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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 lonizing 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 _ e

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.
- %‘ '
oland & Tletcher, anaggr
Radiological Health Program
Air and Radiation Management Administration
Ko
RGF/REM
Enclosures:
As stated.

TTY Users 1-800-735-2258
Via Maryland Relay Service
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GENERAL PROVISIONS

PART A
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Sec. A.1 Scope. Except as otherwise specifically provided, these regulations apply to all persons who
receive, possess, use, transfer, own, or acquire any source of radiation; provided, however, that nothing in
these regulations shall apply to any person to the extent such person is subject to regulation by the U.S.
Nuclear Regulatory Commission./' This part also gives notice to all persons who knowingly provide to
any licensee, applicant, certificate of registration holder, contractor, or subcontractor, components,
equipment, materials, or other goods or services, that relate to a licensee's, applicant's or certificate of
registration holder's activities subject to these regulations, that they may be individually subject to

Maryland Department of the Environment enforcement actions for violation of A.16.

Sec. A.2 Definitions. As used in these regulations, these terms have the definitions set forth below.

Additional definitions used only in a certain part will be found in that part.

"A1" means the maximum activity of special form radioactive material permitted in a Type A package.
"A2" means the maximum activity of radioactive material, other than special form radioactive material,

permitted in a Type A package. These values are either listed in Appendix A of Part T of these

regulations, Table I, or may be derived in accordance with the procedure prescrlbed 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.

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

"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.

"Agency" means the Maryland Department of Environment, Rad1ologlca1 Health Program.

"Agreement State" means any State with which the U.S. Nuclear Regulatory Commission or the U.S.
Atomic Energy Commission has entered into an effective agreement under subsection 274b. of the
Atomic Energy Act of 1954, as amended-(73-5tat-—635).

"Airborne radioactive material" means any radioactive material dispersed in the air in the form of dusts,

fumes, particulates, mists, vapors, or gases.

" Airborne radioactivity area" means a room, enclosure, or area in which airborne radioactive material

exists in concentrations:

tl) In excess of the derived air concentrations (DACs) specified in Appendix B, Table I of Part D of

these regulations, or

(2) To such a degree that an individual present in the area without respirator protective equipment could
exceed, during the hours an individual is present in a week, an intake of 0.6 percent of the annual limit on

intake (ALI) or 12 DAC hours.

1/ Attention is directed to the fact that regulation by the State of source material, byproduct material, and
special nuclear material in quantities not sufficient to form a critical mass is subject to the provisions of the
agreement between the State and the U.S. Nuclear Regulatory Commission and to 10 CFR Part 150 of the

Commission's regulations.

Al
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"Annually" means either (1) at intervals not to exceed 1 year or (2) once per year, at about the same time
per year (plus or minus 1 month).

"As low as reasonably achievable (ALARA)" means maldng evcry reasonable effort to maintain
exposures to radiation as far below the dose limits in these regulations as is practical, consistent with the

purpose for which the licensed or registered activity is undertaken, taking into account the state of .~

technology, the economics of improvements in reiation to state of technology, the economics of

“ improvements in relation to benefits to the public ‘'health and safety, and other societal and socioeconomic s
‘considerations, and in relation to utilization' of nuclear energy and hcensed or regxstcred sources of

radiation in the public 1nterest
" Authorized nuclear pharmacist" means a phamiacist who-is:

ey

requirements in Sectlons G 55 and Q. 59 or

(2) Ist 1Ident1ﬁed as an authorized nuclear pharmac1st on; -a—heease—rssaed»-bythe—Ageﬁe-y%theM%G;er—my

(1) A specific license issued by the Agreement State or NRC that authorizes medical use or the |

practice of nuclear pharmacy;

(ii) A permit issued by an NRC master material licensee that authorizes medical use or the
practice of nuclear pharmacy;

(ii1)__An authorization issued by an Agreement State or NRC broad scope medical use licensee
that authorizes medical use or the practice of nuclear pharmacy; or

(iv) A permit issued by an NRC master material license broad scope medical use permittee that
authorizes medical use or the practice of nuclear pharm_acv; or

(3) Is ildentified as an authorized nuclear pharmacist by a comm«.rcml nuclear pharmacy that has been

3 ]

authorized to identify duthonzed nucledr phammmsts RC

(4) Is designated as an authorized nuclear pharmacist in accordance with Sec. C.28(31)(2)(iv).

"Background radiation" means radiation from cosmic sources; naturally occurring radioactive materials,
including radon, except as a decay product of source or special nuclear material, and including global
fallout as it exists in the environment from the testing of nuclear explosive devices or from past nuclear
accidents such as Chernobyl that contribute to background radiation and are not under the control of the
licensee. "Background radiation" does not include sources of radiation from radioactive materials or
radiation producing machines regulated by the Agency.

"Becquerel” (Bq) means the SI unit of activity. One becquerel is equal to 1 disintegration or
transformation per second (S-1).

"Bioassay" means the determination of kinds, quantities or concentrations and, in some cases, the
locations of radioactive material in the human body, whether by direct measurement, in vivo counting, or
by analysis and evaluation of materials excreted or removed from the human body. For purposes of these
regulations, "radiobioassay" is an equivalent term.

-l
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"Byprodubt material" means:

(1) -Any radioactive material, except special nuclear material, yielded in or made radioactive by exposure

to the radiation incident to the process of producing or utilizing spécial nuclear material; and

(2) The. tailings or ‘wastes produced by the extraction or concentratlon of uranium or thorium from ore -

(processed primarily for its source material content, including discrete surface wastes resulting from

uranium or thorium solution extraction processes. Underground ore bodies depleted by these solution 5'
extraction operatlons do not constitute "byproduct material” within this deﬁmtlon
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"Interlock" means a device arranged or connected such that the occurrence of an event or
condition is required before a second event or condition can occur or continue to occur.

"Internal dose" means that portion of the dose equivalent received from radioactive matenal
taken into the body.

o

"License" means a hcense to possess or use radloactlve materlal including a 11cense amendment -

issued by the Agency.

"Licerised material” means radloactlve material received, possessed, used transferred or
disposed of under a general or specific license issued by the Agency.

"Licensee" means any person who is hcensed by the Agency in accordance w1th these
regulations.

"Licensing State" means any State with regulations equ1Valent' to the Suggested State

- Regulations for Control of Radiation relating to, and an effective program for, the regulatory

control of NARM and which has been granted final de51gnat10n by the Conference of Radiation
Control Program Directors, Inc. . -

"Limits" [See "DoseLimits"]

"Lost or missing licensed material" means licensed material whose location is unknown. This
definition includes licensed material that has been shipped but has not reached its planned
destination and whose location cannot be readily traced in the transportation system.

"Major processor" means a user processing, handling, or manufacturmg radioactive material
exceeding Type A quantities as unsealed sources or material, or exceeding 4 times Type B
quantities as sealed sources, but does niot include nuclear medicine programs, universities, -

. industrial radiographers, or small industrial programs. Type A and B quantities are defined in

Section 71.4 of 10 CFR Part 71

“Medical use” means the intentional internal or external administration of radioactive material,
or the radiation therefrom, to patients or human research subjects in the practice of the healmg
arts. S

"Member of the pubhc" means any 1nd1v1dua1 except when that 1nd1v1dua1 is rece1v1ng an
occupational dose. . o e s

[

"Minor" means an individual less than 18 years of age.

A7
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."Monitori e n, r ive eri entrations, su
"Monitoring" means the measurement of radiation, radioactive material concentratio rface

area activities or quantities of radioactive material "and the use of the results of these
measurements to evaluate potentlal exposures and doses. For purposes of these regulations
"radiation momtormg and "radiation protection monitonng are equivalent terms.

"NARM" means any naturally occurring or accelerator-produced radioactive material. It does
not include byproduct, source, or special nuclear material.

"Natural radioactivity" means radioactivity of naturally occurring nuclides.

"Nuclear Regulatory Commission” (NRC) means the U.S. Nuclear Regulatory Commission or its - ‘
duly authorized representatives ' - N AN

"Occupational dose" means the dose received by an individual in the course of employment in
which the individual's a551gned duties involved exposure to sources of radiation, whetlier in the
possession of the licensee, registrant, or other person. This includes exposure to radiation from
registered and unregistered radiation machines or exposure to radioactive material from licensed
and unlicensed sources of radiation. Occupational dose does not include dose received from
background radiation, from any medical administration the individual has received, from-
exposure to individuals-administered radioactive material and released in accordance wrth Sec.
G.725, from voluntary participation in medical research programs, or as a member of the publlc.

"Package" means the packaging together with its radioactive contents as presented for transport.

"Particle accelerator" means any machine capable of accelerating electrons, protons; deuterons,
or other charged particles in a vacuum and of discharglng the resultant particulate or other
radiation into a medium at energies usually in excess of 1 MeV.

"Person" means an individual, receiver, trustee, guardian, personal representative, ﬁduciary, or
representative of any kind and any partnershlp, firm, association, corporation, or other entity.
"Person" includes any public or municipal corporation and any agency, bureau, department, or

instrumentality of state or local government and, to the extent authonzed by federal law, federal
government.

""Personnel momtorlng equrpment" [See "Ind1v1dual momtonng devrces"] ‘

“Pharmacist" means an individual licensed by a State or Territory of the United States the '
District of Columbia or the Commonwealth of Puerto cho to practlce pharmacy

"Physrcian means an 1nd1v1dual who is authorrzed under the Maryland Medical Practice Act to
practice medicine in this State.

P, oo uf

“Prescribed dose” means:

(1) For gamma stereotactic radiosurgery, the total dose as documented in the written
directive;

(2) For teletherapy, the total dose and dose per fraction as documented in the written ~
directive; o |

(3) For manual brachytherapy, either the total source strength and exposure time or the
total dose, as documented in the written directive:; or

(4) For remote brachytherapy afterloaders, the total dose and dose per traction as
documcntcd in the written directive.
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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, dese-from any medical administration the individual has received, dese-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, burns 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-autherized by-the-ageney-under a-speeifie Hieense-ora
275  registration; 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 (1)_A specific medical use license issued by an Agreement State or the NRC; or

282

283 (i1) A medical use permit issued by a NRC master material licensee; or

284

285 (3)_Has been determined by a registrant as an individual who has the knowledge and responsibility to

286 apply appropriate radiation protection regulations.
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"Radioactive material" means any solid, liquid, or gas which emits radiation spontaneously.
"Radioactivity" means the transformation of unstable atomic nuclei by the emission of radiation. _

"Registrant" means any person who is registered with the Ageﬁéy or is:legally obligated to register with the
Agency pursuant to these regulations and Act. . . ‘

“

A9
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298  "Registration" means registration with the Agency in accordance with the regulations adopted by the Agéncy.
299 o

300  "Regulations of the U.S. Department of Transportation” means the regulations in 49 CFR Parts 100-189.

301 | o |
302  "Rem" means the special unit of any of the quantities expressed as dose equivalent. The dose equivalent in rem
303  isequal to the absorbed dose in rad multiplied by the quality factor (1 rem = 0.01 sievert).

304 - . ; . T _

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 radloactlve

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 51te 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 ** coulombs/kilogram of air
325  (see "Exposure").

326

327 "Sealed source" means a any radioactive material that is permanently-bended-or-fixedencased in a capsule or
328  matrix-designed to prevent release-and-dispersalleakage or escape of the radioactive material-under-the-most
329  severeconditions-which-are-likely-to-be-encountered-in-normal-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 ' v

343 (1) Uranium or thorium, or any combination thereof, in any physical or chemical form; or

344

345 ?)) 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 o ' - Al0
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byproduct material as defined in Section lvl(e)(2) of the Atomic Energy Act (uranium or thorium
tailings and waste) and (b) classified as low-level radioactive waste consistent with existing law
and in accordance with 10 CFR §62.1(a) by the U.S. Nuclear Regulatory Commission,

"Waste handling licensees" mean persons licensed to-receive and store radloactrve wastes pnor
to disposal and/or persons hcensed to dispose of radioactive waste.

,_f'We_ekf' means 7 consecutive days startin_g on Sunday.

W eigﬁ‘ring» factor" (WT) for an organ or tissue (T) means the proportion of the risk of stoehastic

effects resulting from irradiation of that organ or tissue to the total risk of stochastic effects when
the whole body is irradiated umformly For calculating the effective dose equivalent, the values
of W are: '

ORGAN DOSE WEIGHTING FACTORS

Organ or

“Tissue . -~ - . - . : Wr
Gonads o 0.25
Breast =~ . ‘ 015
Red Bone Marrow ‘ 0.12
Lung - 0.12
Thyroid ' 0.03
Bone Surfaces 0.03
Remainder ' 0.30*
Whole Body =~ ﬁ 1.00°

20.30 results from 0.06 for each of 5 “remainder” organs, excluding the skin and the lens of the eye,

- that recelve the highest dose.

® For the purpose of werghtmg the external whole body dose, for adding it to the internal dose, a single
weighting factor, W1=1.0 has been specified. The use of other weighting factors for external exposure
will be approved on a: case-by case basrs unt11 such tlme as speclﬁed gurdance is 1ssued

"Whole body" means, for purposes of external exposure, head, trunk 1nclud1ng male gonads,
arms above the elbow, or legs above the knee.

"Worker" means an individual engaged in work under a license or registration issued by the
Agency and controlled by a licensee or registrant, but does not include the licensee or registrant.

Al3
Supp. 9
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1

398  "Working level" means any comb1nat10n of short-lived radon daughters in 1 liter of air that will
399  result in the ultimate emission of 1.3x10° MeV of potential alpha particle energy. The short-
400  lived radon daughters are--for radon-222: polonium-218, lead-214, bismuth-214, and polonium-
401 214; and for radon-220: polonium-216, lead-212, bismuth-212, and polonium—2-12.

402

403 . "Workmg level month" (WLM) means an exposure to 1 working level for 170 hours--2,000

404  working hours per year divided by 12 months per year is approx1mately equal to 170 hours per
405 month.

406
407  “Written directive” means;—
408 e ad-stented-by-an-au
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 (1) _For radioactive mdtcrldl an authorlzed user’s. wrltten order for the ddmmtstratlon of
437 radioactive material or radiation from radioactive mdterlal to a spemﬁc pa’uent or human
438 . " research subject, as specified in Sec: (5:40.

439

440 (2) For registrants, for teletherapy, an order in writing for a specific patient or human
441 " - research subject, dated and signed by a physician contammg_he total dose, dose per

442 fraction, treatment site and overall treatment period. R

443

444  "Year" means the period of time beginning in J anuary used to determine comphance with the
445  provisions of these regulations. The licensee or reglstrant may change the starting date of the
446  year used to determine compliance by the licensee or registrant prov1ded that the change is made
447  at the beginning of the year and that no day is omitted or duplicated in consecutive years.

448

449 Exemptions from the Regulatory Requirements

450 ' ' :
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Sec. A.3 Exemptions.

(a) General Provision. The Agency may, upon application or upon its own initiative, grant such
exemptions or exceptions from the requirements of these regulations as it determines are
authorized by law and will not result in undue hazard to public health and safety or property.

Al4
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(viii) Ionizing radiation measuring instruments containing; for purposes of internal
calibration or standardization, one or more sources of radioactive material, provided
that: :

(a) Bach source contains no more than one exempt quantity set forth in
Appendix B of this part, and : , !

(b) Each instrument contains no more than 10 exempt quantities. For

purposes of this requirement, an instrument's source(s) may contain either one

or different types of radionuclides and an individual exempt quantity may be
composed of fractional parts of one or more of the exempt quantities in
Appendix B of this part, provided that the sum of such fractions shall not
exceed unity.

(c) For americium-241, 0.05 microcurie (1.85 kBq) is considered an exempt
quantity under C.4(c)(1)(viii).

(ix) Spark gap irradiators containing not more than 1 microcurie (37 kBq) of cobalt-
60 per spark gap irradiator for use in electrically ignited fuel oil burners having a
firing rate of at least 3 gallons (11.4 1) per hour.

(2) Self-Luminous Products Containing Radioactive Material.

(i) Tritium ton-85, or Promethium-147. Except for persons who manufacture,
process, or produce self-luminous products containing tritium, krypton-85, or
promethium-147, any person is exempt from these regulations to the extent that such
person receives, possesses, uses, transfers, owns, or acquires tritium, krypton-85 or
promethium-147 in self-luminous products manufactured, processed, produced,
imported, or transferred in accordance with a specific license issued by the U.S.
Nuclear Regulatory Commission pursuant to Section 32.22 of 10 CFR Part 32,
which license authorizes the transfer of the product to persons who are exempt from
regulatory requirements. The exemption in C.4(c)(2) does not apply to tritium,

krypton-85, or promethium-147 used in products primarily for frivolous purposes or
in toys or adornments. '

(i1) Radium-226. Any person is exempt from these regulations to the extent that
such person receives, possesses, uses, transfers, or owns articles containing less than
0.1 microcurie (3.7 kBq) of radium-226 which were acquired prior to December 6,
1982.

(3) Gas and Aerosol Detectors Containing Radioactive Material.

(1) Except for persons who manufacture, process, or produce gas and aerosol
detectors containing radioactive material, any person is exempt from these
regulations to the extent that such person receives, possesses, uses, transfers, owns,
or acquires radioactive material in gas and aerosol detectors designed to protect life
or property from fires and airborne hazards provided that detectors containing
radioactive material shall have been manufactured, imported, or transferred in
accordance with a specific license issued by the U.S. Nuclear Regulatory
Commission 2/ é)ursuant to Section 32.26 of 10 CFR Part 32; or a Licensing State
pursuant to C.28(c), which authorizes the transfer of the detectors to persons who are
exempt from regulatory requirements. \

C7 Supp. 15



(if) Gas and aerosol detectors previously manufactured and distributed to general
licensees in accordance with a specific license issued by an Agreement State shall be
considered exempt under C.4(c)(3)(1), provided that the device is labeled in
accordance with the specific license authorizing distribution of the generall

licensed device, and provided further that they meet the requirements of C.§8(c).

(i) Gas and aerosol detectors containing NARM previously manufactured and
“distributed in accordance with a specific %ic_enSe issued by a Licensing State shall be
considered exempt under C.4(c)(3)(i), provided that the device is labeled in :
accordance with the specific license authorizing distribution, and provided further
that they meet the requirements of C.28(c). .

¥

(4) Resins Containing Scandium-46 and Designed for Sand Consolidation in Oil Wells.
Any person is exempt from these regulations to.the extent that such person receives,
possesses, uses, transfers, owns or acquires synthetic plastic resins containing scandium-46 .
which-are designed for sand consolidation in oil wells. Such resins'shall have been '
manufactured or imported in accordance with a specific license issued by the U.S. Nuclear:
Regulatory Commission, or shall have been manufactured in accordance'with the -
specificatior:s contained in a specific license issued by the Agency or any Agreement State
to the manufacturer of such resins pursuant to licensing requirements equivalent:to.those in
Sections 32.16 and 32.17 of 10 CFR Part 32 of the regulations of the U.S. Nuclear
Regulatory.Commission. This exemption does not authorize the manufacture of any resins .
containing scandium-46. o : ’

5) Radioactive Drug: Capsules Containing Carbon-14 Urea for "In vivo" Diagnostic Use - '

or Humans. v

| (i) Except as provided in i)aragr‘aphs. (b) and (c) of this segtién, any person is
exempt from the requirements.for a license and from these regulations provided that
such person receives, possesses, uses, transfers, owns, or acquires capsules

L B R

Y .
vy bt e b

N

containing 37 kBq (1 nCi) carbon-14 urea (allowing for nominal vanation that may |

occur during the manufacturing process) each, for "in vivo" diagnostic use for
humans. T g

(ii) ;Any person who desires to use the capsules for research involving human
subjects shall apply for and receive a specific license pursuant to Section C.

(iii) Any person who desires to manufacture, prepare, process, produce, package,
repackage, or transfer for commercial distribution such capsules shall apply for and
receive a specific license. pursuant to 10 CFR §32.21. : :

(iv)ﬁi Nothing ini this .s‘écf‘ic‘i'x:ll;’rei_i‘éves: pe_rséns fr!oml complying;with applf’cable FDA,
Federal, and State requirements governing receipt, administration, and use of drugs.

vy,

Sec. C.5 -AC;“I'Q Re’sél"\:/ed.,‘,i",j;f,v :

e
.

Coo - i : .
2/ Authority to transfer possession or control by the manufacturer, processor or producer of any
equipment, device, commodity, or other product containing byproduct material whose o
subsequent possession, use, transfer, and disposal by all other persons are exempted from -
regulatory requirements may be obtained only from the U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555.
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(iv) within 30 days of any transfer, shall report in writing to the Agency the name

angl1 address of the person receiving the depleted uranium pursuant to such transfer; -
‘ (v) shall not export such depleted uranium .except in accordance with a license

1ssued by the U.S. Nuclear ‘egul_atory Commission pursuant to 10 CFR Part 110.

(5) Any person receiving, acquiring, possessing, using, or transferring depleted uranium
‘pursuant to the general license established by C.21(e)(1) is éxempt from the requirements
_of Parts D and J of these regulations with respect to the depletéd uranium covered by that
general license. - L ; o

Sec. C.22 General Licenses* - Radioac;ti{;e Material Other Than Source Métefial.

(a) Certain Devices and Equipment. A general license is héreby issued to transf'cr,,r‘e'ceive, :
acquire, own, possess, and use radioactive material incorporated in the following devices or

" equipment which have been manufactured, tested and labeled by the manufacturer in accordance

with a specific license issued to the manufacturer by the U.S. Nuclear Regulatory Commission
for use pursuant to Section 31.3 of 10 CFR Part 31. This general license is subject to the

-provisions of A.4 through A.9, C.4(a)(2), C.31, C.40,.C.50 and Parts D ¥, J, and T of these
- regulations. - : S R . C

(D) Statlc Elimihatio_n Device. Devices dgesigqé‘d for use as static eliminators which
contain, as a sealed source or sources, radioactive material censisting of a total of not more
than 500 microcuries (18.5 MBq) of polonium-210 per device.

(2) Ion Generating Tube. Devices designed for ionization of air which contain, as a sealed

source or sources, radioactive material consisting of a total of not more than 500 ’
. microcuries (18.5 MBq) of polonium-210 per device or a total of riot more than 50
. millicuries (1.85 GBq) of hydrogen-3, (tritium) per device. .

; (b)..Genéral License to Install Devices Generally Licensed in Sec. C.22

Any person who holds a specific license issued by an A%reement State or the U.S. Nuclear
Regulatory Commission authorizing the holder to manufacture, install, or service a device
described in C.22 within such-Agreement State is hereby granted a general license to install and
service such device in the State of Maryland as defined in C.90 provided that:

(1) [Reserved] 4 ‘ e -

(2) The devi.ce has been mahufa(:flired;"labeie‘d‘, ,irvlstalled,ﬂ‘ and serviced in accordance with
applicable provisions of the specific license issued to such person by the U.S. Nuclear
Regulatory Commission-or Agreement State-.g oo T :

(3) Such persbri assures that ény labéls re‘qlliii‘éd' t.o"‘bvé aff’ikéd to the dgVice under
regulations of the U.S. Nuclear Regulatory Commission or Agreement State that licensed
manufacture of the device bear a statement that removal of the label is prohibited.

(c) Reserved.

*Note: Different general licenses are issued in this section, each of which has its own specific conditions
and requirements. . : IR

¥ Attention is directed particularly to the provisions of Part D of these regulations which relate to the
labeling of containers.- . - p - L E e e

Cl1 :
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(d) Certain Measuring, Gauging or Controlling Devices.

(1) A general license is hereby issued to commercial and industrial firms and to research,
educational and medical institutions, individuals in the conduct of their business, and State
or ocal government agencies to own; receive, acquire, possess, use or transfer in
accordance with the provisions of C. 22(d)(2) (3), and (4), radioactive material, excluding
special nuclear material, contained in devices designed and manufactured for the purpose

of detecting, measuring, gauging or controlling thickness, density, level, interface location, -

radiation, leakage, or qualitative or quantitative chem1ca1 composmon or for producing

.. light or an ionized atmosphere.

(2) The general license in C.22(d)(1) applies only to radioactive material contained in
devices which have been manufactured or initially transferred and labeled in accordance
with the specifications contained in a specific license issued by the Agency pursuant to
C.28(d) or in accordance with the specifications contained in a specific license issued by
the U.S. Nuclear Regulatory Commission, an Agreement State or a Licensing State, which
authorizes distribution of devices to persons generally licensed by the U.S. Nuclear
Regulatory Comimission, an Agreement State or a Licensing State and the device has been

' manufactured and 1nsta11ed SO that

1) The dose rate in the radlatlon beam of the device at 18 1nches (0.46 meters) from
* the radiation source with the device shutter in the open posmon does not exceed 125 " :

m1111rem (1.25 mSv) per hour; and

(11) There is not an accessible alrgap of 18 inches v(0.46 meters) or greater between
the radiation source and detector which would allow insertion of a 12 inch (0.30
meters) diameter sphere into the radiation beam oo

(3) The devices must have been received from one of the spec1ﬁc licensees described in

C.22(d)(2)(i) or through a transfer made under C. 22(d)(34)(v1u)

(4 Any person who owns, Teceives; acqulres possesses uses, or transfers radioactive

matenal na dev1ce pursuant to the general hcense in C. 22(d)(1)

( i) shall assure that all labels afﬁxed to the device at the time of receipt, and
‘bearing a statement that removal of the label is prohibited, are maintained thereon
and shall comply Wlth all 1nstructlons and precautlons provided by such labels;

(11) shall assure 'that the dev1ce is.tested for' leakage of radioactive material and
- proper operation of the "on- off" mechanism and indicator, if any, at no longer than
6-month 1ntervals or at such other intervals as are spec1ﬁed in:the label, however,
(a) dev1ces contamlng only krypton need not be tested for leakage of
radioactive material, and

T-_——"_— ’ B ‘ . l S . . ‘ . . . .
# Regulations under the Federal Food, Drug, and Cosmetic Act authorizing the use of radioactive control
devices in food production require certain additional labeling thereor which is found in 21 CFR 179.21.
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222 (b) devices containing only tritium or not more than 100 micfocuries 3.7

223 Mqu 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)(i1) and other testing,
229 . installation, servicing, and removal from installation involving the radioactive
230 *" material, its shielding or containrhent, are performed: =
232 o (@) in accordance with the instructions provided by the labels, or
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; . - o
237 S L , .
238 : (iv) shall maintain records showing compliance with the requirements of -
239 C.22(d)g%4_1)(1i) and (ii1). 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, sgarvicinﬁ, and removal from installation concerning the
242 radioactive material, its shielding or containment. Records of tests for [eakage of
243 radioactive material required by C.22(d)(34)(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 transterred or disposed of; : .
251 o S y :
252 " (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 gerson holding a specific license to repair such devices that was issued under
258 L ection 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 material in the device or as otherwise approved by the U.S. Nuclear
262 .. Regulatory Commission, an Agreement State-or a Licensing State: A report
263 _ containing a brief description of the event and the remedial action taken; 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 -’ the environs, a plan for ensuring that the premisés and environs are acceptable for
267 - unrestricted use; must be furnished to-the Manager, Radiological Health Program,
268 "~ 1800 Washington Boulevard, Baltifnore,"Maryland 21230 within 30 days. Under
269 these circumstances, the criteria set out in Section D.1402, “Radiological Criteria for
270 Unrestricted Use”, may be applicable, as determined by the ‘Agency on a case-by-
271 case basis; 4 B A :
272
273 (vi) shall not abandon the device containing radioactive material;
274 S '
275 - (vii) shall transfer or dispose of the device containing radioactive material by
276 transfer to another general licensee as authorized in (%.22(d)(3‘4_1)(x), or to a person |
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 S ‘ e
289 PR, (b) the name, address, and license number of the person rece1v1ng the dev1ce -
290 ' ‘ S (hcense number not apphcable if exported) and o
291 e

292 S (c) the date of the transfer "

293 '

294 (ix) shall obtaln written Agency approval before transferring the devwe to any other
295 _ specific licensee not specifically identified in C.22(d)(34)(vii); |
296 ’ - ‘ ' fL
297 (x) shall transfer the device to another general licensee only if: ) E
298 ~ =
299 R - (a) the device remains in use at a particular location. In this case, the b
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 E
302 - 7+ - device. Within 30 days of the transfer, the transferor shall report to the -
303 o Manager, Radiological Health. Program 1800 Washmgton Boulevard, S
304 Baltimore, Maryland 21230: e
305 .
306 ‘ (1) the manufacturer’s (or initial transferor s) name,

- 307

308 (2) the model number and the serial nurnber of the dev1ce transferred,

309 ‘

310 (3) the transferee’s name and mallmg 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

334 C13-1
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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 L 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 dev1ces while they
350 are in standby; ~
351 '
352 (xv) shall not export the device contalmng byproduct material except in accordance
353 . with 10 CFR Part 110; and : A
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 lnformatlon by prov1d1ng the Agency a written
360 justification for the request. - L o
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 . A9, 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 ‘ S
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392 (e) Luminous Safety Devices for AirCraﬁ.
393
394 (1) A general license is hereby issued to own, receive, acqulre possess and use tritium or

395 promethium-147 contained in luminous safety devices for use in aircraft, provided:
396
397 (1) 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 , (11) each device has been manufactured, assémbled or imported in accordance with a -
401 © . specific license issued by the U.S. Nuclear Regulatory Commission, or each device
402 . fha_s been manufactured or assembled in accordance with the spec1ﬁcat10ns contained
403 oo oo 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 - oo equivalent to those in Sectlon 32:53 of 10 CFR Part 32.
406 L

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 - 3¢
409 these regulations except that they shall comply with the prov1s1ons of D.1001, D:1201, ;1
410 D. 1202 and D.1207. ) a3p
411 ' ' ' ‘ ‘ b
412 3) Th1s general license does not authonze the manufacture, assembly, or repalr of 34
413 - luminous safety devices contalmng tritium or prometh1um-l47 ‘ : :f
414 b
415 (4). This general license does not authorize the ownership, receipt, acquisition, possession ’) i
416 - .. or use of promethium-147 contalned in instrument dials. "3'{
417
418 (5) This general license is sub]ect to the prov1s1ons of A.4 through A9, C31, C 40, C.50,

419 and Part T of these regulations. -

420
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laboratories or hospitals and only for in vitro clinical or laboratory tests not
involving internal or external administration of the material, or the radiation
therefrom, to human beings or animals. Its receipt, acquisition, possession, use, and
‘transfer are subject to the regulations and a general license of a Licensing State.

‘Name of manufacturer

(5) the label affixed to the unit, or the leaflet or brochure which accompanies the package,
. _contains adequate information as to the precautions to be observed in handling and storing
such radioactive material. In the case of the Mock Iodine-125 reference or calibration
source, the information accompanying the source must also contain directions to the
licensee regarding the waste disposal requirements set out in D.1001 of these regulations.

(i) Licensing the Manufacture and Distribution of Ice Detection Devices. An application for a
specific license to manufacture and distribute ice detection devices to persons generally licensed

under C.22(j) will be approved if:

~(1) the applicant satisfies the general requiremvents’of'C.ZS; and

(2) the criteria of Sections 32.61, 32.62, and 32.103 of 10 CFR Part 32 are met. -

(j) Manufacture, Preparation, or Transfer for Commercial Distribution of Radioactive Drugs
Containing Radioactive Material for Medical Use Under Part G. ’

(1) An application for a specific license to manufacture, prepare or transfer for -
commercial distribution radioactive drugs containing radioactive material for persons
authorized pursuant to Part G of this regulation will be approved if:

(i) The applicant satisfies the generél reduirements specified in C.25;
(ii) The applicant submits evidence that the applicant is at least one of the following:

%) Registered or licensed with the U.S. Food and Drug Administration
DA) as a drug manufacturer; '

(b) Registered or licensed with a state agency as a drug manufacturer;
(c) Licensed as a pharmacy by a State Board of Pharmacy; or
(d) Operating as a nuclear pharmacy within a Federal medical institution.

(iii) The applicant submits information on the radionuclide; the chemical and
physical form; the maximum act1v_1t¥ dper vial, syringe, 1%enerator, or other container
of the radioactive drug; and the shielding provided by the packaging to show it is
f.ppropriate fgr the safe handling and storage of the radioactive drugs by medical use
icensees; an

(iv) The applicant satisfies the following labeling requirements:

(a) A label is affixed to each transport radiation shield, whether it is
constructed of lead, glass, plastic, or other material, of a radioactive drug to be
transferred for commercial distribution. The label must include the radiation
symbol and the words “CAUTION, RADIOACTIVE MATERIAL” or
“DANGER, RADIOACTIVE MATERIAL”; the name of the radioactive
drug or its abbreviation; and the quantity of radioactivity at a specified date
and time. For radioactive drugs with a half life greater than 100 days, the time
may be omitted. |

C37
Supp. 9



505
. 506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
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
556
557
558
559
560
561
562
563
564

565

(b) A label is affixed to each syringe, vial, or other container used to hold a

radioactive drug to be transferred for commercial distribution. The label must

include the radiation symbol and the words "CAUTION, RADIOACTIVE

MATERIAL" or "DANGER, RADIOACTIVE MATERIAL" and an identifier

that ensures that the syringe, vial, or other container can be correlated with the
: information on the transport radiation shield label.

licensee described by-Paragraph-(H)iNer-or(d)-of this-Seectionin C.28(1)(1)(ii)(¢)

(i) May prepare radioactive drugs for medical use, as defined in §A.—2$ec. G.2,
provided that the radioactive drug is prepared by either an authorized nuclear

pharmacist, as specified in pﬁﬂ‘f&ph—(ﬁ(%*ﬂ-)—&ﬂd—{ﬁ-ﬂc.zg‘(ﬂ( 2)(ii) and (iv)-efthis
seetion, or an individual under the supervision of an authorized nuclear pharmacist
as specified in Sec. G.1027. _ _

(i) May allow a pharmacist to work as an authorized nuclear pharmacist if:

‘(5_1 Thl;i i2ndividual qualifies as an authorized nuclear pharmacist as defined in
' ec ; : '

%) This individual meets the requirements specified in Secs. G.755(b) and
7659 and the licensee has received an agproved license amendment
identifying this individual as an authorized nuclear pharmacist; or

(c) This individual is designated as an authorized nuclear pharmacist in

accordance with paragraph C.28())(2)¢iD(iv)-of-thissection

(ii1) The aption_S authorized in paragraphs-C.28(j)(2)(i) and (ii) efthis-seetion-are
permitted in spite of more restrictive language in license conditions.

(iv) May designate a pharmacist (as defined in Sec. A.2) as an authorized nuclear
phannacist,—a&éeﬁ-ne&m—% if the individual 1s 1dentified as of- i
£thisr iopfDecember 2, 1994, as an "authorized user" on a nuclear pharmacy
license issued by the Agency under this Part.

g) Shall Brovide to the Agency a copy of each individual's certification by the

oard of Pharmaceutical Specialties, the NRCAgeney or ether-Agreement State

license, or the permit issued by a licensee of broad scope, and a copy of the state
harmacy licensure or registration, no later than 30 days after the date that the

icensee allows, pursuant to paragraphs-C.28(1)(2)(i)(a)(a) and {e)(c)-ef this-seetion,
the individual to work as an authorized nuclear pharmacist.

(3) A licensee shall possess and use instrumentation to measure the radioactivity of
radioactive drugs. The licensee shall have procedures for 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-, beta-, or photon-emitting
radilcl)active drugs prior to transfer for commercial distribution. In addition, the licensee
shall: '

o

(i) 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 '

(i1) Check each instrument for constancy and proper operation at the beginning of
each day of use.

Nothing in this section relieves the licensee from complying with applicable FDA,
er Federal, and State requirements governing radioactive drugs.
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g() Manufacture and Distribution of Generators or Reagent Kits for Preparation of
adiopharmaceuticals Containing Radioactive Material.10/ An application for a specific license
to manufacture and distribute generators or reagent kits containing radioactive material for
preparation of radiopharmaceuticals by persons licensed pursuant to this part for the uses listed
n 8.31 of these regulations will be approved if: '

~ (1) the applicant satisfies the general requirements specified in C.25;

(2) the applicant submits evidence that:

(i) the generator or reagent kit is to be manufactured, labeled and packaged in
accordance with the Federal Food, Drug and Cosmetic Act or the Public Health
Service Act, such as a new drug application (NDA) approved by the Food and Drug
“ Administration (FDA), or a "Notice of Claimed Investigational Exemption for a
New Drug" (IND) that has been accepted by the FDA, or

(ii) the manufacture and distribution of the generator or reagent kit are not subject to |

. the Federal Food, Drug and Cosmetic Act and the Public Health Service Act;

(3) the applicant submits information on the radionuclide; chemical and physical form,
packaging including maximum activity per package, and shielding provided by the
‘packaging of the radioactive material contained in the generator or reagent kit;

" (4) 'the label affixed to the generator or reagent kit contains information on the
radionuciide, ‘qua?ntlty,:and date of assay; and '

(5) the label affixed to the generator or reagent kit, or the leaflet or brochure which
accompanies the generator or reagent kit, contains: .

?) adequate information, from' a radiation safety standpoint, on the procedures to be
ollowed and the equipment and shielding to be used in eluting the generator or
. processing radioactive material with the reagent kit, and

(ii) a statement that this generator or reagent kit, as appropriate, is approved for use
by persons licensed by the Agency pursuant to G.31 of these regulations or under
equivalent licenses of the U.S. Nuclear Regulatory Commission, an Agreement
State, or a Licensing State. The labels, lea%lL1
in addition to the labeling required bﬁ, the Food and Drug Administration (FDA) and
they may be separate from or, with the approval of FDA, may be combined with the -
labelinig required by FDA. | . o _ ‘ o
(1) Manufacturé and Distribution of Sources or Devices Containing Radioactive Material for
Medical Use or Irradiation of Maternials. An application for a specific license to manufacture and
distribute sources and devices containing radioactive material to persons licensed pursuant to
Part G for use as a calibration or referénce source, or for diagnostic, brachytherapy or teletherapy
sources for the uses listed in G.39400, G.44+500, and G.47600 of these regulations, or for use to
irradiate materials will be approved if:, . = . = . o

s

(1) the applicant satisfies the general requirements in C.25 of this part;

(2) the applicant submits sufficient information regarding each type of source or device
pertinent_to an evaluation of its radiation safety, including: :

10/ Although the Agency does not regulate the manufacture and distribution of reagent kits that do not
contain radioactive material, it does regulate the use of such reagent kits for the preparation of
radiopharmaceuticals containing radioactive material as part of its licensing and regulation of the users of
radioactive material. Any manufacturer of reagent kits that do not contain radioactive material who
desires to have his reagent kits approved by the Agency for use by persons licensed pursuant to G.31 of
these regulations may submiit the pertinent information specified in C.28(k).

C39 - Supp. 415 |
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(i) the radioactive material contained, its chemical and physical form, and amount,
(ii) details of design and construction of the source or device,

(ii1) procedures for, and results of, prototype tests to demonstrate that the source or
device will maintain its integrity under stresses likely to be encountered in normal
use and accidents, _

(iv) for devices containing radioactive material, the radiation profile of a prototype
device, . ‘ -

(v)" details of %uality control procedures to assure that production sources and
devices meet the standards of the design and prototype tests,

(vi) procedures and standards for calibrating sources and devices,

(Vii) legend and methods for labeling sources and devices as to their radioactive
content, and ' ,

(viii) instructions for handling and storing the source or device from the radiation
safety standpoint; these instructions are to be included on a durable label attached to
the source or device or attached to a permanent storage container for the source or
device; provided, that instructions which are too lengthy for such label may be
stlllmlrri)arllzed on the label and printed in detail on a brochure which is referenced on
the label; . ‘

(3) the label affixed to the source or device, or to the permanent storage container for the
source or device, contains information on the radionuclide, quantity, and date of assay, and
a statement that the source or device is licensed by the Agency for distribution to persons

" licensed pursuant to Part-G-and-G.39400,-ard G.41500 and G.47600 and for use to

irradiate materials of these regulations or under equivalent licenses of the U.S. Nuclear

~ Regulatory Commission, an Agreement State, or a Licensing State, provided that such
- labeling for sources which do not require long term stordge may be on a leaflet or brochure

Supp.

which accompanies the source;

(4) in the event the applicant desires that the source or device be required\_to be tested for
leakage of radioactive material at intervals longer than 6 months, he shall include in his -
application sufficient information to demonstrate that such longer interval is justified by
performance characteristics of the source or device or similar sources or devices and by

design features that have a significant bearing on the probability or consequences of
leakage of radioactive material from the source; and . - .. e

(5) in determining the acceptable interval for test of leakd e of r.aculi-ildacvt'ifVev matériél, the
Agency will g:onmder infdnnat{on that.iﬁclud__es.; but is not ] 1r.h11t:§q to:” :

(i) primary containment or source capsule, R |

(ii) protection of primary containment,” - °

(iif) method of sealing containmert, e

(iv) containment construction. materials,

(v) form of contained radioactive material, ’ | o

(vi) maximum temperature withstood during protOtyp.e"teSt‘s, .

(vii) maximum pressure withstood:during protOtypc;__th}x's,t:_g",w"“5
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The dose equivalent to the embryo/fefus resulting from radionuclides in the

embryo/fetus and radionuclides in the declared pregnant woman.

If the dose equivalent to the embryo/fetus is found to have exceeded 0.5 rem (5 mSv), or is

within 0.05 rem (0.5 mSv) of this dose, by the time the woman déclares the pregnancy to the

licensee or registrant, the licensee or registrant shall be deemed to be in compliance with
paragraph (a) of this section if the additional dose equivalent to the embryo/fetus does not
exceed 0.05 rem (0.5 mSv) during the remainder of the pregnancy.

"RADIATION DOSE LIMITS FOR
INDIVIDUAL MEMBERS OF THE PUBLIC

Sec. D.301 Dose Limits for Individual Members 6f the Public.

a. Each licensee or registrant shall conduct operations so that:

i

11

The total effective dose equivalent to individual members of the public from the _
licensed or registered operation does not exceed +-mSv(0-++em)0.1 rem (1 mSv) ina ‘
year, exclusive of the dose contributions from background radiation, from anymedieat
administration the individual has received, from exposure to individuals administered -
radioactive material and released i-aceordanee-with-G-25;under G.75, from voluntary .
participation in medical research programs, and from the licensee'serregistrant's

disposal of radioactive material into sanitary sewerage in accordance with D.1003, and

_ The dose in any unrestricted area from external sources, exclusive of the dose | |

contributions from patients administered radioactive material and released in

accordance with Sec. G:25G.75, does not exceed 9-02-mSv—{0-602-ren)0.002 rem
(0.02 mSv) in any one hour.

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

c. Ifthe licensee or registrant permits members of the public to have access to restricted areas,
the limits for members of the public continue to apply to those individuals.

~d. Notwithstanding paragraph (a)(1) of this section, a licensee may permit visitors to an

individual who cannot be released, under Sec. G.75. to receive a radiation dose ereater than

0.1 rem (1 mSv)ift

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

1.

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

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

Sec. D.302 Compliance with Dose Limits for Individual Members of the Public.

“a. The licensee or registrant shall make or cause to be made surveys of radiation levels in

unrestricted areas and radioactive materials in effluents ieleased to unrestricted areas to
demonstrate compliance with the dose limits for individual members of the public in D.301.

D13
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58 b. A 1iéepsee or registrant shall show cdmpliance with the annual dose limit in D.301a-1. 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:
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 S 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 (O 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 1. 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 pCi) 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 '

104 ’ D14
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154

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 mininmium 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 thé sdurce locking mechanism for each device is engaged in
the secured and fully shielded position during storage and transport.

D23
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182
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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

1. Cross-hatched area is to be magenta, or purple, or black, and -
1l. The background is to be yellow.

b. Exception to Color Requirements for Standard Radiation Symbol. Notwithstanding the requirements
of D.901a., 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 potentlal radiation exposures and to
minimize the exposures.

D24
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WASTE DISPOSAL

Sec. D.1001 General Requirement. No licensee shall dispose of any radioactive material except:

a. By transfer to an authoﬁzed recipient as provided in D.1007 and C.40 of these regulations, or

b. As authorized pursﬁant to D.301, D.302, D.1002, ‘D' 1003, D.1005; or D.1006.

Ce Notw1thstand1ng the prov151ons of D.1001a and b, the Agency may prohibit by rule,

regulation or order any transfer or disposal of radloactlve material.

d. For materials that will be managed as biomedical waste after they have been released from
- the licensee, a licensee must remove or obliterate all radiation labels, except for radiation
labels on materials that are within containers, before release from the licensee’s control.

Sec. D.1002 M_ethod of Obtaining Approval of Proposed Disposal Procedures.

' 'Any person may apply to the Agency fer approval of proposed procedures to disi)ose of

radioactive material in a manner not otherwise authorized in this Part. Each application shall

include a description of the radioactive material, including the quantities and kinds of radioactive

material and levels of radioactivity involved, and the proposed manner and conditions of
disposal. The application, where appropriate, should also include an analysis and evaluation of
pertinent information as to the nature of the environment, including topographical, geological,
meteorological, and hydrological characteristics; usage of ground and surface waters in the
general area; the nature and location of other potentlally affected facilities; and procedures to be
observed to minimize the risk of unexpected or hazardous exposures.

Sec. D.1003 Disposal by Release' into Sanitary S.ewerage.

a. No licensee shall discharge licensed material into samtary sewerage unless each of the
. following conditions is satisfied.

1., The material i is readily soluble orisa readily dispersible b1010g1ca1 matenal in water;

and | L :

ii. The quantlty of licensed or other radloactlve material that the hcensee releases into the
sewer in 1 month divided by the average monthly volume of water released into the
sewer by the hcensee does not exceed the concentratlon hsted in Table IIT of Appendix
B; and ’ :

- A .
O .
o
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iii.  If more than one radionuclide is released, the following conditions must also be
satisfied.

(1) The licensee shall determine the fraction of the limit in Table III of Appendix B
: represented by discharges into sanitary sewerage by dividing the actual monthly

- average concentration of each radionuclide released by the licensee into the
sewer by the concentration of that radionuclide hsted in Table m of Appendxx B;!
and

(2) The sum of the fractlons for each radionuclide requlred by D 1002a 111 (1) does
not exceed unity; and

iv.  The total quantity of licensed and other radioactive material that the licensee releases
into the sanitary sewerage in a year does not exceed 185 GBq (5 Ci) of hydrogen-3, 37
GBq (1 Ci) of carbon-14, and 37 GBq (1 Ci) of all other radloactlve materials
. combined. S

b. Excreta from individuals undergoing medical d1ag11051s or therapy with radloactlve materlal
are not subject to the limitations contained in D 1003a.

Sec. D.1004 RESERVED.

‘ Sec. D.1005 Treatment or Disposal by Incineration. No'licensee shall treat or dispbse of licensed

material by incineration except for materials listed under Sec. D. 1006 or as specxﬁcally approved
by the Agency pursuant to Sec. D.1002. :

Sec. D.1006 Disposal of Specific Wastes.

‘a. Any licensee may dispose of the following radioactive material without regard to its radioactivity;

i. 0. 05 microcurie (1. 85 kBq) or less of hydrogen—3 or carbon-14 per gram of medlum
used for liquid scintillation counting, and

ii.  0.05 microcurie (1.85 kBq) or less of hydrogen-3, or carbon-14. per gram of animal
tissue averaged over the weight of the entire animal; provided, however, tissue may not.
be disposed of under D.1006 in a manner that would permlt 1ts use elther as food for

“humans or as animal feed. : '

b. Nothing in D 1006(a), however, relieves the licensee of maintairing reCords\"éhowing the
receipt, transfer and disposal of such radioactive material as specified in A.4 of these
regulations.

¢. Nothing in D.1006(a) relieves the licensee from complying with other applicable federal, state, and local
regulations governing any other toxic or hazardous property of these materials.

D30
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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.,

annually, the following information on a form provided by the Agency:

‘A licensee granted a general license under Section C.22(e), (g), (1), or (j) shall report

i., ... The amount and kind of radioactive material received during the previcus 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..

The information required by D. 1207a.iv. shall be estimated using a techmque that is

acceptable to the Department.

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

ffil‘?'208 HAS BEE‘Z DFLFTED”AND REPLZ C‘E'D

D39

Supp. 915

€0 £ (3 YT fer 0 g




346
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
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

91

A

" D40




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

Sec. D.1208 Report and Notification of a Misadministration.

Licensees and registrants shall establish appropriate procedures, through compliance w1th the

a.
written directive, to prevent the occurrence of a mlsadmlmstra‘uon
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:

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 nrescnbed dosage range; or

(3) The fractionated dose dehvered differs from the prescnbed dose, for a single

ii.

fraction, by 50 percent or more.

A dose that exceeds 5 rem (0.05 Sv) effective dose equivalent, 50 rem (0.5 Sv) to an

iil.

organ or tissue, or 50 rem (0. 5 Sv) shallow dose eqmvalent to the skin from any of the
following:

(1) __An administration of a wrong radioactive drug containing radioactive material;

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

(3)  An administration of a radioactive material dose or dosage to the wrong
' ‘ 1nd1v1dual or humdn research sub1ect

(A) An admrmstratlon of a rad1oact1ve matenal dose or dosage dehvered by the
- wrong mode of tredtment oF - -,

- (5) ?Aleakms. sedled source f D

A radroactlve matenal dose to the skm Or an organ’ or tlssue other than the treatment

site that exceeds by 50 rem (0.5 Sv)t0 an organ or tissue and 50 percent or more of the -
~ dose expected-from the admmistration defined in the written directive (excluding, for
- permanent 1mnlants seeds thdt were 1mplanted in the correct site but migrated outside

the tredtment 51te}

A teletherapv xadldtlon dose or dose from a radldtlon machine:-

(1) Involvmg the wrong individual, wrong mode of treatment, or wrong treatment

site. or of a type-other than the one intended; or

(2) . When the treatment consists of three or fewer fractions, a difference of the

- calculated total administered ‘dose from the total Drescnbed 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 dlffers from the total Drescnbed dose
by more than 20 percent of the total prescribed dose.

" The licensee or registrant shall notify by telephone the Agency no 1ater than the next calendar

" day after discovery of the misadministration.

- The licensee or registrant shall submlt a written report to the Agency within 15 days after

discovery of the misadministration.

1. 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 misadministr'ation;’

(4)  Why the misadministration oc’cmre'd';.

(5) The effect, if any, on the individual_( s) who received the’adminis‘tration;

(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 responmble
relatlve or guardian), and if not, whv not :

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

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 pérsonally informs the
licensee or registrant either that he or she will inform 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 be. reached within 24 hours, the licensee or
registrant shall notify the individual as soon 4s possible thereafter. The licensee or registrant
may not delay any appropriate medical care for. thé individual, including any necessary
remedial care as a result of the misadministration, because of any.delayv 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 registrant shall inform the

individual, or appropriate responsible relative or guardian, that a wriften description of the
misadministration can be obt_amed from_the licensee or rcmtrant upon request. The licensee
or registrant shall provide such a written description if requested.

Aside from the notification requirement, nothing in this section affects anv 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 or guardians.




504 o

505 o, 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 subj ect of the mlsadm1n1strat10n and
510 '

511 2. The 5001a1 security number or other 1dent1ﬁcat10n number If one has been
512 assigned, of the individual who is the subject of the misadministration: and
513 BRI ' : o '
514 1. 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. FEach 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 _ ; _ e :
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Sec. D.1210'Report and Notification of a Dose to an Embryo/fetus or a Nursing Child.

a. A licensee shall report any dose to an embryo/fetus that is greater than 5 rem (50 mSv) dose

equivalent that is a result of an'administration of radioactive material or radiation from radioactive
material to a pregnant individual unless the dose to the embryo/fetus was specifically approved, in
advance, by the authorized user.

b. A licensee shall report any dose to a nursing child that is a result of an admmlstratlon of radioactive
material to a breast-feeding individual that:

L. Is greater than 5 rem (50 mSv) total effective dose equiva]ent; or

of the Chlld as determmed bv a phvswlan

c. The licensee shall notify by telephone the Ap;encv no later than the next calendar day after discovery

of a dose to the embrvo/fetus or nursing child that requires a report in D 1210a. or b.

d. The licensee shall bubmlt a written report to the Agency within 15 davs after discovery of a dose to
the embryo/fetus or nursm,fz chlld that requlres a report inD. 1210( a) or ( b)

1. The written report must include:

(1) _The licensee’s name;"

{2) - _Thé name of the prescribing physician:

(3)  Abrief descri ption of the misadministration;

(49 Why the misadministration occurréd:

(5) - The effect, if any, on the embryo/fetus or the nursiﬁg child;

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

(7} Certification that the hicensee notified the pregnant individual or mother (or the

mother’s or child’s responsible relative or guardian). and if not, why not.

Has resulted in unintended permanent functional dama e to an organ or a hysiological svstem

e
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1l, 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.

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.1210a. 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 1s 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 deiay any appropriate medical care for the
embriyo/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 résponsible relative or gsuardian 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. ' ‘ -

A licensee shall:

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

1. The name of the pregnant individual or the nursing child who is the subject 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

11, Provide a copy of the annotated report to the referring physician, if other than the licensee, no

later than 15 days atter the discovery of the misadministration. .

Sec. D.121611 Additional Reporting R:eduiremerttsifo:r Radieactive Materiais.' ;

Immediate report. Each licensee shall notify the Agency as soon as pbééible but no later than 4 hours
after the discovery of an event that prevents immediate protective actions necessary to avoid
exposures to radiation or radioactive materials that could exceed regulatory limits or release of

licensed material that could exceed regulatory hmlts (events may mclude fires, explos1ons toxic gas
releases, etc)

Twenty-four hour report. Each licensee shall notlfy the Agency w1th1n 24 hours after the dlscovery of
any of the following events involving licensed material: -

1. An unplanned contamination event that:
1. Requires access to the contaminated area, by workers or the public to be restricted for

more than 24 hours by imposing additional radiological controls or by prohibiting entry
into the area; e
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il 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 1sotopes with a half-life
of less than 24 hours to decay prlor to decontammanon ,

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 prevént releases

exceeding regulatory limits, to prevent exposures to radiation and radioactive materials
exceeding regulatory limits, or to mitigate the consequences of an accident;

© il The equipment i$ required to be available and operable when it is disabled

Supp.15
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or fails to function; and

il
function.

No redundant equipment is available and operable to perform the required safety

3. Anevent that requires unplanned medical treatment at a medical facility of an individual
with spreadable radioactive contamination on the individual’s clothing or body.

4, "'An unplanned fire or explosion damaging any licensed material or any device, container,
or equipment containing licensed material when:

1.

ii.

The quantity of material involved is greater than five times the lowest annual
limit on intake specified in Appendix B of Part D; and

The damage affects the integrity of the licensed material or its container.

c. Preparation and submission of reports. Reports made by hcensees in response to the
requirements of this section must be made as follows:

1. Licensees shall make reports required by paragraphs (a) and (b) of this section by
telephone to the Agency. To the extent that the information is available at the time of
notification, the information provided in these reports must include:

I.

il

iil.

The caller’s name and call back number;
A descripti_on of the event, including date and time; |

The exact location of the event;

1v. The isotopes, quantities, and chemical and physicél form of the licensed material
involved; and
v. Any personnel radiation exposure data available.
2, Written report. Each licensee who makes a report required by paragraph (a) or (b) of this

section shall submit a written follow-up report within 30 days of the initial report. Written
reports prepared pursuant to other regulations may be submitted to fulfill this requirement if the
reports contain all of the necessary information and the appropriate distribution is made. These
reports must be sent to the Agency. The reports must include the following:

1.

ii.

iii.

1v.

V1.

A description of the event, including the probable cause and the manufacturer
and model number (if applicable) of any equipment that failed or malfunctioned;

The exact location of the event;

The isotopes, quantities, and chemical and physical form of the licensed material
mvolved;

Date and time of event;

Corrective actions taken or planned and the results of any evaluations or assessments;
and

The extent of exposure of individuals to radiation or to radioactive materials without
identification of individuals by name.

D42-1
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d. -Each specific licensee, or general licensee possessing radioactive material as defined in
C.22(k)(5)(1), shall notify the Agency in writing immediately following the filing of a voluntary or
involuntary petition for bankruptcy under any Chapter of Title 11 (Bankruptcy) of the United States Code
by or against:

I. The licensee;

2. An entity (as that term is defined in 11 U.S.C. 101(14)) controlling the licensee or listing
the license or licensee as property of the estate; or

3. An affiliate (as that term is defined in 11 U.S.C. 101(2)) of the licensee.

e. The notification specified in D.12181(d) shall indicate the bankruptcy court in which the petition
for bankruptcy was filed, a copy of the bankruptcy petition, and the date of the filing of the petition.

Sec. D.1220 Notification of Failure To Comply or Existence of a Defect and Its Evaluation

a. " Each individual, corporatlon partnershlp, dedicating entity, or other entity subject to the regulations
in this part shall adopt appropriate procedures to--

1. Evaluate deviations and failures to comply to identify defects and failures to comply
associated with substantial safety hazards as soon as practicable, and, except as provided in
paragraph (a)(2) of this section, in all cases within 60 days of discovery, in order to identify a
reportable defect or failure to comply.that could create a substantial safety hazard, were it to remain
uncorrected;

2. Ensure that if an evaluation of an identified deviation or failure to comply potentially
associated with a substantial safety hazard cannot be completed within 60 days from discovery of the
deviation or failure to comply, an interim report is prepared and submitted to the Department through
a director or responsible officer or designated person as discussed in Se¢. D.1220(c)(5). The interim
report should describe the deviation or failure to comply that is being evaluated and should also. state
when the evaluation will be completed. This interim report must be submitted in writing w1th1n 60
days of discovery of the deviation or failure to comply; and

3. Ensure that a director or responsible officer subject to the regulations of this part is informed
as soon as practicable, and, in all cases, within the 5 working days after completion of the evaluation
described in Sec. D.1220(a)(1) or Sec. D.1220(a)(2) if the construction or operation of a facility or
activity, or a basic component supplied for such facility or activity--

1. Fails to comply with COMAR 26.12.01.01 Regulations for the Control of Ionizing
Radiation (1994), or any applicable rule, order, or license of the Department relating to a
substantial safety hazard, or

1. Contains a defect.

b. . If the deviation or failure to comply is discovered by a supplier of basic components, or services
associated with basic components, and the supplier determines that it does not have the capability to perform
the evaluation to determine if a defect exists, then the supplier must inform the purchasers

D42-2 :
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Each licensee shall maintain a copy of current operating and emergency procedures until the
Department termiriates the license. Superseded material must be retained for 3 years afier the change is
made. :

Sec. E.82 Records of Personnel Monitoring Procedures.

Each licensee shall maintain the following exposure records specified in Sec. E47:

(a) Direct reading dosimeter readings and yearly operability checks required by Sec. E.47(b) and (c)
for 3 years after the record is made.

(b) Records of alarm ratemeter calibrations for 3 years after the record is made.

(c) Personnel dosimeter results received from the accredited NVLAP processor until the
Department terminates the license.

(d) Records of estimates of exposures as a result of: off-scale personnel direct reading
dosimeters, or lost or damaged personnel dosimeters, until the Department terminates the license.

Sec. E.85 Récords of Radiation Surveys.

Each licensee shall maintain a record of each exposure device survey conducted before the device is
placed in storage as specified in Sec. E.49(c), if that survey is the last one performed in the workday. Each
record must be maintained for 3 years after it is made.

Sec. E.87 Form of Records.

Each record required by this part must be legible throughout the specified retention period. The
record may be the original or a reproduced copy or a microform provided that the copy or microform is
authenticated by authorized personnel and that the microform is capable of reproducing a clear copy
throughout the required retention period. The record may also be stored in electronic media with the
capability for producing legible, accurate, and complete records during the required retention period.
Records, such as letters, drawings, and specifications, must include all pertinent information, such as stamps,
initials, and signatures. The licensee shall maintain adequate safeguards against tampering with and loss of
records. '

Sec. E.89 Location of Documents and Records.

(a) Each licensee or registrant subject to Part E shall maintain copieé of records required by this part
and other applicable parts of this chapter at the location specified in the person's license or
registration.

E23
Supp. 13



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 Contro! of Ionizing Radiation (1994);
60 . ‘ (3) Utilization records for each radiation machine or radiographic exposure device

61 o dispatched from that location as required by Sec. E.71;

63 e (4) Records of equlpment problems identified in daily checks of equ1pment 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;

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.81;

73

74 (8) Evidence of the latest calibration of the radiation survey 1nstruments 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 A (11) The shipping papers for the transportation of radloactlve 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 matenals

87

88 Subpart F - Notifications

89 O T :

90  Sec.E.101 Notlﬁcatlons ‘

92 (@ In addltlon to the reportmg requ1rements spe01ﬁed in Sec. D.1201 through D 1206, D. 12 161, 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, 1800 Washington Boulevard, :

96

97

99 I ' - E24
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Part G
USE OF RADIONUCLIDES IN THE HEALING ARTS N

General Regulatory Information |

.Sec: G.1 Purpose and Scope. This part establishes requirements and provisions for the use of

radionuclides in the healing arts and for issuance of licenses authorizing the medical use of this
material. These requirements and provisions provide for the protection of the public health and

- safety. The requirements and provisions of this part are in addition to, and not in substitution for,

others in these regulations. The requirements and provisions of these regulatlons apply to applicants
and licensees subject to this part unless specifically exempted.

Sec. G.2 Definitions. As used in this part, the following definitions apply:

"Area of use" means a portion of a physical structure that has been set aside for the purpose of
receiving, preparing, using, or storing radioactive material. : |

“Authorized medical physicist” mearns an individual who:

(1) Meets the requirements in G.51(a) and G.59.’ or

(2) Is 1dentifled as an authorized medical physicist or téletherémv 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;

(iil) A permit issued by an NRC-or Aoreement State broad scope medical use
licensee; or

(iv) A perm1t issued bv an NRC master malenal license broad scope medical
use permittee. -

“Authorized user” means a physician, denﬁst, or pd&iaifist who-is:
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(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)  Isidentified as an authorized user on:

) An Agreement State or NRC license that authorizes the medical use of
radioactive material;

(i1) A permit issued by an NRC master material licensee that is authorized to
permit the medical use of radioactive material:

(iii) A permit 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 sealed-seurees-are-utilized-sources
are used to deliver a radiation dose at a distance of up to a few centimeters; by surface, intracavitary,
intraluminal, or interstitial application.

“Brachvtherapy source” means a radioactive source or a manufacturer-assembled source train or
a combination of these sources that is desmned 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.

“High dose-rate remote afterloader” means a brachytherapy device that remotely delivers a dose
rate in excess of 12 gray (1200 rads) per hour at the point or surface where the dose is prescribed.

“]ow dose-rate remote afterloader” means a brachytherapy device that remotely delivers a dose
rate of less than or equal to 2 eray (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 brachytherapy 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.

dF
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"Medical use" means the intentional internal or external administration of radioactive matenial; or

the-healing-arts under the smrwsmn of an authorized user.

Gl
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"Mobiles : : A ansportation-and dicaluse-ofrad
medical service” means the transportation of radioactive material to and its medic
client's address.

al use at the

"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.

“Prescribed dosage” means the specified activity or range of activity of unsealed radioactive

material as documented:

(1) Ina Writtcn directive: or

2) In accordance with the directions of the authorized user for procedures performed

pursuant to (.100 and G.200.

"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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143 3) A radiopharmaceutical dosage greater than 30 microcuries of either sodium iodide I-
144 125 or I-131 when both:
145 .
146 1) The administered dosage differs from the prescribed dosage by more than 10
47, - percent of the prescribed dosage, and
148 : . :
149 (ii)  The difference between the administered dosage and the prescribed dosage
150 exceeds 15 microcuries;
151 _' o o
152 : \ G2

153 Supp. 415 ' L . : o |
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4) A therapeutic radiopharmaceutical dosage, other than sodium iodide 1-125 or I-131,
when the administered dosage differs from the prescnbed dosage by more than 10 percent of
the prescribed dosage;

%) A teletherapy radiation dose when the calculated weekly: administered dose exceeds .

. the weekly prescribed dose by 15 percent or more of the weekly prescribed dose; or

6 A brachytherapy radiation dose when the calculated administered dose differs by

more than 10 percent of the prescribed dose.

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

“Treatment site” means the anatomical descrlptlon of the tlssue intended to receive a radiation
dose, as described in a written directive.

"Visiting authorized user" means an authorized user who is not identified on the hcense of the

' llcensee being visited.

General Regulatory Requirements -

‘Existing G.5 ha$ béen entitely replaced b

‘new'G.6.below; whichis a rewrite of old

Sec. G.6 Provisions for the Protection of Human Research .Subiects.

(a) A licensee mayv conduct research involving human research subjects only if it uses the
radioactive materials specified on its license for the uses authorized on its license.

(b) If the research is conducted, funded, supported, or regulated by another Federal agency
that has implemented the Federal Policy for the Protection of Human Subjects (Federal Policy),
the licensee shall, before conducting research:

(D Obtain review and approval of the research from an "Institutional Review Board,"
as defined and described in the Federal Policy; and

) Obtain "informed consent," as defined and described in the Federal Policy, from
the human research subject.

(c) If the research will not be conducted, funded. supported, or regulated by another Federal
agency that has implemented the Federal Policy, the licensee shall, before conducting research,

apply for and receive a specific amendment to its Agency medical use license. The amendment

request must include a written commitment that the licensee will, before conducting research:

D
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(D Obtain review and approval of the research from an "Institutional Review
Board." as defined and described in the Federal Policy: and

2 Obtain "informed consent," as defined and described in the Federal Policy, from
~ the human research subject.

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

Sec. G311 License Required. : ' : L |

(a) A person shall not manufacture, produce, acquire, receive, possess, prepare, uée, or transfer l
radioactive material for medical use except in accordance with a specific license issued by the
Agency, the NRC, or any other Agreement State, or as allowed in G.11Paragraph-(b) or G.11(c)-ef

(b)  Unless prohibited by license condition, an individual may receive, possess, use, or transfer
radioactive material in accordance with the regulations in this part under the supervision of an
authorized user as provided in G.4627. |

(c) An individual may prepare unsealed bypreduetradioactive material for medical use in
accordance with the regulations in this pPart under the supervision of an authorized nuclear
pharmacist or authorized user as provided in G.4627, unless prohibited by license condition.

" (d)  Exemptions. A licensee possessing a Type A specific license of broad scope for medical

use is exempt from the following:
(1)  The provisions of §G.41_'2(b)v(2)4'; o o ) |
(2)  The provisions of §G.412(b)(5) regarding additions to or changes in the areds of’ﬁse |

. Supp. 415 |
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only at the addresses specified in the license; -

(3)  The provisions of §G.145(a); and [

4) The provisions of §G. 514(b)(1) for an authorized user or an authorized nuclear | -

pharmacist:; and

(5) Amendments requesting sealed sources and devices manufactured and distributed
in accordance with Sec. C.28(1).

Sec. G.412_License Applications and Amendments. | |

(a)

(b)

Applications.
(1) If the application is for medical use sited in a medical institution, only the
institution's management may apply. If the application is for medical use not sited in a

medical institution, any person may apply.

2) An application for a license, or license amendment, or license renewal under this
pRart must be made by filing the application on a form prescribed by the Agency. |

3) An applicant that satisfies the requirements specified in Sec. C.27(b) may apply fora |
Type A specific license of broad scope.

Amendments. A licensee shall apply for and must receive a license amendment:

(1)  Before it receives, prepares, or uses radioactive material for a clinical procedure
permitted under this pPart but not permitted by the license issued pursuant to this pPart;

(2) Before it permits anyone to work as an authorized user,—er authorized nuclear
pharmacist, or authorized medical physicist under the license except an individual who is:

) An authorized user_in each cateaorv of use certlﬁed by the organizations
specified in :

" G.57(a), G. 39O(d)LG 392(a), G. 394(&) G 396(&) G 490(&) G 491 (a) and
G.590(a);

(i)  An authorized nuclear pharmacist certlﬁed by the organization specified in

paragraph-(a)o£G.7555(a); | |

(ili)  Identified as an authorized user or an authorized nuclear pharmacist on a
license issued by the Agency, the NRC or any other Agreement State that authorizes
the use of radioactive material in medical use or in the practice of nuclear pharmacy,
respectively; or
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(iv)  Identified as an authorized user or an authorized nuclear pharmacist on a
permit issued by the Agency, the NRC or any other Agreement State licensee of
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10

broad scopé that is authorized to permit the use of radioactive material in medical
use or in the practice of nuclear pharmacy, respectively;

3) Before it changes Radiation Safety Officers or 1¥elether'apy physicists;

(4)  Before it orders radioactive material in excess of the amount, or radlonuchde or form "

dlfferent than authorized on the hcense and

(5)  Before it adds to or changes the areas of use or addresses of use 1dent1ﬁed in the
application or on the hcense

Sec. G.514 Notiﬁcations.

(@)

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 péermits 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). -

®

©

- 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 —rriailing,address changes.

The licensee shall mail the documents requlred in this section to the appropriate address

1dent1ﬁed in ~§Sec A.12.
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“to be responsible for implementing the radiation protection program. The licensee, through the
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General Administrative Requirements

Sec. G. 24‘ Authority and Respons1b1ht1es for the Radiation Protectlon Prog;ram IN.TE', (0]

(a) In addition to the radlatlon protectlon program requlrements of Sec D.101, a licensee's
management shall approve in writing:

(1) Requests for a ]1ccnse apphcatlon renewal, or amcndment beforc submittal to the
Agency; and - - .

(2 Anv 1nd1v1dual before allowmg that individual to work as an authonzed user,
_ author17cd nuclear pharmamst or author17cd mcdxcal phvsmxst

(b) A Iicensee's management shall appoint a Radiation Safety Officer, who agrees, in writing _

Radiation Safety Officer; shall ensure that radiation safety activities are being performed in
accordance with licensee-approved procedures and regulatory réquirements.

(c) - Forupto 50 days each yéar, a licensee may permit an authorized user or an individual
qualified to be a Radiation Safety Officer; under G.50 and G.59, to function as a temporary
Radiation Safety Officer.and to perform the functions of a Radiation Safety Officer, as provided
in G.24(g). if the license¢ 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 than one temporary Radiation Safety
Officer in accordance with: G.24(¢) if needed 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 types of uses of radioactive material permitted by the license.
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(g Alicensee shall 5:6Vide the Radiation Safety Officer sufficient authority, organizational -

* freedom, time, resources, and management prerogative, to:
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(e) A licensee shall establish the authority, duties, and responsibilities of the Radiation
Safety Officer in writing.

(N Identify radiation safety p'roblem‘s;
2) Initiate, recommend, or provide corrective actions;

(3) Stop unsafe operations: and,

(4) __Verify implementation of corrective actions.

(h)  ALARA Program. [N (2]

(1) Each licensee shall develop and implement a written program (o maintain
radiation doses and releases of radioactive material in effluents to unrestricted areas as
low as reasonably achievable in accordance with Sec. D.1 of these regulations.

(2) To satisfy the requirement of G.24(h){(1):

(i) The management, Radiation Safety Officer, and all authorized users shall
- participate in the establishment, implementation, and operation of the program as
required by these regulations or the Radiation Safety Commntee, or

[N

(ii) For hccnsees that are not mcdlcal 1nst1tut10ns managcment and all

authorized users shall participate in the program as required by the Radiation
Safetv Ofﬁcer : , .

(3)  The ALARA program shal] mclude an annual rcv1ew bv thc Radlatlon Safctv
Committee for licensees that are medlcal msntutlons or manauement and the Radiation
Safety Officer for licensees that are not medical institutions, of summaries of the types
and amounts of radioactive material used, occupational dose reports, and continuing
education and training for all personnel who work with or in the vmmmLo‘r radioactive
material.  The purpose of the review is to ensure that 1nd1v1duals make every reasonable
effort to maintain occupational doses, doses to the general public, and releases of
radioactive material as low as reasonably achievable.

(4) The licensee shall retain a current written description of the ALARA \ program for
the duration of the hcense The wntten descngtlon shall mclude
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- (11) A requirement that the Radiation Safety Officer brief management once

(1) A commitment by management to keep occupational doses as low as
reasonably achievable;

each year on the radiation safety program;

(i1i1)  Personnel exposure investigational levels as established in accordance

~ Radiation Safety Officer of the cause of the exposure; and

with G.26(b)(9) that, when exceeded, will initiate an investigation by the

(iv)  Personnel exposure investigational levels that, when exceeded, will initiate

(1) A licensee shall retain a record of actions taken under G.14(a), G.14(b), and G.14(e) in

" probability of recurrence.

a prompt investigation by the Radiation Safety Officer of the cause of the
exposure and a consideration of actions that might be taken to reduce the

accordance with G.2024.

Sec. G.725 Radiation Safety Officer.

g

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

(b) The Radiation Safety Officer shall:

(1)

Investigate overexposures, accidents, spills, losses, thefts, unauthorized receipts,

uses, transfers, and disposals, and other deviations from approved radiation safety practice
and implement corrective actions as necessary;

@

Implement written policy and procedures for:

@) Authorizing the purchase of radioactive material;

(i)  Receiving and opening packages of radioactive mateﬁal;

(iif)  Storing radioactive material;

(iv)  Keeping an inventory record of radioactive material;

(v) Using radioactive méten'al safely;

(vi)  Taking emergency action if control of radioactive material is lost;

(vil)  Performing periodic radiation surveys;
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(viii) Performing checks and calibrations of survey instruments and other safety
equipment;

(ix)  Disposing of radioactive material;

x) Training personnel who work in or frequent areas where radioactive material
1s used or stored; and

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

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

@) For medical use sited at a medical institution_or private medical licensee that is .
authorized for one or more therapeutic use, assist the Radiation Safety Committee in the
performance of its duties.

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

(@  The Committee shall meet the following administrative requirements:

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

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

3) The minutes of each Radiation Safety Committeée meeting shall include:
(1) The date of the meeting; |
(i1) Members present;
(i)  Members absent;

(iv)  Summary of deliberations and discussions;
G10

-
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(b)

20
V) Recommended actions and the numerical results of all ballots; and
(vi)  Documentation of any reviews requlred in Sec. D. lOlgc}G—é{e—) and

G.82 6(b)

4) The Committee shall provide each member with a copy of the rneetmg mlnutes and
retain one copy until the Agency authorizes its disposition.

To oversee the use of licensed matenal, the Committee shall:

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

2) Review, on the basis of safety and with regard to the training and experience

\
Y

standards of this part, and approve or disapprove any individual who is to be listed as an-

tFeletherapy pPhysicist before submitting a license application or request for amendment or
renewal' or ‘

‘authorized user, an authorized nuclear pharmacist, the Radiation Safety Officer, or *

A

3) Review, pursuant to Sections G.124(b)(2)(1) through (iv), on the basis of the board ° |

certification, the license, or the permit identifying an individual, and approve or disapprove

any individual prior to allowing that individual to work as an authorized user or authorized |

nuclear pharmacist;

“) Review on the basis of safety and approve or dlsapprove each proposed method of

use of radioactive material;

(5 Review on the basis of safety, and approve with the advice and consent of the
Radiation Safety Officer and the man‘agem‘ent representative, or disapprove procedures and

_ radratlon safety program changes pnor to’ subrmttal to the’ Agency for lrcensmg action;

'(6) Rev1ew quarterly, w1th the assistance of the Rad1at1on Safety Officer, occupational

radrat1on exposure records of all personnel Workmg w1th radloactrve matenal
(7) Rev1ew quarterly, w1th the assistance of the Radratron Safety Officer, all incidents
and misadministrations involving radioactive material W1th respect to cause and subsequent

actions taken;

(8 Review arnually, with the assrstance of the Radlatlon Safety Officer, the radioactive
material program; and ' -

(9)  Establish a table of investigational levels for occupational dose that, when exceeded,

-will initiate investigations and considerations of action by the Radiation Safety Officer.

" Gl11 .
Supp. 415 |
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(2)

(b)

34 |

A medical use licensee authorized to administer radiopharmaceuticals shall possess a
dose calibrator and use it to measure the amount of activity administered to each patient
or human research subject.

A licensee shall:

(1N Check each dose calibrator for constancy with a dedicated check source at the
beginning of each day of use. To satisfy the requirement of this section, the check shall

" be done on a frequently used setting with a sealed source of not less than 10 microcuries
" (370 kBq) of radium-226 or 50 microcuries (1.85 MBq) of any other photon-emitting

(c)

radionuclide with a half-life greater than 90 days;

2) Test each dose calibrator for accuracy upon installation and at intervals not to 5]
exceed 12 months thereafter by assaying at least 2 sealed sources containing different L
radionuclides, the activity of which the manufacturer has determined within 5 percent of .11
the stated activity, with minimum activity of 10 microcuries (370 kBq) for radium-226 ¢
and 50 microcuries (1.85 MBq) for any other photon-emitting radionuclide, and at least ¢
one of which has-a principal photon energy between 100 keV and 500 keV;, . N

(3)  Test each dose calibrator for linearity upon installation and at least quarterly
thereafter over a range from the highest dosage that will be administered to a patlent or
human research subject to 1.1 megabecquerels (30 microcuries); and

(4) Test each dose calibrator for geometry dependence upon installation over the
range of volumes and volume configurations for which it will be used. The licensee shall

keep a record of this test for the duration of the use of the dose calibrator.

A licensee shall mathematically correct dosage readings for any geometry' or linearity

error that exceeds 10 percent if the dosage is greater than 10 microcuries (370 kBq) and shall
repair or replace the dose calib‘rator if the accuracy or constancy error exceeds 10 percent.

(d)

A licensee shall also perform checks ‘and tests requrred by G 1560, 60.B(b) following |

adjustment or repalr of the dose cahbrator o

(¢)

A licensee shall retain’a record of each check and test requlred by G. 4—5 0.B(b) for 23

years. The records requlred by G -1—560 B(b) shall 1nclude

(D For G.3500.B(b)(1), the model and serial number of the dose calibrator, the i
identity and calibrated activity of the radionuclide contained in the check source, the date

- of the check, the activity measured, the instrument settings, and the initials of the
individual Who performed the check;

i

(2) For G.4560.B(b)(2), the model and serial number of the dose calibrator, the model l
and ' : ‘

Gl5 ' Supp. 415 |
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[NOTEZ ‘
Sec. G346 0 A Possessmn Use Calibration, and Check of Instruments to Measure Dosages of
Alpha- or Beta-emitting Radlonuchdes

(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 equ1va1ent to Sec.
C.28().

(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
priorto administration to each patient or'human‘ research subject. In addition, the licensee shall:

| (l) Perform tests before initial use, penodlcally, and followmg repalr on each
instrument for accuracy, linéarity, and geometry dependence as: appropnate for the use of
the instrument; and make adjustments when necessary; and

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

Sec..G.-L§60.B Possession, Usei(falibration, and C‘hec‘k'r.of 'Do"se'_'Cal'ibrators. o |

Supp. 413 ' | [



1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155

1156

1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189

4110107 _ | 32 |

(c)  Calculating, assaying, and safellprepannggosaoes for patlents or
“human rcsearch subjects;

(d). _ Using administrative controls to avoid misadministrations in the
administration of radioactive material; and

t

(e) Using procedures to prevent or minimize radigactive’
contamination and using proper decontamination procedures:; and

(2) Has obtained written attestation, signed by a preceptor authorized nuclear

pharmacist, that the individual has satisfactorily completed the requirements in G.
55(a)(1), (2)(2), and (a)(3) or G.55(b)(1) and has achieved a level of competency

. sufficient to f}lqctlon independently as an authorized nuclear pharmacist

[NOTE: OLD: rewriften at G642 N 'is'old G646 Si¥tewritten']

Sec. G.57 Training for Experienced Rddlatlon Safety Officer, Teletherapy or Medical Physicist, -

Authorized Medical thsxmst Authorized User, Nuclear Pharmacist, and Authorized Nuclear
Pharmamst

(a) An individual 1dent1ﬁed as a Radiation Safety Officer, a teletherapy physicist or
authorized medical physicist, or an authorized nuclear pharmacist on an NRC or Agreement
State license or a permit issued by an NRC or Agreement State broad scope licensee or master
material license permit or by a master material license permittee of broad scope before the

effective date of these regu]atlons need not.comply with the training requ1rements of G.50, G.51,
or G.55, respectlvelx :

(b) Physicians, dentists, or podiatrists identified as authorized users for the medical use of
radioactive material on a license is‘Sued by the NRC or Agreement State, a permit issuéd by an
NRC master material licensee, a permit issued by an NRC or Agreement State broad scope
licensee, or a permit issued by an NRC master materlal license broad scope permittee who
perform only t‘nose medical uses for which they were authorized before the effective date of

“these regulatxons néed not complv w1th the trdmmg tequlrements of G 100 throu;lh (G.690.

e

[NOTE: d 776"sllght1ymev1sed]

Sec. G.59 Recentriess ofTrammor R

The training and experience specified in Sec. G must have been obtained within the 7 years
preceding the date of application-or the individual-must have had related continuing education
and experience since the required training and experience was completed.

General Technical Requirements

[NOTE: Old G.60 deleted.]
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the NRC's Web page. To have its certification process recognized, a specialty board shall
require all candidates for certification to: '

(b)

(1) Have eraduated from a pharmacx/ program accredited by the American Council on

Pharmaceutical Education (ACPE) or have passed the Foreign Pharmacy Graduate

Examination Committee (FPGEC) examination;

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

(3)

Provide evidence of having acquired at least 4000 hours of training/experience in

nuclear pharmacy practice. Academic training may be substituted for no more than 2000

hours of the required training and experience; and

(4)

Pass an examination in nuclear pharmacy administered by diplomates of the

specialty board, that assesses knowledge and competency in procurement, compounding,

quality assurance, dispensing, distribution, health and safety. radiation safety, provision

or

Has completed:

of information and consultation, monitoring patient outcomes, research and development;

(1)

700 héurs in a structured educational program consisting of both:

(i) 200 hours "of classroqin and laboratory training in the following areas:
(a) _ Radiation physics ari_d instrumentation; |
(b) __ Radiation ngoteqtioh;
(c) Mathelﬁatics pertaining to the _usé :and meésuréfpent of
radioactivity; - A
(d) ‘. Chemistry of radioactive materiﬁxl for inedipal use; and.

() Radiatign biok’)}“iﬂéﬁd‘ BRI 1 E :
(ii) __ Supervised Dractical‘ ¢xpefi<§ncé"in a nuclear ?liafmacy involving;

(a) __Shipping, receiving, and performing related radiation surveys;

(b) Using and performing checks for proper operation of instruments
used to determine the activity of dosages, survey meters, and, if
appropriate, instruments used to measure alpha- or beta-emitting
radionuclides; ' :
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(b) ) Holds a master's or doctor's degree in physics, medical physics, other physical
science, engineering, or applied mathematics from an accredited college or university;
and has completed 1 year of full-time training in medical physics and an additional year
of full-time work experience under the supervision of an individual who meets-the
requirements for an authorized medical physicist for the type(s) of use for which the
individual is seeking authorization. This training and work experience must be
conducted in clinical radiation facilitiés that provide high-energy, external beam therapy
(photons and electrons with energies greater than or equal to 1 million electron volts) and

* brachytherapy services and must include: -

(i) Performing sealed source leak tests and inventories;

(i) Performing decay corrections;

" (iii) __ Performing full calibration and ben'odic spot checks of external beam
treatment units, stereotactic radiosurgery units, and remote afterloading units as
applicable; and A

(iv) Conducting radiation surveys around external beam treatment units,
stereotactic radiosurgery units, and remote afterloading units as applicable: and

(2) Has obtained written attestation that the individual has satisfactorily completed
the requirements in G.51(c) and G.51(a)(1) and(2), or G.51(b)(1) and G.51(c), and has
achieved a level of competency sufficient to function independently as an authorized
medical physicist for each type of therapeutic medical unit for which the individual is -
requesting authorized medical physicist status. The written attestation must be signed by
a preceptor authorized medical physicist who meets the requirements in G.51, or
equivalent Agreement State or NRC requirements for an authorized medical DhVSlC]St for
each type of therapeutic medical unit for which the mdmdual is requesting authorized
medical physicist status; and : -

(c) Has training for the type(s) of use for which authorization is sought that includes hands-
on device operation, safety procedures, clinical use, and the operation of a treatment planning

program mov1ded by the vendor or by training supervised by an authorized medical physmst
authorized for the type(: s) of use‘ for which tbe individual is seekmg authorization.

[NOTE: OLD G55 rewri 6305 New:G:55 1s old' Gi75 rewritten:]

Sec. G.55 “Training for an Authorized Nuclear Pharmacist. -

Except as Drov1ded m G 37 the hcensee shall requlre the authonzed nuclear pharmacist to be a
pharmacist who

(a) Is certified by a specialty board whose certification m‘ocesé has been recognized by the
NRC or an Agreement State and who meets the requirements in G.55(b)(2). The names of board

certifications which have been recognized by the NRC or an Agreement State will be posted on

rpt
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(2) Is an authorized user, authorized medical physicist, or authorized nuclear
pharmacist identified on the licensee's license and has experience with the radiation
safety aspects of similar types of use of radioactive material for Wthh thé individual has
Radiation Safetv Ofﬁcer responsibilities; and

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

(e) Has training in the radiation safety, regulatory issues, and emergency procedures for the
types of use for which a licensee seeks approval. This training requirement may be satisfied by
completing training that is supervised by a Radiation Safety Officer, authorized medical
physicist, authorized nuclear pharmacist, or authorized user, as am)ropnate who is authorized for
the tvpe( s) of use for Wthh the licensee is seeking approval.

Sec G 51 Trammo for an Authorwed Medical PhVS]ClSt

Except as provided in G 37, the licensee shall require the authonzed medical physicist to be an
individual who

(a) Is certified by a specialty board whose certification process has been approved by the
NRC or an Agreement State and who meets the requirements in G.51(b)(2) and G.51(c). The
names of board certifications which have been approved 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 requlre all candldates for certification to:

(H Hold a master's or doctor's degree in physics, medical physics, other physical
science, engineering, or applied mathem‘atics from an accredited college or university;

(2) Have 2 years of full-time practlcal trammg and/or superv1sed experlence in
medical physics:

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

(i1) In clinical radiation facilities providing high-energy, external beam
therapy (photons and electrons with energies greatér than or equal to 1 million
electron volts) and brachytherapy services under the direction of physicians who-
meet the requirements for authorized users in G.490 or G.690; and

(3) Pass an exammatlon administered by dlp]omates of the spemalty board that
assesses knowledge and competence in clinical radiation therapy, radiation safety,
calibration, quality assurance, and treatment planning for extema] beam therapy,
brachytherapy, and stercotactic radiosurgery; or
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(b)

(i11)  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

Has completed a structured educational program consisting of both:

(c)

o)

(2)

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

- (1) Radiation physics and instrumentation;

'( i1) Radiation protection;

. Mathematics pertaining to the use and measurement of radioactivity;

(iv) Radiation biology; and

(V) Radiation dosimetrv; and

One vear 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

tvpe(s) of use(s) of radioactive material involving the following:

@8]

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

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

:'(-i.ii") . 'Se'c‘urih'g’and controlling radioactive material;

Usm administrative controls t0 avoid mistakes in the. admmlstratlon of
radioactive material; Co

(V) . Usmg procedures to prevent-or mlmmlze radioactive contammaﬂon and
- -using proper- decontamination: procedures; * :

‘ (V1) - Usmg cmerocncv proccdures to control radloactlvc matcna] and

( vu) Dlsposmg of radloactlve matenal or

Isa mcd'lcal phvswlst who has been certlﬂed by a specialty board whose

‘certification process has been recognized by an Agreement State or the NRC under

G.51(a) and has experiénce in radiation safety for similar tvpes of use of radioactive

material for 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

28 |




917
918
919
920
921
922
923

924

925
926
927
928

929
930

: ?31
5?32
933

b
934,

?35
936

937

938
939
940
941
942
943
944

945 7

946
947
948
949
950
951
952
953
954
955
956
957
958
959
960

Sec. G 50 Tralmng For Radiation Safety Officer.

4/10/07 _ 27|

Except as provided in G.57, the licensee sha]l require an individual fulfilling the respon51b1]1t1cs
ot the Radlatlon Safety Officer as provided in G.24 to be an individual who: :

(a) IS certified bv a specialty board whose certification process has been reco,gmzed bv 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 recogmzed by the NRC or an Agreement State w111 be
posted on the NRC's Web page. ) :

(1) To have its cert1f' cation process recognized, a spcmalty board shall require all
candidates for certification to:

1) 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;

(i1) Have 5 or more years of professional experience in health physics
raduate training may be substituted for no more than 2 vears 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
_ physmal sc1ence engmeermg, or am)hed mathematlcs from an accredited college
or unlversny, '

i

(i) Have 2 vears of full-time practical training and/or supervised experience
in medical phvsics: ,

N

(2) Under the SLIDCI'VISIOH of a medlcal DhVSlClSt Who is cemﬁed n
,_ medical physics by a specialty board rccoznwed 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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(da) Sealed sources or devices manufactured, labeled, packaged, and distributed in accordance

with a license issued pursuant-to-these-regulations_under Sec. C., 10 CFR Part 30 and 10 CFR

32.74, or the equivalent regulationsrequirements of anether Agreement State-aLicensing-State;or .
the-U-S-NuclearRegulatory-Commission:;

!

1)) 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 B
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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 minimum, the procedures required by G.41(a) must address the followmg items that
are applicable to the licensee's use of radioactive material:

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

Venf ing that the administration is in accordance with the trealment lan, if
applicable, a.nd the written dlrectlve

(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.

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

Sec. G.1349 Suppliers for Sealed Sources or Devices for MCdlCdl Use For medical use, aA

licensee may: shaH nly use—fer—med&eal—ttseﬂﬂly
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(b) If, because of the emergent nature of the patient's condition, a delay in order to provide a
written directive would jeopardize the patient's health, an oral directive is acceptable. The
information contained in the oral directive must be documented as soon as possible in writing in
the patient's record. A written directive must be prepared within 48 hours of the oral directive.

(c) The written directive must contain the patient or human research subjéct's name and the
following information:

(O For anv administration of guantities greater than 1.11 MBqg (30 uCi) of sodium
10dide 1-131: the dosage; : '

(2) For an administration of a therapeutic dosage of unsealed radioactive material

S

other than sodium iodide I-131: the radioactive drug, dosage, and route of administration:

“(3) For gamma stereotactic radiosurgery: the total dose. treatment site, and values for "j
the target coordinate settings per treatment for each anatomically-distinct treatiment site; . °

(4) For téletherapv: the total dose, dose per fraction, number of fractions, and
treatient site;

(5) For high dose-rate remote afterloading brachytherapy: the radionuclide. treatment -

©oLoon

- oo

site, dose per fraction, number of fractions, and total dose; or

(6) For all other brachytherapy, including low, medium, and pulsed dose rate remote

afterloaders:
(i) Before implantation: treatment site, the radionuclide, and dose: and
‘(i) After implantation but before completion of the procedure: the

radionuclide, treatment site, number of sources, and total source strength and
exposure time (or the total dose).

(d) A written revision to an existing written directive may be made if the revision is dated

“and signed by an authorized user before the administration of the dosage of unsealed radioactive

material, the brachytherapy dose, the gamma stereotactic radiosurgery dose, the teletherapy dose,

or the next fractional dose.

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

() . The licensee shall retain a copy of the written directive in accordance with G.2040.

fota)

[ e)
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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.311(c), shall:

(1)  Instruct the supervised individual in the preparation of radioactive material for
medical use, as appropnate to that individual’s 1nvolvement with radloactlve material; 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.

(©) A licensee that permits supervised activities under paragraphs (a) and (b) of this section

INOTE: Gl deleted.]

[NOTE: G:12deleted but some provisions in‘néw G:80]

[NOTE# Old G40 deletéd:: New section:]

Sec. G.40 Written Directives.

(a) A written directive must be dated and signed by an authorized user before the
administration of I-131 sodium iodide greater than 1.11 megabecquerels (MBq) (30 microcuries
(uCi)), any therapeutic dosage of unsealed radioactive material or any therapeutic dose of
radiation from radioactive material.
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[NOTE: G.9 rewriiten as'G:24.]

Sec. G. 1027 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.311(b) shall:

¢)) Instruct the supervised individual in the licensee's written radiation protection
procedures, written directive procedures, regulations of this chapter and license
condmons with respect to the use of radroactlve matena] andps iatt

(2) Require the supervised individual to follow the instructions of the supervising

- authorized user for medical uses of radloactlve material, written radiation protection

procedures established by the hcensee Wntten dlrectlve procedures regulations of this

chapter, and license conditions with respect to the medical use of radioactive material.

G12
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serial number of each source used and the identity of the radionuclide contained in the
source and its activity, the date of the test, the results of the test, the instrument settings,
and the identity of the individual performing the test;

3)

For G.4560.B(b)(3), the model and serial number of the dose calibrator, the l

calculated activities, the measured activities, the date of the test, and the identity of the
individual performing the test; and

4)

For G.3560.B(b)(4), the model and serial number of the dose calibrator, the |

configuration and calibrated activity of the source measured, the activity of the source,
the activity measured and the instrument setting for each volume measured, the date of
the test, and the identity of the individual performing the test.

Sec. G.1661 Calibration and Check of Survey Instruments. | | |

c

@ A licensee shall ensure that the survey instruments used to show compliance with this
part have been calibrated before first use, annually, and following repair.

(b)  To satisfy the requ'irements'of G.1661(a), the licensee shali: " ’ |

(D

Calibrate all required scale readmgs up to 1000 m1111rems (10 mSv) per hour with

a radiation source;

@

For each scale that shall be cahbrated calibrate two readmgs separated by at least

50 percent of scale rating; and

€)

Conspicuously note on the instrument the apparent dose rate from a dedicated

check source as determined at the time of calibrat-ion, and the date of calibration.

(©) To satisfy the requirements of G. %661 (b) the hcensee shall con51der a pomt as cahbrated |
if the indicated exposure rate differs from the calculated exposure rate by not more than 20
percent, and shall conspicuously attach a correction chart or, graph to the instrument.

(d) A licensee shall check each survey instrument for fireper eﬁefétien with a dedicated
check source before each use. The licenseg is not required to keep records of these checks.

(e) The licensee shall retain a record of each calibration fequifed iri G:-lré_é_l (é) for 23 years. I
The record shall include: -

(1)
@

Supp. 415

A description of the calibration procedure; and o
A description of the source used and the certified dose rates from the source, and
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the rates indicated by the instrument being calibrated, the correction factors deduced from
the calibration data, the signature of the individual who performed the cahbratlon and the
date of calibration.

§3) To meet the requirements of G. 1661(a), G.1661(b), and G.1661 (c) the licensee may { .

obtain the services of individuals licensed by the Agency, the U.S. Nuclear Regulatory
Commission, an Agreement State, or a Licensing State to perform calibrations of survey ~
instruments. Records of calibrations which contain 1nformat10n requlred by G.1661(e) shall be |
maintained by the licensee.

Sec. G.+763 MessurementDetermination of Ddosages of Uunsealed Rradioactive Mmatenal for
Mmaedical Uuse. A-licenseeshall:

(a) A licensee shall Measuredetermine and record the act1v1ty of each dosage ef-a—pheten-
em*ﬁiﬂg-l‘ﬁéieﬁﬁd*ée‘?ﬁeﬁebefore medical use; | | :

(b) For a unit dosage. this de;termi.nat:ion» must be made by:

(1) Direct measurement of radioactivity; or

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

(1) A manufacturer or preparer licensed under Sec. C.28. or equivalent NRC
or Agreement State requirements; or

(i1) 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.

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

(1) Direct measurement of radioactivity:

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

(3) Combination of volumetric measurements and mathematical calculations, based
on the measurement made by a manufacturer or preparer licensed under Sec. C.28, or
cquivalent NRC or Agreement State requirements,

V1 B
Sy ew

ey
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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 by more than 20 percent. ‘

(ee) A licensee shall rRetain a record of the measurements—required-by—this-section-dosage

determmatlon reqmred by G. 2063£er—ﬁﬂee—yea¥s—¥e—sa&s£y—thﬁ—feqtufemem—%he+eeerd—mas{

Sec. G.1865 Authorization for Calibration, Transmission, and Reference Sources. Any person
authorized by G.311 for medical use of radioactive material may receive, possess, and use any of
the following radioactive material for check, calibration, transmission, and reference use:

G17
. Supp. 415
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(a)  Sealed sources, not exceeding 1.11 GBq (30 mCi) each, manufactured and distributed by
a persons—spee&-ﬁe&lly licensed pafsa&ﬂ{—te—Paﬁ—G—ef—ﬂaese—pegulaﬁeﬂs-under Sec. C.28, or
equivalent NRCp: toft or Agreement State
requirements.-o¢Ei

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

() Any radioactive material listed-in-G-29-0¢-G-31-with a half-life efnot longer than +66120 )

days erless-in individual amounts not to exceed +5-millienries(555-MBg)0.56 GBq (15 mCi).:.

(ed) Any radioactive material ksted—-m—G%Q-ef—G—}l-wnh a half life greaterlonger than 160120

days in individual amounts not to exceed—%@@—m-rereeu&es—%q}-ea%aﬂd the smaller of 7.4
MBq (200 uC1) or 1000 times the quantities in Sec. D Appendix C.

(de) Technetium-99m in individual-amounts as nceded.ﬂet—t&e*eeed—se—mﬂﬁeuﬂes—a—.%
GBe)-

Sec. G.1967 Requirements for Possession of Sealed Sources and Brachytherapy Sources.

(a) A licensee in possession of any sealed source or brachytherapy source shall follow the

radiation safety and handllng 1nstruct10ns supphed by the manufacturer eeeqawaiem—msﬁvde&ens :

1) Test the source for leakage before its first use unless the licensee has a certificate

from the supplier indicating that the source was tested within 6 months before transfer to
the licensee; and

2) Test the source for leakage at intervals not to exceed 6 months or at other

intervals approved by the NRC or an Agreement State in the Sealed Source and Device

Registry.
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(c) To satisfy the leak test requirements of this section, the licensee shall measure the sample
so that the leak test can detect the presence of 185 Bq (0.005 uCi) of radioactive material in the
sample. : B : -

AL hall retain leak tes is for5 e s ”‘

G18
Supp. 715
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If the leak test reveals the presence of 185 Bq (0.005 uCi) or more of removable

< contamination, the licensee shall:
(€8] Immediately withdraw the sealed source from use and store, dispose, or cause it to (5
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 Sec. D.1206.

® A licensee need not pefform a leak test on the following sburces:

§9) 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 containing 3.7 MBq (100 1Ci) or less of bea or gamma-emitting matérial
or 0.37 MBq (10 uCi) or less of alpha-emitting material;

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

&) Sources stored and not being used. Fhe-licenseeshath-however,testeach-such

2
a) ' a ) = haarn to act fa Q - = I

oH or-leakage-before-any-use-orra as-beer d-forleakage-within-6
months-before-the-date-ofuse-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.
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() 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).

Supp. 415
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Sec. G.69 Labeling of Vials and Sy.rin'.ges.

Each syringe and vial that contains unsealed radioactive material must be labclcd.to identify the "
radioactive drug. Each syringe shield and v1al shJeld must also be labeled unless the label on the

Sec. G.2470. -Survevs-for,Contamination and Ambient Radiation Dose Rate. . |

(@) A licensee shall survey with a radiation detection ufvey instrument at the end of each day
of use all areas where radiopharmaceuticals are yFeﬂtmelybprepared for use or- admlmstered

(b) A licensee shall survey with a radiation detection survey 1nstrument at least once each week
all areas where radlopharmaceutlcals or radloactwe wastes are stored

(c) A hcensee shall conduct the surveys requlred by G. 347O(a) and G 70(b) 50 as to be able to |
measure dose rates as low-as 0.1 millirem (1 pSv) per hour.

(d) A licensee shall establish dose rate action levels for the surveys required by G.2470(a) and

G.70(b) and shall require that the individual performing the survey immediately notify the Radiation
S o o

Supp. 415 o ' - |
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1554  Safety Officer if a dose rate exceeds an action level.

1555

1556  (e) A hcensee shall survey for removable contamination once each week all areas ‘where
1557 ~ radiopharmaceuticals are reutinely-prepared for use or administered and each week where radioactive |
1558  materials are stored.

1559

1560- - (f) - A licensee shall conduct the surveys required by G.2470(e) so as to be able to detect |
1561  contamination on each wipe sample of 200 disintegrations per minute (33.3 Bg).

1562

1563 (g) A licensee shall establish removable contamination action levels for the surveys required by
1564  G.2470(e) and shall require that the individual performing the survey immediately notify the Radiation I
1565  Safety Officer if contammatlon ‘exceeds action levels.

1566

1567  (h) A licensee shall retain a record of each survey required by G.2470(a), (b), and (e) for 23 years. |
1568  The record must include the date of the survey, a sketch of each area surveyed, action levels established
15569 = for each area, the measured dose rate at several points in each area expressed in millirems (microsieverts)
1570 per hour or the removable contamination'in each area expressed in disintegrations per minute (becquerels)
1571 per 100 square centimeters, the serial number and the model number of the instrument used to make the
1572 survey or analyze the samples, and the initials of the individual who performed the survey.

1573 : ’ .

15§74 Sec. G.2575 Release of Individuals Containing Rediepharmaeeutieals-Unsealed Radioactive Material or
15:;7 5  PermanentImplants Containing Radioactive Material.

1576
1577
1578
1579 i By er—t

1580  mitisieverts{05repyL : : :

1581  (a) A licensee may authorize the release from its control of any individual who has been

1582  administered unsealed radioactive material or implants containing radioactive material if the total
1583  effective dose equivalent to'any other individual from exposure to the released 1nd1wdual is not
1584 likely to exceed 5 mSv (0.5 rem).’ s

1585
1586
1587
1588
1589 ; v irefan :
1590  efbreast-feeding-theinstructions-shall also-melude:

1591  (b) A licensee shall provide the released individual, or the individual's parent or guardian,
1592  with instructions, including written instructions, on actions recommended to maintain doses to
1593 other individuals as low as is reasonably achievable if the total effective dose equivalent to any
1594  other individual is likely to exceed 1 mSv (0.1 rem). If the total effective dose equivalent to a
1595  nursing infant or child could exceed 1 mSv (0.1 rem) assuming there were no-interruption of
1596  breast-feeding, the instructions must also include:

1597 _ _ ) L

1598 (D Guidance on the interruption or discontinuation of breast-feeding; and

1599 " “ - ' I
1600
1601
1602
1603
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1607 2) Information on the potential consequences, if any, of failure to follow the guidance.
1608  (c) AThe licensee shall maintain a record of the basis for authonzmg the release of an 1nd1v1dual in

1609 accordance thh G.2075(a).
1610

1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621

1622 _ ,
1623 (d) __ The licensee shall maintain a record of instructions provided to a breast-feeding female in
1624  accordance with G.2075(b).

1625 . .

1626 ' NUREG-1556. Vol. 9, "Consolidated Guidance About Materials Licenses: Program-Specific Guidance About Medical

1627 Licenses." describes methods for calculating doses to other individuals and contains tables of activities not likely to cause doses
1628 exceeding 5 mSv (0.5 rem).

1629

1630 Sec. G.2680 Mebile-Nuelear—MedicineService—Technical RequirementsProvision of Mobile Medical
1631 Service.
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(1)  Obtain a letter signed by the management of each client for which services are
rendcred that permits the use of radioactive material at the Qlient's address and clearly
delineates the authority and responsibility of the licensee and the client;

(2)  Check instruments used to.measure the activity of unsealed radioactive material
for proper function before medical use at each client's address or on each day of use,
whichever is more frequent. At a minimum, the check for proper function required by th1s
paragraph must include a constancy check:

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

(4)  Before leaving a client's address, survey all areas of use to ensure compliance’
with the requirements in COMAR 26.12.01.01 Part D.

(b) A 'mobile medical service may not have radioactive material delivered from the

manufacturer or the distributor to the client unless the client has a license allowing possession of

the radioactive material. Radioactive material delivered to the client must be rccelvcd and
handled in conformance with the client's llcense

(c) A licensee providing mobile medical services shall retain the letter redﬁired in
(G.80(a)(1) and the record of each survey required in para,qraph G.80(a)(4) in accordance with
(.2080(a) and (b), respectively.

[NOTE: G.27 deleted ]

[NOTE: G:28 deleted:]
Seet-G:28 Reserved:

- G22
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Sec. G. 9—9100 Use of Pc&é}eph&m&aeeﬁﬁed-}s-Unsedled Radioactive Material for Uptake Dilution, er
" and Excretion Studies for which a Written Directive is Not Required.
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Uptake; Dilution;-or Exeretion-Studies
2 ] s

Unsealed Radioactive Material--Written Directive Not Required

Except for guantities that require a written directive under G.40(b), a licensee may use any
unsealed radxoactwe matenal prepared for medlcal use for uptake dllutlon or excretion studles
that 1s ccretion

(a) Obtained from a manufacturer or preparer licensed by the Agency‘pﬁrsuant 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-65G.290, or G.390 and G.290(c)(1)(ii)(g): or an
individual under the supervision of either as specified in G.4627;: or

(c) - Obtained from and prepared by an NRC or Agreement State licensee for use in research
in accordance with a Radiodctive Drug Research Comrmittee- 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-approved application or an Invesngatlondl New Drug ( lND) protocol
accepted by FDA. :

[NOTE:G.30 deleted:]

[NOTE: G.190.replaces old G.65.]

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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(a) Is certified by a medical specialty board whose certification process has been recoenized
by the NRC or an Agreement State and who meets the requirements in G.1 90(c)(2). (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: :

@8] Complete 60 hours of training and experience in basic radionuclide handling
techniques and radiation safety applicable to the medical use of unsealed radioactive
material for uptake, dilution, and excretion studies that includes the topics listed in
G.190(c)(1)(Q) and G.190(c)(1)(i1); and

(2) Pass an examination, administered by diplomates of the specialty board, that
assesses knowledge and comnetencc in rad:atlon safety, radionuclide handling, and
quality control; or

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

(c) Has completed the following: -

1 60 hours of training and experience, including a minimum of 8 hours of classroom
and laboratory training, in basic radionuclide handling techniques applicable to
the medical use of unsealed radioactive material for uptake, dilution, and

excretion studies. The trammg and experience must 1nclude

(1) Classroom and'laboratorv training in the following areas:

(a) Radiation physics and'instruméntatiom

(b) Radiation protection;

(<) Mathematics pertamlng to the use and measurement of
radioactivity; -

"(d)_* -Chefnistry of radioactive material for medical use; and -

A (e) Radiatiqn biology: and_

(i) _:Work éxperience, under the supervision of an authorized user who meets
the requirements in G.190, G.290. G.390, or equivalent NRC or Agreement State
requirements, involving:

(a)  Ordering, réceiving, and unpacking radioactive materials safely
and performing the related radiation surveys:

(b) Performing quality control procedures on instruments used to
determine the activity of dosages and performing checks for proper
operation of survey meters;

l
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Sec. G.3+200 Use of Unsealed Radioactive Material for Imaging and Locahzatlon Studies for
Which a Wrxtten Directive is Not Requlred
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.independently as an authorized user for the medical uses authorized under G.100.

(¢)  Calculating, measuring, and safely preparing patient or human
research subject dosages: '

(d) Using administrative controls to prevent a misadministration
involving the use of unsealed radioactive materi al;

- (e) Using procedures to contain spilled radloactlve matenal safely and
using proper decontamination procedures; and

(D Administering dosages of radioactive drugs to patients or human
research subjects; and

(2) Has obtained written attestation, signed by a preceptor authorized user who meets
the requirements in G.190, G.290, G.390, or equivalent NRC or Agreement State
requirements, that the individual has satisfactorily completed the requirements in
G.190(a)(1) or G.190(c)(1) and has achieved a level of competency sufficient to function

Except for quantities that require a written directive under G.40(b). Aa licensee may use any

unsealed radioactive material prepared for medical use for imaging and localization studies any

w&se&ked—raeheaeﬁve—ma&e&al—prep&ed—fer—meéte&#&s&that is-etther:

(a) -

Obtained from a manufacturer or preparer 11censed pursuant—te—under Sec. C 28(]) or |

equivalent Agreement State or NRC requirements; or

(b)

(c)

Prepared by:
(1)  Asen authorized nuclear pharmiacist; :

2) As physician who is an authorized user and. who meets the requirements specified in
G.66290, or G.390 and G.290(c)(1)(ii)(g): or

(3) __ er-Aan individual under the supetvision, as specified in G.27,-of eitheras-speeified
#1-G-10 of the authorized nuclear pharmamst inG. 200(b)( 1) or the physician who is an
authorized user in G. 200(b)()4 L .

Obtained from and prepared by an Aereement State licensee or NRC 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:
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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
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[NOTE:'G.204is'a rewtite of old'G.321]
Sec. G.204 Permissible Molybdenum-99 Concentration.

(a) A licensee may not administer to humans a radiopharmaceutical that contains more than
0.15 kilobecquerel of molybdenum-99 per megabecquerel of technetium-99m (0.15 microcurie
of molybdenum-99 per millicurie of technetium-99m).

(b) A licensee that uses molybdenum-99/technetium-99m generators for preparing a
technetium-99m radiopharmaceutical shall measure the molybdenum-99 concentration of the
first eluate after receipt of a generator to demonstrate compliance with (3.204(a). -

(c) If a licensee is required to measure the molybdenum-99 concentration, the licensee shall
retain a record of each measurement in accordance with G.2204.
‘ 33an e ’

Sec. G.29O Trairiing for Irnaging and Localization Studies,

Except as provided in G.57. the licensee shall require an authorized user of unsealed radioactive
material for the uses authorized under G.200 to be a physician who:

(a) Is certified by a medical specialty board whose certification process has been recognized
by an Agreement State or the NRC and who meets the requirements in G.290(c)(2). (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) Complete 700 hours of training and experience in basic radionuclide handling
techniques and radiation safety applicable to the medical use of unsealed radioactive
material for imaging and localization studies that includes the topics listed in
G.290(c)(1)(i) and G.290(c)(1)(ii); and

2) Pass an examination, administered by diplomates of the specialty board, which
assesses knowledee and competence in radiation safety, radionuclide handling, and
quality control; or

(b) Is an authorized user under G.390 and meets the requirements in G.290(c)(1)(i1)(g), or
equivalent Agreement State or NRC requirements; or '

(c) Has completed the following:

(1) 700 hours of training and experience, including a minimum of 80 hours of
classroom and laboratory training, in basic radionuclide handling techniques applicable to
the medical use of unsealed radioactive material for imaging and localization studies. The
training and experience must include, at a minimum:

(1) Classroom and laboratory training in the following areas:
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(a) Radiation physics and instrumentation;

(b) Radiation protection:

(c) Mathematics pertaining to the use and measurement of
: adloact1v1ty, : '

(d) Chemistry of radioactive material for medical use;

() Radiation biology: and

(i) Work experience, under the supervision of an authorized user, who meets |’

the requirements in G.290, or G.290(c)(1)(i1)(g) and G.390, or cquwalcnt
Agreement State or NRC requrrements involving:

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

{(b) Performing quality control procedures on instruments used to

determine the activity of dosages and performing checks for prope
operation of surveLmeters

(€) Calculating, measuring, and safely preparing patient or human
research subject dosages; o ) ’ '

(d) Using admlmstratwe controls to prevent a mlsadmmlstratlon
' 1nvolv1n0 the use of unsealed radloactlve matenal

‘(e) Using Drocedures to safc]v contam spilled radloacnve matenal and
using proper decontamination procedures

EEVERNEN

(H Administering dosaoes of radloactrve drugs to oatlents or human
rescarch sublccts and R -

P

(&) Elutmg generator systems appropnate for preparation of

" radioactive drugs for imaging and localization studies, measuring and
testing the eluate for radionuclidic purity, and processing the eluate with
1ed0ent klts to prepare labeled I‘dledCthG druqs and

(2) Has obtained written attestation, siened by a preceptor authorized user who meets
the requirements in G.290 or (+.390.and G.290(c)(1)(ii)}{g), or equivalent Agrecement
State or NRC requirements, that the individual has satisfactorily completed the
requirements in G.290(a)(1) or G.290(c)(1) and has achieved a level of competency
sufficient to function independently as an authorized user for the medical uses authorized
under G.100 and G.200.
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Unsealed Radloactlve Materlal—-ertten Dlrectlve Requlred

Sec. G.35300 Use of Unsealed Radioactive Material for—Therapeutic-Administration Which a
Written Directive is Required. '

A licensee may use for-therapeutie-administration—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 pussuant—te—under Sec, C.28() or
equivalent NRC or Agreement State erINREC-requirements; or

(b) Prepared by:
(1) Aan authorized nuclear pharmacist;;

(2) Aa physician who is an authorized user and who meets the requirements specified in
G.67290 and G.390;; or

3) Asan individual under the supervision, efeither-as-speeified+n-G-10- 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

(c) Obtained from and prepared by an Agreement State or NRC licensee for use in research
in accordance with an [nvestigational New Drug (IND) protocol accepted by FDA: or

(d) Prepared by the licensee for use in research in accordance with an Investigational New
Drug (IND) protocol accepted by FDA.
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Sec. G.36310 Safety Instruction. \ o ' , |

In addition to the requirements of Sec. J.12:

m{ewalsﬁe{—ee—e*eeed—l—year— mmallv and at least annually, to personnel caring for patlents or
human research subjects who cannot be released under G.75. To satisfy this requlrement the
instruction must be commensurate Wlth the duties of the personnel and include:

(1)  Patient or human research subject control; S |

G25
Supp. 415 |
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2033 (2)  Visitor control, includingg; )
2034 .

2035 (1) Routine visitation to hosmtahzed mdrvrduals in accordance with Sec.

2036 D.301(a)(1); and

2037 ' ' o

2038 B (i) Visitation authorized in accordance with Sec. D.301(d);

2039 - - . ' ' -

2040 3 Contamination control;

2041 et R

2042 7 (4)  Waste control; and

2043 |

2044 (5) - Notification of the Radiation Safety Officer, or his or her designee, and an-er g
2045 ) authorrzed user if the patrent or the human research sub1 ect has a medical emergency or
2046 diesin | @
2047 , . s
2048 (6 —Part-J tratning requirerments:

2049

2050

2051

2052 mstrue&en in accordance wrth G2310~S&eh—reeeré—shaﬂ—be—m&m+&med—fer—mspee&en—~by%he
2053 Ageﬁeyébr—z—yeaf&

2054
2055  Sec. G.37315 Safety Precautions. ' o : ' |
2056
12057 (a) For each patlent or human research subject who cannot be released under G.75, reeeiving
2058 i ; a hcensee shall:
2059
2060 >
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 (11) 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 (2) Visibly post the patient's or the human research subject's room with a
2073 “Radioactive Materials” sign.
2074
2075 v v
2076 (3) Note on the door or in the patient's or human research subject's chart where and
2077 how long visitors may stay in the patient's or the human research subject's room; and
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(54) Either monitor material and items removed from the patlent's or the human research
Sllb_] ect's room to determme that

seﬁsﬁwe—seale—&ﬂd—wﬂ&—ﬂeﬂﬂ%efpesed—s%ﬁeldme their radloacuvnv cannot be dlstmgulshed ,.
from the natural backeround 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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as radioactive waste;

(b) A licensee shall notify the Radiation Safety Officer, or his or her designee, or-theand the

authorized user ﬂamed*a%el—y—as soon as possible if the patient or human research subject dies-orhas
a medical emer

[NOTE Old. G.67 rewritten as L: 390.]

Sec. G. 390 Tram*ng for Usc of Unsealed Radloactwc Material for’ thch a Written Directive is
Required. . - - :

3

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

(a) [s certified by a medical specialty board whose certification process has been recognized
by the NRC or an Agreement-State' anid who meets the requirements in G.390(b)(1)(ii)(g) and
G.390(b)(2). (Specialty boards wliose 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 require all candidates for certification to:

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

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

(D Has coﬁmleted 700 hours of training and experience, includihp,r zi mirﬁmum of 200

hours of classroom and laboratory training, in basic radionuclide handling techniques
applicable to the medical use of unsealed radioactive material requiring a wrltten
directive. The training and experience must include:

Classroom and laboratory training in the following areas: .

(a) Radiation physics and instrumentation;

(b) Radiation protection;

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

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

(e) __ Radiation biology; and

(i1) Work experience, under the supervision of an authorized user who meets
the requirements in G.390, or equivalent Agreement State or NRC requirements.
A supervising authorized user, who meets the requlremcnts in G.390(b), must also
. have experience in.administering dosages in the same dosage category or
 categories (i.e., G.390(b)(1)(ii)(g)) as the individual requesting authorized user
status. The work experience must involve:

(a)_ Ordu‘mg, recelvmg. and unnackmg radloactlvc matcna]s safely
and performmg the related radiation surveys;

('b) Performi'nquud]itv édhtrdl pr’é)\c‘eau:r'e's[oh instrumenté used to
determine the activity of dosages and perfonnmo checks for proper
opera’uon ot survey meters ’

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

(d)  Using administrative controls to prevent a misadministration
involving the use of unsealed radioactive material; -
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(e)

Using procedures to contain spilled radioactive material safely and

using proper decontamination procedures:

(0

[Reserved]

(8)

Administering dosages of radioactive drugs to patients or human

research subjects involving a minimum of three cases in each of the

following categories for which the individual is requesting authorized user

status:

(1) Oral administration of less than or equal to 1.22
gigabecquerels (33 millicuries) of sodium 1od1de 1-131. for which
a written directive is required;

(2) Oral administration of greater than 1.22 gié&b’ecquerels (33 -

millicuries) of sodium iodide I-131 ;2_

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

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

2) Has obtained written attestation that the individual has satisfactorily completed

the requirements in G.390(a)(1) and G.390(b)(1)(i1)(g) or G.390(b)(1), and has achieved

a level of competency sufficient to function independently as an authorized user for the

medical uses authorized under G.30Q. The written attestation must be siened by a

preceptor authorized user who meets the requirements in G.390 or equivalent Agreement

State or NRC reqmrements The preceptor authorized user, who meets the requirements

- inG. 390( b), must have expenence in administering dosages in the same dosage category

or categones (1 e G, 390(b)( 1)( 11)( g)) as the 1nd1v1dua1 requestmg authonzed user status.

R
o

? Fixperience with at lcast 3 cases m G 39O(QM1)(11)( 2)(2) al 50 satisfies thc requlrcment in Category

G.390(b)((AN()(J)

oLy
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Sec. G.392 Training for the Oral Administration of Sodium Jodide I-131 Requiring a Written
Directive in Quantities Less than or Equal to 1.22 Gi g@g:cquerels (33 millicuries).

Except as provided in G.57, the licensee shall require an authorized user for the oral ,
administration of sodium jodide I-131 requiring a written directive in quantities less than or

(a) Is certified by a medical specialty board whose certification process includes all of the
requirements in G.392(c)(1) and G.392(c)(2) and whose certification process has been
recognized by the NRC or an Agreement State and who meets the requirements in G.392(c)(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.): or

(b) Is an authorized user under G.390 for uses listed in G.390(bY)GD()(/) or (2), G.394. or
eq ui_yalent Agreement State or NRC requirements; or

cy (1) Has successfully completed 80 hours of classroom and laboratory training,
"applicable to the medical use of sodium iodide I-131 for procedures requiring a written
‘directive. The training must include:

(1) Radiation physics and instrumentation;

(ii)  Radiation protection;

(iif) _ Mathematics pertaining to the use and measurement Qf radioactivity;

(iv) _ Chemistry of radioactive material for rhedical‘ use; and

W) Radiaﬁoh biology: and

(2) Has work experience, “under the suDerwsmn of a an authon7cd user who meets the
requirements in G.390,G.392, G.394, or equwalent Agreement State or NRC
requirements. A supervising authorized user who méets the réquirements in G.390(b)
must also have experience in administering dosages as spec1ﬁed in G 390(b)( D((e))
or (2). The work experience must involve:

(1) Ordering. receiving, and unpacking radioactive materials safely and
performing the related radiation surveys: ’

(i1) Performing quality control procedures on instruments used to determine .
- the activity of dosages and performing checks for proper operation of survey
meters;

(ii1)  Calculating, measuring, and sately preparing patient or human research
subject dosages:
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(iv) _ Using administrative controls to prevent a misadministration involving the
use of radioactive material;

(v) Using procedures to contain spilled radioactive materlal safely and using
proper decontamination procedures and '

(vi)  Administering dosages to patients or human research subj ect’s', that
includes at least 3 cases involving the oral administration of less than or equal to
'1.22 gigabecquerels (33 millicuries) of sodium iodide I-131; and

(3) Has obtained written attestation that the individual has satisfactorily completed
‘the requirements in G.392(c)(1) and G.392(c)(2), and has achieved a level of competency
sufficient to function independently as an authorized user for medical uses authorized
under G.300. The written attestation must be signed by a preceptor authorized user who
meets the requirements in G.390, G.392, or (G.394, or equivalent Agreement State or
NRC requirements. A preceptor authorized user, who meets the requirement in G.390(b),
must also have expenence in administering dosages as spemﬁed in G.390(b)(DGiXg) /)
or (2).

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

Except as provided in G.57, the licensee shall require an authorized user for the oral
administration of sodium iodide I-131 requiring a written directive in quantities greater than 1.22
Gigabecquerels (33 millicur_ies), to be a physician who: ‘

(a) Is certified by a medical specialty board whose certification process includes all of the
requirements in G.394(c)(1) and (.394(c)(2), and whose certification has been recognized by the
NRC or an ‘Agreement Stdte and who meets the requlrements in paragraph G:394(c)(3). (The ‘
names of board certifications which have becn rccognwcd bv the NRC or an Agrcemcm State
w111 be posted on the NRC s Web pa;_e ) or : .

: x“»'

(b) Is an authonzed user under G 390 for -uses hsted in G 390(b)(l )(11)(g)(2) or equwalent
Agreement State or NRC 1equ1rements or

Y

() (1) Has successfully completed 80 hours of classroom and laboratory training,
applicable to the medieal tise of sodium iodide 1-131 for procedurcs requ1rmg a written
directive. The training must include:

(i) - Radistion physics and instrumentation;

(i) _ Radiation protection;

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

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

)
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AV) Radiation biology; and

(2) Has work experience, under the supervision of an authorized user who meets the .
requirements in G.390, G.394, or equivalent Agreement State or NRC requirements. A
supervising authorized user, who meets the requiréments in G.390(b), must also have
experience in administering dosages as specified in G.390( b)( DAN()(2). The work
experlence must involve:

0 Orderi,ng, receiving, and unpacking radioactive materials safely and
m:rformine:the related radiation surveys;

(i1) Performing quality control procedures on mstruments used to determme
the activity of dosages and performmg checks for proper operatlon of survey
meters;

"(iii)  Calculating, mieasuring, and safelv preparing patient or human research
subject dosages:

(iv) Using administrative controls to prevent a misadministration involving the
use of radloactlve matenal

(v) Using procedures fo contain spilled radioactive material safely"and using
proper decontamination procedures; and

(vi) __Administering dosages to patients or human res;earc‘:h‘ subjects, that
includes at least 3 cases involving the oral administration of greater than 1.22

gigabecquerels (33 millicuries) of sodium iodide I-131; and

(3) _° Has obtained writtén attestation that the individual has satisfactorily completed
the requirements in G. 394(c)X( 1) and G.394(c)(2), and has achieved a level of competency
- sufficient to function independently as an authorized user for medlcal uses authorized

" under G.300. The written attestation must be signed by a preceptor authorized user who
meets the requirements in G.390 or G.394, or equlvalent Agreement State or NRC
requirements. A preceptor authorized user, who meets the requirements in G. 390(b)
must also have éxperience in administering dosagcs as specified in G.390(b)( D3AD()(2).

Sec. G. 396 Training for the Parcnteral Admmlstratnon of Unscalcd Radloactwc Matena]
Requiring a Written Directive. :

Except as provided in (.57, the licensee shall require an authorized user for the parenteral
administration requiring a written directive, to be a physician who:

(a) Is an authorized user under G.390 for uses listed in G:390( b)(.l Wit} 2)(3) or

G.390(b) (D)), or equivalent Aereement State or NRC requirements; or
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(b)

" Isan authoﬁzed user under G.490 or (5.690, or equivalent Agreement State or NRC

requirements and who meets the requirements in G.396(d); or

(c)

Is certified by a medical specialty board whose certification process has been recognized

by the NRC or an Agreement State under G 490 or G. 690 and who meets the requirements in
(G.396(d). : o

( 1) - Has successfully completed 80 hours of clagsroom and laboratory training,

applicable to parenteral administrations, 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 parenteral administration of any other radionuclide for which a written
directive is required. The training must include:

(1) Radiation physics and instrumentation;

(ii) _ Radiation protection;

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

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

(v) Radiation biology: and

(2) Has work experience, under the supervision of an authorized user who meets the
requirements in (G.390 or G.396, or equivalent Agreement State or NRC requirements, in
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 parenteral administration of any other radionuclide for which a written directive is

required. A’ suuerv1smg authorized user who meets the requirements in G.390 must have

experience in administering dosages as specified in G.390(b)(1)(ii)(e)(3) and/or
G.390(b)(1Gi)(g)(4). The work experience must involve:

() Ordering, receiving, and unpackmj: radloactwe materials safell, and
performmu the related radiation’ survevs

(i) Perfoiming 'q1'1ali"ty"co"htr'ol procedures on instruments used to determine
the actmtv of dosages and pel fomung checks for proner operation of survey
meters;

(i) Calculating, measuring, and safely preparing patient or human research
subject dosages: ’ ‘

(iv) __ Using administrative controls to prevent a misadministration involving the
use of unsealed radioactive material;
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(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 dITCCtIVG
1s required; and :

(3) Has obtained written attestation that the individual has satisfactorily completed
the requirements in G.396(b) or (¢), 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
JLmﬁed inG. 390(b)(1)(11)(g)(3) and/or G.390(b)Y(1)(11)(2)(4).

Manual Brachvtherapy

- G27

Supp. 415
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[NOTE: Old'G 40 wording deléted ]

Sec. G.41400 Use of Sources for Manual Brachytherapy. A licensee shall use only brachytherapy ..

sources for therapeutic medical uses:

(a) As approved in the Sealed Source and Device Registry: or

(b) In research in accordance with an active Investigational Device 'Exemption (IDE)
application accepted by the FDA provided the requirements of G.49(a) are met.
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Ralladium-103-as-a-sealed-source-in-see o
[NOTE: New: G.404'haé some of the language in-old: G.44:
Sec. G.404 Surveys after Source Implant and Removal.

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

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

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

Sec. G.406 Brachvtherapy Sources Accountability.

(a) A licensee shall maintain accountability at all times for all brachvthq:rapy soufcés in
storage or use. ' ’

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

(c) A licensee shall maintain a record of the brachytherapy source accountability in
accordance with (G.2406.

Sec. G.42410_Safety Instruction._In addition to the requirements of Sec. J.12, | |

» ‘ G28 | | ,
Supp. 415 4 ' - ’ ' |
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(a) The licensee shall provide efal—and—vmtteﬁ-radlatlon safety instruction, initially and at least
nnuallx, to a%-l-personnel carmg for a—patlents or human research subJ ects who are receiving implant

. rear- brachytherapy and
cannot be released under QG. 75 To satlsfv thlS requlrement the instruction must be

commensurate with the duties of the personnel and include the:

(1) Size and appearance of the brachytherapy sources;

(2)  Safe handling and shielding instructions-in-case-of a-dislodsed-source; - |

(3)  Preceduresforpatient or human research subject control; o[-

o

v
R

4 Procedures-for-+Visitor control, including both::

(1) Routine visitation of hospitalized individuals in accordance with Sec.
D.301(a)(1); and

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

(5)  Preceduresfer-aNotification of the Radiation Safety Officer, or his or her designee,
and-er an authorized user if the patient or the human research subject dies-er-has a medical
emergency or dies.:-and

(eb) A 11censee shall maintataretain -a record of 1nd1v1duals recelvmg 1nstruct10n 1n accordance
with G. 2310 3 :

[~)

Sec. G.43415_Safety Precautions. - |

(a) For each patient or human research subject who is receiving brachytherapy and cannot be

released under G.75, a licensee shall:receivingimplant therapya-licensee shatk:
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(1) Not quarter the patient or the human research subject in the same room as an._

individual who is not receiving brachytherapy;

(2)  Visibly post the nétient's or human research subject's room with a "Radioactive
Materials" sign; and : ’

(3) Note on the door or in the patient's or human research. sub'iéct's chart where and
how long visitors may stay in the patient's or human research subject's room.

G29
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(b) A licensee shall have apphcable CMErgency response equmment available near each
treatment room to respond to a source:

() Dislodged from the patient; and

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

70

(c) A licensee shall notify the Radiation Safety Officer, or his or her designee, and an

authorized user as soon as possible if the patient or human research sublect has a medical
emergency or dies.

Sec. (5.432 Calibration Measurements of Brachvtherapy Sources.

(a) Before the first medical use of 2 brachytherapy source onor aﬂer the date of these
regulations, a licensee shall have:

(1) * ‘Determined the source output or actmtv usmg a dosunetrv chm that meets the
requirements of G.630(4); ” : _

(2) Determined source positionimz accuracy within applicators; and

(3)  Used published protocols currently accepted by nationally recoumzed bod1es to
meet the requirements of G.432(a)(1) and G.432(a)(2).

(b) Instead of a licenseé making its own measurements as required in G.432(a), the licensee
may use measurements provided by the source manufacturer or by a calibration laboratory
accredited by the Ameri can Assocumon of Physw]sts in Medlcme that are made in accordance

with G.432(a).

(©) A licensee shall mathematically correct the outputs or activities determined in G.432(a)
for physical decay at intervals consistent with 1 percent physical decay.
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(d) A licensee shall retain a record of each calibration in accordance with G.2432.

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

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

(b) A licensee shall retain a record of the activity of each strontium-90 source in accordance
with G.2433.

Sec. G.457 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: '

(2) The source-specific input parameters required by the dose calculation algorithm;

(b) The accuracy of dose, dwell time, and treatment time calculations at representative
points; '

() The accuracy of isbdosgplots and eraphic displavs; and

(d) The accuracy of the software used to determine sealed source positions from radiographic
images.

[NOTE: (.44 deleted, but some language now.in G.404.]
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(&)___Addicensce-shall maintain the records-required i G-44(b)-and-(e)-for 3-years:
[NOTE: "G.45 deléted ]

1 cali L : < G16

[NOTE" Old G.68 replaced by G.4907]
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:

(D Successfully complete a minimum of 3 vears of residency training in a radiation
oncology program approved by the Residency Review Committee of the Accreditation
Council for Graduate Medical Education or the Roval 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
planning, quality assurance, and clinical use of manual brachytherapy: or

(b) (1 Has completed a structured educational program in basic radionuclide handling

techniques applicable to the use of manual brachvytherapy sources that includes:
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(1) 200 hours of classroom and laboratory training in the following areas:

(a) Radiation physics and instrumentation;

(b) Radiation protection;

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

-(d) Radiation biology; and

(i1) 500 hours of work experience, under the supervision of an authorized user
who meets the requirements in G.490 or equivalent Agreement State or NRC
requirements at a medical institution, involving:

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

(b) Checking survey meters for proper operation;

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

(d) Maintaining running inventories of material on hand:

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

) Using emergency procedures to control radioactive material; and

(2) Has completed 3 years of supervised clinical experience in radiation oncology,

under an authorized user who-rneets the requirements in G 490 or equivalent Agreement
State or NRC requirements, as part of a formal trammg proqram approved by the

' Resmency Rev1ew Commlttee for Radla‘uon Oncolo,,,Lof the Accredltatlon Council for

Graduate Medlcal Educatlon or the RovaI College of ths101ans and Surgeons of Canada
or the Commlttee oli: Postdoctoral Tramlno of the Amemcan Osteopathlc Association.

This experienée may be obtamcd congurrcntlv w1th thc squvtscd Work experience
required by G.490(b)(1)(ii); and **

(3) Has obtained written attestation, signed by a preceptor authorized user who meets
the requirements in G.490 or equivalent Agreement State or NRC requirements, that the
individual has satisfactorily completed the requirements in G.490(a)(1), or G.490(b)(1)
and G.490(b)(2) and has achieved a level of competency sufficient to function
independently as an authorized user of manual brachytherapy sources for the medical

uses authorized under G.400.

g
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f\IOTE ‘G491 replaces old’ G 69 3!
Sec. G.491 Training for Ophthalmlc Use of Strontium-90.

Except as provided in G.57. the licensee shall require the authorized user of strontium-90 for
ophthalmic radiotherapy to be a physician who:

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

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

(1) Radiation physics and instrumentation;

(i1) Radiation protection:

Mathematics pertaining to the use and measurement of radioactivity; and

(iv)  Radiation biology: and

Supervised clinical training in ophthalmic radiotherapy under the supervision of

an authorized user at a medical institution, clinic, or private practice that includes the use
of strontium-90 for the ophthalmlc treatment of five individuals. This supervised clinical
training must mvolve

(1) Examination of each individual to be treated;

(i1) Calculation of the dose to be admi‘nis‘tered;
(iii) __Administration of the dose: and

( iv) Follow up and review'of éach in‘divi‘dual'S'case hiétoi'il; a'ﬁd' '

" (3) _ Has obtamed wntten attestanon sm;ned bv a preceptor authonzed user who meets
the requirements in G: 490 or G.491, or equlvalcnt Aorccment State or NRC.
requiremerits, that the individual has satlsfactonlv comnleted the requirements in
'G.491(a) and G.491(b) and has achieved a level of compétency sutﬁcwnt to functlon
independently as an authorized user of strontlum 90 for. ophthalmlc use
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Sealed Sources for Diagnosis

[NOTE: Old G.39 rewritten as G.500:]
Sec. G.500 Use of Sealed Sources for Diagnosis.

A licensee shall use only sealed sources for diagnostic medical uses as approved in the Sealed
Source and Device Regis
[NOTE! ‘6.590 réplaces old G.70

Sec. G.590 Training for Use of Sealed Sources for Diagnosis.

Except as provided in G.57. the licensee shall require the authorized user of a diagnostic sealed
source for use in a device authorized under G.500 to be a physician, dentist, or podiatrist who:

(a) Is certified by a specialty board whose certification process includes all of the
requirements in G.590(b) and G.590(c) and whose certification has been recognized by the NRC
or an Agreement State. (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.); or

(b) Has completed 8 hours of classroom and laboratory training in basic radionuclide
handling techniques specifically applicable to the use of the device. The training must include:

(1 ‘Radiation physics and instrumentation;

(2) Radiation protection;

3).

Mathematics pertaining to the use and measurement of radioactivity:

{(4) | Radiation biology: and

(€) Has completed training in the use of the device for the uses requested.

Photon Emitting Remote Afterloader Units, Teletherapy Units,

and Gamma Stereotactic Radiosurgery Units = -

Sec. G. 44600 Use of a Sealed Source 1na Remote Aﬁerloader Umt Teletheraoy Unit, or Gamma
Stereotactic Radiosurgery Unit.

A licensee shall use eobalt-60-er-cestam137-as-a-sealed-souree-in-a-teletherapy-unit-formedieal-use

sealed sources in

N
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photon emitting remote afterloader units, teletherapy units, or samma stereotactic radiosureery
units for therapeutic medical uses:

(a) As approved in the Sealed Source and Device Registry: or

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

Sec. G.604 Surveys of Patients and Human Research Subiects Treated w1th a Remote -
Afterloader Unit.

(a) Before releasing a patient or a2 human research subject from licensee control, a licensee
shall survey the patient or the human research subject and the remote afterloader unit with a
portable radiation detection survey instrument to confirm that the source(s) has been removed
from the patient or human research subject and returned to the safe shielded position.

() A licénsee shall retain a record of these surveys in accordance with G.2404.

Sec. G.48605 _Iné"tzikll‘ziﬁor'i'," Mamtéﬁziﬁée, Adi‘ustmént and Repair-Restrictions.

(a ) Only a person spe<:1ﬁcally hcensed by the Aaeﬁey~’ehe——U~S———}\IueleaF—Reg&l&ter

A«rreement Stdte shall 1nsta11 mamtdm ddxust or repdlrfe%eeate—eHe&me a remote dfterIOddel
unit teletherapy umtsealed—seufee or a——tele’chei:&pygannna stereotactic radlosm gery unit that

. i involves work on the sourcc( s) shlcldmg, the sourcc(s)
dr1vmg umt or other electromc or mechanical component that could expose the source(s), reduce
the shleldmg around the source(s), or—resah—m—mefeaseé-fad}a&eﬂ—}e»els compromlse the radmuon
safety of the unit or the source(s).

{b) __ Except for low dose-rate remote afterloader units, only a person specifically licensed by
the NRC or an Agreement State shall install, replace. relocate. or remove a sealed source or
source contained in other remote afterloader units, teletherapy units, or gamma stereotactic
radiosurgery units.

. R ) ,'.‘1"4 '.'.‘.Z‘r N
{c) Fora 10W dose-rate remote aiterloadex umt onlv a person spemﬁcally licensed by the
NRC or an Agreement State or an authorized mcdxcal physwlst shallanstall, replace, relocate, or
remove a sealed source(s) contained in the unit.

(d) A licensee shall retain a record of the installation, maintenance, adjustment, and repair of
remote afierloader units, teletherapv units, and samma stereotactic radlosurgerv units in -
accmdance with G.2605.

. G31
Supp. 415 |
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Sec. (5.610 Safety Procedures and Instructions for Remote Afterloader Units, Teletherapy Units,

and Gamma Stereotactic Radiosurgery Units.

(a)

A licensee shall:
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(1) Secure the unit, the console, the console keys, and the treatment room when not in
use or unattended;

2) Permit only individuals approved by the authorized user, Radiation Safety
Officer, or authorized medical physicist to be present in the treatment room during
treatment with the source(s);

(3) Prevent dual operation of more than one radiation producing device in a treatment
room if applicable; and

(G3) Develop, implement, and maintain written procedures for responding to an
abnormal situation when the operator is unable to place the source(s) in the shielded
position, or remove the patient or human research subject from the radiation field with
controls from outside the treatment room. These procedures must include:

(1) Instructions for responding to equmment failures and the names of the
individuals responsible for implementing corrective actions:

(1) The process for restricting access to and posting of the treatment area to
minimize the risk of inadvertent exposure; and

(i11)  The names and telephone numbers of the authorized users, the authorized
medical physicist, and the Radiation Safety Officer to be contacted if the unit or
console operates abnormally. :

(b) - A copy of the procedures required by G.610(a)(4) must be physically located at the unit
console.

() A licensee shall post instructions at the unit console to inform the operator of®

( ‘1) The location of the procedures required by G.610(a)( 4);- and

(2) The names and telephone numbers of the authorized users, the authorized medical
physicist, and the Radiation Safety Officer to be contacted if the unit or console operates

abnormally.

(d) A licensee shall provide instruction, initially.and at least annually, to all individuals who
operate the unit, as appropriate to the individual's assigned duties, in:

(1) The procedures identified in G.610(a)(4); and

( 2') The operating procedures for the unit.

(e) A licensee shall ensure that operators, authorized medical physicists, and authonzed users
participate in drills of the emergency procedures, initially and at least annually.
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(H A licensee shall retain a record of individuals receiving instruction required by G.610(d)

80 |

in accordance with (G.2310.

() A licensee shall retain a copy of the ﬁ'rocedures required by G.610(a)(4) and G.610(dX2)

in accordance with G.2610.

Supp. 415
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Sec. G.51615 DeersInterlocksand-Wamine-SystemsSafety Precautions for Remote Afterloader
Units, Teletherapy Units, and Gamma Stereotactic Radiosurgery Units.

(a) . A licensee shall control access to the teletherapy-treatment room by a door at each entrance.

(b) A licensee shall equip each entrance to the teletherapy-treatment room with an electrical
interlock system that-shall will:

(1) Prevent the operator from W—Ehe—pﬁmaﬁ—beam—e{lfadfa&eﬂ—eﬂ— initiating the

treatment cycle unless each treatment room entrance door is closed;

2

_Cause the source( s) to be sh1e1ded when an entrance door 18 opened and

?3) Prevent the pfimaey—beam-eﬁfadia&eﬂ—ﬁem—beiﬁg—mfneéﬂeﬂlsource(s) from being
exposed following an interlock interruption until all treatment room entrance doors are
closed and the beam-source(s) on-off control is reset at the console.

(c) A hcensee shall require any individual entering the treatment room to assure, through the

use of appropriate radiation monitors, that radiation levels have returned to ambient levels.

(d) Except for low-dose remote afterloader units, a licensee shall construct or equip each
treatment room with viewing and intercom systems to permit continuous observation of the
patient or the human research subject from the treatment console during irradiation.

(e) For licensed activities where sources are placed within the patient's or human reseairch
subject's body, a licensee shall only conduct treatments which allow for expeditious removal of a
decoupled or jammed source.

(f) In addition to the requirements specified in paragraphs (a) through (€) of this section, a
licensee shall:

(1) For medium dose-rate and pulsed dose-rate remote afterloader units, require:

(1) An authorized medical physicist and either an authorized user or a
physician, under the supervision of an authorized user, who has been trained in
the operation and emergency response for the unit to be physically present during
the initiation of all patient treatments involving the unit; and

(11) An authorized medical physicist and either an authorized user or an
individual, under the supervision of an authorized user, who has been trained to
remove the source applicator(s) in the event of an emergency involving the unit,
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to be immediately available during continuation of all patient treatments involving
the unit.

For high dose-rate remote afterloader units, require:

(3)

(1) An authorized user and an authorized medical physicist to be physically
present during the initiation of all patient treatments involving the unit; and

(i1) An authorized medical physicist and either an authorized user or a
physician, under the supervision of an authorized user, who has been trained in
the operation and emergency response for the unit, to be physically present during
continuation of all patient treatments involving the unit.

For gamma stereotactic radiosurgery units, require an authorized user and an

authorized medical physicist to be phvsxcally present throughout all patient treatments

1nvolvmg the unit.

4

Notify the Radiation Safety Officer, or his/her designee, and an authorized user as ""

SOOMn as n0331ble if the patient or human research subject hdS a medical emergencv or

dies.

(2) A licensee shall have applicable emergency response equmment available near each’

treatment room to respond to a source:

)

(

2

L

y

Remaining in the unshielded position: or

Lodged within the patient fol.loWing completion of the treatment.

82 |
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Sec. G.630 Dosimetry Equipment.

(a)

Except for low dose-rate remote afterloader sources where the source output or activity is

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 béen 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). The calibration must have

.been performed within the previous 2 years and after any servicing that may have

affected system calibration: or

Q) The system must have been calibrated within the previous 4 vears. Eighteen to
thirty months after that calibration, the system must have been intercompared with
another dosimetry system that was calibrated within the past 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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(b) The licensee shall have a dosimetry system available for use for spot-check output
measurements, if applicable. To satisfy this requirement, the system may be compared with a
system that has been calibrated in accordance with G.630(a). This comparison must have been
performed within the previous year and after each servicing that may have affected system
calibration. The spot-check system may be the same system used to meet the requirement in

G.630(a).

{c) The licensee shall retain a record of each calibration, mtercompanson and companson in
accordance with G.2630.

Sec. G.56632 Full Calibration Measurements on Teletherapy Units.

(a) A licensee authorized to use a teletherapy unit for medical use shall perform full calibration
measurements on each teletherapy unit:

(1)  Before the first medical use of the unit; and ‘ o |
(2)  Before medical use under the following conditions:

()  Whenever spot-check measurements indicate that the output differs by more
than 5 percent from the output obtained at the last full calibration corrected
mathematically for radioactive decay;

(i1) Following replacement of the source or following relnstallatlon of the
’ teletherapy unit in a new location; apd o |

(iii) Following any repair of the teletherapy unit that includes removal of the
source or major repalr of the components assocxated with the source exposure
assembly, and

(3) At intervals not exce\eding'l year. -

Supp. 415 |
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(b) To satisfy the requirement of G.56632(a), full calibration measurements shatl-must 1nclude
determination of:

(1) The output w1th1n +/-3 percent for the range of field sizes and for the distance or
range of distances used for med1ca1 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 accuracysecenstaneys- 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.

(¢) A licensee shall use the dosimetry system described in G.55630(a) to measure the output for
one set of exposure conditions. The remaining radiation measurements required in G.56632(b)(1)
may thea-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
wrth pubhshed protocols accepted by natlonally recogglzed bodies —e&her—the—«pfeeedafes

(e) A licensee shall eerreet-mathematically correct the outputs determined in G.56632(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.

¢5(f) _Full calibration measurements required by G.56632(a) and physical decay corrections
requlred by G. 56632(e) must shaH—be performed by the authonzed medlcal DhVSlClSt a—te}ethefapy
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Sec. G.633 Full Calibration Measurements on Remote Aﬁerloader Units.

(a)

A licensee authorized to use a remote afterloader unit for medical use shall perform full

calibration measurements on each unit;

(b)

(1 Before the ﬁrst medical use of the unit;

" (2) Before medical use under the following conditions:

1) Following replacement of the source or following reinstallation of the unit '

in a new location outside the facility; and

(i1) Following anvy repair of the unit that includes removal of the source or
major repair of the components associated with the source exposure assembly:
and '

(3) At intervals not exceeding 1 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 1'emote afterloader units.

To satisfy the rcquxrement Q. 633(a) fu]l callbratlon measurcmcnts must include, as

apghcable determmatlon of

(c)

(1) The output within + 5 percent;

.- 'Source positioning accuracy to within +1 millimeter;’

=

(3) Source retraction with backup battery upon power failure;

(4) - Length of the source transfer fubes:

(5) __Timer accuracy and linearity over the typical range of use;

(6) - Length of the applicators; and

(N Functlon of the source transfer tubes, apphcators and transfer tube applicator

interfaces.

A licensee shall use the dosimetry system deseribed in G.630(a) to measure the output.

fael
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(d) A licensee shall make full calibration measurements 1equ1red by G.633(a) in accordance
with published protocols accepted by natlonally recognized bodles

(e) In addition to the requirements for full calibrations for low dose-rate remote afterloader
units in G.633(b). a llcensee shall perform an autoradiograph of the source( s) to verify inventory
and source(s) arrang.ement at intervals not exceeding 1 gquarter.

(H For low dose-rate remote afterloader units, a licensee may use measurements provided by
the source manufacturer that are made in accordance with G.633(a) through G.633(¢e).

() A licensee shall mathematically correct the outputs determined in G.633(b)(1) for
physical decay at intervals consistent with 1 percent physical decay.

(h) Full calibration measurements required by G.633(a) and physical decay corrections
required by paragraph G.633(g) must be performed by the authorized medical physicist.

(1) A licensee shall retain a record of each calibration in accordance with G.2632.

Sec. G.635 Full Calibration Measurements on Gamma Stereotactic Radiosurgery Units.

(a) A licensee authorized to use a gamma stereotactic radiosurgery unit for medical use shall
perform full calibration measurements on each unit:

(1) Before the first medical use of the unit;

(2) Before medical use under the following conditions:

(i) Whenever spot-check measurements indicate that the output differs by
more than 5 percent from the output obtained at the last full calibration corrected
mathematically for radioactive decay;

(ii)  Following renlaccmcnt of the sources or following rcmstallatlon of the
ganima stereotactic rddlosurmy unit in a new locatlon and

(iii) Following anv repair‘of the qamm”a‘ sfefedtabtié radiosurgerv unit that
includes removal of the sources or maLor 1epalr of the components assoclated with
the source assembly; and

(3) At intérvals not exceeding 1 vear, with the cxoc‘zﬁjnfﬁét relative helmet factors
need ouly be determined before the first medlcal use ofa helmet and followmu g any
damage to a helmet.

(b) To satisfy the requ1rement of G. 633( a), full cahbranon measurements must mclude
determination of:

(1) The output within £3 percent;
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(2) Relative helmet factors;

3 Isocenter coincidence:

(4) _ Timer accuracy and linearity over the range of use;

(5) - On-off error;

(6) Trunnion centricity;

(7) ___ Treatment table retraction mechanism. using backup battery power or hydraulic
backups with the unit off:

- (8) Helmet microswitcheg

(9 Emergency timing circuits; and

(10) _ Stereotactic frames and localizing devices (trunnions).

(c): A licensee shall use the d'osimetrY system described in G.630(a) to measure thé output for |-

one set of exposure conditions. The remaining radiation measurements required in G.635(b)(1)
may be made using a dosimetry system that indicates relative dose rates.

(d) A licensee shall make full calibration measurements required by G.635(a) in accordance
with published protocols accepted by nationally recognized bodies.

(e). A licensee shall mathematically correct the outputs determined in G.635(b)(1) at intervals
not exceeding 1 month for cobalt-60 and at intervals consistent with 1 percent physical decay for
all other radionuclides. I o

(D) Full calibration measuréments required by (5.635(a) and physical decay corrections

required by G.635(e) must be performed by the authorized medical physicist,

(2) A licensee shall retain a record of each calibration in accordance with G.2632.

Sec. G.57642 Periodic Spot—cEhecks for Teletherapy Units.

(a) A licensee authorized to use teletherapy units for medical use shall perform output spot
checks on each teletherapy unit atintervals-nette-exeecedt-month: once in each calendar month
that include determination of:

(1) Timer eenstaney-accuracy, and timer linearity over the range of use;

2) *On-off* error;

Mt ™ s M sy
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3) The coincidence .of the radiation field and the field indicated by the light beam
localizing device;

()] The accuracy of all distance measuring and localization devices used for medical
use; o

(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.57b)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).

(db) A licensee shall perform spet-cheeks-measurements required by G.57642(a) in accordance
w1th written procedures estabhshed by the te}ethempy—duthonzed medical phys1clst The

1nd1v1dual need not actually perfonn the spot check measurements

(ec) A licensee shall have'the %ele%hefapy—authorized medical physicist review the results of each
ettput—spot check within 15 days. The teletherapy-authorized medical physicist shall premptly
notify the licensee as soon as possible in writing of the results of each eutpat-spot check.—Fhe

(fd)#» A licensee authorized to use a teletherapy unit- for medical use shall perfonn safety spot
checks of each teletherapy facility atintervels-notto-exeeedtmentl once in’ each calendar month
and after each source installation to assure proper operation of’

BT B  Supp.415
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(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* mechanismy);

' (3)  Beamcondition-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) Electrlcally assisted treatment room doors with the teletherapy unit electncal power %

turned Zoff*.

(he) " If the results of the checks required in G.642(d) mdlcate the malfunction of any system,"

a# licensee shall lock the control console in the “off* position i#-any-deor-interlock-malfunetions.
No-licensee-shall-and not use the unit uﬂﬁl-—ﬂae—mteﬂeek—system—]s—fepaﬂed—&n%ess—speeﬁieaﬂy
authorized—by—the—Ageney:except _as may be .necessary to repair, replace, or check the

malfunctioning system.

eheele and a copy of the procedures required by pdraoraph G. 642( b) in accorddnce with G.2642.

Sec. (G.643  Periodic Sbbt—éhecks for Refnote Afterloader Units.:

(a) A licensee authorized to use a remote afterloader unit for medlcal use shall perform spot-

checks of each remote afterloader facility and on each unit:
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(D A licensee shall retain a record of each check required by G.643(d) and a copy of the
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(1) Before the first use of a high dose-rate, medium dose-rate, or pulsed dose-rate
remote afterloader unit on a given day;

(2) Before each patient treatment with a low dose-rate remote afterloader unit; and

N

3) After each source installation.

(b) A licensee shall perform the measurements required by G.643(a) in accordance with
written procedures established by the authorized medical physicist. That 1nd1v1dual need not
actually perform the spot check measurements

(c) A licensee shall have the authorized medical physicist review the results of each spot-

possible in writing of the results of each spot-check.

(d To satisfy the requirements of G.643(a), spot-checks must, at armmmum assure proper
operatlon of:

(1) Electrical interlocks at each remote afterloader unit room entrance:

2) Source exposure indicator lights on the remote afterloader unit, on the contrdl
console, and in the facility;

3) Viewing and intercom systems in each high dose-rate, medium dose-rate, and
pulsed dose-rate remote afterloader facility:

(4) Emefgency response equipment;

(5) __Radiation monitors used to indicate the source position;

(6) Timer accuracy;

(7)___Clock (date and time) in the unit's égmpﬁtér;' and

(8) Decayed source(s) activity in the uhit's céniputeri e

(e) If the rcsults of the checks rcmurcd n G. 643(d) mdlcate thc malfunctlon of any system, a
licensee shall lock the control console i in the off position and not use the. umt except as may be
necessary to repair, replace, or check the. malfunctlonmg system.

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 () 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 authorizéd 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 () 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 umt off;

3300 (1) Helmet r_nicroswitches; -

3301 (i) Emergency timing circuits; and

3302 (iv) '’ Stereotactic frames aird'iocalizing devices (tfunnions). -

3303 (2) Determine;© -

3304 A (i) The Sutpit for'one: tymcal set of operatrno conditions measur ed with the
3305 dosimetry system described in G.630(b);

3306 © (i) 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 ' v alue obtamed at last full cahbratlon corrected mathematrcally for physical

3309 _ decay),

3310 (111) __ Source output against computer calculation;
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(iv) Timer accuracy and linearity over the range of use;

(v) On-off error; and

{vi) Trunnion centricity.

(d) To satisfy the requirements of G.645(a)(2) and G.645(a)(3), spot-checks must assure
proper operation of®

(1) Electrical interlocks at each gamma stereotactic radiosurgery room entrance;

(2) Source exposure indicator lights on the gamma stereotactic radiosurgery unit, on
the control console, and in the facility;

(3) Viewing and intercom systems;

4) Timer termination;

(_5) *Radiation monitors used to indicate room exposures: and

(6)  Emergency off buttons.

(e) A licensee shall arrange for the repair of any system identified in G.645( c) that is not
operating properly as soon as possible.

(H If the resuits of the checks required in G.645(d) indicate the malfunction of any system, a
licensee shall lock the control console in the off position and not use the unit except as may be
necessary to repair, replace, or check the malfunctlonmg system.

(2) A licensee shall retain a record of each check fequired b'v G.645( <) and G.645(dYand a
copy of the procedures required by G.645(b) in accordance with G.2645.

Sec. G.647 Additional Technical Requirements for Mobile Remote Afterloader Units.

(a) A licensee providing mobile remote afterloader service shall: |

(1) Check survey 1nstruments before medical use at each address of use or on each
day of use, whichever is more 1requent and ' T

(2) Account for all sources before departure from a client's address of use.

(b) In addition to the periodic spot-checks required by G.643. a lic'-enseedauthorized to use
mobile afterloaders for medical use shall perform checks on each remote afterloader unit before
use at each address of use.” At a minimum, checks must be made to verify the operation of:

(1) Electrical interlocks on treatmeént area access points:
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(2) Source exposure indicator lights on the remote afterloader unit, on the control
console, and in the facility;

3) Viewing and intercom systems;

(4) Applicators, source transfer tubes, and transfer tube-applicator interfaces;

(5) Radiation monitors used to indicate room exposures;

(6) Source positioning (accuracy); and

(1) Radiation monitors used to indicate whether the source has returned to a safe
shielded position.

{c) In addition to the requirements for checks in G.647(b), a licensee shall ensure overall
proper operation of the remote afterloader unit by conducting a simulated cycle of treatment
before use at each address of use.

(d) If the results of the checks required in G.647(b) indicate the malfunction of any system, a
licensee shall lock the control console in the off position and not use the unit except as may be

necessary to repair, replace, or check the malfunctioning system.

(e) A licensee shall retain a record of each check required by G.647(b) in accordance with
G.2647. ' '

Sec. G.40651 Availability of Survey Instrument. A licensee authorized to use radioactive
material as a sealed source for diagnostic purposes shall have available for use a portable
radiation detection survey instrument capable of detecting dose rates over the range 0.1 millirem
(1 pSv) per hour to 100 millirems (1000 uSv) per hour or a portable radiation measurement
survey instrument capable of measuring dose rates over the range 1 millirem (10 puSv) per hour
to 1000 millirems (10 mSv) per hour. The instrument shall be operable and calibrated in
accordance with G.1761. |

Sec. G.58652 Radiation Surveys-for-Teletherapy Eaeilities. : |

(a) In addition to the survey requirement in Sec. D.501, a person licensed under this part
shall make surveys to ensure that the maximum radiation levels and average radiation levels
from the surface of the main source safe with the source(s) in the shielded position do not exceed
the levels stated in the Sealed Source and Device Registry.

(b) The licensee shall make the survey required by (G.652(a) at installation of a new source
and following repairs to the source(s) shielding, the source(s) driving unit, or other electronic or
mechanical component that could expose the source, reduce the shielding around the source(s),
or compromise the radiation safety of the unit or the source(s).
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(c) A licensee shall retain a record of the radiation surveys required by G.652(a) in

accordance with G.2652.
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 Sec. G.62655 F ive-Year Inspection for Teletherar)v and Gamma Stereotactic Radiosuroery Units. |

(a) A hcensee shall have each teletherapy umt and gamma stereotactic’ TdleSLlrUeI‘V unit fully
inspected and serviced during teletherapy-source replacement or at.intervals not to exceed 5 years,
whichever comes first, to assure proper ﬁmctlomng of the source exposure mechanism. -

(b) This mspectlon and servicing shall only be performed by persons spemﬁcally 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. I

. . G40 . e
Supp.+15 _ ! ‘ . 4 - . o , |
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Sec. G.657 Therapy-Related Computer Systems.

The licensee shall perform acceptance testing'oﬁ the treatient planning system of therapy-
related computer systems in accordance with published protocols accepted by nationally
recoenized bodies. At a minimum, the acceptance testing must include, as applicable,

(a) The source-specific input parameters required by the dose calculation algorithm;

(b) The accu.facy of dose, dwell time, and treatment time calculations at representative
points; S ' o

(c) The accuracy of isodose plots and graphic displays:

(d) The accuracy of the sofiware used to determine sealed source positions from radiographic |’

images; and ‘

(e) The accuracy of electronic transfer of the treatment delivery parameters to the treatment
delivery unit from the treatment planning system.

. Specific Reati for Traini

[NOTE:. ForTraining for Radiation Safety.Officer, see G:50]
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3925 (%) Post-administration-followaip-and review-of case histories.
3926  [NOTE: For old G172, see G.57.]
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4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
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4025
4026
4027
4028
4029 : y ;

4030  Sec. G 690 Tra1mng for Use of Remote Afterloader Units, Teletherapy Units, and Gamma

4031  Stereotactic Radiosurgery Units.

4032 _

4033  Except as provided in G.57, the licensee shall require an authorized user of a sealed source for a
4034  use authorized under G.600 to be a physician who:

4035 ' S §

4036  (a) [s certified by a medical specialty board whose certification process has been recognized
4037 by the NRC or an Agreement State and who meets the requirements in G.690(b)(3) and

4038 G.690(c). (The names of board certifications which have been recognized by the NRC or an
4039  Agreement State will be posted on the NRC's Web page.) To have its certification process

4040  recognized. a specialty board shall require all candidates for certification to:

4041 '

4042 ) Successfully complete a minimum of 3 years of résidency training in a radiation
4043 therapy program approved by the Remdency Review Committee of the Accreditation
4044 Council for Graduate Medical Educa’uon or the Roval College of Physicians and
4045 Surgeons of Canada or the Committee on Post-Graduate Training of the Amencan
4046 Osteopathic Assoc1at10n and
4047 ‘ o
4048 (2) - Pass an examination, adrriihistered by diplomates of the specialty board, which
4049 tests knowledge and competence in radiation safety, radionuclide handling, treatment
4050 planning, quality assurance, and clinical use of stereotactlc radlosuroery, 1emote
" 4051 afterloaders and external beam therapy: or : -
4052 T -
4053  (b) (1) Has completed a structured educational program in basic radionuclide techniques
4054 ~ applicable to the use of a sealed source in a therapeutic medical unit that includes:
4055

4056 (1), 200 hours of'classroom and laboratory training in the following arcas:
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‘achieved a lev el of competency sufficient to ﬁmctxon independently as an authorized user

(a) Radiation physics and instrumentation;

(b) Radiation protection;

(c) Mathcmahcs pertaining to the use and mcasurcmcnt of
radioactivity; and

(d) Radiation biology: and

(i1) 500 hours of work experience, under the supervision' 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-checks:

(b) __ Preparing treatment plans and calculating treatment doses and
times; '

~(c) Using administrative controls to prevent a m1sadm1mstrat10n
involving the use of radioactive material;

(d) Implementing emergency procedures to be followed in the event of
the abnormal operation of the medlcal unit or console

(e) Checking a’n_d using survey meters: and
(H Selecting the proper dose and how it is to be admiﬁistered; and
(2) Has completed 3 years of Sujo‘ervised clinical experience in radiation therapy,

under an authorized user who meets the requirements in G.690, or NRC or equivalent

Residency Review Comrmttee for Radiation Oncology of the Accreditation Council for
Graduate Medical Education or the Rovyal Collegc of Physicians and Surgeons of Canada
or the Committee on. Postdoctoral Training of the American Osteopathic Association.
This experience may be obtamed concurrentlv W1th the superv15ed work experience
required by G.690(b)(1)(ii); and - ‘

3) Has obtained written attestation that the individual has satisfactorily completed |
the reqmrements in G. 690(a)(1) or G. 690(b)(1) arid G. 690(b)(2), and G.690(c), and has

of each type of thcrapcutxc medical unit for which the individual is requesting authorized
user status, The written attestation must be si igned by a preceptor authorized user who
meets the requirements in G.690, or NRC or equivalent Agreement 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 author17ed 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 A :

4115

4116

4117  Sec. G.1000 Other Medlcal Uses of Radioactive Matenal or Radlatlon 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 submltted 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 o B

4130

4131 : .

4132 Records

4133 o L T

4134 S K

4135 - : AN S e A :

4136 Sec. G.2024 Records of Authoritv- ah'd‘Respdnsibi‘lities-for R'a’c'ﬁatioh' Prdfection Programs.

4138  (a) A llcensee shall retain a record of actions taken by the hcensee S management in

4139 - accordance with G.24(a) for 5 vears. The record must mclude a summa of the actions taken
4140  and a signature of hccnsw management. .
4141

4142 (b) The licensee shall retain a copy of both authority. duties, and respon51b111ues of the

4143  Radiation Safety Officer as required by G.24(e), and a siened copy of each Radiation Safety
4144  Officer's agreement to be responsible for implémenting the: radlatlon safety program, as required
4145 by G.24(b), for the duration of the license. The records must include the smndture of the

4146 Radiation Safety Officer and licensee management. ' : -

4147

4148  Scc. G.Z()4O Records of Written Directives.

4149
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A licensee shall retain a copy of each written directive as required by G.40 for 3 years.

Sec. G.2041 Records for Procedures for Administrations Requiring a Written Directive.

A licensee shall retain a copv of the procedures requlred by G. 41( a) for the duratlon of the
license.

Sec. G.2060 Records of Calibrations of Instruments Used to Measure the ACthlty of Unsealed
Radloactlve Material.

A licensee shall maintain a record of instrument calibrations required by G.60.A and (3.60.B for
3 vears. The records must include the model and serial number of the instrument, the date of the

calibration.

Sec. (3.2061 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 mrformcd the
calibration.

Sec. G.2063 Records of Dosages of Unsealed Radioactive Materiél for Mediéal Use.

(a) A licensee shall maintain a record of dosage determinations required by G.63 for 3 vears.

(b) The record must contain:

(1) The radiopharmaceutica];-

(2) The patient's or human resear ch subject's name, or 1dent1ﬁcat10n number 1f one
has been assigned; o -

(3) The prescribed dosage, the determmed dosage ora notatlon thdt the total activity
is less than 1.1 MBq (30 pCi); - ‘

(4) The date"—'and'tihjé'éf the‘dosage determination: and

I

(5)  The name of the individual who determined the dosage.

Sec. G.2067 Rccords of Lcak Tcsts and lnvcntorv of Sca]cd Sources and Brachytherapy
Sources - : : : : :

(a) A licensee shall retain records of léak tests required by G.67(b) for 3 vears. The records
must include thé model number, and serial number if one has been assigned, 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.




4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221

4222

4223
4224
4225
4226
4227
4228

4229
4230
4231

4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243

4/10/07 ' - 17 |

(b) A licensee shall retain records of the semi-annual physical inventory of sealed sources
and brachytherapy sources required by G.67(g) for 3 vears. The inventory records must contain
the model number of each source, and serial number if one has been assigned, the identity of
each source by radionuclide and its nominal activity, the location of each source, and the name of
the individual who performed the inventory.

Sec. G.2070 Records of Surveys for Ambient Radiation Exposure Rate,

A licensee shall retain a record of each survey required by G.70 for 3 years. The record must
include the date of the survey, the results of the survey, the instrument used to make the survey,
and the name of the individual who performed the survey.

Sec. G.2075 Records of the Release of Individuals Containing Unsealed Radioactive Material or
Implants Containing Radioactivc_a Material.

(a) A licensee shall retain a record of the basis for authorizing the release of an individual in
accordance with G.75, if the total effective dose equivalent is calculated bv:

(1) Using the retained activity rather than the activity administered;

(2) Using an occupancy factor less than 0.25 at 1 meter;

(3) Using the Bioloéical or effective half-life; or

4 Conside’ring the éhielding by tissue.

(b) A licensee shall retain a record that the instructions required by G.75(b) were provided to
a breast-feeding female if the radiation dose to the infant or child from contmued breast-feeding:
could result in a total effective dose equivalent exceeding 5 mSv (0.5 rem).

{c) The records réquired by G2075(d) arid G.2075(b) must be 'reAt‘ziir_i'eglvforS vears after the
date of release of the individual.

Sec. G.2080 Records of Mobile Médical Services.

(a) A licensee shall retain a copy of each letter that permits the use of radioactive material at
a client's address, as required by G.80(a)(1). Each letter must élearly delineate the authority and
responsibility of the licensee and the client and must be retamed for 34years aﬁer the last
provision of service.

(b) A licensee shall retain the record of each survey requiréd by G.80(a)(4) for 3 vears. The
record must include the date of the survey, the results of the survey, the instrument used to make
the survey, and the name of the individual who performed the survey.

Sec. G.2204 Records of Moilybdemtlm-§9 Concentrations,
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A licensee shall maintain a record of the molybdenum-99 concentration tests required by
(G.204(b) for 3 vears. 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.2310 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 Brachytherapy Source Accountability.

(a) A licensee shall maintain a record of brachytherapy source accountability required by
(.406 for 3 vears.

(b) For temporary implants, the record must include:

(H The number and activity of sources removed from storage, the time and date they
were removed from storage, the name of the md1V|dual who removed them from storage,
and the locatlon of use; and

(2) The number_and activity of sources returned to storage, the time and date they
were returned to storage, and thé name of the individual who returned them-to storage.

(¢) _For permanent implants:'theecord 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 mmlanted the date they were returned to
storage, and'the name of the individual who rcturncd thcm to storage: and

(3) The number and activity of sources permanently implanted in the patient or
human research subject.

Sec. (3.2432 Records of Calibration Measurements of Brachytherapy Sources.

(a) A licensee shall maintain a record of the calibrations of brachytherapy sources required
by (G.432 for 3 vears after the last use of the source.

g 4t
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(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, or.the calibration laboratory
that performed the calibration.

Séc. 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 requlred by
(G.433 for the life of the source.

(1 The datée and initial activity of the source as determined under G.432: and

(2) For each decay calculation, the date and the soﬁrce activity as determined under ‘
G.433. :

Sec. G.2605 Records of Installation, Maintenance, Adiustmenr, end Repair of Remote
Afterloader Units, Teletherapy Units, and Gamma Stereotactic Radiosurgeg[ Units.

A licensee shall retain a record of the mstallatlon mamtenance ddl ustment and repair of remote
afierloader units, teletherapy units, and gamma stereotactic radiosurgery units as required by
G.605 for 3 years. For each installation, maintenance, adjustment and repair, the record must

work.

Sec. G.2610 Records ol Safety Procedures

A licensee shall retain a copy ofthe procedures requned by G. (10(.;1)(4) and G. (10(d)(2) unti|
the licensee no longer possesses‘lhe remote afterloader, teletherapy unit, or gamma stereotactic
radiosurgery unit. -

Sec. G.2630 Records of Dosimetry Equipment used with Remote Aﬁerloader Units, Teletherapy
Units, and Gamma Stereolactlc Radiosurgery Units.
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(a) A licensee shall retain a record of the calibration, intercomparison, and comparisons of its
dosimetry equipment done in accordance with G:630 for the duration iof the license.

(b) For each calibration, intercomparison, or comparison, the record must include;

(1) The date;

(2) . The manufacturer's name, model numbers and serial numbers of the instruments
" that were calibrated, intercompared, or compared as required by G.630(a) and G.630(b):

(3) The correction factor that was determined from the calibration or comparison or
the apparent correction factor that was determined from an intercomparison; and

(4) The names of the individuals who performed the calibration, intercomparison, or
comparison.

Sec. G.2632 Records of Teletherapy, Remote Aﬂerloader and Gamma Stereotactlc
Radlosurgery full Calibrations.

(a) A licensee shall maintain a record of the teletherapy unit, remote afterloader unit, and
gamma stereotactic radiosurgery unit full calibrations required by G.632. G.633, and G.635 for 3

years.

(b) The record must include:

(1 The date of the calibration;

(2) The manufacturer's name, model number, and sérial number of the teletherapy,
remote afterloader, and gamma stereotactic radiosureery unit(s), the source( s), and the
instruments used to calibrate the unit(s);

(3) _ The results and an assessment of the full ealibrétions;

(4) The results of the autoradlograph requlred for low dose rate remote afterloader
units; and o

(3) The signature of the authorized med1cal phy51c1st who performed the full
calibration.

Sec. G.2642 Recdtds'df Periodic Spot-checks for Teletherapy Units. -

(a) A licensee shall retain a record of each periodic spot-check for teletherapy units required
by G.642 for 3 years.

(b) | Therecord‘intﬁfiﬂdude:

(D The date of the spot-check;

&



4383
4384
4385
4386
14387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409

4410 -

4411
4412
" 4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428

4/10/07

(©)

121 |

(2) The manufacturer's name, model number, and serial number of the teletherapy
unit, source and instrument used to measure the output of the teletherapy unit;

(3) An assessment of timer linearity and constancy;

4) The calculated on-off error;

(%) A determination of the coincidence of the radiation field and the field indicated by
the licht beam localizing device:

(6) _ The determined accuraéy of each distance measuring and localization device:

(1) The difference between the anticipated output and the measured output;

(8) Notations indicating the operability of each entrance door electrical interlock,
each electrical or mechanical stop, each source exposure indicator light. and the viewing
and intercom system and doors: and

(9 The name of the individual who perfor_med. the periodic spot-check and the
signature of the authorized medical physicist who reviewed the record of the spot-check.

A licensee shall retain a copy of the procedures required by G.642(b).until the licensee no

longer possesses the teletherapy unit.

Sec. G.2643 Records of Periodic Spot-checks for Remote Afterloader Units.

(a)

A licensee shall retain a record of each spot-check for remote afterloader units required

by G.643 for 3 years.

(b)

The record must include. as applicable: =

(1) The date of thé spot-check: -

2) The manufacturer's name, model number, and serial number for the remote .
afterloader unit and source;

(3)  An assessment of timer accuracy; -

4 Notations indicating the operability of each entrance door electrical interlock,
radiation monitors, source exposure indicator lights, viewing and intercom systems, and
clock and decayed source activity in the unit's computer; and

(5) The name of the individual who performed the periodic spot;'chcck and the

signature of the authorized medical physicist who reviewed the record of the spot-check.
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(c) A licensee shall retain a copy of the procedures required by G.643(b) until the licensee no
longer possesses the remote afterloader unit,

Sec. (53.2645 Records of Periodic Spot-checks for Gamma Stereotéctic Radiosurgery Units.

(a) A licensee shall retain a record of each spot-check for gamma stcrcotactlc radlosurocry .
units requlred by G.645 for 3 years.

(b) The record must include:

(1) The date of the spot-check:

(2) The manufacturer's name, model nixmber, and serial number for the gamma
stereotactic radiosurgery unit and the instrument used to measure the output of the unit;

3) An assessment of timer linearity and accuracy;

(4) The calculated on-off error;

(5) A determination of trunnion centricity;

(6) The d'ifference between the antiéibated output and the measured output;

(N An assessment of source output against conmputer calculations:

(8) Notations indicating the operability of radiation monitors, helmet microswitches,
emergency timing circuits, emergency off buttons, electrical interlocks, source exposure
indicator lights, viewing and intercom systems, timer termination, treatment table
retraction mechanism, and stereotactic frames and localizing devices (trunnions); and

(9 The name of the individual who performed the periodic spot-check and the
sienature of the authon’zed medical physicist who‘ reviewed the record of the spot-check.

(c) A ]1ccnscc sha]l retam a copy of thc Drocedurcs rcqulrcd bv G 645(b) untll the hccnscc no
longer possesses the gamma stereotactic radiosurgery unit.

Sec. G.2647 Records of Addmonal Techmcal Requ1rements for Mobile Remote Aiterloadel
Units.

(a) A licensee shall retain a record of each check for mobile remote afterloader units required
by G.647 for 3 years.

(b) The record must include: .

(1) The date of the check:

-~
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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 unit,

4491

4492 (b) The record must include:

4493

4494 (1) The date of the measurements;

4495 ‘ T

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 o (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 | . S -

4502 " (4)___ The signature of the individual who performed the test.

4503 ) ' ‘ ‘ o

4504  Sec. G.2655 Récords of 5-year Inspection for Teletherapy and Gamma Stereotactic

4505  Radiosurgery Units.

4506 oL ' - Lo S :

4507 (a) A licensee shall maintain a record of the 5-year inspections for teletherapy and gamma
4508  stereotactic radiosurgery units required by G.655 for the duration of use of the unit.

4509 . : ST

4510  (b) The record must contain: s

4511

4512 (1) -~ The inspector's radioactive materials license number; *- - -

4513 '

4514 (2) __ The date of inspection;

4515 ‘ . N » : e

4516 (3) The manufacturer's name and model number and serial number of both the
4517 trcatment unit and source;

4518 , e :
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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