory training in basic radionuclide
2706 handling techniques specifically applicable to the use of the device. The training must include:

2707 (1) Radiation physics and instrumentation;

2708 (2) Radiation protection,

2709 (3). Mathematics pertaining to the use and measurement of radioactivity; and

2710 (4) Radiation biology; and

2711 (c) Has completed training in the use of the device for the uses requested.
2712
2713
2714

2715 Specific Requirements for the Use of a Scaled Sourec in Tcl.thcr.apy
2716 Photon Emitting Remote Afterloader Units, Teletherapy Units,
2717 and Gamma Stereotactic Radiosurmery Units
2718
2719
2720

2721 Sec. G.4-7600 Use of a Sealed Sourcein a Remote Afterloader Unit, Teletherapy Unit, or Gamma
2722 Stereotactic Radiosurgery Unit.
2723

2724 A licensee shall use ,,balt 60 or ecsiu... 1.37 as .a sealed , s,,•oue in a tel.th...apy unfit for. medical use
2725 iii a . ..r..an. with the manufa.turer'S radiation safety and .perating insttctions.sealed sources in
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2726 photon emitting remote afterloader units, teletherapy units, or gamma stereotactic radiosurgery
2727 units for therapeutic medical uses:
2728

2729 (a) As approved in the Sealed Source and Device Registry; or
2730
2731 (b) In research in accordance with an active Investigational Device Exemption (IDE)
2732 application accepted by the FDA provided the requirements of G.49(a) are met.
2733 j

2734 Sec. G.604 Surveys of Patients and Human Research Subjects Treated with a Remote
2735 Afterloader Unit.

2736 (a) Before releasing a patient or a human. research subject from licensee control, a licensee
2737 shall survey the patient or the human research subject and the remote afterloader unit with a.i

2738 portable radiation detection survey instrument to confirm that the source(s) has been removed
2739 from the patient or human research subject and returned to the safe shielded position.

274.0 (b) A licensee shall retain a record of these surveys in accordance with G.2404.

27'41 iiNDIT:OldG.48 rephiccd by G,605.1
2742 Sec. G.48605 Installation, Maintenance, Adiustment and Repair e..r.. : "o
2743
2744 ( Only . a person specifically licensed by the Agenc•,y, the U.S. NuTlea, Regulatery
2745 Com.i.,. an AgreeMent State to per.fo.. telether.pf iten.ance and repair NRC or an
2746 Agreement State shall install, maintain, adjust, or repairreloc..., or remove a remote afterloader
2747 untteletherapy !I4sealed-souf or a telethefap1ganmma stereotactic radiosurgery unit that
2748 contains a sealed source -r mai ntain, adjust, or repair the source drawer, the shutter of ohe
2749 mechan.. ism of a telethe.apy unit that involves work on the source(s) shielding, the source(s)
2750 driving unit, or other electronic or mechanical component that could expose the sourcefs), reduce
2751 the shielding around the source_(s), or re.ult in increased radiation levels compromise the radiation
2752 safety of the unit or the source(s).

2753 (b) Except for low dose-rate remote afterloader units, only a person specifically licensed by
2754 the NRC or an Agreement State shall install, replace, relocate, or remove a sealed source or
2755 source contained in other remote afterloader units, teletherapy units, or gamma stereotactic
2756 radiosurgery units.

2757 (c) For a low dose-rate remote afterloader unit, only a.person specifically licensed by the
2758 NRC or an Agreement State or an authorized medical physicist,-shallt install, replace, relocate, or
2759 remove a sealed source(s) contained in the unit.

2760 (d) A licensee shall retain a record of the installation, maintenance, adjustment, and repair of
2761 remote afterloader units, teletherapy units, and 9gamma stereotactic radiosurgery units in
2762 accordance with G.2605.

2763 G31
2764 Supp. 415
2765
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2765 [NOT:G.-G49 deleted,].
2766 Sc G A4 Am.....d. m, nt.. ,o
2767 and receive a license aim
2768

2769 (a) Mal.ing any .ha
2770

2771 (b) Makin, g any . ha,
2772

2773 (c) Using the telethe
2774 outside the telethefrapy tr
2775

2776 (d) Rel,;ating the te
2777
2778 (e) All.wing. an fi-d
2779 teletherapy phyicist.
2780 2 NOTE: G.50iiguag

2782

78 1

in, additioni to the requiremenits specified in G.4, a lieensee shall apply-fef
edrment befre:e-

Pge in the tfeatmnent room shielding;

~ge in the locationi of thie teletherapy Linit within the treatment rooma;

r-apy unit in a m~anner that could result in incr-eased radiation levels ini areas
eatment room;i-

lethempy ttfii;E)

Lividual not listed on. the licensee's licens to pefr-for the duties ofte

deleted]~
,t"(,) C

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

(a)- A licensee shall eonspieuously post written instfletiens at the teletherapy uniit console.
These inistructions shall infofa the operator- o~f:

(1) The proee be followed to ensure that onlly the patient or hu1.an r.esearc
subject is ini the treatment room.before tu.. ing.the.p.i.a. ' beam of radiatio. "o" to begin a
treatment or after- a door- interloek intrupin

(2) The proeedurfe to be followed if the operator is unable to ur.n_ t~he p.r-imary beam. ef
radiation "off' with conitrols outside the treatmenit room or- any other abnofnial oper-ation
oeeufs; and

(3) The nlamfes and telephone numbers of the authforized users and Radiationl Saf~ety
Offficer to be imnmediately contacted if the teletherapy ufni~t or console operates abneiinally.

(b)-A-lieeis-ee shall provide mifstmttti'ni the t-pics idefntifiod ini C.50(a) to all inidividualswh
ope rate a telether-apy untit and shall provide aproit rerehe -" anin to ini Idl at initen'als-
not to e~xceed 4. year.

(e)-A heiiesee shall, fiainitain a r dofdiiuasreceiving inistrutionef r-equired by G.50(b), a-
descriptionl of the inistr~uction, the date of instrutiofin, and thie name of the individual 44ho gaveth
inistr~uction for- 2 years.

Sec. G.61 0 Safety Procedtures anid Instructions for Remote Afterloader Units, Tel~etherapy Units,
and Gamma Stereotactic Radiosurý_erv U-nits.

2807 (a) A licensee shall:.
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2808 (1) Secure the unit, the console, the console keys, and the treatment room when not in
2809 use or unattended;

2810 (2) Permit only individuals approved by the authorized user, Radiation Safety
2811 Officer, or authorized medical physicist to be present in the treatment room during
2812 treatment with the source(s)-

2813 (3) Prevent dual operation of more than one radiation producing device in a treatment
2814 room if applicable; and

2815 (4) Develop, implement, and maintain written procedures for responding to an
2816 abnormal situation when the operator is unable to place the source(s) in the shielded
2817 position, or remove the patient or human research subject from the radiation field with
2818 controls from outside the treatment room. These procedures must include:

2819 (i) Instructions for responding.to equipment failures and the names of the
2820 individuals responsible for implementing corrective actions;

2821 (ii) The process for restricting access to and posting of the treatment area to
2822 minimize the risk of inadvertent exposure; and

2823 (iii) The names and telephone numbers of the authorized users, the authorized
2824 medical physicist, and the Radiation Safety Officer to be contacted if the unit or
2825 console operates abnormally.

2826 (b) A copy of the procedures required by G.610(a)(4) must be physically located at the unit

2827 console.

2828 (c) A licensee shall post instructions at the unit console to inform the operator of:

2829 (1) The location of the procedures required by G.610(a)(4); and

2830 (2) The names and telephone numbers of the authorized users, the authorized medical
2831 physicist, and the Radiation Safety Officer to be contacted if the unit or console operates
2832 abnormally.

2833 (d) A licensee shall provide instruction, initially-and at least annually, to all individuals who
2834 operate the Unit, as appropriate to the individual's assigned duties, in:

2835 (1) The procedures identified in G.610(a)(4); and

2836 (2) The operating procedures for the unit.

2837 (e) A licensee shall ensure that operators, authorized medical physicists, and authorized users
2838 participate in drills of the emergency procedures, initially and at least annually.
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2839 (f) A licensee shall retain a record of individuals receiving instruction required by G.610(d)
2840 in accordance with G.23 10.

2841 (g) A licensee shall retain a copy of the procedures required by G.610(a)(4) and G.610(d)(2)
2842 in accordance with G.2610.

2843 G32
2844 Supp. 415
2845

C- -'
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2845 Sec. G.5--615 Doors, Inte.rleks, and Wa ,ningS•.$y,,teSafety Precautions for Remote Afterloader
2846 Units, Teletherapy Units, and Gamma Stereotactic Radiosurgery Units.
2847.

2848 (a) A licensee shall control access to the teletheerapy-treatment room by a door at each entrance.
2849

2850 (b) A licensee shall equip each entrance to the teleherapy treatment room with an electrical
2851 interlock system that-shall will:
2852
2853 (1) Prevent the operator from tuning the primar. y beam of radiation "on" initiating the
2854 treatment cycle unless each treatment room entrance door is closed;
2855

2856 (2) Tu, the beam. of radiati• n "off' i.n..diately when an ent.an.e. deor- i-s .pened
2857 Cause the source(s) to be shielded when an entrance door is opened; and
2858

2859 (3) Prevent the primary beaý .f radiation fr-m being tamed "on"source(s) from being
2860 exposed following an interlock interruption until all treatment room entrance doors are
2861 closed and the beaiin-source(s) on-off control is reset at the console.
2862

2863 (e) A licensee shall equip cach enitrane to the telether-apy room with a conspicuously visil
2864 v.aiglight, that is activated only by the physical detection of radiation. Such light shall atiae
2865 ..he radiati•n.f levels c.ist at .ne m÷ieter from.. i the so...e of radiation equal to1 or. Pup edfig 5001-.
2866 (c) A licensee shall require any individual entering the treatment room to assure, through the
2867 use of appropriate radiation monitors, that radiation levels have returned to ambient levels.

2868 (d) Except for low-dose remote afterloader units, a licensee shall construct or equip each
2869 treatment room with viewing and intercom systems to permit continuous observation of the
2870 patient or the human research subject from the treatment console during irradiation.

2871 (e) For licensed activities where sources are placed within the patient's or human research
2872 subject's body, a licensee shall only conduct treatments which allow for expeditious removal of a
2873 decoupled or jammed source.
2874 (f) In addition to the requirements specified in paragaphs (a) through (e) of this section, a

2875 licensee shall:

2876 (1.) For medium dose-rate and pulsed dose-rate remote afterloader units, require:

2877 (i) An authorized medical physicist and either an authorized user or a
2878 physician, under the supervision of an authorized user, who has been trained in
2879 the operation and emergency response for the unit to be physically present durin
2880 the initiation of all patient treatments involving the unit; and

2881 (ii) An authorized medical physicist and either an authorized user or an
2882 individual, under the supervision of an authorized user, who has been trained to
2883 remove the source applicator(s) in the event of an emergency involving the unit,
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2884 to be immediately available during continuation of all patient treatments involving
2885 the unit.

2886 (2) For high dose-rate remote afterloader units, require:

2887 (i) An authorized user and an authorized medical physicist to be physically
2888 present during the initiation of all patient treatments involving the unit, and

2889 (ii) An authorized medical physicist and either an authorized user or a
2890 physician, under the supervision of an authorized user, who has been trained in
2891 the operation and emergency response for the unit, to be physically present during
2892 continuation of all patient treatments involving the unit.

2893 (3) For gamma stereotactic radiosurgery units, require an authorized user and an
2894 authorized medical physicist to be physically present throughout all patient treatments
2895 involving the unit.

2896 (4) Notify the Radiation. Safety Officer, or his/her desioee, and an authorized user as
2897 soon as possible if the patient or human research subject has a medical emergency or
2898 dies.

2899 (g) A licensee shall have applicable emergency response equipment available near each

2900 treatment room to respond to a source:

2901 (1) Remaining in the unshielded position, o

2902 (2) Lodged within the patient following completion of the treatment.
2903
2904 [NOTE: G.52,,G.5 3, & G.54 deleted.]
2905

2906
2907
2908
2909
2910
2911
2912
2913
2914
2915

2916
2917
2918

2919
2920
2921

2922

Se -.- 1- so not-tw1etIi et~*~fIL fl~it., A Iteie Emthatizet te ti eauteaetive fflatenai fin

teletherap uishll'pdsscss either- a pb~table radiation -detection suifvey instmicnt eapable of
detectin dosea .tes over the ... nge.0.1 millire (.1 ,. prhour to 100 p•ll;rems (1000 " ,Sv) pel
hlutri or ap a measurcmenA sLt'ey•la• misU rljnent.eapable of measurfing dose rates evef
the ranige I ,itulirern PT U bA'4 nour to- I A millirems I U .. ) per hoour, +le
be operable and ealibra,;t din aeefrdaneeAt G46-.

(a) A lien-see sh-allhA\in eaeh te therapy room, a peianent radiation m. nitor capable of'

con.tino.usly m...itf.ing. beam status.

(W.Fn."'h rd4.'itinn fnlnitn" ,hnll ha b enn.e.nble fn r"-idiy .ic-I. a! t-•i a a , a L..... L ,r ,,--:+

nialfttnetion that resttlts iii an exposed or partially exposed soutrce. The visible indicator of high
radiation levels shall be observable by an individual en|teing the telether-apy rooml.

G33
Supp. 415
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2922
2923
2924
2925
2926
2927
2928

2929
2930
2931
2932
2933
2934
2935
293,6
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947

2948
2949
2950
2951
2952.
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965

2966

(e) .Each radiationi monitor- shall be equipped with a baelaip power- supply separate fr-om the
pow;Aer supply to the teletherapy unit. This baektip power- supply may bc a ba~tcry systemf.

(d) A radiation monitor- shall be ehecked with a dedicated check so~urce for- proper- oper-ation
eaeh day before the telether-apy uniit is used for- treatment of patlientl~s or- hu1man r-esearceh subjeets.

(e)- A licensee shall maintain a r-er-d of the eheck requir-ed by G.53(d) for 2 years. The r-ecor
shall include the date of the check, notation that the monitor- indicates when the souc ise 4od
and the initials of the individual who per-formed the check.

(f) If a radiation monitor- is inoperable, the licensec shall rcquir-e aniy individual entefingth
teletherapy roomf to Lise a .e nstfument or autdible alaff persenal dosimeter to monito~r for an
mfalfunction of the sourcee exposufe maechaniismf. The instrument or do-simieter hal be ehee wit
a dedicated cheek soutrce fobr proper- oper-ation. at the beginning of each day of use. The licenfse-e
shall keep a record as deseribed in G.53(e).

( A licensee shall prcmptl, repair- or- replace the r-adiation monietor- if it i s inoperable.

See. G.54 Viewing4 System. A licensee sh~all construct, equip and maintain each telether-apy roo
to pennit contin~uous ebsen~vation of the patient or- human research subject from the telether-apy uinit
console during, ifr-adiataion.
[NOTE.:. OLb'G3re is-a new 3.,i
See.G.5 o -, ... te

(a) A licensee shall have a calibrated dosimetry systef available for use. To satisfy this
ruirmnt, one ef the following two conditions shall be met:!

(1) The systemf shall have been calibr-ated' by the National h~ttt fStandards and
Tee~lolgy or- by a alibration laborator-y accr-edited by the Amneflean Association ef
Physiceists in Mediceine. The calibr-ation. shall. ha-ve been perform~ed within the 'pr-evious 2
years mid after-'any sern'icing that may havýe affected system 6alibrain;o

(2)T-he system shall have. beenclihbrated w'ithiin the prvos4 Years; 18 to0 30- moneiths aftef
thatcalbraio, he ýystcm shl a eobn i nt rcomfp~iid M -an' intfermpafi sont meetin+g

wi.th anoeth-er dosimetry systeii that wa calibrated w iAthi t.he pas .t 24 nionths byth Natoa
Institute of Standards and Technieogy e ob- a calibr-aieon labor-ato"' accr-edited b" the
Amerdean Association f Physcist in. Medicine. The intefempe o meetinig shall be
sanctioned by a calibration laboratory or radio-elogie p~~s entter accr-edited by th-e
Affciefian Association of Physicists in Medicine. Th-e reutef the interopno
meeting, mu.st have inidiicated that the calibration facetor 'of 4he licensee'-s sytemi hnad no~tt
sanpiisrt y~ flhi;t it CMlW - Fr-rq-,cfit. e eefisee s a tie

G34
Supp. 415
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2966
2967
2968
2969

2970
2971
2972

2973
2974
2975
2976
2977
2978

2979
2980
2981
2982

2983
2984
2985
2986
2987

2988
2989
2990

2991
2992
2993
2994
2995
2996

2997
2998
2999
3000
3001

3002

3003

3004
3005

3006

use the intero aiso result to caethcalibr-ation factor. VAnitrcman
desimet~' systems to be used for- cali-brating cobalt 60 tclether-apy units, the lieen-see. sh~l.
use a teletherp uni w Ith a cobalt 60 scur-ee. Vhen intercomparing dosimetry systems to
be used for calibrating cesium 137 telether-apy units, the licensee shall uise a telether-apy unit
with a cesium 137 source.

(b) The licensee shall have available for- use a desimce' systema for- spot cecek measurfemfents.
To- meet this r-equirement, the system may be compared with a system that has been calibrated-in
aeccordance with .55(a). I his compansen shall have been pcrforrneEI within the pr-evious year and
after- each servicing that may have affected system calibration. The spot ebe system qshalll be tlhe
same system used to meet the requirement in G.55(a).

(e) The licenisee shall ffiantain a r-ecord of each calibr-ationt, intefeeompasoni, ffd comnpaso
for- the duration of the license. For each calibr-ation, intcropasn or 2 ompas)n, the reer-d
shall include the date, the model. numbers and serial numbers Of the insf..t-ments that were,
calibrated, infercompared, or- compar-ed as required by G.55(a) and (b), the eeoefietin factor-s tha
were dctefmiind, the namfes of the infdi-viduals whe per-formed the calibration, intercomparisen, oi.
co .mparison, and eincthtthe intercompaio meeing, was sanctioned by a calibration-T
laberater-' or radiologic physics cetr crdited by the.Amnefean Association of Physicists in

Sec. G.630 Dosimefty Equipment.

(a) ýExcept for low dose-rate remote afterloader'sources where the source ou!12tt or activity is

AI

iC.

determined by the manufacturer, a licensee shall have a calibrated dosimetry system available for
use. To satisfy this requirement, one of the following two conditions must be met:

(1) The system must have been calibrated using a system or source traceable to the
National Institute of Standards and Technology (NIST) and published protocols accepted
by nationally recognized bodies: or by a calibration laboratory accredited by the
American Association of Physicists in Medicine (AAPM)V The Calibration must have
been perfonned within the previous 2 years and after any servicing that may have
affected system calibration; or

(2) The system must have been calibrated within the previous 4 years. Eighteen to
thirty months after that calibration, the system must have been intercompared with
another dosimetry system that was calibrated within thepast 24 months by NIST or by a
calibration laboratory accredited by the AAPM. The results of the intercomparison must
indicate that the calibration factor of the licensee's system had not changed by more than
2 percent. The licensee may not use the intercomparison result to change the calibration
factor. When intercomparing dosimetry systems to be used for calibrating sealed sources
for therapeutic units, the licensee shall use a comparable unit with beam attenuators or
collimators, as applicable, and sources of the same radionuclide as the source used at the
licensee's facility.
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3007 (b) The licensee shall have a dosimetry system available for use for spot-check output
3008 measurements, if applicable. To satisfy this requirement, the system may be compared with a
3009 system that has been calibrated in accordance with G.630(a). This comparison must have been
3010 performed within the previous year and after each servicing that may have affected system
3011 calibration. The spot-check system may be the same system used to meet the requirement in
3012 G.630(a).

3013 (c) The licensee shall retain a record of each calibration, intercomparison, and comparison in
3014 accordance with G.2630.

3015 Sec. G.56632 Full Calibration Measurements on Teletherapy Units.
3016
3017 (a) A licensee authorized to use a teletherapy unit for medical use shall perform full calibration
3018 measurements on each teletherapy unit:
30.19.
3020 (1) Before the first medical use of the unit; and30ý21

3622 (2) Before medical use under the following conditions:
3023
3024 (i) Whenever spot-check measurements indicate that the output differs by more
3025 than 5 percent from the output obtained at the last full calibration corrected
3026 mathematically for radioactive decay;
3027
3028 (ii) Following replacement of the source or following reinstallation of the
3029 teletherapy unit in a new location; and
3030
3031 (iii) Following any repair of the teletherapy unit that includes removal of the
3032 source or major repair of the components associated with the source exposure
3033 assembly; and
3034
3035 (3) At intervals not exceeding 1 year..
3036

3037 G35
3038 Supp. 415
3039
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3039
3040

3041
3042
3043
3044
3045

3046
3047

3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058

3059
3060
3061
3062
3063
3064
3065

3066
3067
3068
3069

3070
3071
3072
3073

3074
3075
3076

3077
3078
3079

3080

3081
3082

3083

(b) To satisfy the requirement of G.-56632(a), full calibration measurements shall-must include
determination of:

(1) The output within +/-3 percent for the range of field sizes and for the distance or
range of distances used for medical use;

(2) The coincidence of the radiation field and the field indicated by the light beam
localizing device;

(3) The uniformity of the radiation field and its dependence on the orientation of the
useful beam;

(4) Timer accuracy, eenstaney, _and linearity over the range of use;

(5) "On-off-" error; and

(6) The accuracy of all distance measuring and localization devices in medical use.

(c) A licensee shall use the dosimetry system described in G.5-563(a) to measure the output for
one set of exposure conditions. The remaining radiation measurements required in G.56632(b)(1)
may then-be made using a dosimetry system that indicates relative dose rates.

(d) A licensee shall make full calibration measurements required by G.56632(a) in accordance
with published protocols accepted by nationally recognized bodies either the proed..es.
recommended by the Seientifie Cormnfittee oni Radiationi Desiffeti' of temercnAssociation ot

pp. 379 396, .r by Task Group 21 . f the Radiatin Therap Cmmit....f.t. ...... .. m..r.

pp.741 771, and Vol. ,Ne. 2, l984, p.2l3.

(e) A licensee shall ee-r-reemathematically correct the outputs determined in G.-6632(b)(1) for
physical decay for intervals not exceeding 1 month for cobalt-60, 6 months for cesium-137, or at
intervals consistent with 1 percent decay for all other nuclides.
anid intef-,als no exedng 6 mon~ths for- cesiumn 137.

(4f Full calibration measurements required by G.-56632(a) and physical decay corrections
required by G.•-6632(e) must shall-be performed by the authorized medical physicist.a_ e,.ethe-apy
phiysicist named o... the licensee's liees "'ner- authoried by a license issued by dhe U.S. Mdele
Regudlator-y Commffission or an Agr-eement State to perfor~m such sefvi es.

(g-)(gA licensee shall maintain a record of each calibration in accordance with G.2632.fef-th
diratil On.of the license. The re.ord shall in.lu.de the date of the ealibration, the , manufactur•.er s
iname, model numiber, and ser-ial num~ber for- both the teletherap 'nitn-d the sourcee, the moedel
nuimbers and serial numbers of the inistrumfent u-sed to calibrate the teletherapy unit, tables that
deseribe the output of the unit over the range of field siz~es anid Ifo the range of distancees used in
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3084 radiation ther.apy.. a determination of the
3085 the gt 1 .beam.
3086
3087 Supp. 415

-,omneidence of the r.adiation field and the field indi-+ated by

G36
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3088
3089

3090
3091

3092

3093
3094

3095

3096

3097
3098

3099
3100

3101

3102
3103

3104

3105

3106
3107

3108

3109

3110

3111

3112

3113

3114
3115

3116

localizing device, the measured timer- accur-acy for- a typical treatment- time, the calcutlated "n
off' effer, the estimated accuracy cf each distac inaung or- lecalizatien device, and the

Sec. G.633 Full Calibration Measurements on Remote Afterloader Units.

(a) A licensee authorized to use a remote afterloader unit for medical use shall perfonn full
calibration measurements on each unit:

(1) Before the first medical use of the unit,

(2) Before medical use under the following conditions:

(i) Following replacement of the source or following reinstallation of the unit
in a new location outside the facility; and

(ii) Following any repair of the unit that includes removal ofthe source or
major repair of the components associated with the source exposure assembly;
and

(3) At intervals not exceeding I quarter for high, dose-rate, medium dose-rate, and
pulsed dose-rate remote afterloader units with sources whose half-life exceeds 75 days:
and

(4) At intervals not exceeding 1 year for low dose-rate remote afterloader units.

(b) To satisfy the requirement G.633(a), full calibration measurements must include, as
applicable, determination of:

(1) The output within + 5 percent;

(2) Source positioning accuracy to within +1 millimeter:;

(3) Source retraction with backup battery upon power failure;

(4) Lengthof tlhe source transfer tubes:

(5) Timer accuracy and linearity over the typical range of use:

(6) Length of theý applicators; and

(7) Function of the source transfer tubes, applicators, and transfer tube-applicator
interfaces.

(c) A licensee shall use the dosimetrv system described in G.630(a) to measure the outnut.
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3117 (d) A licensee shall make full calibration measurements required by G.633(a) in accordance
3118 with published protocols accepted by nationally recognized bodies.

3119 (e) In addition to the requirements for full calibrations for low dose-rate remote afterloader
3120 units in G.633(b), a licensee shall perform an autoradiograph of the source(s) to verify inventory
3121 and source(s) arrangement at intervals not exceeding 1 quarter.

3122 (f) For low dose-rate remote afterloader units, a licensee may use measurements provided by
3123 the source manufacturer that are made in accordance with G.633(a) through G.633(e).

3124 (g) A licensee shall mathematically correct the outputs determined in G.633(b)(l) for
3125 physical decay at intervals consistent with 1 percent physical decay.

3126 (h) Full calibration measurements required by G.633(a) and physical decay corrections

31'27 required by paragraph G.633(g) must be performed by the authorized medical physicist.

3128 (i) A licensee shall retain a record of each calibration in accordance with G.2632.

3 129 Sec. G.635 Full Calibration Measurements on Gamma Stereotactic Radiosurgery Units.

3130 (a) A licensee authorized to use a gamma stereotactic radiosurgery unit for medical use shall
3131 perfonn full calibration measurements on each unit:

3132 (1) Before the first medical use of the unit-

3133 (2) Before medical use under the following conditions:

3134 (i) Whenever spot-check measurements indicate that the output differs by
3135 more than 5 percent from the output obtained at the last full calibration corrected
3136 mathematically for radioactive decay;

3137 (ii) Following replacement of the sources or following reinstallation of the
3138 gamma stereotactic radiosurgery untm in a new locafiin: and

.3139 (iii) Following any repairof the gamma ster-eotactic radiosurgery unit that
3140 includes removal of the sources or major repair ofthe components associated with
3141 the source assembly; and,

3142 (3) At intervals not exceeding I year, with the exceptibn tlhat relative helmet factors
3143 need only be determined before the first medical use of a helmet and following any
3144 damage to a helmet.

3145 (b) To satisfy the requirement of G.635(a), full calibration measurements must include
3146 determ-ination of:

3147 (1) The output within ±3 tercent:
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3148 (2) Relative helmet factors,

3149 (3) Isocenter coincidence-

3150 (4) Timer accuracy and linearity over the range of use'

3151 (5) On-off error-

3152 (6) Trunnion centricity,

3153 (7) Treatment table retraction mechanism, using backup battery power or hydraulic
3154 backups with the unit off,

3155 (8) Helmet microswitches;

3156 (9) Emergency timing circuits, and

3157 (10) Stereotactic frames and localizing devices (trunnions).

3158 (c), A licensee shall use the dosimetry system described in G.630(a) to measure the output for
3159 one set of exposure conditions. The remaining radiation measurements required in G.635(b)(1)
3160 may be made using a dosimetry system that indicates relative dose rates.

3161 (d) A licensee shall make full calibration measurements required by G.635(a) in accordance
3162 with published protocols accepted by nationally recognized bodies.

3163 (e) A licensee shall mathematically correct the outputs determined in G.635(b)(1) at intervals
3164 not exceeding I month for cobalt-60 and at intervals consistent with 1 percent physical decay for
3165 all other radionuclides.'

3166 (f) Full calibration measurements required by G.635(a) and physical decay corrections
3167 required by G.635(e) must be performed by the authorized medical physicist.

3168 (g) A licensee shall retain a record of each calibration in accordance with G.2632.

3169 Sec. G.J7642 Periodic Spot-c~hecks for Teletherapy Units.
3170
3171 (a) A licensee authorized to use teletherapy units for medical use shall perform output spot
3172 checks on each teletherapy unit int.r-.... not to ex.eed 1 monih. once in each calendar month
3173 that include determination of:
3174
3175 (b) To satisfy, th rOf G.57(... spot eheeks shall include detein., .. atin f:
3176
3177 (1) Timer eenstaney accuracy, and timer linearity over the range of use;
3178
3179 (2) "On-off-'. error;
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3180
3181

3182
3183
3184
3185
3186
3187

3188
3189
3190
3191

31.92
31,93
31t94

31"95
3196
31i97
31 98
3199
3200
3201
3202
3203
3204

3205
3206
3207
3208
3209
3210
3211
3212
3213

(3) The coincidence of the radiation field and the field indicated by the light beam
localizing device;

(4) The accuracy of all distance measuring and localization devices used for medical
use;

(5) The output for one typical set of operating conditions measured with the dosimetry
system described in G.630(b); and

(6) The difference between the measurement made in G.57,b)(5)642(a)(5) and the
anticipated output, expressed as a percentage of the anticipated output (i.e., the value
obtained at last full calibration corrected mathematically for physical decay). .

(e) A licensee shall use thr dosimetry system described in G.55 to make the spot .he1k required

(dh) A licensee shall perform spot.eheeks measurements required by G.5-7642(a) in accordance
with written procedures established by the telethefapy-authorized medical -physicist. The
telethe......p.. p iit does not need tc actually pcrfc . .the euput spot .heek..measa.ements.That
individual need not actually perfonn the spot-check measurements.

(eq)' A licensee shall have'the teletherapy-authorized medical physicist review the results of each
etput spot check within 15 days. The telether-apyauthorized medical physicist shall pre.,-•,•"
notify the licensee as soon as possible in writing of the results of each EUtiyt-spot check.-The
licensee shall. keep a copy of each wfitteni notification forf 2 years.

(fd) , A licensee authorized to use a teletherapy unit-for medical use shall perform safety spot
checks of each teletherapy facility at i.tervals net to. ex.eed 1 m.th. once in each calendar month
and after each source installation to assure proper operation of:

G37 Supp. 41-55

,....?t.'
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3213
3214

3215
3216
3217
3218
3219
3220
3221

3222
3223
3224

3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237

3238
3239
3240
3241
3242
3243
3244
3245
3246
3247

3248
3249

3250
3251
3252

3253

() To ,atisf. the rurmetof G.57(f), safeaty spot checks shall assuire proper operation of:

(1) Electrical interlocks at each teletherapy room entrance;

(2) Electrical or mechanical stops installed for the purpose of limiting use of the primary
beam of radiation (restriction of source housing angulation or elevation, carriage or stand

* travel; and operation of the beam "on-off" mechanism);

. (3) Beam cendition Source exposure indicator lights on the teletherapy unit, on the
control console, and in the facility;

(4) Viewing and intercom systems;

(5) Treatment room doors from inside and outside the treatment room; and

(6) Electrically assisted treatment room doors with the teletherapy unit electrical power '

turned0of-'.

(h~e) If the results of the checks required in G.642(d) indicate the malfunction of any system,.
aA licensee shall lock the control console in the "off! position if any do.r interlock malfunctions.
.INo licenfsee shall and not use the unit until the inter-leck system. i..epird u~nless speeifically
authorized by the Agency.except as may be necessary to repair. relace, or check the
malfunctioning system.

(i) A licensee shall prop tly r1epair any system identified in G.57(g) that is not opratin
properly. The telether-apy unit hAMl not be uipd unt Il all. repaisaccmltd

(if) A licensee shall maintain retain-a record of each spot check required by G.P7642(a) and
~G.42(~, cr yers.Therecrd hal inlud te date of the s-pot chfa-ek, the manufa-et-0r'

nam:.e, model niumber-, and serial numfber- for- both the teletherapy uiiit and source, the mfanu~tfacture'
name, moedel numfber- and serial num~ber- of the instmrnent used to measuire th6 output of the telether-
apy anit, the timer constancy apd linearity, the calculated "on off' effe, a detefminatien of the

Vt7vJt't'-,-r•!KA rA -,1- "j.,, I,""*° 11• 1K•^ AM-.l r--111• ZU r fl 11 hC1 ... I V•.. IU. ... r. ..

coinciacnee et Inc r-aaiaten Refe _Ra Hipe 11-laR inateatiu by the ligh befin localizing cieyvree, tinc
timer conlstancy and lineanty bfo a typical treatmnent time, the calcuilated "on off' error-, the
estimated accurfacy of eachA dist~ance ineas- ing jor oalization device, the d iffcr-ene bet,,veen th
anticipated outpuit and the mfeasur-ed otunotations indicating the operability, of each entr-ance
door- electrical interloc, eah lectrial. or mechanical stop, each beanfi condition iftdieator- light, dh
viewingg systema and doors,, a ... h.. s e of the individual who perfo ..med. the periodic s,
eheek and a copy of the procedures required by paragraph G,642(b), in accordance with G.2642.

Sec. G.643 Periodic Spot-checks for Remote Afterloader Units.

3254 (a) A licensee authorized to use a remote afterloader unit for medical use shall perfomi spot-
3255 checks of each remote afterloader facility and on each unit:
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3256 (1) Before the first use of a high dose-rate, medium dose-rate, or pulsed dose-rate
3257 remote afterloader unit on a given day,

3258 (2) Before each patient treatment with a low dose-rate remote afterloader unit; and

3259 (3) After each source installation.

3260 (b) A licensee shall perform the measurements required by G.643(a) in accordance with
3261 written procedures established by the authorized medical physicist. That individual need not
3262 actually perform the spot check measurements.

3263 (c) A licensee shall have the authorized medical physicist review the results of each spot-
3264 check within 15 days. The authorized medical physicist shall notify the licensee as soon as
3265 possible in writing of the results of each spot-check.

3266 (d) To satisfy the requirements of G.643(a), spot-checks must, at a minimum, assure proper

3267 operation of:

3268 (1) Electrical interlocks at each remote afterloader unit room entrance,

3269 (2) Source exposure indicator lidits on the remote afterloader unit, on the control
3270 console, and in. the facility:

3271 (3) Viewing and intercom systems in each high dose-rate, medium dose-rate, and
3272 pulsed dose-rate remote afterloader facility;

3273 (4) Emergency response equipment;

3274 (5) Radiation monitors used to indicate the source position;

3275 (6) Timer accuracy;

3276 (7) Clock (date and time) in the unit's computer; and

3277 (8) Decayed source(s) activity in the unit's computer.

3278 (c) If the results of the checks required in G.643(d) indicate the malfunction of any system, a
3279 licensee shall lock the control console in the offposition and not use the u'nit except as may be
3280 necessary to repair, replace,' or check the malfunctioning system.

3281 (f) A licensee shall retain a record of each check required by G.643(d) and a copy of the
3282 procedures required by G.643(b) in accordance with G.2643.
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3283 Sec. G.645 Periodic Spot-checks for Gamma Stereotactic Radiosurgery Units.

3284 (a) A licensee authorized to use a gamma stereotactic radiosurgery unit for medical use shall
3285 perform spot-checks of each gamma stereotactic radiosurgery facility and on each unit:

3286 (1) Monthly;

3287 (2) Before the first use of the unit on a given day; and

3288 (3) After each source installation.

3289 (b) A licensee shall:

3290 (1) Perform the measurements required by G.645(a) in accordance with written
3291 procedures established by the authorized medical physicist. That individual need not
3292 actually perform the spot check measurements.

3293 (2) Have the authorized medical physicist review the results of each spot-check
3294 within 15 days. The authorized medical physicist shall notify the licensee as soon as
3295 possible in writing of the results of each spot-check.

3296 (C) To satisfy the requirements of G.645(a)(1), spot-checks must, at a minimum:

3297 (1) Assure proper operation of:

3298 (i) Treatment table retraction mechanism, using backup battery power or
3299 hydraulic backups with the unit off,

3300 (ii) Helmet microswitches;

3301 (iii) Emergency timnng circuits; and

3302 (iv) Stereotactic frames arid localizing devices (trumaions).

3303 (2) Determine:

3304 (i) The 6utpui for one tyical set of operating conditions measured with the
3305 dosimetry system described in G.630(b);

3306 (ii) The difference between the measurement made in G.645(c)(2)(i) and the
3307 anticipated output, expressed as a percentage of the anticipated output (i.e., the

3308 value obtained. at last full calibration corrected mathematically for physical
3309 decay_);

3310 (iii) Source output against comouter calculation:
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3311 (iv) Timer accuracy and linearity over the range of use;

3312 (v) On-off error; and

3313 (vi) Trunnion centricity.

3314 (d) To satisfy the requirements of G.645(a)(2) and G.645(a)(3), spot-checks must assure
3315 proper operation of:

3316 (1) Electrical interlocks at each gamma stereotactic radiosurgery room entrance;

3317 (2) Source exposure indicator lights on the gamma stereotactic radiosurgery unit, on
3318 the control console, and in the facility:

33.19 (3) Viewing and intercom systems,

33,20 (4) Timer termination:

33,21 (5) Radiation monitors used to indicate room exposures, and

3322 (6) Emergency off buttons.

3323 (e) A licensee shall arrange for the repair of any system identified in G.645(c) that is not
3324 operating properly as soon as possible.

3325 (f) If the results of the checks required in G.645(d) indicate the malfunction of any system, a
3326 licensee shall lock the control console in the off position and not use the unit except as may be
3327 necessary to repair, replace, or check the :malfunctioning system.

3328 (g) A licensee shall retain a record of each check required by G.645(c) and G.645(d) and a
3329 copy of the procedures required by G.645(b) in accordance with G.2645.

3330 Sec. G.647 Additional Technical Requirements for Mobile Remote Afterloader Units.

3331 (a) A licensee providing mobile remote afterloader service shall:

3332 (1) Check survey instruments before medical use at each address of use or on each
3333 day of use, whichever is more frequent; and

3334 (2) Account for all sources before departre from a client's address of use.

3335 (b) 1n addition to the periodic spot-checks required by G.643. a licensee authorized to use
3336 mobile afterloaders for medical use shall perform checks on each remote afterloader unit before
3337 use at each address of use. At a minimum, checks must be made to verify the operation of:

3338 (1) Electrical interlocks on treatment area access points;
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3339 (2) Source exposure indicator lights on the remote afterloader unit, on the control
3340 console, and in the facilityL

3341 (3) Viewing and intercom systems;

3342 (4) Applicators, source transfer tubes, and transfer tube-applicator interfaces;

3343 (5) Radiation monitors used to indicate room exposures;

3344 (6) Source positioning (accuracy); and

3345 (7) Radiation monitors used to indicate whether the source has returned to a safe
3346 shielded position.

3347 (c) In addition to the requirements for checks in G.647(b), a licensee shall ensure overall
3348 proper operation of the remote afterloader unit by conducting a simulated cycle of treatment
3349 before use at each address of use.

3350 (d) If the results of the checks required in G.647(b) indicate the malfunction of any system, a
3351 licensee shall lock the control console in the off position and not use the unit except as may be
3352 necessary to repair, replace, or check the malfunctioning system.

3353 (e) A licensee shall retain a record of each check required by G.647(b) in accordance with
3354 G.2647.
3355

3356 Sec. G.40651 Availability of Survey Instrument. A licensee authorized to use radioactive
3357 material as a sealed source for diagnostic purposes shall have available for use a portable
3358 radiation detection survey instrument capable of detecting dose rates over the range 0.1 millirem
3359 (1 jSv) per hour to 100 millirems (1000 ýtSv) per hour or a portable radiation measurement
3360 survey instrument capable of measuring dose rates over the range 1 millirem (10 ltSv) per hour
3361 to 1000 millirems (10 mSv) per hour. The instrument shall be operable and calibrated in
3362 accordance with G.4-761.
3363

3364 Sec. G.58652 Radiation Surveys fefr T-ltherapy Fa.iliti;s.
3365

3366 (a) In addition to the survey requirement in Sec. D.501, a person licensed under this part
3367 shall make surveys to ensure that the maximum radiation levels and average radiation levels
3368 from the surface of the main source safe with the source(s) in the shielded position do not exceed
3369 the levels stated in the Sealed Source and Device Registry.

3370 (b) The licensee shall make the survey required by G.652(a) at installation of a new source
3371 and following repairs to the source(s) shielding, the source(s) driving unit, or other electronic or
3372. mechanical component that could expose the source, reduce the shielding around the Source(s),
3373 or compromise the radiation safety of the unit or the source(s).
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3374 (c) A licensee shall retain a record of the radiation surveys required by G.652(a) in
3375 accordance with G.2652.

3376 (a)

3377

4 • t D
Before medical ttse after eaeh mitaIlation et a tcidlehr-aiw set+wcc. anid after rnakine any

. . .. .. . . ... . .. . . . . . 7 .. . . . . LI

3378
3379
3380

G38
Supp. 415
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3380

3381
3382
3383
3384
3385

3386
3387
3388
3389
3390
3391
3392
3393
3394

3395
3396

3397
3398

3399
3400
3401
3402
3403
3404
3405
3406
3407

3408
3409
3410
3411
3412
3413
3414
3415
3416
3417

3418
3419

3420
3421

3422
3423
3424
3425

change for- which an amnendmecnt is required by G .49, the iee"nse sc hall p er-fo~ radiation sur-veys
with an operable r-adiation measur-ement suinr int iet calibrated in acoer-dance with G. 16t
verifyt-hat

(1) The maximum and average radiation dose rates at 1 meter- frm the teletherapy
so~urce with the source in the "off' position and the collimator-s set for- a tofm~al tr-eatmnen
field do not e.-c--d 10 nillir-ems (100 t-Sv) per- hour- and 2 milliremns (20 ,.Sv) per hour-,

pe, e~vly andnad ^ ... •""*

(2) With the teletherap sucinte "on" position with the largest clintically available
Cteatment fieldA with a scaering phantem in the p.rimary beamf1 of radiAtion,, th.at:.

(i) Radiationi dese rates ifi r-estrited areas arc notý likely to cause pefsofffel
expouesnecss of the limits specified in D.-201 of these regulationtsl;anid

in D.301 (a) of these reguilations.

(b) If the resulits of th e sutneys requir-ed in. G.58(a) indicate any radiation dose rates in excesso
the-fespeetive limit specified in that par-agaph, the lieens s hall lock- the control in thie "off'
positioný and not utse the tffit:

(1) Except as may be ncsayto rearrplace, or test the teletherapy unit, th-e
teletherapy unit shielding, or- the trea ent room shielding; oe

(2) Until the licensee ha revdaseific exemption fRom the Agency.

(e) A licensee shall maintain a r-ecord of the radiation mneasuifements m~fade following.
installationi of a source for- the duration of the license. The reeord shall incelude the date of the
mfeasuremfents, the reason the sune isrir-ed,, the mnanufacturer-'s name, moedel num-ber and serial
number of the t~lethefapy- unit, the ee an ridte instprument utsed teomýeasttre radiation levels, eac
dose rate measuredarounid the teletherap sorc hilc in the "off'position 4nd the avrg 4o l
measur.em..ents, a plan of the. areAs su......ding the . .eatm...r.oom. that .. e.e s.n.eyed,' the masaue
dose rate at several peints in each area expressed in mfillir-ems (microsievefts) per hour-, the
calcutlated flx~irnur lce-.O raito ovra eid fweek for ach r-estricted and unrlestriceted
areat, and the signature of th idate-safety-Offeer
[NOTE> G.59.'deleted•

(a) A liensee shall promptly check all systems listed in G.57(,-) foer proper function a. .
each.. in.stallation of a teletherapy source. and after making any chan.. ge for which an amf.endm.. ent is-
r-equired by G.49(a) thraugh (d).

G39

C.

Supp.44-15 5
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3425
3426

3427
3428
3429

3430
3431
3432

3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456

3457
3458

3459
3460
3461
3462
3463
3464
3465
3466

(b)If the results of the, safety spot ceceks requir-ed in G.59(a) indicate the malfunction of any

use the unit xet may be necessary to repair, r-eplace, or- check the maalfunctioning system.

(e) A licensee shall mi~ntain a recor-d ofthe safiav spot cheeks following, installation of a source
,for- R years. The reer-d shall incluide notations; inidicating the operabiiit' of eaeh entr-ance deoo
iinterlock, each electrical. or; me-h-anical stop, each beam condition indicator light, the viewinig
system, doors, and the signtur-e of the Radiation Safeaty Officer.
[NOTE::,, G.6Odeleted:]

the surn'ey reqt~r-ed by G.58 inidicates that aa individual mnemfber- of the publie may be exposed to

profam ....the ...... shalk:

(a) Either- equip the uwit with stops or- add additional radiatioen shielding to ensafc compliance.
with D. 30 !(a) of these regulations;

(b) Pe~fb~ the su~yrgied by G. 58 again; afl

(e) include inth. r. eport r-equir-ed by G.61 the results of the .initial sur-Vey, a description f tef
moidification mfade to comfply with G.60(a), and the rcsuilts of the second stu~vcy; 3e

[NOTE:' Gk61 ef ed.
See., G~.61 Dee~ of,..- Teehe-v Suves Ches Test,,-an Mesrmns A 1ese l

Rfunish a copy of the feerd on 1quireA in G.58, G.5 9, G.60 and the output from the tclethcr-apy
sour-eeexfesed as refins (sieverts) per- hoer at 1 meter- fromff t1he soreAS determined during the fullh
calibration required in. G.56 to the Agency within 30 days followinig completion of the action, tha
initiated the r-eerd requir-ement.

Sec. G.422655 Five-Year Inspection for Teletherapy and Gammna Stereotactic Radiosurgery Units.

(a) A licensee shall have each teletherapy unit and, gamma stereotactic radiosurgery unit fully
inspected and serviced during telethefapy-source replacement or atý intervals not to exceed 5 years,
whichever comes first, to assure proper functioningof the source exposure mechanism.

(b) This inspection and servicing shall only be performed-by persons specifically licensed to do
so by the Agency, an Agreement State, or the U.S. Nuclear:Regulatory Commission.

(c) A licensee shall keep a record of the inspection.and servicing in accordance with G.2655.

G40
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3466
3467
3468
3469
3470

3471
3472

3473
3474

3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492

3493

3494
3495
3496

3497
3498
3499
3500

3501
3502
3503
3504
3505

3506

3507
3508

3509

3510
3511

(e) A licensee shall maintain a r-ecord of the inspecetion and sefNvicing for- the duration ofth
licen se. Ter-ecord shall contain thle inspector's name, the inspector-'s license number-, the date of
inspection, the manufaetuor-r's name and model ntffber anfd serial number for- both the teletherapy
Linit and source, ii list of compoent ipcted, a list of components serviced and the typot

sevcalist of components r-eplaced, and the signatfe of the inspeetor.

Sec. G.657 Therapy-Related Computer Systems.

The licensee shall perform acceptance testing on the treatment planning system of therapy-
related computer systems in accordance with published protocols accepted by nationally
recognized bodies. At a minimum, the acceptance testing must include, as applicable,
verification of:

(a) The source-specific input parameters required by the dose calculation algorithm:

(b) The accuracy of dose, dwell time, and treatment time calculations at representative
poinits:

(c) The accuracy of isodose plots and graphic displays;

(d) The accuracy of the software used to determine sealed source positions from radiographic

* V

images: and

(e) The accuracy of electronic transfer of the treatment delivery parameters to the treatment
delivery unit from the treatment planning system.

Specific Requirements for Training

[NOTE.. F n for a.i. -•"S" 'a bit, 6f':. e .. 1
See. G,63 Radiatiatt Safety Ofigg. Exc~ept as proevided in G.64, an individual Ililfilling, th
responsibbilities of theoRadiation Safety Officer- as provided in G.7 shall:

(a) Be certified by the:

(1.) Am~erican. Board of Health Physics in Ceomprehensive Health P hysics;,
(2) Afner-ian Board of Radiology in Radiological Physics, Therapeutic Radiologic-al
Physics, or- Mcdical Nuclear- Physics;
(3) Aien1ean Board of Nuclear1 Medieie;-,
(4) A.Meriean Board of Science in Nucelear Medicine;
(-5) Boafd of Phaflnaecutical Specialties in Nuclear Phafmae)y or Science;
(6)l- _Ac~jan Board of M.edical Physics in Radiation Oncologgy Physics;,

()Royal College of Physicianfs and Surfgeons of Canada in Nuclear M~edicine;
8S) Amnerican. Osteopathic Boarfd of Radielogy; or
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3512
3513

3514
3515
3516
3517
3518

3519
3520

3521
3522

3523
3524
3525

3526
3527
3528
3529
3530

3531
3532

(9) American Osteopathie Board of Nuclear- Medicine; ei

(b) Have had 200 hours of .lassr.oom and laboratory training as follows:.

(1) Radiatien physics and instrumentation;

(2) Radiation proetection;

(3) Mathematics petakinin to the uise and measufement 6f radieactivity;

(4) Radiation bioleg--J

1t I

kýZ) fiadiephafffaeeeuncal efncmistiry; an~

(6) 1 yeaf of ftill tim experiene in radiation safety at a medical institution under the
sup,,n'ion of the individual identified as the Radiation Safety Officer- on an Agen.y,
Agfeemciet State-, LicenisinRg Stae, or- U.S. Nuelcur Regulatorf' Coniiassion license th-at.
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3532

3533

3534
3535
3536

3537
3538
3539

3540
3541

3542
3543
3544
3545
3546
3547
3548
3549
3550
3551

3552

3553
3554
3555
3556
3557
3558
3559
3560
3561

3562
3563
3564
3565
3566
3567
3568
3569
3570
3571

3572

3573

3574

autherizes the medi.al use of r.adioactive material,

(e) Be an authorized user for- those radieactive material uses that eome 'within the Radiation
Safety Officer's responsibilities.

Sec. G.64 ran for Eistig Radiation Sa...' Officers. An i..dividu.al ide..tified -Asa Ra.dia ion
,Safet-' Off+mer on an ,A',enc-' A~eernent St'ate. Licensmna State. or IT.S. Niic1e:r RemfLtn."-

Con~ission license on October 9, 1995 wh4o over-sees only the uise of rafficactive materialfo
1Ah4ich, the licensee waauhoie n that date need not comply with the training r-equiremaents ol

G*t•'.6o,,3.I "", .[NO4Th:,` Ol G.65~rewritten as G.190j
Sec. G.5 -Tfaifii,,4b frUptake, Dilution, or sexr-etion Sttidies. ExcýEept as provided in G.73 and
G.74, the licen~see shall require the attthefized utser of a fadiephafmaeeuitceaI listed in G.29 to be -a
physieian whe.

(a) is certified in-

() Nucle-ar edcnby the Amerian.Board of Nuclear M~edicine-;

(2) Diagnsi railogy by the American Board of Radiology;

(4) Nuclear Mcedieicm by the Afferican Osteopathic Board of Nuclear Medicine; ei

(-5) Nuceleaf medicine by the Royal College of.Physicianis and Surgeons of Canada; of

(b) Has comfpleted 40 hours of instnactief in fie radio..nuelide handling teehniqties applicabl
to dthese of prepared- radiopharmacceuticlals, and 20 hourfs of sutprvi~sd einieal expefienee.

(1) To satisfy the basic instnietion requdirtmont,' 40 hours fclssoc anld laboratory
fStletinsll S nlu1

ý. k

(i) Radiation physics and if.stnd.e.tatien;.

(i) Radiation protection;,

(iii) Mathematics pertaining to the tise anid measur pn i ent of iadioactivity;-

G42
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3575

3576
3577

3578

3579
3580
3581
3582
3583
3584
3585

3586
3587
3588
3589
3590

3591
3592

3593
3594
3595
3596
3597

3598
3599
3600
3601
3602
3603
3604

3605
3606
3607
3608
3609

3610
3611

3612
3613
3614

3615
3616
3617
3618
3619

4/10/07 103

(iv) Radiation biology; and

(v) Ra'Jiepharmaceutical chemnistry,.

(2) To satisfý' the requirement for- 20 hours of supervised clinRical experience, training
must be tinder- the supeivision of an authorized uiser: at a medical institution andshl
nfelude,-

(1) .Examiningý patients or- humanm research subjeets and reviewing the#r case

eontfaintdieations;

(ii) Seleeting the suitable fadiaphaffful els -id calculatinig and mneasiun
the-desages;

(iii) Adminipstering dosages t6 patients or limfnan r-esearch subjects andusn
-ang radiatiefn shields;

(iv') Collaborating with the auffir-ized uiser in the inte~rcptation of radionuclid
test results; and

(v) Patient or humffan researceh subect fellowup; e[

(e) Has successfually completed a 66 4month tr~gpoa nncermedicine as pai o
tr-aining py-egaff that has been approved by the Accr-editatfi~n. Ceutncil bfr Graduate Medica
Educafitio find that included cl~assroomf and laboratory tr-ai~ing, worE exein, and stpefvised
clinical expefience in all the topics identified iný 3.-65(b)-.

(NOTE:' OdbG.6.6"rewri'tten as, (3.2901 .

See. G.66 Training for I.-win. ad Localigation Stjaidies. E•x•ept as provided ipn G.73 or (G.74, the
li-ensee shall require the -authozed user of a ,adipha-l-a:utia, ge.eratnre, o rsreagen•tkit

specified in (3.3.1 to be~a physiezian who:.

(a) is certified in:.

(1) Nuclear- m edicein e b y thea Am4n ier ican Boarafd o f Nucl 1ear- M4edicein e

(2) .Diagnostic radiology by the Affericanl Boar~d of Radiology;-

(3) Diapiostie radiology of r-adiology by the Amer-iean Osteopathie Board of Radiology;,

(4) Nucplear Medicine by the Ameficati Osteopathic Boar-d of Nuclear- Medicinie; oi

(343
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3619

3620

3621
3622

3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637

3638
3639
3640
3641
3642
3643
3644

3645
3646
3647
3648
3649
3650
3651
3652
3653

3654
3655

3656

3657
3658
3659
3660
3661
3662
3663

3664

(5) Nuoleaf medicine by the Royal College of Physici.ans ;n ~u~o f 01 lanpaap of

(b) Has eompleted 200 hour-s of instruction in basic radionuclide handling techniqttes applicable
to the. use of prepared r-adiophamaceuticals, generators, and r-eaggent kits, and 500 hours oe

!ue'sd elinieal experience.

(1) To satisfy the basic instruetio reureet, 200 hours of classr-oom and labor-atory
tr-aining shall ineludc:

(i) Radiation physics and instmm.entatiein;

(ii) 'Radiation proteetion;

(iii) Mathematics pertaining, to the use and measturement of radioactivity;

(iv) Radiopharmace•tical chemistry;

(v) Radiation biology, ,

(vi) Order-ing, r-eceiving, and unpacking r-adioactive materials safely and-
perfoing'he r-elaed r-adiation siifeys;,

(vii) Calibrating dose calibrators and diagnostic instruments and per-for-minfg
Checks for proper- operation of s.. .ey meter.s;

(viii) Calcuilating and safely preparing patient or humnan r-esearch subject dosa-ges;,

(ix) Using admi.. stfaiv• controls..t prevent the, misadmi.istr-atin• o• f r.adioactive
Bmatefial

("A Usin mrec p roe~ures to eontain spilled radioactive material safely
and using " i6pef deonitamination pr&edure, ead

(xi) Eluting t~echfeti'nim' 99mi fromf generator. systems, assaying,-and testinlgth
eluiate for moly.bdenutm 99 and al,ýaina contaiton anfpocssn the eluat-e
with reageri kits t6f4 r4arehnefletim 00- 1acc raiparaetias

(2) Te satisfy the requijfrement for- 500 hour~s of sttpen'iscd clinlical exeinctA-Lnl20
§hall be under the supcn'ision of an authofized risef at a miedical institution andsal

(+) Examining patients or hum.an r-esear- 1-h subjects a. d r....wng

G44
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3664
3665
3666
3667
3668

3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679

3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699

3700

3701
3702
3703
3704

3705
3706
3707

histories to determine their- suitability for- radi~Of cIdelide diagnosis, limitations, oi

(ii) Selecting the suitable r-adiopharmaeeuticals and ealculating and measrn
the dosages;

.(iii) Administering dosages to patients or- human r-esearch subjeets and using
sy1g adiation shields;

(iv) Collaborating with the authorized -user in the inter-pretation of r-adionuielid

test results; and

ýv) Patient or- humffan rcescafeh subject followup; ar

(e) Has successfuilly completed a 6 month training prvmi uclear- mfedicine diat has bee.B
approeved by ffic Accr-editation Cotmeil for- Graduiate Medical Education and that included classroom
and laborator-y trainting, work- expefiencee, -and suipefvised clinical expefiencee ini all the to pic-S
identified in G.66(b).
[NOTE: IOld G67rewntten asG.3 390..

See. G.6:7 r4aijin-ý7b Ther Use efRado phafn~ageutipals. Except as pr-ovided int G.73,te
lieensee shall require the atthorized uQsr of A rr

(a) -is eeGified by:

(1) The Amferican Board of Nuclear- Medicinte;:

(2) The APfneiaa Boar-d of Radiology in radiology-, therapeutfic radiology, or r-adiation
aefeelegy;

(3) The Royal College of Physieiaiis and Sureofs of Q#4ada in nucelear mnedicine; oi.

(4) The Amer-ican Osteopathie Board of Radiology aefte 1984; oie

(b) Has comfpleted 80 hours of in~fueietio in 'basic r-adoheli-4de haridling techniques applicable
to te-ue of therapeuitce radiophafffaceutiicas, and haýs ha-d s upervis Ied elinicial experenc.

(1) To satisfy th rqurment for- instructtioni, 80 hour-s of classroomn wid laboratteiy
tfaifiirig shall inceludde:

G45
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3707
3708

3709

3710
3711
3712
3713
3714
3715
3716
3717
3718
3719

3720
3721
3722
3723

3724
3725
"3726

3727
3728
3729

3730
3731

3732

3733
3734
3735
3736
3737
3738
3739
3740
3741
3742

3743
3744

li) R;idiation +ih,6,sic-s and ins4ument ia4;----
....... jr-+-- %j .......

(ii) Radiation protection

,+ " , • • , j'l • I
(1111) Mat"erattcs pertain.ng to tfle ,tse anat mfeasurement e! ral-oa-tivity; ani

(iv) Radiation biology;

(2) To satisfy the requirement for- supeniscd olimieal experience, traig shall be undei
the supervision of an authorized uiser at a medieal institution and sh-al include:

(i) Use of iedinle 131 for- diagnosis of thTidfntion and the trcatment &f
hyperthyroidismn or eardiae dysfunction in ten individuala;

(ii) Use of solu-ble phosphorus 32 for- the tfeatment of ascit~es, polyeythemaia
ver-a, lefflernia, er- bonc metastases in three individuals;

(iii) Use of iodine 131. feor tr-eatment of thyfoid carcinom~a in three indixiduials;

(iv) Use of colloidal ehr-offie phosphomus 32 or- of colloidal gold 198 for
intraecavitafy treatment of maligmH4 effusions in tlfee. indvdas and-

() Use of Strontiuim 89 chlrid fo Pai palliation therapy in thrfe ppAi ent.
[NtOTE: Old, G.68 ýrep'laced' bý G. .49"0."1
SeeG-G.8- TrainifiR for Therapeutic Use of Brach~lhefap Sourcees.. Except as proevided in G.73, th
licensee shall require the authorfi5ed uiser- tiing a brach-)hefap) sourcee specified i4 . 11I for th~erapy
to be a physician who:

(a) is certified in:.

(1) R~do~o')tcraeute adiology, or- radiation oncology by the Amnerican Board o
Radieey

(2) Radi atioen oncoelogy by the kffericean. Ostepti Bord ef Radiolegý';

(3) Radi6leg'y, with' a rpdlzto in aitherapy, as a British "Fellow of the Faculty

,,-,

ef-Radiology" or "1ell

Thietapeutic radio

V.% .)f ýhe Reya[. elegeo adiolegyl%-ef

3745 (4)

3746

3747

3748 Supp. 415
3749

!R gy by the. Ca.adian Royal College of physiians An SSur-geeiis; e

G46



4/10/07 1107 1
4/10/7 07I

3749

3750
3751
3752

3753
3754
3755

3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775

3776
3777
3778
3779
3780
3781
3782
3783

3784
3785
3786

3787

3788
3789
3790
3791
3792

3793
3794

3795

Nb is in the activ ratc of ther-apeuite radiology-, has complete d 200 hous of instrction *
basic fadienucelie handlng tceebmgutes appliMleac to the thcautse of br-ae~l+herapy SOurcees,
and a minimum of 3 years of sup eRised clinical experience.e

(1) To satisfy the r-egnirement for- instruction, 200 hours of classr-oom and labor-atory

training shall incluide.

(i) Radiation physics and ins6-umentatien;,

(ii) Radiation proetection;

(iii) Mathemnatics pertainng to the use and mneasurfementA of radioactivity;

(i) Radiation biology;

(v) Ofderin4, recivng ad unpacking r-adioactive materials safely, an
perffenning the relatcd r adi ationsres

(vi) Checking swrvey mciter-s for proper- opcr-atien;

(i)Preparing, impVlantinig, antd removinig scaled soufecs;

(viii) Using administr-ative eontFols to prevent the misadministr-ation of radioacti v
inaterial;and

(ix) Using emaergency pfeccdurs te controal r-adioactive mf.aterial.

(2) To satisfy the reguf4_r-_qqement. forf a period of super-vised cliffical bxfperiene, trai.n
shall incluide 1 year- in a formal training, program approved by the Residency Revfiew
Comfmittee for ýRadiology of the Accreditation Counceil for- Gr-aduate M-edic-al E-dueation 01

the Comm~ittee on Postdoctefal T-rainiing, of the* Amferican Osteopathic Association, and an
additional 2 year-s of clinical experience iii therapeutici r-adiology Unfdei the super,'isiefn of an
a~uthorized user -at a maedical ntiin The supervised clinicali experiencee shall include:-

i) Examiininig individuals anid reviewn teicase h~istories to detennine dheif
su~itability for- brachyther-apy treatmient, and any .limitqtin or contrindieationis;

(ii) Select5 fing te proper br-aeh.yherapy sources . dose, and method of

1'-,\ J 1

(111) kaleufatiE ne mc se: and I.

\ --- /

(iv) Post adminiistration followup and r-evie;w of ease histories in eolhibor-ation

G47
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3795

3796

3797
3798

3799
3800
3801
3802
3803
3804

3805

3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3826
3827
3828

3829
3830
3831
3832

3833
3834
3835

3836
3837
3838

with the authorized user.
[NOE: ld .69iepi~dl Of,"! L
See.(169Traiigfor O thmic Use of Strontiumv 90. Exept as pr-ovided in G.73, thie license

shall r-equire the auithonized user- using only strontium 90 for- ophthalmAic radiother-apy to be a
physieian who.!

(a) is cetified in radi.log;y, therapeutic radiology, or- radiation oncology by the American Bowrd
efRdialogy ef

(b) is in the active practice of therapeutic radi.l.gy or ophthalmonlogy,ad has c"mpleted24
hours of instfuction in basic r-adinuelide handling techniques applicable to the use of. stfentiffln 90
for ophthalmic radiother-apy-, and a period of supenvised clinical trainling in opht~halmice radiother-apy.

(1) To satis6' the requirement for iflstrdetioni, the classrooem and laborate-' tr-ainin.g shal
inelude:

(i) Radiation physics and instfmcfnt..ationi..

(ii) Radiati. . protection;

(iii) Mathematics perta+iing to the use and measurcment of r-adioativity; *an

(iv) Radiation bilogy.-

(2) To satisfy the r-equir-ement for a period of suiper~vised liniciial tra"iin iii ophthalmfic
radiot-herapy, training shall be unfder the- sue:in of an authorized u-ser- at a maedical
institution and shall incelude the use of str-ontium 90 for the ophthal~mic treatment of five
individuals that includes:

(i) Examiýnation of cach. individutal to be treated-;

(iGalculation of the dose to beý adfni~strerd-;

(iii) Administr-ation of the dose; atnd

(iv) Followup and i.view of each individual's ease history.
[NOTE: Old .(170-eplak+d b6 G5-91..
Sec. G.70 Training for Use of Sealed Sour.es for Diagoi. Except as Provided in. G.73,th.
liensee shall reHquir, the a..thorized u.ser using a scaled sorce ini a device spe.ified in G.39 to be
physieian, dentist, or pediatfist who:.

V

G48
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3838 (a) Is certified in:
3839

3840
3841
3842
3843
3844
3845
3846
3847
3848

3849
3850
3851.

3852
3853
3 84
38,55
3 856
38'57
3858
3859
3860
3861
3862
3863
3864

(1) Radiology, diagnostic r-adiology, thcrapeutic r-adiology, or- radiationi oncology byth
~AmerCiean Board of Radiology;-

(2) Nuclear medieine by the Amfer-ican Board of Nuclear- Medicine;

()Diagnestic radiology or- radiology by the American Osteepathie Board of Radiology;,

(4) Nuclear- medieine by the Royal College of Physici ans and Surgeons of Canada; of

(b) Has completed 8 hours of classr-oom and labor-ator-y instr-uction *in basic r-adionucelide
hand!ling, teceiu! pcfial appljeable to the use of the device that includs

(1) Radliation physics, mathematics pertaininig to the use and measurement ot
radioactiv-ity, and instfmmfentatien;-

(2) Radiation biele ff;

(3) Radiationa protection; an~

(4) Trainin in the use of the device for- the per-oses authorized by the license.
[NOTE':Fo6r",olG :61, seedG.'690:]
See. G.774-Tffining for- Teletherapy. Except as proeided in G.73, the li1 nsec hall fequiire the

(l t\"A " "'.. . ;.. .. ;*, . A; I ... +1 ..... ;. . . ;. ... . .. ;,÷;.. . . ^,.I I •.

autnoiefzedtuser of a sealcda soure: specmcae int ".47 in a teietner-any uinit to he a physieian VV I I•J=

r - . -.. . .. .. . T -r J ...... .. . . 1" -J . .. ... .. .

3865 (a) Is certified in:
3866
3867
3868
3869
3870
3871
3872
3873

3874
3875
3876
3877
3878

(1) Radiology-, therapeutic radielegy, or- radiation oncoel.ogy by the American .Board of
Radielegy

(2) Radiationl efncl6gý' by ih Ameal-6-n. OsL4,athL Boar d of Radiology;,

(3) Radiology, with specialization 4, lhdio.tL-4,apyý, as aBritish "Fellow Of the.Faculty otf
Radiology" or- "Fellow ofte" Roa Collegge of Radiology"; or

(4) Therapeuitc r-adiolegg' by the, Canadian Roeyal Coll ege of Physicians and Stwgeeons;

D ef • ...

G49
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3880

3881
3882
3883
3884
3885
3886
3887

3888
3889

3890
3891

3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913

3914
3915

3916
3917
3918
3919

3920
3921
3922

3923
3924-

3925

(b) is in the active pr-actice of ther-apeutic r-adiology, and has completed 200 hours of instfcio
in basie r-adionuclide techniques appliceable to the use Of a sealed source int a teletherp u itada
minimum of 3 years of super.isedcicaepric.

(1) To satisfy the requirement for- instmction, the classrooem and labor~ator~y tr-ainijig-shal

(i) Radiation physics and instrumentation-,

(ii) Radiation protection;

(iii) ,Mathematics p. to the use and measufe•,me of rA ... tdi"a"tiv

(iv) RadiAtio; bieoegy;

(v) Review of the f,,ll calibratint measurements and periodic spot checks;

(N4) Preparin~g treatment plans and calcuilating treatmfient timFes;

(vii) U'sing administrative controls to prevent m .isd-iisrfations;

(viii) Implemfenting emnergency proeedurfes to be followed in the event ofth
abnormal operation of a telethep uni or cnsole; and

(ix) Gheckirtg and using suey meters.

(2) To satisfy the requirement foraeiod fupenised clini, ra
shall incelude 1 ye4r in a formal tratining progr-am approved by the Residency Reve
Gefofn~itle bfo Radiology of the Accreditation Counceil for- Graduate Medical E-ducation or
dite Commniiee on Postdoctoral Tr~ainiing of the American Osteopathic As~sociation and an

*additioli 2 ),04s of clinical exopfere in therapeutie r-adio .logy under the sape . Msion of ani
athorized 4§6i at4 medical infstit~utioen.. Th4e suerv~ised clinicýal expefienee shall include

0i) Examining individuals and reviewingteras histories to determiine thei

(ii) Selecting, the proper dos an-d how it is to be adfip~ster-ed;

(iii Cacultin thetelth~apydoses and collaborating with the authori-ze4-u-sef

ýE

Sin Cthe fv I e" aI pati iIto pfJ1~g
5

.I ant eens d.,Iiittie o

pr-escribed doses as wafaiited by patient's or htf-faft
rai4eiqn;and

........... ... ........ unglria y
r•esearch stje.t's reaction to

G50
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3925

3926
3927
3928
3929
3930

3931
3932

3933
3934
3935
3936

3937
3938

3939
3940
3941
3942

3943
3944
3945
3946
3947
3948

3949
3950
3951

3952

3953
3954
3955
3956

3957
3958

3959
3960

3961
3962

3963

3964
3965

[NOTE: Fo o6ld G.721. se& G.-57;l
nistr-ation followrup and r-e ITiew of ease histories.

toy YPtysteist. .!lie iteensee shall require the teledier-apy physte.

(a) Be eeri~ifiWd by the Ame~ican Board of Radielogy n

(1) Thcr-apeutic r-adiological physic-s;

(2) Roegen fay and gamma r.a.y physics;

(3) X ray and radium,, phy.i; ..

(4) Radielogical physics; e

(b) Be cer-tified by the i½mcflcan Boar-d of Mledical Ph' s:ies in radiation oncology physies; et

(e) Hold amaster's or- doctor's degee in physics, biophysics, radiologpcal physics, of health
physics, and have completed 1 year- of full timne taining in ther-apeutie r-adiological physics and as
1 yearo• f full ti..e work p............ ."nider the supeision of a teletherapy physicist at a medical
institution. Toe meet thseaurcct, the 4idividutal shall ha-ve performed the tasks listed in G 9
G.56, G.57, and G.58 under the sueiio of a telcthcrapy phyieist dur-ing the year- of wor-k

[For old G.73; see G.5 7.1
See. G.73-A'cIni-ag for ExistingAuthoir-ized Users. Pr-actitioeries ofk he healing arts identified as
authorized users for the hu1man uise f radi•ative mater.... I. n a Agency,, NRC er Agreement Sta•t
or- Licensing State lie ense on October 9, 1995 Who perform enly those methods of use forf whic
they were authorized on that date need not comply Awithjhe trainiHng requtfirements of G.63 !hroug

See. ~ ~ ~ ~ i a. hviii Three onthf~ FffPro q am Vphysician who, befor-e July 1, 1984,
bgna3 Atonth'nuclear- ficidicinc triigprogram approedbte Accredit~ation Councilfo

Graduate Medical Education and has successfully 66inpleted the pr-egaff, is exempted fromth
requirements of G.65 or G-.6&.
r[Foit . s .6 1 d : .. _
Sec. G.75 Training for- an Authorzed Nuctlear PLIIaIs.. Th6 li' ,ie shall requi e the-

autthoriz~ed nucilear pharmfacist to be a pharmacist who:

G51
Supp. 415
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3965

3966

3967
3968

3969
3970
3971
3972

3973
3974

3975
3976
3977

3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992

3993
3994
3995
3996

3997
3998

3999
4000
4001

4002
4003
4004
4005

4006
4007
4008
4009

4010

(a) Has eur-rent boar~d ceeiifieation as a nuctleaf pharmacist by the Board of Pharm~a" "uitieal
Speeialties ef

(b) (1) Has completed 700 hours in a stfuetred educational proa onisting of both:

(i) Didacti ' training ini the fellowing.area.

(.a) Radiation physics and insAumnt~atien;

(b) Radiati-n r-o.teeti ,;

Mp ining to the use and measturent of radieactiviy;.

(d Chemistry of r-adioactive material for- medical use; and

(e), Radiation biol-gy; an

(4i) Supefvised kxeinei a nuclear pharmacy involvinig the following!

(a s~ppig rciing, and perfomffing related radiation sth-veys;

() Using and per-forming checks for pro peIr- operation of ds
,alibr.aters, s. .cy, meters, and, if appropiate, instruments used tomeasure
alpha or- beta effiiuing radionuelides;

(g) Calcuilating, assay4ng, and safely pr-epafing dosages for patients ot
huiman r-escarceh suibjects;-

()Using adrnini~ratih', conitrols to avoid mfistakes in the adminlistr-ation
el~f radieactive material;an

(e) Using p.cedu. to , prevent 'or miniize containtion• a,.d uising
propr ~contmifrtion-roeduics; aind

(2) Has obtained '"tten certification,; signed by a pr-eceptor- authoiizcd nuceler
pharmacist, that the aoevp fraiýflig,.has becn satisfactorily comfpicted and that the inidividuial
has achieved a lvelof orpetoney suffici~ent'to indepen~dently operate a nucilear phannaey.

[NOTE-': Fbr old G'-.751 I-c G.571
See. G75 I -Trifling for Existing NtuclearPh'armacists. .A likensee may apply' fo and- must r:_ee-ve
a licenise anmetidffnt idcntiItintg an e-ixisting nucle haraisi as ant authorizead nucl-lear phanmacist
before it allows this individual to workE as an autho~rizev ucerphrais.A

t a...-e.iiela ,h faa t A.

-.1

:04

G52
Supp. 915



4/10/07 .113 1

4011
4012
4013
4014
4015
4016
4017

4018
4019
4020
4021
4022
4023
4024
4025

4026
4027
4028

4029
4030
4031
4032
4033
4034
4035
4036

4037

4038
4039
4040
4041
4042
4043
4044
4045

4046
4047

4048
4049
4050
4051
4052
4053
4054
4055
4056

pharmacist who has completed a structured educational proegram as specified in G.75 before [the
effeetive *date of this r~eglatien], and who is working in a nucelear pharmacy wouild qualify as a

exsting nuc lear pharmaeist. An existinig nuclear- pharmacist need not comply with the requir-ements
on preceptor: statemnent (G.75(b)(2)) and recentuiess of training (G.76) to qualify as an authefiized
nucelear- pharmnacist.
[For ld 6.76. ,'s~eG5
See. G.76 Recentness of Trainine1,. The training and experience speeified in this Part shall have
been obtained within the 7 years preceding te date of application or- the individual shall have had
conftinuing aUpplcbl6 xerec since the r-equir-ed tra~ining and experience was completed.
F OldG.7-7,'( rewhtt asG.6.1

licensee may eendut r-esearfh us~ing r-adioactive material proevided that the r-esearceh is conducted,
fttnded, suipported, or- replatcd by a Federal Agencey whieh has iffplcmcntcd the Federal PolIicy o
the Proetectien of Httman Subjects. Otherwise, a licensee shall apply fer- and receive approeval ef"
specific afnendment to its license before eenduefifnb sueh research. ýBoth tye efl hensees shall, at

a inimum obtaina inforimed consent fromn the human subjects and obtain prior- review and approva
of the r.esearch activities by an ",nstitutional Review Board" in. ac.ordance.with the mean.ing o,
these terms as defined and described in the Federal Policy for- the Proetection of Human Subjets
[New G.690 is old G.71]
Sec. G.690 Training for Use of Remote Afterloader Units, Teletherapy Units, and Gamma
Stereotactic Radiosurgery Units.

Except as provided in G.57, the licensee shall require an authorized user of a sealed source for a
use authorized under G.600 to be a physician who:

(a) Is certified by a medical specialty board whose certification process has been recognized
by the NRC or an Agreement State and who meets the requirements in G.690(b)(3) and
G.690(c). (The names of board certifications which have been recognized by the NRC or an
Agreement State will be posted on the NRC's Web page.) To have its certification process
recognized, a specialty board shall require all candidates for certification to:

(1) Successfully complete a minimuim of 3 years of r~sidel-cy training in a radiation
therapy program approved by the Residency Review Committee of the Accreditation
Council. for Graduate Medical Education or the Royal Coll&e geofPhysicians and
Surgeons of Canada or the Committe& on Post-Graduate'Training of the American
Osteopathic Association; and

(2) Pass an examination, administered by diplomnates of the'specialty board, which
tests knowledge and competence in radiation safety, radionuclide handling, treatment
planning, quality assurance, and clinical use of stereotactic-radiosurgery, remote
afterloaders and external beam therapy: or

(b) (1) Has completed a structured educational proram in basic radionuclide techniques
applicable to the use of a sealed source in a therapeutic medical unit that includes:

(i) 200 hours of classroom and laboratory training in the following areas:
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4057
4058

4059

4060
4061
4062
4063
4064

4065
4066
4067
4068
4069

4070
4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090

4091
4092
4093
4094

4095
4096

4097
4098
4099
4100
4101
4102

(a) Radiation physics and instrumentation:

(b) Radiation protection:

(c) Mathematics pertaining to the use and measurement of
radioactivity: and

(d) Radiation biology; and

(ii) 500 hours of work experience, under the supervisionI of an 'authorized user
who meets the requirements in G.690, or NRC or equivalent Agreement State
requirements at a medical institution, involving:

(a) Reviewing full calibration measurements and periodic spot-c~ecks;

(b) Preparing treatment plans and calculating treatment doses and

(c) Using administrative controls to prevent a misadministration
involving the use of radioactive material:

(d) Implementing emergency procedures to be followed in the event of
the abnormal operation of the medical unit or console:,

(e) Checking and using survey meters: and

(f) Selecting the proper dose and how it is to be administered: and

(2) Has completed 3 years of sup'ervised clinical experience in radiation therapy,
under an authorized user who meets the requirements in G.690, or NRC or equivalent
Agreement State requirements, as part of a formal training program approved by the
Residency Review Committee for Radiation Oncology of the Accreditation Council for
Graduate Medical Edi~uation or the Ro6yal College of Physicians and Surgeons of Canada
or the Committee on.Postdoctoral Training of the American Osteopathic Association.
This experience may•e obtained conc'irrently with the supervised work experience
required by G.690(b)(1)(ii); and.

(3) Has obtained written attestation that-the individual has satisfactorily completed
the requirements in 0.690(a)(1) or G.690Lb)(1) arid G.690(b)(2), and G.690(c), and has
achieved a level of co-npetencv sufficient to function independently as an authorized user
of each ty.p of therapeutic medical unit for which the individual is requesting authorized
user status. the Written attestation must be signed by a preceptor authorized user who
meets the requirements in G.690, or NRC or equivalent Ageement State requirements for
an authorized user for each type of therapeutic medical unit for which the individual is
requesting authorized user status; and
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4103

4104 (C) Has received training in device operation, safety procedures, and clinical use for the
4105 type(s) of use for which authorization is sought. This training requirement may be satisfied by
4106 satisfactory completion of a training program provided by the vendor for new users or by
4107 receiving training supervised by an authorized user or authorized medical physicist, as
4108 appropriate, who is authorized for the type(s) of use for which the individual is seeking
4109 authorization.
4110
4111

4112
4113 Other Medical Uses of Radioactive Material or Radiation From Radioactive Material
4114
4115
4116

41'17 Sec. G.1000 Other Medical Uses of Radioactive Material or Radiation from Radioactive
4118 'Material.
4119
4120 A licensee may use radioactive material or a radiation source approved for medical use which is
4121 not specifically addressed in G.100 through G.690 if:
4122
4123 (a) The applicant or licensee has submitted the information required by G.12(a)(2) through
4124 G.12(b), and
4125
4126 (b) The applicant or licensee has received written approval from the Agency in a license or
4127 license amendment and uses the material in accordance with the regulations and specific
4128 conditions the Agency considers necessary for the medical use of the material.
4129
4130
4131

4132 Records
4133 '

4134

4135 .

4136 Sec. G.2024 Records of Authority and Responsibilities for Radiation Protection Programs.
4137
4138 (a) A licensee shall retain a record of actions taken by the licen'se e management in
4139 accordance with G.24(a) for 5 years. The record must include-a srmniary of the actions taken
4140 and a signature of licensee management.
4141
4142 (b) The licensee shall retain a copy of both authority, duties, and responsibilities of the
4143 Radiation Safety Officer as required by G.24(e), and a signed copy 6f each Radiation Safety
4144 Officer's agreement to be responsible for implementing theradiation safety program, as required
4145 by G.24(b), for the duration of the license. The records must include the signature of the
4146 Radiation Safety Officer and licensee management.
4147
4148 Sce. G.2040 Records of Written Directives.
4149
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4150
4151
4152
4153
4154
4155
4156
4157

4158
4159

4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178

4179
4180
4181
4182
4183
4184
4185
4186
4187

4188
4189
4190
4191
4192
4193

4194
4195
4196

A licensee shall retain a coyv of each written directive as recuired bv G.40 for 3 years.

Sec. G.2041 Records for Procedures for Administrations Requiring a Written Directive.

A licensee shall retain a copy of the procedures required by G.41(a) for the duration of the
license.

Sec. G.2060 Records of Calibrations of Instruments Used to Measure the Activity of Unsealed
Radioactive Material.

A licensee shall maintain a record of instrument calibrations required by G.60.A and G.60.B for
3 years. The records must include the model and serial number of the instrument, the date of the
calibration, the results of the calibration, and the name of the individual who performed the
calibration.

Sec. G.2061 Records of Radiation Survey Instrument Calibrations.

A licensee shall maintain a record of radiation survey instrument calibrations required by G.61
for 3 years. The record must include the model and serial number of the instrument, the date of
the calibration, the results of the calibration, and the name of the individual who performed the
calibration.

Sec. G.2063 Records of Dosages of Unsealed Radioactive Material for Medical Use.

(a) A licensee shall maintain a record of dosage determinations required by G.63 for 3 years.

(b) The record must contain:

(J) The radiopharmaceutical;

(2) The patient's or human research subject's name, or identification number if one
has been assigned.

(3) The prescribed dosage, the determined dosage, or a notation that the total'activity
is less than 1.1 MBq (30 ttCi):

(4) The date and'time of the dosamge determination; and

(5) the name of the individual who determined the dosage.

Sec. G.2067 Records of Leak Tests and Inventory of Sealed Sources and Brach1therapy
Sources.

(a) A licensee shall retain records of leak tests required by G.67(b) for 3 Years. The records
must include the model number, and serial number if one has been assined, of each source
tested; the identity of each source by radionuclide and its estimated activity; the results of the
test: the date of the test; and the name of the individual who performed the test.

\i.
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4197

4198 (b) A licensee shall retain records of the semi-annual physical inventory of sealed sources
4199 and brachytherapy sources required by G.67(g) for 3 years. The inventory records must contain
4200 the model number of each source, and serial number if one has been assiganed, the identity of
4201 each source by radionuclide and its nominal activity, the location of each source, and the name of
4202 the individual who performed the inventory.
4203

4204 Sec. G.2070 Records of Surveys for Ambient Radiation Exposure Rate.
4205
4206 A licensee shall retain a record of each survey required by G.70 for 3 years. The record must
4207 include the date of the survey, the results of the survey, the instrument used to make the survey,
4208 and the name of the individual who perfon-ned the survey.
4209
4210 Sec. G.2075 Records of the Release of Individuals Containing Unsealed Radioactive Material or
4211 Implants Containing Radioactive Material.
4212

4213 (a) A licensee shall retain a record of the basis for authorizing the release of an individual in
4214 accordance with G.75, if the total effective dose equivalent is calculated by:
4215
42i6 (1) Using the retained activity rather than the activity administered;
4217
4218 (2) Using an occupancy factor less than 0.25 at 1 meter,
4219
4220 (3) Using the biological or effective half-life; or
4221
4222 (4) Considering the shielding by tissue.
4223
4224 (b) A licensee shall retain a record that the instructions required by G.75(b) were provided to
4225 a breast-feeding female if the radiation dose to the infant or child from continued breast-feeding
4226 could result in a total effective dose equivalent exceeding 5 mSv (0.5 rem).
4227

4228 (c) The records required by G.2075(a) and G.2075(b) must be retained for 3 years after the
4229 date of release of the individual.
4230
4231 Sec. G.2080 Records of Mobile Medical Services.
4232
4233 (a) A licensee shall retain a copy of each letter that permits the use of radioactive material at
4234 a client's address, as required by G.80(a)(1). Each letter must clearly delineate the authority and
4235 responsibility of the licensee and the client and must be retained for 3 years after the last
4236 provision of service.
4237

4238 (b) A licensee shall retain the record of each survey required by G.S80(a)(4) for 3 years. The
4239 record must include the date of the survey, the results of the survey, the instrument used to make
4240 the survey, and the name of the individual who performed the survey.
4241

4242 Sec. G.2204 Records of Molybdenum-99 Concentrations.
4243
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4244

4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259

4260
4261
4262
4263
4264
4265
4266
4267
4268

4269

4270
4271
4272

4273
4274
4275
4276
4277
4278
4279

4280
4281
4282
4283
4284
4285
4286,
4287

4288

4289

4290

A licensee shall maintain a record of the molybdenum-99 concentration tests required by
G.204(b) for 3 years. The record must include, for each measured elution of technetium-99m,
the ratio of the measures expressed as kilobecquerel of molybdenum-99 per megabecquerel of
technetium-99m (or microcuries of molybdenum per millicurie of technetium), the time and date
of the measurement, and the name of the individual who made the measurement.

Sec. G.23 10 Records of Safety Instruction.

A licensee shall maintain a record of safety instructions required by G.310, G.410, and G.610 for
3 years. The record must include a list of the topics covered, the date of the instruction, the
name(s) of the attendee(s), and the name(s) of the individual(s) who provided the instruction.

Sec. G.2404 Records of Surveys after Source Implant and Removal.

A licensee shall maintain a record of the surveys required by G.404 and G.604 for 3 years. Each
record must include the date and results of the survey, the survey instrument used, and the name
of the individual who made the survey.

Sec. G.2406 Records of BrachytherapVy Source Accountability.

(a) A licensee shall maintain a record of brachytherapy source accountability required by
G.406 for 3 years.

(b) For temporary implants, the record must include:

k.

• f 1 •m L m

(1) The number and activity of sources removed from storage, the time and date they
were removed from storage, the name of the individual who removed them from storage,
and the location of use; and

(2) The number and activity of sources returned to storage, the time and date they
were returned to storage, and the name of the indi'vidual who returned them-to storage.

(c) For permanent imnplant§ithe ,record must include:

(1) The number and activity of sources removed from storage, the date they were
removed from storage, and the name of the individual who removed them from storage:

(2) The number and activity of sources not implanted, the date they were returned to
storage, and' the name of the' individual who returned them to storage; and

(3) The number and activity of sources pennanently implanted in the patient or
human research subiect.

Sec. G.2432 Records of Calibration Measurements of Brachvtheranv Sources.

(a) A licensee shall maintain a record of the calibrations of braclhytherapv sources required
bv G.432 for 3 years after the last use of the source.
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4291
4292

4293
4294

4295

4296
4297
4298
4299
4300
4301
4302
4303
4304

4305
4306
4307
4308

4309
4310
4311
4312
4313
4314
4315
4316
4317
4318.
4319
4320
4321
4322
4323
4324
4325

4326

4327

4328
4329
4330
4331

4332

4333
4334
4335

4/10/07 119

(b) The record must include:

(1) The date of the calibration;

(2) The manufacturer's name, model number, and serial number for the source and
the instruments used to calibrate the source;

(3) The source output or activity:

(4) The source positioning accuracy within the applicators; and

(5) The name of the individual, the source manufacturer, orthe calibration laboratory
that performed the calibration.

See. G.2433 Records of Decay of Strontium-90 Sources for Ophthalmic Treatments.

(a) A licensee shall maintain a record of the activity of a strontium-90 source required by
G.433 for the life of the source.

(b) The record must include:

(1) The date and initial activity of the source as determined twider G.432: and

(2) For each decay calculation, the date and the source activity as determined under
G.433.

Sec. G.2605 Records of Installation, Maintenance, Adjustment, and Repair of Remote
Afterloader Units, Teletherapy Units, and Gamma Stereotactic Radiosurgery Units.

A licensee shall retain a record of the installation, maintenance, adjustment, and repair of remote
afterloader units, teletherapy units, and gamnia stereota6tic radiosurgery units as required by
G.605 for 3 years. For each installation, maintenance, adjustment and repair, the record must
include the date, description of the service, and name(s) of the individual(s) who perfonned the
work.

Sec. G.2610 Records of Safety Procedures.

A licensee shall retaif a copy of the procedures required by G.610(a)(4) and G.610(d)(2) until
the licensee no longer possesses the remote afterloader, teletherapy unit, or gamma stereotactic
radiosurgery unit.

Sec. G.2630 Records of Dosimetry Equipment used with RemoteAfterloader Units, Teletherapy
Units, and Gamma Stereotactic Radiosurgery Units.
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4336 (a) A licensee shall retain a record of the calibration, intercomparison, and comparisons of its
4337 dosimetry equipment done in accordance with G.630 for the duration of the license.
4338

4339 (b) For each calibration, intercomparison, or comparison, the record must include:
4340

4341 (1) The date;
4342
4343 (2) The manufacturer's name, model numbers and serial numbers of the instruments
4344 that Were calibrated, intercompared, or compared as required by G.630(a) and G.630(b);
4345

4346 (3) The correction factor that was determined from the calibration or comparison or
4347 the apparent correction factor that was determined from an intercomparison; and
4348
4349 (4) The names of the individuals who performed the calibration, intercompaison, or
4350 comparison.
4351
4352 Sec. G.2632 Records of Teletherapy, Remote Afterloader, and Gamma Stereotactic
4353 Radiosurgery full Calibrations. \3.

4354

4355 (a) A licensee shall maintain a record of the teletherapy unit, remote afterloader unit, and
4356 gamma stereotactic radiosurgery unit full calibrations required by G.632, G.633, and G.635 for 3
4357 years.
4358

4359 (b) The record must include:
4360

4361 (1) The date of the calibration,
4362

4363 (2) The manufacturer's name, model number, and serial number of the teletherapy,
4364 remote afterloader, and gamma stereotactic radiosurgery unit(s), the source(s), and the
4365 instruments used to calibrate the unit(s);
4366

4367 (3) The results and an assessment of the full calibrations,
4368

4369 (4) The results of the autoradiograph required for low dose-rate remote afterloader
4370 units, and
4371

4372 (5) The signature of the autthorized medical physicist who performed the full
4373 calibration.
4374

4375 Sec. G.2642 Recordsof Periodic Spot-checks for Teletherapy Units.
4376

4377 (a) A licensee shall retain a irecord of each periodic spot-clieck for teletherapy units required
4378 by G.642 for 3 years.
4379
4380 (b) The record inust include:
4381

4382 (1) The date of the spot-check;
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4383

4384 (2) The manufacturer's name, model number, and serial number of the teletherapy
4385 unit, source and instrument used to measure the output of the teletherapy unit-
4386
4387 (3) An assessment of timer linearity and constancy,
4388
4389 (4) The calculated on-off error,
4390
4391 (5) A determination of the coincidence of the radiation field and the field indicated by
4392 the light beam. localizing device;
4393
4394 (6) The determined accuracy of each distance measuring and localization device,
4395
4396 (7) The difference between the anticipated output and the measured output;
4397
4398 (8) Notations indicating the operability of each entrance door electrical interlock,
4399 each electrical or mechanical stop, each source exposure indicator light, and the viewing
4400 and intercom system and doors; and
4401
4402 (9) The namne of the individual who performed the periodic spot-check and the
4403 signature of the authorized medical physicist who reviewed the record of the spot-check.
4404
4405 (C) A licensee shall retain a copy of the procedures required by G.642(b) until the licensee no
4406 longer possesses the teletherapy unit.
4407
4408 Sec. G.2643 Records of Periodic Spot-checks for Remote Afterloader Units.
4409

4410 (a) A licensee shall retain a record of each spot-check for remote afterloader units required
4411 by G.643 for 3 years.
4412
4413 (b) The record must include, as applicable:
4414
4415 (1) The date of the spot-check,
4416
4417 (2) The manufacturer'sname, mi6del numlner, and serial nuhiber for the remote
4418 afterloader unit and source;
4419
4420 (3) An assessment of timer accuracy'
4421
4422 (4) Notations indicating the operability of each entrance door electrical interlock,
4423 radiation monitors, source exposure indicator lights, viewing and intercom systems, and
4424 clock and decayed source activity in the unit's computer; and
4425

4426 (5) The name of the individual who performed the periodic spot-check and the
4427 si-nature of the authorized medical physicist who reviewed the record of the spot-check.
4428
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4429 (C) A licensee shall retain a copy of the procedures required by G.643(b) until the licensee no
4430 longer possesses the remote afterloader unit.
4431
4432 Sec. G.2645 Records of Periodic Spot-checks for Gamma Stereotactic Radiosurgery Units.
4433
4434 (a) A licensee shall retain a record of each spot-check for garma stereotactic radiosurgery.
4435 units required by G.645 for 3 years.
4436
4437 (b) The record must include:
4438
4439 (1) The date of the spot-check,
4440
4441 (2) The manufacturer's name, model number, and serial number for the gamm
4442 stereotactic radiosurgery unit and the instrument used to measure the output of the unit,
4443
4444 (3) An assessment of timer linearity and accuracy.
4445
4446 (4) The calculated on-off error;
4447
4448 (5) A determination of trunnion centricity;
4449
4450 (6) The difference between the anticipated output and the measured output:
4451

4452 (7) An assessment of source output against computer calculations:
4453
4454 (8) Notations indicating the operability of radiation monitors, helmet microswitches,
4455 emergency timing circuits, emergency off buttons, electrical interlocks, source exposure
4456 indicator lights, viewing and intercom systems, timer tennination, treatment table
4457 retraction mechanism, and stereotactic frames and localizing devices (trulmions); and
4458
4459 (9) The name of the individual who performed the periodic spot-check and the
4460 signature of the authorized medical physicist who. reviewed the record of the spot-check.
4461
4462 (c) A licensee shall-retain a copy ofthe irocedurcs requiredby G.645(b) until the licensee no
4463 longer possesses the gamma stereotactic radiosurgery unit.
4464

4465 Sec. G.2647 Records of Additional Technical Requirements for Mobile Remote Afterloader
4466 Units.
4467

4468 (a) A licensee shall retain a record of each check for mobile rem'odte afterloader units required
4469 by G.647 for 3 years.;
4470

4471 (b) The record must include:
4472

4473 (1) The dateof the check;
4474
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4475 (2) The manufacturer's name, model number, and serial number of the remote
4476 afterloader unit;
4477

4478 (3) Notations accounting for all sources before the licensee departs from a facility;
4479
4480 (4) Notations indicating the operability of each entrance door electrical interlock,
4481 radiation monitors, source exposure indicator lights, viewing and intercom system,
4482 applicators, source transfer tubes, and transfer tube applicator interfaces, and source
4483 positioning accuracy; and
4484

4485 (5) The signature of the individual who performed the check.
4486

4487 Sec. G.2652 Records of Surveys of Therapeutic Treatment Units.
4488
4489 (a) A licensee shall maintain a record of radiation surveys of treatment units made in
4490 accordance with G.652 for the duration of use of the urit.
4491
4492 (b) The record must include:
4493
4494 (1) The date of the measurements;
4495

4496 (2) The manufacturer's name, model number and serial number of the treatment unit,
4497 source, and instrument used to measure radiation levels;
4498
4499 (3) Each dose rate measured around the source while the unit is in the off position
4500 and the average of all measurements; and
4501

4502 (4) The Signature of the individual who perfonned the test.
4503
4504 Sec. G.2655 Records of 5-year Inspection fot Teletherapy and Gamma Stereotactic
4505 Radiosurgery Units.
4506
4507" (a) A licensee shall maintain a record of the: 5-year inspections f&r teletherapy and gamma
4508 stereotactic radiosurgery units required by G.655 for the duration of use of the unit.
4509
4510 (b) The record must contain:
4511

4512 (1) The inspector's radioactive materials license humber;
4513

4514 (2) The date of inspection;
4515

4516 (3) The manufacturer's name and model number and serial number of both the
4517 treatment unit and source;
4518

4519 (4) * A list of components inspected and serviced, and the type of service; and
4520

4521 (5) The signature of the inspector.
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