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Authority

The provisions of this Chapter 219 issued and amended under sections 301 and 302 of the Radia-
tion Protection Act (35 P. 8. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative
Code of 1929 (71 P. S. § 510-20), unless otherwise noted.

Source

The provisions of this Chapter 219 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235, unless otherwise noted.

Cross References

This chapter cited in 25 Pa. Code § 215.32 (relating to exemption qualifications); 25 Pa. Code
§ 217.1 (relating to purpose and scope); 25 Pa. Code § 217.144 (relating to incidental radioactive
material produced by a particle accelerator); 25 Pa. Code § 220.2 (relating to posting of notices to
workers); 25 Pa. Code § 224.1 (relating to purpose and scope); 25 Pa. Code § 225.1 (relating to pur-
pose and scope); 25 Pa. Code § 225.74 (relating to training and testing); 25 Pa. Code § 225.84
(relating to operating and emergency procedures); 25 Pa. Code § 225.91 (relating to radiation survey
meter requirements); 25 Pa. Code § 226.1 (relating to purpose and scope); 25 Pa. Code § 228.31a
(relating to limitations); 25 Pa. Code § 228.33a (relating to facility and shielding requirements); 25
Pa. Code § 228.38 (relating to radiation safety surveys); 25 Pa. Code § 232.1 (relating to purpose and
scope); 25 Pa. Code § 236.15 (relating to protection of individuals during operations); 25 Pa. Code
§ 236.208 (relating to specific technical information); 25 Pa. Code § 236.209 (relating to technical
analyses); 25 Pa. Code § 236.225 (relating to requirements for issuance of license); and 25 Pa. Code
§ 236.403 (relating to facility operation plan).
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Subchapter A. GENERAL PROVISIONS

Sec.

219.1. Purpose.

219.2. Scope.

219.3. Definitions.

2194. [Reserved].

219.5. Incorporation by reference.

219.6. Effect of incorporation of 10 CFR Part 20.

219.7. Effect of incorporation of 10 CFR 20.1403 “Criteria for license termi-

nation under restricted conditions.”
219.11—219.15. [Reserved].

GENERAL PROVISIONS

§ 219.1. Purpose.

(a) This chapter establishes standards for protection against ionizing radiation
resulting from activities conducted under licenses or registrations issued by the
Department. Licensees and registrants shall comply with this chapter.

(b) The requirements of this chapter are designed to control the receipt, pos-
session, use, transfer and disposal of sources of radiation by a licensee or regis-
trant so the total dose to an individual, including doses resulting from all sources
of radiation other than background radiation, does not exceed the standards for
protection against radiation prescribed in this chapter. This chapter does not limit
actions that may be necessary to protect health and safety.

Source

The provisions of this § 219.1 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085. Immediately preceding text appears at serial page (170385).

§ 219.2. Scope.

Except as specifically provided in other chapters of this article, this chapter
applies to persons licensed or registered by the Department to receive, possess,
use, transfer or dispose of sources of radiation. The limits in this chapter do not
apply to doses due to background radiation, to exposure of patients to radiation
for the purpose of medical diagnosis or therapy or to voluntary participation in
medical research programs.

Source

The provisions of this § 219.2 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085. Immediately preceding text appears at serial pages (170385) to (170386).

§ 219.3. Definitions.

The following term, when used this subchapter, has the following meaning,
unless the context clearly indicates otherwise:
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Medical reportable event for radiation—producing machine therapy—The
administration to a human being, except for an administration resulting from a
direct intervention of a patient that could not have been reasonably prevented
by the licensee or registrant, that results in one of the following:

(1)  An administration of a therapeutic radiation dose to the wrong indi-
vidual.

(i) An administration of a dose for therapy when the result is an
increase in the total expected doses inside or outside of the intended treat-
ment volume for organs, tissue or skin that exceeds 20% of the total pre-
scribed dose for the intended target volume.

(iii) A total dose delivered to the treatment site identified in a written
directive for therapy that differs from the total prescribed dose by more than
20%, or for a fractionated dose, when the weekly administered dose differs
from the weekly prescribed dose by more than 30%.

Source

The provisions of this § 219.3 adopted November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; amended September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204035) to (204037).

§ 219.4. [Reserved].

Source

The provisions of this § 219.4 adopted November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial page (204037).

§ 219.5. Incorporation by reference.

(a) Except as provided in this chapter, the requirements of 10 CFR Part 20
(relating to standards for protection against radiation) are incorporated by refer-
ence.

(b) Notwithstanding the requirements incorporated by reference, 20.1006,
20.1009, 20.2206(a)(1), (3), (4) and (5), 20.2401 and 20.2402 are not incorpo-
rated by reference.

Source

The provisions of this § 219.5 adopted September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239.

§ 219.6. Effect of incorporation of 10 CFR Part 20.

To reconcile differences between this chapter and the incorporated sections of
10 CFR Part 20 (relating to standards for protection against radiation), the fol-
lowing words and phrases shall be substituted for the language in 10 CFR Part
20 as follows:

(1) A reference to “NRC’’ or “Commission’’ means Department.
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(2) A reference to “NRC or agreement state’’ means Department, NRC or
agreement state.

(3) A reference to “licensee’” includes registrant.

(4) A reference to ““license’’ includes registration.

(5) A reference to “licensed’’ includes registered.

(6) A reference to “Department’” in 10 CFR means the United States
Department of Energy.

(7) Notifications, reports and correspondence referenced in the incorpo-
rated parts of 10 CFR shall be directed to the Department and, for NRC
licenses, to the NRC until agreement state status is in effect.

Source

The provisions of this § 219.6 adopted September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239.

§ 219.7. Effect of incorporation of 10 CFR 20.1403 “Criteria for license
termination under restricted conditions.”

The Department will not terminate a license under the conditions of restricted
release as provided for in 10 CFR 20.1403 (relating to criteria for license termi-
nation under restricted conditions) until a license termination plan (LTP),
approved by the Department, has been in effect for a period of time sufficient to
demonstrate to the Department that continued implementation of the plan will be
effective in maintaining compliance with the required conditions of the plan. The
Department may choose to implement the license termination process in one or
more of the following steps:

(1) The license is amended to authorize activities necessary to begin
decommissioning under the LTP.

(2) After decommissioning activities are complete and the provisions of 10
CFR 20.1403 are in effect under the LTP, the license may be amended to end
authorization of licensed activities. The license shall remain in effect for up to
5 years being limited to ownership/possession of the decommissioned material.

(3) At the end of the period prescribed in paragraph (2), the Department
will make a determination of the effectiveness of the LTP as enacted. If the LTP
has demonstrated the ability to maintain compliance with 10 CFR 20.1403, the
license will be terminated subject to the revisitation provision of 10 CFR
20.1401(c) (relating to general provision and scope) regarding new evidence of
a significant threat to health and safety. Otherwise, the licensee will be directed
by the Department to take corrective actions as necessary to conform to 10
CFR 20.1403 and the process shall revert back to paragraph (2).

Source

The provisions of this § 219.7 adopted September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239.
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§§ 219.11—219.15. [Reserved].

Source

The provisions of these §§ 219.11—219.15 reserved November 17, 1995, effective November 18,
1995, 25 Pa.B. 5085. Immediately preceding text appears at serial pages (170386) to (170393).

Subchapter B. [Reserved]
§ 219.21. [Reserved].

Source

The provisions of this § 219.21 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204038) and (249251).

§ 219.22. [Reserved].

Source

The provisions of this § 219.22 adopted December 18, 1987, effective December 19, 1987, 17
Pa. B, 5235; amended June 19, 1992, effective June 20, 1992, 22 Pa. B. 3135; reserved November 17,
1995, effective November 18, 1995, 25 Pa.B. 5085. Immediately preceding text appears at serial
pages (170394) to (170396).

Subchapter C. [Reserved]
88 219.31—219.33. [Reserved].

Source

The provisions of these §§ 219.31—219.33 amended November 17, 1995, effective November 18,
1995, 25 Pa.B. 508S; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (249251) to (249252) and (204041) to (204042).

§§ 219.34—219.38. [Reserved].

Source

The provisions of these §§ 219.34—219.38 adopted November 17, 1995, effective November 18,
1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (204042), (249253) to (249254) and (204045) to
(204048).

§§ 219.41—219.49. [Reserved].

Source

The provisions of these §§ 219.41—219.49 reserved November 17, 1995, effective November 18,
1995, 25 Pa.B. 5085. Immediately preceding text appears at serial pages (170398) to (170404).
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Subchapter D. RADIATION DOSE LIMITS FOR
INDIVIDUAL MEMBERS OF THE PUBLIC

Sec.
219.51. Dose limits for individual members of the public.

219.52. [Reserved].

§ 219.51. Dose limits for individual members of the public.

In addition to incorporation by reference of 10 CFR Part 20 Subpart D (relat-
ing to dose limits for individual members of the public), registrants who met the
previous limit (5 mSv or 0.5 REM in 1 year) for locations having existing
radiation-producing machines or equipment or other registered radiation sources
will not be required to retrofit installations existing before November 18, 1995.
The Department does not require the retrofitting of shielding for the replacement
of equipment in the facility as long as the equipment is being replaced with simi-
lar equipment.

Source

The provisions of this § 219.51 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; amended September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204048) and (249255).

Cross References

This section cited in 25 Pa. Code § 223.7 (relating to structural shielding); 25 Pa. Code § 227.12a
(relating to area requirements); 25 Pa. Code § 228.32a (relating to shielding and safety design
requirements); 25 Pa. Code § 228.38 (relating to radiation safety surveys); and 25 Pa. Code § 228.44
(relating to ventilation systems).

§ 219.52. [Reserved].

Source

The provisions of this § 219.52 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial page (249256).

Subchapter E. TESTING FOR LEAKAGE OR
CONTAMINATION OF SEALED SOURCES

Sec.
219.61. Testing for leakage or contamination of sealed sources.

219.62—219.66. [Reserved].

219-6
(282372) No. 324 Nov. 01 Copyright © 2001 C ith of Pennsyl
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§ 219.61. Testing for leakage or contamination of sealed sources.

(a) In addition to incorporation by reference of 10 CFR Part 20 (relating to
standards for protection against radiation), a licensee possessing a sealed source
shall assure that:

(1) Except as specified in subsection (b), each sealed source is tested for
leakage or contamination and the test results are received before the sealed
source is put into use unless the licensee has a certificate from the transferor
indicating that the sealed source was tested within 6 months before transfer to
the licensee.

(2) Each sealed source that is not designed to emit alpha particles is tested
for leakage or contamination at intervals not to exceed 6 months or at alterna-
tive intervals approved by the Department under §§ 217.81—217.93
(Reserved) , a licensing state or the NRC, except that the maximum interval
between leak tests may not exceed 3 years.

(3) Each sealed source that is designed to emit alpha particles is tested for
leakage or contamination at intervals not to exceed 3 months or at alternative
intervals approved by the Department under §§ 217.81—217.93 (Reserved), an
agreement state, a licensing state or the NRC, except that the maximum inter-
val between leak tests may not exceed 3 years.

(4) For each sealed source that is required to be tested for leakage or con-
tamination, the sealed source is tested for leakage or contamination before fur-
ther use at any time there is reason to suspect that the sealed source might have
been damaged or might be leaking.

(5) Except for brachytherapy sources manufactured to contain radium, tests
for leakage for sealed sources shall be capable of detecting the presence of 185
Bq (0.005 pCi) of radioactive material on a test sample. Test samples shall be
taken from the sealed source or from the surfaces of the container in which the
sealed source is stored or mounted on which one might expect contamination
to accumulate. For a sealed source contained in a device, test samples are
obtained when the source is in the “off”” position.

(6) The test for leakage for brachytherapy sources manufactured to contain
radium shall be capable of detecting an absolute leakage rate of 37 Bq (0.001
pCi) of radon-222 in a 24-hour period when the collection efficiency for radon-
222 and its progeny has been determined with respect to collection method,
volume and time.

(7) Tests for contamination from radium progeny shall be taken on the
interior surface of brachytherapy source storage containers and shall be capable
of detecting the presence of 185 Bq (0.005 nCi) of any radium progeny which
has a half-life greater than 4 days.

(b) A licensee need not perform tests for leakage or contamination on the fol-
lowing sealed sources:
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(1) Sealed sources containing only radioactive material with a half-life of
less than 30 days.

(2) Sealed sources containing only radioactive material as a gas.

(3) Sealed sources containing 3.7 MBq (100 pCi) or less of beta or photon-
emitting material or 370 kBq (10 uCi) or less of alpha-emitting material.

(4) Sealed sources containing only hydrogen-3.

(5) Seeds of iridium-192 encased in nylon ribbon.

(6) Sealed sources, except teletherapy and brachytherapy sources, which
are stored, are not being used, and are identified as in storage. The licensee
shall, however, test each of these sealed sources for leakage or contamination
and receive the test results before any use or transfer unless it has been tested
for leakage or contamination within 6 months before the date of use or trans-
fer. The maximum interval between tests for leakage or contamination may not
exceed 3 years.

(c) Tests for leakage or contamination from sealed sources shall be performed
by persons specifically authorized by the Department, an agreement state, a
licensing state or the NRC to perform these services.

(d) Test results shall be kept in units of becquerel or microcurie and main-
tained for inspection by the Department.

(e) The following shall be considered evidence that a sealed source is leak-
ing:

(1) The presence of 185 Bq (0.005 nCi) or more of removable contamina-
tion on any test sample.

(2) Leakage of 37 Bq (0.001 pCi) of radon-222 per 24 hours for brachy-
therapy sources manufactured to contain radium.

(3) The presence of removable contamination resulting from the decay of
185 Bq (0.005 nCi) or more of radium.

(f) The licensee shall immediately withdraw a leaking sealed source from use
and take action to prevent the spread of contamination. The leaking sealed source
shall be repaired or disposed of in accordance with this article.

(g) Reports of test results for leaking or contaminated sealed sources shall be
made under § 219.227 (relating to reports of leaking or contaminated sealed
sources).

Source

The provisions of this § 219.61 adopted June 19, 1992, effective June 20, 1992, 22 Pa.B. 3135;
amended November 17, 1995, effective November 18, 1995, 25 Pa.B. 5085; amended September 14,
2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately preceding text appears at serial
pages (249256) and (204051) to (204052).

Cross References

This section cited in 25 Pa. Code § 219.227 (relating to reports of leaking or contaminated sealed
sources).
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§§ 219.62—219.66. [Reserved].

Source

The provisions of these §§ 219.62—219.66 adopted June 19, 1992, effective June 20, 1992, 22
Pa.B. 3135; reserved November 17, 1995, effective November 18, 1995, 25 Pa.B. 5085. Immediately
preceding text appears at serial pages (170407) to (170410).

Subchapter F. [Reserved]

§ 219.71. [Reserved].

Source

The provisions of this § 219.71 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 3135; amended June 19, 1992, effective June 20, 1992, 22 Pa.B. 3135; amended November 17,
1995, effective November 18, 1995, 25 Pa.B. 5085; reserved September 14, 2001, effective Septem-
ber 15, 2001, 31 Pa.B. 5239. Immediately preceding text appears at serial page (204053).

§ 219.72. [Reserved].

Source

The provisions of this § 219.72 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial page (204054).

§ 219.73. [Reserved]

Source

The provisions of this § 219.73 amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204054) and (249257).

§§ 219.74—219.76. [Reserved].

Source

The provisions of these §§ 219.74—219.76 reserved November 17, 1995, effective November 18,
1995, 25 Pa.B. 5085. Immediately preceding text appears at serial pages (170414) to (170415).

§ 219.81. [Reserved].

Source

The provisions of this § 219.81 reserved November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085. Immediately preceding text appears at serial pages (170415) to (170417).
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Subchapter G. [Reserved]

§§ 219.91—219.93. [Reserved].

Source

The provisions of these §§ 219.91—219.93 adopted November 17, 1995, effective November 18,
1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (249257) to (249258) and (204057) to (204059).

Subchapter H. [Reserved]

$§8§ 219.111—219.113. [Reserved].

Source

The provisions of these §§ 219.111—219.113 adopted November 17, 1995, effective November
18, 1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (204060) to (204062).

Subchapter I. STORAGE AND CONTROL OF
LICENSED OR REGISTERED SOURCES OF
RADIATION

Sec.
219.131. Security of stored sources of radiation.
219.132. Control of sources of radiation not in storage.

Source

The provisions of this Subchapter I adopted November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; amended September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239, unless oth-
erwise noted. Immediately preceding text appears at serial page (204062).

§ 219.131. Security of stored sources of radiation.

In addition to incorporation by reference of 10 CFR Part 20 (relating to stan-
dards for protection against radiation), the licensee or registrant shall secure from
unauthorized removal or access radiation sources that are in storage.

§ 219.132. Control of sources of radiation not in storage.

In addition to incorporation by reference of 10 CFR Part 20 (relating to stan-
dards for protection against radiation), the licensee or registrant shall maintain
control of radiation producing machines that are not in storage.
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Subchapter J. PRECAUTIONARY PROCEDURES

Sec.
219.151—219.158. [Reserved].

219.159. Posting of radiation-producing machines.

219.160. Exceptions to posting requirements.

219.161. Exemptions from labeling requirements.

219.162. Procedures for receiving and opening packages.
Source

The provisions of this Subchapter J adopted November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085, unless otherwise noted.

§8 219.151—219.158. [Reserved].

Source

The provisions of these §§ 219.151—219.158 adopted November 17, 1995, effective November
18, 1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (249259) to (249260) and (204065).

§ 219.159. Posting of radiation-producing machines.

The registrant or licensee shall ensure that each radiation producing machine is
labeled in a conspicuous manner which cautions individuals that radiation is pro-
duced when it is energized. For example:

“CAUTION—RADIATION
THIS EQUIPMENT PRODUCES RADIATION
WHEN ENERGIZED.”

Source

The provisions of this § 219.159 amended September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239. Immediately preceding text appears at serial page (204065).

§ 219.160. Exceptions to posting requirements.

In addition to incorporation by reference of 10 CFR Part 20 (relating to stan-
dards for protection against radiation), a room or area is not required to be posted
with a caution sign because of the presence of radiation machines used solely for
diagnosis in the healing arts.

Source

The provisions of this § 219.160 amended September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239. Immediately preceding text appears at serial pages (204065) to (204066).
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§8§ 219.161 and 219.162. [Reserved].

Source

The provisions of these §§ 219.161 and 219.162 reserved September 14, 2001, effective Septem-
ber 15, 2001, 31 Pa.B. 5239. Immediately preceding text appears at serial pages (204066) to (204068).

Subchapter K. [Reserved]
§8§ 219.181—219.186. [Reserved].

Source

The provisions of these §§ 219.181—219.186 adopted November 17, 1995, effective November
18, 1995, 25 Pa.B. 508S5; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (204068) to (204070) and (249261).

Subchapter L. [Reserved]
§§ 219.201—219.211. [Reserved].

Source

The provisions of these §§ 219.201—219.211 adopted November 17, 1995, effective November
18, 1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (249261) to (249266).

Subchapter M. REPORTS

Sec.

219.221. Reports of stolen, lost or missing licensed or registered sources of
radiation.

219.222. Notification of incidents and reportable events.

219.223—219.226. [Reserved].

219.227. Reports of leaking or contaminated sealed sources.

219.228. Reports of medical reportable events for radiation-producing machine
therapy.

219.229, Other medical reports.

Source

The provisions of this Subchapter M adopted November 17, 1995, effective November 18, 1995,
25 Pa.B. 5085, unless otherwise noted.

§ 219.221. Reports of stolen, lost or missing licensed or registered sources
of radiation.

In addition to incorporation by reference of the requirements in 10 CFR Part

20 (relating to standards for protection against radiation) covering the reporting
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requirements associated with reports of theft or loss of licensed material, the fol-
lowing reporting requirements apply to radiation-producing machines:

(1) Telephone reports. Each licensee or registrant shall report to the
Department by telephone immediately, after its occurrence becomes known, a
stolen, lost or missing radiation producing machine.

(2) Written reports. Each licensee or registrant required to make a report
under paragraph (1) shall, within 30 days after making the telephone report,
make a written report to the Department setting forth the following informa-
tion:

(i) A description of the licensed or registered source of radiation
involved, including, for radiation producing machines, the manufacturer,
model and serial number, type and maximum energy of radiation emitted.

(i) A description of the circumstances under which the loss or theft
occurred.

(iii) A statement of disposition, or probable disposition, of the licensed
or registered source of radiation involved.

(iv) Exposures of individuals to radiation, circumstances under which
the exposures occurred and the possible total effective dose equivalent to
persons in unrestricted areas.

(v)  Actions that have been taken, or will be taken, to recover the source
of radiation.

(vi) Procedures or measures that have been, or will be, adopted to ensure
against a recurrence of the loss or theft of licensed or registered sources of
radiation.

(3) Additional information. Subsequent to filing the written report, the lic-
ensee or registrant shall also report additional substantive information on the
loss or theft within 30 days after the licensee or registrant learns of the infor-
mation.

(4) Detachable reports. The licensee or registrant shall prepare a report
filed with the Department under this section so that the names of individuals
who may have received exposure to radiation are stated in a separate and
detachable portion of the report.

Source
The provisions of this § 219.221 amended September 14, 2001, effective September 15, 2001, 31

Pa.B. 5239. Immediately preceding text appears at serial pages (249266) to (249267) and (204077).

Cross References

This section cited in 25 Pa. Code § 225.76 (relating to reporting requirements).

§ 219.222. Notification of incidents and reportable events.

In addition to incorporation by reference of the requirements in 10 CFR
20.2202 and 20.2203 (relating to notification of incidents; and reports of expo-
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sures, radiation levels and concentrations of radioactive material exceeding the
constraints or limits), those notification requirements, as well as written 30-day
reports under 10 CFR 20.2203(a), also apply to radiation-producing machines and
NARM.

Source

The provisions of this 219.222 amended September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239. Immediately preceding text appears at serial pages (204077) to (204078).

Cross References

This section cited in 25 Pa. Code § 225.76 (relating to reporting requirements).

§§ 219.223—219.226. [Reserved].

Source

The provisions of these §§ 219.223—219.226 reserved September 14, 2001, effective September
15, 2001, 31 Pa.B. 5239. Immediately preceding text appears at serial pages (204078} to (204080) and
(249269).

§ 219.227. Reports of leaking or contaminated sealed sources.

If the test for leakage or contamination, required under § 219.61 (relating to
testing for leakage or contamination of sealed sources), indicates a sealed source
is leaking or contaminated, a report of the test shall be filed within 5 days with
the Department describing the equipment involved, the test results and the cor-
rective action taken.

Cross References

This section cited in 25 Pa. Code § 219.61 (relating to testing for leakage or contamination of
sealed sources).

§ 219.228. Reports of medical reportable events for radiation-producing
machine therapy.
(2) For a medical reportable event for radiation-producing machine therapy,
the licensee or registrant shall do the following:

(1) Notify the Department by telephone within 24 hours after discovery of
the event.

(2) Submit a written report to the Department within 15 days after discov-
ery of the event. The written report shall include the licensee’s or registrant’s
name; the prescribing physician’s name; a brief description of the event; why
the event occurred; the effect on the patient; what improvements are needed to
prevent recurrence; actions taken to prevent recurrence; whether the licensee or
registrant notified the patient, or the patient’s responsible relative or guardian
(for notification purposes under this section, this person will be included in
subsequent references to “the patient’’), and if not, why not; and if the patient
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was notified, what information was provided to the patient. The report may not

include the patient’s name or other information that could lead to identification

of the patient.

(3) Notify the referring physician and also notify the patient of the event
within 24 hours after its discovery, unless the referring physician personally
informs the licensee either that he will inform the patient or that, based on
medical judgment, telling the patient would be harmful. The licensee or regis-
trant is not required to notify the patient without first consulting the referring
physician. If the referring physician or patient cannot be reached within 24
hours, the licensee or registrant shall notify the patient as soon as possible
thereafter. The licensee or registrant may not delay appropriate medical care for
the patient, including necessary remedial care as a result of the misadministra-
tion, because of delay in notification.

(4) If the patient was notified, the licensee or registrant shall also furnish,
within 15 days after discovery of the event, a written report to the patient by
sending one of the following:

(i) A copy of the report that was submitted to the Department.

(ii) A brief description of both the event and the consequences, as they
may affect the patient, if a statement is included that the report submitted to
the Department can be obtained from the licensee or registrant.

(b) The licensee or registrant shall retain a record of each medical reportable
event for radiation-producing machine therapy for 5 years. The record shall con-
tain the names of the individuals involved (including the prescribing physician,
allied health personnel, the patient and the patient’s referring physician), the
patient’s Social Security number or identification number if one has been
assigned, a brief description of the event, why it occurred, the effect on the
patient, what improvements are needed to prevent recurrence and the actions
taken to prevent recurrence.

(c) Aside from the notification requirement, this section does not affect rights
or duties of licensees or registrants and physicians in relation to each other,
patients or the patient’s responsible relatives or guardians.

Source

The provisions of this § 219.228 amended September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239. Immediately preceding text appears at serial pages (249269) to (249270).

Cross References

This section cited in 25 Pa. Code § 219.229 (relating to other medical reports); and 25 Pa. Code
§ 228.35 (relating to operating procedures).

§ 219.229. Other medical reports.

Within 30 days of the discovery of either actual or suspected acute or long-term
functional damage to tissue of a patient exposed to therapeutic or diagnostic
radiation from a radiation-producing machine, the registrant or licensee shall
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document the finding and provide a report to the Department and provide a clini-
cal summary to the prescribing physician and the patient. The report shall be
retained for at least 5 years. Exempt from this reporting requirement are any
events already reported under § 219.228 (relating to reports of medical reportable
events for radiation-producing machine therapy ) and any functional damage to
patient tissue that was an expected outcome when the causative procedures were
prescribed.

Source

The provisions of this § 219.229 adopted September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239.

Subchapter N. [Reserved]

§ 219.241. [Reserved].

Source

The provisions of this § 219.241 adopted November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial page (249270).
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APPENDIX A. [Reserved]

Source

The provisions of this Appendix A amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204084) to (204087).

APPENDIX B. [Reserved]

Source

The provisions of this Appendix B amended November 17, 1995, effective November 18, 1995, 25
Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239. Immediately
preceding text appears at serial pages (204088) to (204161).

APPENDIX C. [Reserved]

Source

The provisions of this Appendix C adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; amended June 19, 1987, effective June 20, 1992, 22 Pa.B. 3135; amended November 17,
1995, effective November 18, 1995, 25 Pa.B. 5085; reserved September 14, 2001, effective Septem-
ber 15, 2001, 31 Pa.B. 5239. Immediately preceding text appears at serial pages (204162) to (204169).
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CHAPTER 220. NOTICES, INSTRUCTIONS AND REPORTS TO
WORKERS; INSPECTIONS AND INVESTIGATIONS

Sec.
220.1. Purpose and scope.
220.2. Posting of notices to workers.

220.3—220.5. [Reserved].
220.6—220.8. [Reserved].

220.9. Incorporation by reference.
220.10. Effect of incorporation of 10 CFR Part 19.
Authority

The provisions of this Chapter 220 issued and amended under sections 301 and 302 of the Radia-
tion Protection Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative
Code of 1929 (71 P. S. § 510-20), unless otherwise noted.

Source

The provisions of this Chapter 220 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235, unless otherwise noted.

Cross References

This chapter cited in 25 Pa. Code § 215.32 (relating to exemption qualifications); 25 Pa. Code
§ 217.1 (relating to purpose and scope); 25 Pa. Code § 217.144 (relating to incidental radioactive
material produced by a particle accelerator); 25 Pa. Code § 224.1 (relating to purpose and scope); 25
Pa. Code § 225.1 (relating to purpose and scope); 25 Pa. Code § 225.74 (relating to training and
testing); 25 Pa. Code § 226.1 (relating to purpose and scope); 25 Pa. Code § 228.31a (relating to
limitations); 25 Pa. Code § 232.1 (relating to purpose and scope); and 25 Pa. Code § 240.401 (relat-
ing to inspection).

§ 220.1. Purpose and scope.

This chapter establishes requirements for notices, instructions and reports by
licensees or registrants to individuals engaged in activities under a license or reg-
istration. This chapter also establishes options available to the individuals in con-
nection with Department inspections of licensees or registrants to ascertain com-
pliance with the provisions of the act and regulations, orders and licenses issued
thereunder regarding radiological working conditions. This chapter applies to
persons who receive, possess, use, own or transfer radiation sources licensed by
or registered with the Department under Chapters 216 and 217 (relating to regis-
tration of radiation-producing machines; and licensing of radioactive material).

§ 220.2. Posting of notices to workers.
(a) A licensee or registrant shall post current copies of the following docu-
ments:
(1) This chapter and Chapter 219 (relating to standards for protection
against radiation).
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(2) The license, certificate of registration, conditions or documents incor-
porated into the license by reference and amendments thereto.

(3) The operating procedures applicable to activities under the license or
registration.

(4) A notice of violation involving radiological working conditions, pro-
posed imposition of civil penalty or order issued under Chapter 215 (relating
to general provisions) and response from the licensee or registrant.

(b) [If posting of a document specified in subsection (a)(1), (2) or (3) is not
practicable, the licensee or registrant may post a notice which describes the
document and states where it may be examined.

(c) Department Form ER-BRP-3, “Notice to Employees,’’ shall be posted by
a licensee or registrant as required by this article.

(d) Department documents posted under subsection (a)(4) shall be posted
within 2 working days after receipt of the documents from the Department; the
licensee’s or registrant’s response shall be posted within 2 working days after
dispatch from the licensee or registrant. The documents shall remain posted for a
minimum of 5 working days or until action correcting the violation has been
completed, whichever is later.

() Documents, notices or forms posted under this section shall appear in a
sufficient number of places to permit individuals engaged in work under the
license or registration to observe them on the way to or from the particular work
location to which the document applies. The documents, notices or forms shall be
conspicuous and shall be replaced if defaced or altered.

Source

The provisions of this § 220.2 amended September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239. Immediately preceding text appears at serial page (249272).

§§ 220.3—220.5. [Reserved].

Source

The provisions of these §§ 220.3—220.5 amended November 17, 1995, effective November 18§,
1995, 25 Pa.B. 5085; reserved September 14, 2001, effective September 15, 2001, 31 Pa.B. 5239.
Immediately preceding text appears at serial pages (249272) and (203895).

§§ 220.6—220.8. [Reserved].

Source

The provisions of these §§ 220.6—220.8 reserved September 14, 2001, effective September 15,
2001, 31 Pa.B. 5239. Immediately preceding text appears at serial pages (203895) to (203897).
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§ 220.9. Incorporation by reference.

(a) Except as provided in this chapter, the requirements of 10 CFR Part 19
(relating to notices, instructions and reports to workers; inspections and investi-
gations) are incorporated by reference.

(b) Notwithstanding the requirements incorporated by reference, 10 CFR
194, 19.5, 19.8, 19.30 and 19.40 are not incorporated by reference.

Source

The provisions of this § 220.9 adopted September 14, 2001, effective September 15, 2001, 31
PaB. 5239.

§ 220.10. Effect of incorporation of 10 CFR Part 19.

To reconcile differences between this chapter and the incorporated sections of
10 CFR Part 19 (relating to notices, instructions and reports to workers; inspec-
tions and investigations), the following words and phrases shall be substituted for
the language in 10 CFR Part 19 as follows:

(1) A reference to “NRC’’ or “Commission’’ means Department.

(2) A reference to “NRC or agreement state’’ means Department, NRC or
agreement state.

(3) A reference to “license,” “licenses,” “licensed” and “licensed radio-
active material” also include ‘‘registration,” ‘“‘registrant” ‘‘registered,” and
“registered source of radiation,” respectively.

(4) Notifications, reports and correspondence referenced in the incorpo-
rated parts of 10 CFR shall be directed to the Department and, for NRC
licenses, to the NRC until agreement state status is in effect.

G

Source

The provisions of this § 220.10 adopted September 14, 2001, effective September 15, 2001, 31
Pa.B. 5239.
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CHAPTER 221. X-RAYS IN THE HEALING ARTS

GENERAL PROVISIONS

Sec.

221.1. Purpose and scope.
221.2. Definitions.

221.3. Sale and installation.

ADMINISTRATIVE CONTROLS

221.11.  Registrant responsibilities.

221.12.  Records, maintenance and associated information.

221.13.  Information to be submitted by persons proposing to conduct healing arts
screening.

221.14.  [Reserved].

221.15.  Use of X-rays in research on humans.

DIAGNOSTIC INSTALLATIONS GENERAL REQUIREMENTS

221.21.  Diagnostic equipment requirements.

221.22.  Battery charge indicator.

221.23.  Leakage radiation from the diagnostic source assembly.
221.24.  Radiation from components other than the diagnostic source assembly.
221.25. Beam quality.

221.26.  Multiple tubes.

221.27. Mechanical support of tube head.

221.28.  Technique indicators.

221.29.  Kilovoltage (kV) accuracy.

221.30.  Exposure reproducibility.

221.31.  [Reserved].

221.31a. Locks.

221.32.  [Reserved].

221.32a. Radiographic beam limitation.

221.33.  [Reserved].

221.33a. Radiation from capacitor energy storage equipment in standby status.
221.34.  [Reserved].

221.34a. Radiation exposure control.

221.35. [Reserved].

221.35a. Fluoroscopic X-ray systems.

221.36. [Reserved].

221.36a. Limitation of useful beam of fluoroscopic equipment.
221.37. [Reserved].

221.37a. Activation of fluoroscopic tube.

221.38.  [Reserved].

221.38a. Entrance exposure rate.
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221.39. [Reserved].

221.39a. Barrier transmitted radiation rate limits.
221.40. [Reserved].

221.40a. Indication of tube voltage and current.
221.41. [Reserved].

221.41a. Fluoroscopic timer.

221.42. [Reserved].

221.42a. Control of scattered radiation.

221.43. [Reserved].

221.43a. Mobile fluoroscopes.

221.44—-221.49. [Reserved].

INTRAORAL DENTAL RADIOGRAPHIC SYSTEMS

221.51-—221.55. [Reserved].
221.56. [Reserved].

OTHER SYSTEMS

221.61. Radiation therapy simulation systems.
221.62. ([Reserved].

THERAPEUTIC X-RAY SYSTEMS WITH ENERGIES
LESS THAN 1 MEV

221.71.  Equipment requirements.

221.72.  PFacility design requirements for systems capable of operating above 50 kVp.
221.73.  Surveys.

221.74.  Calibration.

221.75.  Spot checks.

221.76.  Operating procedures.

221.81—221.102. [Reserved].

COMPUTED TOMOGRAPHY X-RAY SYSTEMS

221.201. Definitions.

221.202. Equipment requirements.

221.203. Facility design requirements.

221.204. Radiation measurements and performance evaluations.
221.205. Operating procedures.
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Authority

The provisions of this Chapter 221 issued under section 301 of the The Atomic Energy Develop-
ment and Radiation Control Act (73 P. 8. § 1301) (Repealed), unless otherwise noted.

Source

The provisions of this Chapter 221 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B.
212, unless otherwise noted.

Cross References

This chapter cited in 25 Pa. Code § 215.32 (relating to exemption qualifications); 25 Pa. Code
§ 225.104 (relating to X-ray detection systems for explosives, weapons and illegal items); 28
Pa. Code § 501.4 (relating to regulations); and 28 Pa. Code § 565.12 (relating to radiology service
policy).

GENERAL

§ 221.1. Purpose and scope.

This chapter establishes requirements for the use of X-ray equipment by or
under the supervision of a licensed practitioner of the healing arts. A registrant
who uses X-rays in the healing arts shall comply with this chapter. This chapter
is in addition to, and not in substitution for, other applicable provisions of this
article.

Authority

The provisions of this § 221.1 amended under section 302 of the Radjation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.1 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235. Immediately preceding
text appears at serial pages (117772), (42615) and (4877) to (4880).

Cross References
This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.2. Definitions.
The following words and terms, when used in this chapter, have the following
meanings, unless the context clearly indicates otherwise:

AAPM-—American Association of Physicists in Medicine.

ACR—American College of Radiology.

Aluminum equivalent—The thickness of type 1100 aluminum alloy—the
nominal chemical composition of type 1100 aluminum alloy is 99% minimum
aluminum, .12% copper—affording the same attenuation, under specified con-
ditions, as the material in question.

Automatic exposure control—A device which automatically controls one or
more technique factors in order to obtain at preselected locations a desired
quantity of radiation.

Beam axis—A line from the source through the centers of the X-ray fields.
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Beam-limiting device—A device providing a means to restrict the dimensions
of the X-ray field.

Cephalometric device—A device intended for the radiographic visualization
and measurement of the dimensions of the human head.

Certified components—Components of X-ray systems which are subject to
regulations promulgated under the Radiation Control for Health and Safety Act
of 1968 (42 U.S.C.A. §§ 263b—263n).

Certified system—An X-ray system which has one or more certified compo-
nents.

Changeable filter—A filter, exclusive of inherent filtration, which can be
added to or removed from the useful beam through an electronic, mechanical
or physical process.

Coefficient of variation (C)—The ratio of the standard deviation to the mean
value of a population of observations. It is estimated using the following equa-
tion:

where

s = Estimated standard deviation of the population.
X = Mean value of observations in sample.

X; = i™ observation in sample.

n = Number of observations in sample; n>1.

Contact therapy system—An X-ray system used for therapy with the X-ray
tube port placed in contact with or within 5 centimeters of the surface being
treated.

Control panel—The part of the X-ray control upon which are mounted the
switches, knobs, pushbuttons and other hardware necessary for manually set-
ting the technique factors.

Dead-man switch—A switch so constructed that a circuit closing contact can
be maintained only by continuous pressure on the switch by the operator.

Dental panoramic system—A device intended to produce a radiographic
image of both dental arches on one film.

Diagnostic source assembly—The tube housing assembly with a beam-
limiting device attached.

Diagnostic X-ray system—An X-ray system designed for irradiation of a part
of the human body for the purpose of diagnosis or visualization.

Direct scattered radiation—The scattered radiation coming directly from
material irradiated by the useful beam and not scattered by other material.
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Entrance exposure rate—The exposure in air per unit time at the point where
the center of the useful beam enters the patient.

Field emission equipment—Equipment using an X-ray tube in which elec-
trons are emitted from the cathode solely by the force between an electric field
and the electrons.

Filter—aterial placed in the useful beam to absorb the less penetrating radia-
tion.

Filtration—Material placed in the useful beam to absorb the less penetrating
radiation.

Fluoroscopic imaging assembly—A subsystem in which X-ray photons pro-
duce a fluoroscopic image. The term includes the image receptors such as the
image intensifier and spot-film device, electrical interlocks, if any, and struc-
tural material providing linkage between the image receptor and diagnostic
source assembly.

Fluoroscopic system—See fluoroscopic imaging assembly.

Focal spor—The area projected on the anode of the X-ray tube by the elec-
trons accelerated from the cathode and from which the useful beam originates.

Half-value layer (HVL)—The thickness of specified material which attenu-
ates the exposure rate by 1/2 when introduced into the path of a given beam of
radiation.

Healing arts screening—The testing of human beings using X-ray machines
for the detection or evaluation of health indications when the tests are not spe-
cifically and individually ordered by a licensed practitioner of the healing arts
legally authorized to prescribe the X-ray tests for the purpose of diagnosis or
treatment.

Image intensifier—A device, installed in its housing, which instantaneously
converts an X-ray pattern into a corresponding light image of higher energy
density.

Image receptor—A device, such as a fluorescent screen or radiographic film,
which transforms incident X-ray photons either into a visible image or into
another form which can be made into a visible image by further transforma-
tions.

Intensifying screen—A fluorescent screen which transforms incident X-ray
photons into a visible image.

Intraoral dental radiography——A modality of dental radiography in which
the image receptor is placed inside a patient’s oral cavity.

kV—XKilovolts

kVp—Peak tube potential (see kilovolts peak).

Kilovolis peak (kVp)—The maximum value of the potential difference across
the X-ray tube during an exposure.

Lead equivalent—The thickness of lead affording the same attenuation,
under specified conditions, as the material in question.

221-5
(249277) No. 289 Dec. 98



25 § 221.2 ENVIRONMENTAL PROTECTION Pt 1

Leakage radiation—Radiation emanating from the diagnostic or therapeutic
source assembly except for the following:

(i)  The useful beam.

(i) Radiation produced when the exposure switch or timer is not acti-
vated.

Leakage technique factors—The technique factors associated with the tube
housing assembly which are used in measuring leakage radiation defined as
follows:

(i)  For capacitor energy storage equipment, the maximum-rated peak
tube potential and the maximum-rated number of exposures in an hour for
operation at the maximum-rated peak tube potential with the charge per
exposure being 10 millicoulombs—10 milliampere seconds—or the mini-
mum charge obtainable from the unit, whichever is larger.

(ii) For field emission equipment rated for pulsed operation, the
maximum-rated peak tube potential and the maximum-rated number of X-ray
pulses in an hour for operation at the maximum-rated peak tube potential.

(iii) For other equipment, the maximum-rated peak tube potential and
the maximum-rated continuous tube current for the maximum-rated peak
tube potential.

Licensed practitioner of the healing arts—An individual licensed by the
Commonwealth to practice the healing arts, which for the purposes of this
article shall be limited to medicine, surgery, dentistry, osteopathy, podiatry and
chiropractic.

Light field—The area defined by the intersection of the light beam with a
plane parallel with the plane of the image receptor. The edge of the field is
defined by the points at which the light intensity is 25% of the maximum light
intensity in the plane.

Line-voltage regulation—The difference between the no-load and the load
line potentials expressed as a percent of the load line potential calculated using
the following equation:

Percent line-voltage regulation = 100 (V,-V )/V,
where

V,, = No-load line potential and

V, = Load line potential.

mA—Milliampere.

mAs—Milliampere second.

mR—Milliroentgen.

Maximum line current—The root-mean-square current in the supply line of
an X-ray machine operating at its maximum rating.

Mobile X-ray system—see X-ray equipment.

Patient—An individual subjected to healing arts examination, diagnosis or
treatment.
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Peak tube potential—The maximum value of the potential difference across
the X-ray tube during an exposure.

Phototimer—A method for controlling the radiation exposures to an image
receptor by measuring the radiation which reaches a radiation monitoring
device. The radiation monitoring device is part of an electronic circuit which
controls the duration of time the tube is activated.

Portable radiation system—See X-ray equipment.

Position indicating device (PID)—A device on dental X-ray equipment used
to indicate the beam position and to establish a definite source-surface (skin)
distance.

Positive beam limitation—The automatic or semiautomatic adjustment of an
X-ray beam to the size of the selected image receptor, whereby an X-ray expo-
sure cannot be made without an adjustment.

Protective apron—An apron incorporating radiation absorbing materials.

Protective barrier—A barrier of radiation absorbing material used to reduce
radiation exposure. The term includes the following types:

(i)  Primary protective barrier—Material used to reduce radiation expo-
sure from the useful beam.

(i1)  Secondary protective barrier—Material used to reduce exposure
from stray, leakage or scattered radiation.

Protective glove—A glove incorporating radiation absorbing materials.

Qualified expert—An individual having the knowledge and training to mea-
sure ionizing radiation, to evaluate safety techniques, and to advise regarding
radiation protection needs. For example, individuals certified in the appropriate
field by the American Board of Radiology, or the American Board of Health
Physics, or the American Board of Medical Physics, or those having equivalent
qualifications. With reference to the calibration of radiation therapy equipment,
an individual having, in addition to the preceding qualifications, training and
experience in the clinical applications of radiation physics to radiation therapy.
For example, individuals certified in therapeutic radiological physics or X-ray
and radium physics by the American Board of Radiology, or radiation oncol-
ogy physics by the American Board of Medical Physics; or those having
equivalent qualifications.

Radiation detector—A device which provides a signal or other indication
suitable for measuring one or more quantities of incident radiation.

Radiation therapy simulation system—A radiographic or fluoroscopic X-ray
system intended for localizing the volume to be exposed during radiation
therapy and confirming the position and size of the therapeutic irradiation field.

Radiograph—An image receptor on which an image is created directly or
indirectly by an X-ray pattern and results in a permanent record.

Radiographic imaging system—A system whereby an image is produced on
an image receptor by the action of ionizing radiation.

Rating—The operating limits specified by the component manufacturer.
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Registrant—A person who is legally obligated to register with the Depart-
ment under this article and the act.

Research—One of the following:

(i)  Theoretical analysis, exploration or experimentation.

(i1) The extension of investigative findings and theories of a scientific
or technical nature into practical application for experimental and demonstra-
tion purposes, including the experimental testing of models, devices, equip-
ment, materials and processes. The term includes the external administration
of X-ray radiation to human beings for diagnostic or therapeutic purposes or
in an equivalent manner as a diagnostic or therapeutic procedure.

Response time—The time required for an instrument system to reach 90% of
its final reading when the instrument system is exposed to a step change from
zero radiation flux to a flux sufficient to provide a steady state midscale read-
ing.

SSD—The distance between the source and the skin of the patient.

SID—Source-image receptor distance—The distance from the source to the
center of the input surface of the image receptor.

Scattered radiation—Radiation that, during passage through matter, has been
deviated in direction.

Screening—See the definition of “healing arts screening.”

Serial radiography—Radiographic images produced in regular sequence.

Shutter—A device attached to the tube housing assembly which can totally
intercept the useful beam and which has a lead equivalency not less than that
of the tube housing assembly.

Source—The focal spot of the X-ray tube.

Specific prescription—A written or oral directive authorizing a radiographic
or fluoroscopic examination of a specified individual.

Spot check—A procedure to assure that a previous calibration continues to be
valid.

Spot film—A radiograph which is made during a fluoroscopic examination to
permanently record conditions which exist during that fluoroscopic procedure.

Spot-film device—A device intended to transport or position a radiographic
image receptor between the X-ray source and fluoroscopic image receptor. The
term includes a device intended to hold a cassette in front of the input end of
an image intensifier for the purpose of making a radiograph.

Stray radiation—The sum of leakage and scattered radiation.

Technique factors—The following conditions of operation:

(1)  For capacitor energy storage equipment, peak tube potential in kV
and quantity of charge in mAs.

(i1)  For field emission equipment rated for pulsed operation, peak tube
potential in kV, number of X-ray pulses and either tube current or product of
tube current and time.
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(iii) For other equipment, peak tube potential in kV and either tube cur-
rent in mA and exposure time in seconds or the product of tube current and
exposure time in mAs.

Therapeutic X-ray system—A system design for irradiation of a part of the
human body for the purpose of treatment or alleviation of symptoms of disease.

Timer—An electronic device which is capable of measuring an X-ray expo-
sure.

Tube—An X-ray tube, unless otherwise specified.

Tube housing assembly—The tube housing with the X-ray tube installed. The
term includes high-voltage or filament transformers, or both, and other appro-
priate elements when contained within the tube housing.

Useful beam—The radiation which passes through the tube housing port and
the aperture of the beam-limiting device when the exposure switch or timer is
activated.

Variable-aperture beam-limiting device—A beam-limiting device which has
capacity for stepless adjustment of the X-ray field size.

Visible area—The portion of the input surface of the image receptor over
which incident X-ray photons are producing a visible image.

Wedge filter—An added filter effecting continuous progressive attenuation
on all or part of the useful beam.

X-ray control—A device which controls input power to the X-ray high-
voltage generator or the X-ray tube, or both. The term includes equipment such
as timers, phototimers, automatic brightness stabilizers and similar devices,
which control the technique factors of an X-ray exposure.

X-ray equipment—An X-ray system, subsystem or component thereof. Types
of X-ray equipment are as follows:

(1)  Mobile X-ray equipment—X-ray equipment mounted on a perma-
nent base with wheels or casters for moving while completely assembled.

(i)  Portable X-ray equipment—X-ray equipment designed to be hand-
carried.

(iii)  Stationary X-ray equipment—X-ray equipment which is installed in
a fixed location or vehicle.

X-ray field—The area defined by the intersection of the useful beam with a
plane parallel with the plane of the image receptor. The edge of the field is
defined by the points at which the exposure rate is 25% of the maximum expo-
sure rate in the plane.

X-ray high-voltage generator—A device which transforms electrical energy
from the potential supplied by the X-ray control to the tube operating potential.

X-ray subsystem—A. combination of two or more components of an X-ray
system.

X-ray system—An assembly of components for the controlled production of
X-rays. The term includes minimally an X-ray high-voltage generator, an X-ray
control, a tube housing assembly, a beam-limiting device and the necessary
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supporting structures. Additional components which function with the system
are considered integral parts of the system.

X-ray tube—An electron tube which is designed to be used primarily for the
production of X-rays.

Authority

The provisions of this § 221.2 amended under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.2 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; amended October 2,
1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial pages
(123672) to (123678).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); and 25
Pa. Code § 221.201 (relating to definitions).

§ 221.3. Sale and installation.

No person may sell or install a radiation—producing machine that does not meet
the provisions of this article.

Authority

The provisions of this § 221.3 amended under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.3 adopted February I, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235. Immediately preceding
text appears at serial page (4881).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).
ADMINISTRATIVE CONTROLS

§ 221.11. Registrant responsibilities.
(a) The registrant is responsible for directing the operation of X-ray systems
under his administrative control and shall do the following:
(1) Assure that the requirements of this article are met in the operation of
the X-ray systems.
(2) Permit only auxiliary personnel who have met the applicable radiologic
requirements of 49 Pa. Code, Part I, Subpart A (relating to professional and
occupational affairs) to operate X-ray systems for diagnostic or therapeutic
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purposes when employed by a licensed practitioner of the healing arts at the

location at which the licensed practitioner practices.

(3) Permit only auxiliary personnel employed by a health care facility
regulated by the Department of Health, the Department of Public Welfare or the
Federal government to operate X-ray systems for diagnostic or therapeutic pur-
poses in accordance with written job descriptions and employe qualifications.
(b) An individual who operates an X-ray system shall be instructed

adequately in the safe operating procedures and be competent in the safe use of
the equipment. The instructions shall include, but not be limited to, items
included in Appendix A (relating to determination of competence).

(c) A chart, which specifies the techniques for examinations performed with
the system, shall be provided in the vicinity of each diagnostic X-ray system’s
control panel. This chart shall include information pertinent to the particular
examination, such as:

(1) The patient’s body part and anatomical size, or body part thickness, or
age (for pediatrics), versus technique factors to be utilized.

(2) The type and size of the film or film-screen combination.

(3) The type of grid, if any.

(4) The type and location of placement of patient shielding-for example,
gonad, and the like.

(5) For mammography, indication of kVp/target/filter combination.

(6) Source to image receptor distance to be used, except for dental intra-
oral radiography.

(d) Written safety procedures and rules shall be available at a facility includ-
ing restrictions of the operating technique required for the safe operation of the
particular X-ray system. The operator shall be able to demonstrate familiarity
with the rules.

(e) Except for patients who cannot be moved out of the room, only the staff
and ancillary personnel or other persons required for the medical procedure or
training shall be in the room during the radiographic exposure. The following
apply for individuals other than the patient being examined:

(1) Individuals shall be positioned so that no part of the body will be struck
by the useful beam unless protected by at least 0.5 millimeter lead equivalent
material. The lead equivalent of the material is to be determined at 60 kV.

(2) Al persons required for the medical procedure shall be protected from
the scatter radiation by protective aprons or whole protective barriers of at least
0.25 millimeter lead equivalent or shall be so positioned that the persons are
not in the direct line of the useful beam and the nearest portion of the body is
at least 2 meters from both the tube head and the nearest edge of the image
receptor.

(3) A patient who cannot be removed from the room shall be protected
from the scatter radiation by protective barriers of at least 0.25 millimeter lead
equivalent material unless the shield would compromise the health of the indi-
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vidual or shall be so positioned that the patient is not in the direct line of the

useful beam and the nearest portion of the body is at least 2 meters from both

the tube head and the nearest edge of the image receptor.

(4) No individual, other than the patient being examined, may be in the
useful beam, unless required to conduct the procedure.

() During diagnostic procedures in which the gonads are in the useful beam,
gonad shielding of at least 0.5 millimeter lead equivalent shall be used for
patients except for cases in which this would interfere with the diagnostic proce-
dure.

(g) An individual may not be exposed to the useful beam except for healing
arts purposes or under § 221.15 (relating to use of X-rays in research on
humans). An exposure shall be authorized by a licensed practitioner of the heal-
ing arts. This provision specifically prohibits deliberate exposure for the follow-
ing purposes:

(1) Exposure of an individual for training, demonstration or other nonheal-
ing arts purposes.

(2) Exposure of an individual for the purpose of healing arts screening
except as authorized by the Department. When requesting authorization, the
registrant shall submit the information as outlined in § 221.13 (relating to
information to be submitted by persons proposing to conduct healing arts
screening).

(h) If a patient or image receptor requires auxiliary support during a radiation
exposure the following apply:

(1) Mechanical holding devices shall be used when the technique permits.

(2) The human holder shall be protected as required by subsection (e).

(3) An individual may not be used routinely to hold image receptors or
patients.

(i) Procedures and auxiliary equipment designed to minimize patient and
personnel exposure commensurate with the needed diagnostic information shall
be utilized.

(3) The screen and film system used shall be spectrally compatible. Defective
screens may not be used for diagnostic radiological imaging.

(k) With the exception of intraoral dental radiography, film may not be used
without intensifying screens for routine diagnostic radiological imaging.

(1) The registrant shall have a quality assurance program. This quality assur-
ance program shall be in accordance with guidelines established by the Depart-
ment or by another appropriate organization recognized by the Department. The
Department’s guidelines and a list of recognized organizations will be maintained
and made available on the Department’s website and on request.

{m) Neither the X-ray tube housing nor the collimating device may be hand-
held during the exposure.
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Authority

The provisions of this § 221.11 amended under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.11 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; amended October 2,
1998, effective October 3, 1998, 28 Pa.B. 4894; amended November 16, 2001, effective November
17, 2001, 31 Pa.B. 6282. Immediately preceding text appears at serial pages (249282) to (249285).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); and 25
Pa. Code § 221.42a (relating to control of scattered radiation).

§ 221.12. Records, maintenance and associated information.

The registrant shall maintain records of surveys, calibrations, maintenance and
modifications performed on the X-ray systems including the names of persons
who performed the services. The registrant shall keep these records for inspec-
tion by the Department for 5 years.

Authority

The provisions of this § 221.12 amended under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.12 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; amended October 2,
1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial page
(123681).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.13. Information to be submitted by persons proposing to conduct
healing arts screening.

A person requesting that the Department approve a healing arts screening pro-
gram shall submit in writing the following information and evaluation. If infor-
mation submitted to the Department becomes invalid or outdated, the registrant
shall immediately notify the Department.

(1) The name and address of the applicant and, if applicable, the names
and addresses of agents within this Commonwealth.

(2) The diseases or conditions for which the X-ray examinations are to be
used.
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(3) The description in detail of the X-ray examinations proposed in the
screening program.

(4) A description of the population to be examined in the screening
program-—age, sex, physical condition and other appropriate information.

(5) An evaluation of known alternate methods not involving ionizing radia-
tion which could achieve the goals of the screening program and why these
methods are not used in preference to the X-ray examinations.

(6) An evaluation by a qualified expert of the X-ray systems to be used in
the screening program. The evaluation shall show that the systems satisfy the
requirements of this article. The evaluation shall include a measurement of
patient exposures from the X-ray examinations to be performed.

(7) A description of the diagnostic film quality control program.

(8) A copy of the technique chart for the X-ray examination procedures to
be used.

(9) The qualifications of an individual who will be operating the X-ray
systems.

(10) The qualifications of the physician who will be supervising the opera-
tors of the X-ray systems. The extent of supervision and the method of work
performance evaluation shall be specified.

(11) The name and address of the individual who will interpret the radio-
graphs.

(12) A description of the procedures to be used in advising the individuals
screened and their private practitioners of the healing arts of the results of the
screening procedure and further medical needs indicated.

(13) A description of the procedures for the retention or disposition of the
radiographs and other records pertaining to the X-ray examination.

(14) Mammography facilities shall comply with 21 CFR Part 900 (relating
to mammography).

Authority

The provisions of this § 221.13 amended under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.13 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; amended October 2,
1998, effective October 3, 1998, 28 Pa.B. 4894; amended November 16, 2001, effective November
17, 2001, 31 Pa.B. 6282. Immediately preceding text appears at serial pages (249285) to (249286).

Cross References

This section cited in 25 Pa. Code § 221.11 (relating to registrant responsibilities); and 25 Pa. Code
§ 221.35a (relating to fluoroscopic X-ray systems).
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§ 221.14. [Reservedl.

Source

The provisions of this § 221.14 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
reserved December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235, Immediately preceding
text appears at serial page (4882).

§ 221.15. Use of X-rays in research on humans.

(a) Registrants conducting research using X-rays involving human subjects
are exempted from the requirements of this section if the research is conducted,
funded, regulated or supported by a Federal agency which has implemented the
Federal policy for the protection of human subjects or if the research is carried
out in an institution which conducts other Federally funded or supported human
research and follows all Federal requirements for protocol review and research
subject protection.

(b) If not exempted under subsection (a), a person shall submit, in writing,
the following information and evaluation to the Department and receive approval
by the Department before conducting the research. If the information submitted
to the Department becomes invalid or outdated, the person shall immediately, in
writing, notify the Department.

(1) The name and address of the applicant and, if applicable, the names
and addresses of agents within this Commonwealth.

(2) A description of the population to be examined in the research pro-
gram, age, sex, physical condition and other appropriate information.

(3) An evaluation of known alternate methods not involving ionizing radia-
tion which could achieve the goals of the research program and why these
methods are not used in preference to the X-ray examinations.

(4) An evaluation by a qualified expert of the X-ray system to be used in
the research program. This evaluation shall show that the system satisfies the
requirements of this article. The evaluation shall include a projected measure-
ment of individual and cumulative patient exposures from the X-ray examina-
tions to be performed.

(5) A description of the diagnostic X-ray quality control program.

(6) A copy of the chart which specifies the information for the X-ray
examination procedures to be used.

(7) The qualifications of all individuals who will be operating the X-ray
system.

(8) The qualifications of the physician who will be supervising the opera-
tors of the X-ray systems. The extent of supervision and the method of work
performance evaluation shall be specified.

(9) The name and address of the individual who will interpret the radio-
graphs.
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(10) A copy of the research protocol authorized by a committee consisting
of at least three persons. One of the committee members shall be knowledge-
able in radiation effects on humans.

(¢) Proposed subjects or their legal representative shall sign a statement
acknowledging that they have been informed of their anticipated radiation expo-
sure and possible consequences arising from this exposure.

Authority

The provisions of this § 221.15 issued under sections 301 and 302 of the Radiation Protection Act
(35 P. 8. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929 (71
P.S. § 510-20).

Source

The provisions of this § 221.15 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.11 (relating to registrant responsibilities); and 25 Pa. Code
§ 221.35a (relating to fluoroscopic X-ray systems).

DIAGNOSTIC INSTALLATIONS GENERAL REQUIREMENTS

§ 221.21. Diagnostic equipment requirements.

Diagnostic systems incorporating one or more certified components shall com-
ply with 21 CFR 1020.30—1020.33.

Authority

The provisions of this § 221.21 amended under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.21 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; amended October 2,
1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial page
(123683).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.22. Battery charge indicator.

On battery-powered X-ray generators, the control panel shall have means to
indicate visually whether the battery is adequately charged for proper operation.

Authority

The provisions of this § 221.22 amended under section 302 of the Radiation Protection Act (35
P.S. § 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).
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Source

The provisions of this § 221.22 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235. Immediately preceding
text appears at serial page (4882).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.23. Leakage radiation from the diagnostic source assembly.

The leakage radiation from the diagnostic source assembly measured at a dis-
tance of 1 meter in any direction from the source may not exceed 100 milliroent-
gens (25.8 pC/kg) in 1 hour when the X-ray tube is operated at its leakage tech-
nique factors. Compliance shall be determined by measurements averaged over
an area of 100 square centimeters with no linear dimension greater than 20 cen-
timeters.

Authority

The provisions of this § 221.23 amended under section 302 of the Radiation Protection Act (35
P.S. § 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.23 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235. Immediately preceding
text appears at serial page (4882).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.24. Radiation from components other than the diagnostic source
assembly.

The radiation emitted by a component other than the diagnostic source assem-
bly may not exceed 2 milliroentgens (.516 uC/kg) in 1 hour at 5 centimeters from
an accessible surface of the component when it is operated in an assembled X-ray
system under conditions for which it was designed. Compliance shall be deter-
mined by measurements averaged over an area of 100 square centimeters with no
linear dimension greater than 20 centimeters.

Authority

The provisions of this § 221.24 amended under section 302 of the Radiation Protection Act (35
P S. § 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.24 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235. Immediately preceding
text appears at serial pages (4882) to (4883).
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Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.25. Beam quality.

(a) Diagnostic X-ray systems shall have filtration that satisfies the require-
ments of Table I. The requirements of this section shall be considered to have
been met if it can be demonstrated that the half value layer of the primary beam
is not less than that shown in Table II.

TABLE 1
Filtration Required vs. Operating Voltage
Operating Total Filtration
Voltage (inherent plus added)
(kVp) (millimeters aluminum equivalent)
Below 50............... 5 millimeters
50—70..... ... 1.5 millimeters
Above 70. ............. 2.5 millimeters
TABLE II
Design Measured Half-value
operating range potential layer (millimeters
(Kilovolts peak) (Kilovolts peak) of aluminum)
Below 50.............. 30 3
40 4
49 5
50t070............... 50 1.2
60 1.3
70 1.5
Above 70.............. 71 2.1
80 2.3
90 2.5
100 2.7
110 3
120 32
130 3.5
140 3.8
150 4.1
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(b) Beryllium window tubes shall have a minimum of .5 millimeter aluminum
equivalent filtration permanently installed in the useful beam.

(c) For capacitor energy storage equipment, compliance with this section
shall be determined with the maximum quantity of charge per exposure.

(d) The required minimal aluminum equivalent filtration shall include the fil-
tration contributed by materials which are always present between the source and
the patient.

(e) For X-ray systems having variable filtration in the useful beam, a means
shall be provided to prohibit exposure unless the filtration requirements of sub-
section (a) are met for the kVp selected.

Authority

The provisions of this § 221.25 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. 8. § 510-20).

Source

The provisions of this § 221.25 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.26. Multiple tubes.

If two or more radiographic tubes are controlled by one exposure switch, the
tube or tubes which have been selected shall be clearly indicated prior to initia-
tion of the exposure. This indication shall be both on the X-ray control panel and
at or near the tube housing assembly which has been selected.

Authority

The provisions of this § 221.26 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. 8. § 510-20).

Source

The provisions of this § 221.26 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.27. Mechanical support of tube head.

The tube housing assembly supports shall be adjusted so that the tube housing
assembly will remain stable during an exposure unless tube housing movement is
a designed function of the X-ray system.
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Autherity

The provisions of this § 221.27 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.27 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.28. Technique indicators.

(a) The technique factors for radiographic systems shall be indicated before
exposure except for units utilizing automatic exposure controls, in which case the
maximum mAs shall be indicated.

(b) The requirement of subsection (a) may be met by permanent markings on
equipment having fixed technique factors. Indication of technique factors shall be
visible from the operator’s position except in the case of spot films made by a
fluoroscopist.

Authority

The provisions of this § 221.28 issued under sections 301 and 302 of the Radiation Protection Act
(35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929 (71
P.S. § 510-20).

Source

The provisions of this § 221.27 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; amended October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately pre-
ceding text appears at serial page (123686).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.29. Kilovoltage (kV) accuracy.

The kV output may not vary from the set-indicated value by more than 10%
over the range of technique factors normally used. Discrepancies of more than
10% between set-indicated and measured kV values shall be investigated by a
qualified expert or service engineer and appropriate action taken.

Authority

The provisions of this § 221.29 issued under sections 301 and 302 of the Radiation Protection Act
(35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929 (71
P.S. § 510-20).
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Source

The provisions of this § 221.29 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894; amended November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately pre-
ceding text appears at serial pages (249292) and (254507).

Cross References
This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.30. Exposure reproducibility.

The coefficient of variation of exposure reproducibility may not exceed 0.10
when technique factors are held constant. This requirement shall be deemed to
have been met when four exposures are made. This requirement applies when
either manual techniques or automatic exposure control is used.

Authority

The provisions of this § 221.30 issued under sections 301 and 302 of the Radiation Protection Act
(35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929 (71
P.S. § 510-20).

Source

The provisions of this § 221.30 adopted October 2, 1998, effective October 3, 1998, 28 PaB.
4894.

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.31. [Reserved].

Source

The provisions of this § 221.31 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at setial pages (123686)
to (123688).

§ 221.31a. Locks.

Position locking, holding and centering devices on X-ray systems shall func-
tion as intended.

Authority

The provisions of this § 221.31a issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. S. § 510-20).

Source

The provisions of this § 221.31a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894,
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Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.32. [Reserved].

Source

The provisions of this § 221.32 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial page (123688).

§ 221.32a. Radiographic beam limitation.

(@) The useful beam shall be limited to the area of clinical interest.

(b) The beam limiting device shall do one of the following:

(1) Indicate numerically the field size in the plane of the image receptor to
which it is adjusted to within 2% of the SID.

(2) Provide for visually defining the perimeter of the X-ray field except for
systems designed for one image receptor size. The total misalignment of the
edges of the visually defined field with the respective edges of the X-ray field
may not exceed 2% of the distance from the source to the center of the visu-
ally defined field when the surface upon which it appears is perpendicular to
the axis of the X-ray beam.

(¢) A means shall be provided for stepless (continuous) adjustment of the size
of the X-ray field except for systems which use removable fixed operation beam
limiting devices.

(d) A means shall be provided to:

(1) Indicate when the axis of the X-ray beam is perpendicular to the plane
of the image receptor if the angle between the axis of the X-ray beam and the
plane of the image receptor is variable. This paragraph does not apply to por-
table, mobile or intraoral dental units.

(2) Align the center of the X-ray field with respect to the center of the
image receptor to within 2% of the SID.

(3) Indicate the SID to within 2%.

(e) Intraoral dental X-ray systems designed for use with an intraoral image
receptor shall be provided with means to limit SSD to not less than either of the
following:

(1) Eighteen centimeters if operable above 50 kVp.

(2) Ten centimeters if not operable above 50 kVp.

(f) Indication of field size dimensions and SIDs shall be specified so that
aperture adjustments result in X-ray field dimensions in the plane of the image
receptor which correspond to those indicated by the beam-limiting device to
within 2% of the SID when the beam axis is indicated to be perpendicular to the
plane of the image receptor.
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(g) Intraoral dental systems designed for use with an intraoral image receptor
shall be provided with a means to limit the X-ray beam so that:

(1) Eighteen centimeters or more, the X-ray field at the minimum SSD
shall be containable in a circle having a diameter of no more than 7 centime-
ters.

(2) Less than 18 centimeters, the X-ray field at the minimum SSD shall be
containable in a circle having a diameter of no more than 6 centimeters.

(h) When positive beam limitation is used, the following conditions shall be
met:

(1) The radiation beam may not be larger than the linear dimensions of the
image receptor being used.

(2) The positive beam limitation device shall allow the operator to further
reduce the size of the radiation field.

(i) Mobile or portable radiographic systems, other than intraoral dental X-ray
systems, shall be provided with a means to limit the source-to-skin distance to at
least 30 centimeters.

(j) Radiographic equipment designed for one or more image receptor sizes at
a fixed SID shall be provided with a means to accomplish one of the following:

(1) Limit the field at the plane of the image receptor to dimensions no
greater than those of the image receptor and align the center of the X-ray field
with the center of the image receptor to within 2% of the SID.

(2) The X-ray field shall be sized and aligned so that at the plane of the
image receptor, it does not extend beyond the edge of the image receptor by
more than 2% of the SID.

Authority

The provisions of this § 221.32a issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.32a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894; amended November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately pre-
ceding text appears at serial pages (254508) and (249295).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.33. [Reserved].

Source

The provisions of this § 221.33 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial pages (123688)
to (123689).
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§ 221.33a. Radiation from capacitor energy storage equipment in standby
status.

Radiation emitted from an X-ray tube when the exposure switch or timer in not
activated may not exceed a rate of 2 milliroentgens (0.516 nC/kg) per hour at 5
centimeters from an accessible surface of a fully charged diagnostic source
assembly, with the beam-limiting device fully open.

Authority

The provisions of this § 221.33a issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.33a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894; amended November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately pre-
ceding text appears at serial pages (249295) to (249296).

Cross References
This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.34. [Reserved].

Source

The provisions of this § 221.34 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial page (123690).

§ 221.34a. Radiation exposure control.

(a) Radiation exposure control. A means shall be provided to initiate the
radiation exposure by a deliberate action on the part of the operator, such as the
depression of a switch. Radiation exposure may not be initiated without such an
action.

(b) Visual indication and audible signal. A means shall be provided for visual
indication observable from the operator’s protected position whenever X-rays are
produced. In addition, a signal audible to the operator shall indicate that the
exposure has terminated.

(c) Termination of exposure. A means shall be provided to terminate the
exposure at a preset time interval, preset product of current and time, a preset
number of pulses or a preset radiation exposure to the image receptor. Except for
dental panoramic systems, termination of an exposure shall cause automatic reset-
ting of the time to its initial setting or to ‘“‘zero.”

(d) Manual exposure control. An X-ray control shall be incorporated into
each X-ray system which allows the operator to terminate an exposure at any
time except for one or more of the following:

(1) Exposure of 1/2 second or less.
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(2) During serial radiography in which case a means shall be provided to
permit completion of any single exposure of the series in process.
(e) Automatic exposure control.

(1) Indication shall be made on the control panel when this mode of opera-
tion is selected.

(i) A means shall be provided to terminate irradiation at an appropriate
exposure for the projection if the automatic exposure control fails to termi-
nate irradiation.

(ii) A visible signal shall indicate when an exposure has been termi-
nated at the limits required by subparagraph (i), and manual resetting shall
be required before further automatically timed exposures can be made.

(2) For X-ray systems operating in automatic exposure control mode, and
which lack enginecred safeguards that prevent exposure in the event of either
a malfunction or a mispositioned X-ray beam with respect to film cassette sen-
sors, the back-up or default mAs shall be set by the operator to an appropriate
maximum value for the projection.

(3) X-ray systems utilizing automatic exposure control, in which the
back-up mAs values are preset and cannot be selected by the operator, shall
prominently indicate the preset mAs value on the console, along with an appro-
priate warning notice to the operator.

(f) Exposure control location.

(1) Stationary X-ray systems shall have X-ray controls permanently
mounted in a protected area and situated so that the operator is required to
remain in that protected area during the entire exposure.

(2) For mobile and portable X-ray systems the exposure switch shall be
arranged so that the operator can stand at least 2 meters from the patient and
from the tube head and away from the direction of the useful X-ray beam.

Authority

The provisions of this § 221.34a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. 8. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source
The provisions of this § 221.34a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References
This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems).

§ 221.35. [Reserved].

Source

The provisions of this § 221.35 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial pages (123690)
to (123691).
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§ 221.35a. Fluoroscopic X-ray systems.

Fluoroscopic X-ray systems shall use an image intensifier and in addition to the
requirements of §§ 221.1—221.34a, shall meet the requirements of
§8§ 221.36a—221.38a (relating to limitation of useful beam of fluoroscopic
equipment; activation of fluoroscopic tube; and entrance exposure rate).

Authority

The provisions of this § 221.35a issued under sections 301 and 302 of the Radiation Protection
Act (31 P. 8. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source

The provisions of this § 221.35a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code
§ 221.61 (relating to radiation therapy simulation systems).

§ 221.36. [Reserved].

Source

The provisions of this § 221.36 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial page (123691).

§ 221.36a. Limitation of useful beam of fluoroscopic equipment.

(a) The fluoroscopic imaging assembly shall be provided with a primary pro-
tective barrier which intercepts the entire cross section of the useful beam at any
source-to-image receptor distance.

(b) The X-ray tube used for fluoroscopy may not produce X-rays unless a
barrier is in position to intercept the useful beam and the imaging device is in
place and operable.

(¢) A means shall be provided for stepless (continuous) adjustment of the
field size.

(d) The minimum field size at the greatest source to image receptor distance
shall be containable in a square of 5 centimeters by 5 centimeters unless other-
wise provided in 21 CFR 1020.32(b) (relating to fluorascopic equipment).

(¢) Equipment may not be operated at a source to skin distance less than 30
centimeters or as required under 21 CFR 1020.32(g) (relating to source-skin dis-
tance fluoroscopic equipment).

(f) The width of the X-ray field in the plane of the image receptor may not
exceed that of the visible area of the image receptor by more than 3% of the
source to image receptor distance. The sum of the excess length and the excess
width may not be greater than 4% of the source to image receptor distance.

(g) For rectangular X-ray fields used with a circular image receptor, the error
in alignment shall be determined along the length and width dimensions of the
X-ray field which passes through the center of the visible area of the image
receptor.
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(h) Compliance with subsections (a)—(g) shall be determined with the beam
axis perpendicular to the plane of the image receptor.
(i) Spot-film devices shall meet the following additional requirements:

(1) A means shall be provided between the source and the patient for
adjustment of the X-ray field size to the size of the portion of film which has
been selected on the spot-film selector.

(2) The adjustments shall be automatically accomplished except when the
X-ray field size in the plane of the film is smaller than that of the film.

(3) The total misalignment of the edges of the X-ray field with the respec-
tive edges of the selected portion of the image receptor along the length or
width dimensions of the X-ray field in the plane of the image receptor may not
exceed 3% of the source-to image receptor when adjusted for full coverage of
the selected portion of the image receptor.

(4) The sum, without regard to sign, of the misalignment along any two
orthogonal dimensions, may not exceed 4% of the source to image receptor
distance.

(5) The center of the X-ray field in the plane of the film shall be aligned
with the center of the film within 2% of the source to image receptor distance.

Authority

The provisions of this § 221.36a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. S. § 510-20).

Source

The provisions of this § 221.36a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894; amended November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately pre-
ceding text appears at serial pages (249298) and (254509).

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); 25 Pa. Code
§ 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code § 221.61 (relating to radiation therapy
simulation systems).

§ 221.37. [Reserved].

Source

The provisions of this § 221.37 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial pages (123691) to (123692).

§ 221.37a. Activation of fluoroscopic tube.

X-ray production in the fluoroscopic mode shall be controlled by a device
which requires continuous pressure by the fluoroscopist for the entire time of the
exposure (dead-man switch). When recording serial fluoroscopic images, the
fluoroscopist shall be able to terminate X-ray exposures at any time, but means
may be provided to permit completion of any single exposure of the series in
process.
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Authority

The provisions of this § 221.37a issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. S. § 510-20).

Source

The provisions of this § 221.37a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); 25 Pa. Code
§ 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code § 221.61 (relating to radiation therapy
simulation systems).

§ 221.38. [Reserved].

Source

The provisions of this § 221.38 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial page (123692).

§ 221.38a. Entrance exposure rate.

(a) Fluoroscopic systems without high level control. The exposure rate may
not exceed 10 roentgens (2.58 mC/kg) per minute except during recording of
fluoroscopic images.

(b) Fluoroscopic systems with high level control.

(1)  When the high level control is activated, the maximum exposure rate
shall be 20 roentgens (5.16 mC/kg) per minute.

(2) When the high level control is not activated, the maximum exposure
rate shall be 10 roentgens (2.58 mC/kg) per minute.

(3) Special means of activation of high level controls are required. The
high level control shall only be operable when continuous manual activation is
provided by the operator.

(4) There shall be an indication to the fluoroscopist that the high level
control is being used.

(c) Frequency of output measurements. Output measurements required by this
section shall be made annually and after maintenance that could affect the output
of the machine.

(d) Compliance requirements. Compliance with subsections (a)—(c) shall be
determined as follows:

(1) If the source is below the table, the exposure rate shall be expressed for
the center of the useful beam 1 centimeter above the tabletop or cradle with the
image intensifier 30 centimeters above the tabletop or cradle.
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(2) 1If the source is above the table, the exposure rate shall be measured at
30 centimeters above the tabletop with the end of the beam-limiting device or
spacer positioned as closely as possible to the point of measurement.

(3) In a c-arm type of fluoroscope, the exposure rate shall be measured at
30 centimeters from the input surface of the fluoroscopic imaging assembly
with the source at its closest possible position of operation.

(4) The tube potential and current shall be set to give the maximum expo-
sure possible from the X-ray system. For systems with automatic exposure
control, at least 3 millimeters of lead shall be placed between the measuring
device and image receptor.

(5) The measurement shall be made at the center of the useful beam.

Authority

The provisions of this § 221.38a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. 8. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source

The provisions of this § 221.38a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894,

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); 25 Pa. Code
§ 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code § 221.61 (relating to radiation therapy
simulation systems).

§ 221.39. [Reserved].

Source

The provisions of this § 221.39 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial pages (123692) to (123693).

§ 221.39a. Barrier transmitted radiation rate limits.

The protective barrier may not transmit more than 2 milliroentgens (.516 umC/
kg) per hour at 10 centimeters from an accessible surface of the fluoroscopic
imaging assembly for each roentgen per minute of entrance exposure rate.

Authority

The provisions of this § 221.39a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S, §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.39a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.
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Cross References

This section cited in 25 Pa. Code § 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code
§ 221.61 (relating to radiation therapy simulation systems).

§ 221.40. [Reserved].

Source

The provisions of this § 221.40 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial page (123693).

§ 221.40a. Indication of tube voltage and current.

During fluoroscopy and cinefluorography, the voltage and the current shall be
continuously indicated.

Authority

The provisions of this § 221.40a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.40a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code
§ 221.61 (relating to radiation therapy simulation systems).

§ 221.41. [Reserved].

Source

The provisions of this § 221.41 adopted February 1, 1972, effective February 2, 1972, 2 Pa.B. 212;
amended December 18, 1987, effective December 19, 1987, 17 Pa.B. 5235; reserved October 2, 1998,
effective October 3, 1998, 28 Pa.B. 4894. Immediately preceding text appears at serial page (123693).

§ 221.41a. Fluoroscopic timer.

A cumulative timing device activated by the fluoroscope switch shall be pro-
vided. It shall indicate the passage of a predetermined period of irradiation either
by an audible signal or by temporary or permanent interruption of the irradiation
when the increment of exposure time exceeds a predetermined limit not exceed-
ing 5 minutes.

Authority

The provisions of this § 221.41a issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).
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Source

The provisions of this § 221.41a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894,

Cross References

This section cited in 25 Pa. Code § 221.35a (relating to fluoroscopic X-ray systems); 25 Pa. Code
§ 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code § 221.61 (relating to radiation therapy
simulation systems).

§ 221.42. [Reserved].

Source

The provisions of this § 221.42 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial page (123694).

§ 221.42a. Control of scattered radiation.

(a) Fluoroscopic table designs when combined with normal operating proce-
dures shall be of a type so no unprotected part of the staff or an ancillary indi-
vidual’s whole body is exposed to unattenuated scattered radiation which origi-
nates from under the table. The attenuation required may be not less than .25
millimeter lead equivalent.

(b) Equipment configuration when combined with normal operating proce-
dures shall be of a type so that no portion of the staff or an ancillary individual’s
whole body, except the extremities, is exposed to the unattenuated scattered
radiation emanating from above the table top unless one of the following criteria
is met:

(1) The individual is at least 120 centimeters from the center of the useful
beam.

(2) The radiation has passed through at least .25 millimeter of lead equiva-
lent material—for example, drapes, bucky-slot cover (film-tray cover panel),
sliding or folding panel or self supporting curtains—in addition to lead equiva-
lency provided by the protective apron referred to in § 221.11(e) (relating to
registrant responsibilities).

Authority

The provisions of this § 221.42a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §8 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).

Source

The provisions of this § 221.42a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.
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Cross References

This section cited in 25 Pa. Code § 221.43a (relating to mobile fluoroscopes); and 25 Pa. Code
§ 221.61 (relating to radiation therapy simulation systems).

§ 221.43. [Reserved].

Source

The provisions of this § 221.43 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial pages (123694) to (123695).

§ 221.43a. Mobile fluoroscopes.
In addition to the other requirements of §§ 221.35a—221.42a, mobile fluoro-
scopes shall provide image intensification.

Authority

The provisions of this § 221.43a issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source

The provisions of this § 221.43a adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.61 (relating to radiation therapy simulation systems).

§§ 221.44—221.49. [Reserved].

Source

The provisions of these §§ 221.44—221.49 adopted December 18, 1987, effective December 19,
1987, 17 Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immedi-
ately preceding text appears at serial pages (123694) to (123698).

§§ 221.51—221.55. [Reserved].

Source

The provisions of these §§ 221.51—221.55 adopted December 18, 1987, effective December 19,
1987, 17 Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa,B. 4894. Immedi-
ately preceding text appears at serial pages (123698) to (123701).

§ 221.56. [Reserved].

Source

The provisions of this § 221.56 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately
preceding text appears at serial pages (249304) and (254511).
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OTHER SYSTEMS

§ 221.61. Radiation therapy simulation systems.

Radiation therapy simulation systems shall comply with §§ 221.35a—221.43a.
Radiation therapy simulation systems are exempt from §§ 221.36a, 221.38a,
221.39a and 221.41a if the systems that do not meet the requirements in
§ 221.41a (relating to fluoroscopic timer) are provided with a means of indicat-
ing the cumulative time that an individual patient has been exposed to X-rays. In
this case, procedures shall require that the timer be reset between examinations.

Authority

The provisions of this § 221.61 issued under sections 301 and 302 of the Radiation Protection Act
(35 P. 5. §§ 7110301 and 7110.302); and section 1920-A of The Administrative Code of 1929 (71
P.S. § 510-20).

Source

The provisions of this § 221.61 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; amended October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894; amended November
16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately preceding text appears at serial
page (254511).

§ 221.62. [Reserved].

Source

The provisions of this § 221.62 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894. Immediately preced-
ing text appears at serial pages (123701) to (123702).

THERAPEUTIC X-RAY SYSTEMS WITH ENERGIES
LESS THAN 1 MEV

§ 221.71. Equipment requirements.
(a) When the tube is operated at its leakage technique factors, the leakage
radiation may not exceed:
(1) One hundred milliroentgens (25.8uC/kg) per hour at 5 centimeters from
the surface of the tube housing assembly for contact therapy systems.
(2) One roentgen (.258 mC/kg) per hour at 1 meter from the source for
0-150 kVp systems manufactured or installed prior to December 19, 1987.
(3) One hundred milliroentgens (25.8uC/kg) per hour at 1 meter from the
source for 0-150 kVp systems manufactured on or after December 19, 1987.
(4) One roentgen (.258 mC/kg) per hour at 1 meter from the source for 151
to 500 kVp systems.
(5) One-tenth percent of the exposure rate of the useful beam 1 meter from
the source for 501 to 999 kVp systems at 1 meter from the source.
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(b) Fixed diaphragms or cones used for limiting the useful beam shall provide
at least the same protection as required by the tube housing assembly.

(¢) Beam limiting devices may, for the portion of the useful beam blocked by
these devices, transmit not more than 5% of the original X-ray beam intensity at
the maximum voltage and maximum treatment filter. This requirement does not
apply to auxiliary blocks or materials placed in the useful beam to shape the use-
ful beam to the individual patient.

(d) The filter system shall be designed so that:

(1) Filters cannot be accidentally displaced from the useful beam at any
possible tube orientation.

(2) The radiation at 5 centimeters from the filter insertion slot opening
does not exceed 30 roentgens (7.74 mC/kg) per hour under operating condi-
tions.

(3) A filter is marked as to its material of construction and its thickness.
For wedge filters, the wedge factor and wedge angle shall appear on the wedge
or wedge tray.

(4) On equipment purchased after January 1, 1971, a filter indication sys-
tem shall be used on therapy machines using changeable filters. The system
shall indicate from the control panel the presence or absence of a filter and
shall be designed to permit easy recognition of an added filter in place.

(5) An X-ray system equipped with a beryllium or other low-filtration
window shall be clearly labeled as such upon the tube housing assembly and at
the control panel.

(e) The tube housing assembly shall be immobilized during stationary treat-
ments.

(f) The tube housing assembly shall be so marked that it is possible to deter-
mine the location of the focal spot to within 5 millimeters, and the marking shall
be readily accessible for use during calibration procedures.

(g) Contact therapy tube housing assemblies shall have a removable shield of
at least .5 millimeter lead equivalency at 100 kVp that can be positioned over the
entire useful beam exit port during periods when the beam is not in use.

(h) Systems of greater than 150 kVp manufactured after December 19, 1987,
shall have a beam monitor system which shall meet the following requirements:

(1) Not allow irradiation until a preselected value of exposure has been
made at the treatment control panel.

(2) Independently terminate irradiation when the preselected exposure has
been reached.
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(3) Be designed so that, in the event of a system malfunction or electrical
power failure or other interruption, the dose administered to a patient prior to
the interruption can be accurately determined.

(4) Have a control panel display which maintains the reading until inten-
tionally reset to zero.

(5) Have a control panel display which does not have scale multiplying
factors and utilizes a design so that increasing dose is displayed by increasing
numbers.

(1) The following apply to times on the equipment:

(1) A timer shall be provided which has a display at the control panel. The
timer shall be graduated in minutes and fractions of minutes. The timer shall
have a preset time selector and an elapsed time indicator.

(2) The timer shall be a cumulative timer which activates with the radia-
tion and retains its reading after irradiation is interrupted or terminated. After
irradiation is terminated and before irradiation can be reinitiated, it shall be
necessary to reset the timer to zero.

(3) The timer shall terminate irradiation when a preselected time has
elapsed if a dose monitoring system present has not previously terminated irra-
diation.

(4) The timer shall permit accurate presetting and determination of expo-
sure time as short as 1 second.

(5) The timer may not permit an exposure if set at zero.

(6) The timer may not activate until the shutter is opened when patient
irradiation is controlled by a shutter mechanism.

(j) The control panel, in addition to the displays required in this section, shall
have:

(1) An indication of power status.

(2) An indication of X-ray production.

(3) The means of indicating X-ray tube current and voltage.

(4) The means of terminating an exposure.

(k) When a control panel may energize more than one X-ray tube, the follow-
ing requirements shall be met:

(1) It shall be possible to activate only one X-ray tube at one time.

(2) There shall be an indication at the control panel identifying which
X-ray tube is energized.

(3) There shall be an indication at the tube housing assembly when that
tube is energized.

() There shall be a means of determining the SSD to within 5 millimeters.

(m) Unless it is possible to bring the X-ray output to the prescribed exposure
parameters within 5 seconds, the entire useful beam shall be automatically attenu-
ated by a shutter having a lead equivalency not less than that of the tube housing
assembly.
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(1) After the unit is at operating parameters, the shutter shall be controlled
electrically by the operator from the control panel.
(2) An indication of shutter position shall appear at the control panel.

Authority

The provisions of this § 221.71 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.71 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

§ 221.72. Facility design requirements for systems capable of operating
above 50 kVp.

(a) Provision shall be made to permit continuous observation of and commu-
nication with the patient during irradiation.

(b) Windows, mirror systems or closed-circuit television viewing screens
used for observing the patient shall be so located that the operator can maintain
direct surveillance over both the control panel and the patient.

(¢) Treatment rooms which contain an X-ray system capable of operating
above 150 kVp shall meet the following additional requirements:

(1) Necessary shielding, except for a beam interceptor, shall be provided
by fixed barriers.

(2) The control panel shall be outside the treatment room or in a shielded
booth.

(3) Doors of the treatment room shall be electrically interlocked to the
control panel so that X-ray production cannot occur unless entrance doors are
closed.

(4) Interlocks shall be provided so that, when a door of the treatment room
is opened, either the machine will shut off automatically or the radiation level
within the room will be reduced to an average of not more than two milliroent-
gens (.52 pC/kg) per hour and a maximum of ten milliroentgens (2.58 uCrkg)
per hour at a distance of 1 meter in any direction from the target; or interlocks
shall energize a conspicuous visible or audible alarm signal so that the indi-
vidual entering and the operator are made aware of the entry. After a shut-off
or reduction in output, it shall be possible to restore the machine to full opera-
tion only from the control panel.

(5) Treatment room entrances shall be provided with warning lights, which
will indicate when the useful beam is on, in a readily observable position near
the outside of access doors.

Authority

The provisions of this § 221.72 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. §. § 510-20).
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Source

The provisions of this § 221.72 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

§ 221.73. Surveys.

(a) A facility shall have a survey made by, or under the direction of, a quali-
fied expert or a radiological physicist. The survey shall also be done after a
change in the facility or equipment which might cause a change in radiation lev-
els.

(b) The qualified expert or radiological physicist shall report the survey
results in writing to the individual in charge of the facility and a copy of the
report shall be maintained by the registrant for inspection by the Department. The
facility shall be operated in compliance with limitations indicated by the survey.

Authority

The provisions of this § 221.73 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. 8. § 510-20).

Source

The provisions of this § 221.73 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

§ 221.74. cCalibratjon.

(a) The calibration of an X-ray system shall be performed at intervals not to
exceed 1 year and after a change of replacement of components which could
cause a change in the radiation output.

(b) The calibration of the radiation output of the X-ray system shall be per-
formed by or under the direction of a radiological physicist who is physically
present at the facility during the calibration.

(c) The calibration of the radiation output of an X-ray system shall be per-
formed with a calibrated instrument. The calibration of the instrument shall be
traceable to a national standard. The instrument shall have been calibrated within
the preceding 2 years.

(d) Calibrations made under this section shall be made so that the dose at a
reference point in soft tissue may be calculated as accurately as possible but with
an uncertainty of no greater than 5%.

(e) The calibration of the X-ray system shall include, but is not limited to, the
following determinations:

(1) The exposure rates for each combination of field size, technique fac-
tors, filter and treatment distance used.

(2) The degree of congruence between the radiation field and the field
indicated by the localizing device if a device is present.

(3) An evaluation of the uniformity of the largest radiation field used.
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(f) Records of calibration performed under this section shall be maintained
by the registrant for at least 5 years after completion of the calibration.

(g2) A copy of the most recent X-ray system calibration shall be available at
the control panel.

Authority

The provisions of this § 221.74 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.74 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

Cross References

This section cited in 25 Pa. Code § 221.75 (relating to spot checks).

§ 221.75. Spot checks.

Spot checks shall be performed on X-ray systems capable of operation at
greater than 150 kVp. The spot checks shall meet the following requirements:

(1) The procedures shall be in writing and shall have been developed by a
radiological physicist.

(2) If a radiological physicist does not perform the spot check measure-
ments, the results of the spot check measurements shall be reviewed by a
radiological physicist within 15 days.

(3) The measurements taken during the spot checks shall demonstrate the
degree of consistency of the operating characteristics which can affect the
radiation output of the X-ray system.

(4) The spot-check procedure shall specify the frequency at which tests or
measurements are to be performed and the acceptable tolerance for each param-
eter measured in the spot check when compared to the value for that parameter
determined in the calibration specified in § 221.74 (relating to calibration).

(5) The procedure shall also note conditions which require that the system
be recalibrated under § 221.74.

(6) Records of spot-check measurements performed under this section shall
be maintained by the registrant for 5 years following the measurement.

(7) Spot check measurements shall be performed using a dosimetry system
that has been calibrated under § 221.74(c). Alternatively, a dosimetry system
used solely for spot check measurements may be calibrated by direct intercom-
parison with a system that has been calibrated under § 221.74(c). The alterna-
tive calibration method shall have been performed within the previous year and
after each servicing that may have affected the system calibration.
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Authority

The provisions of this § 221.75 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.75 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

§ 221.76. Operating procedures.

(a) Therapeutic X-ray systems shall be secured to prevent unauthorized use
whenever the system is unattended.

(b) If a patient is held in position for radiation therapy, mechanical support-
ing or restraining devices shall be used.

(¢) The tube housing assembly may not be held by an individual during
exposures.

(d) No individual other than the patient may be in the treatment room during
irradiation unless protected by a shielded booth.

(e) Interlocks, on-off beam control mechanisms and safety and warning
devices shall be checked and appropriately serviced at least once in a calendar
year.

Authority

The provisions of this § 221.76 issued under section 302 of the Radiation Protection Act (35 P. S.
§ 7110.302); and section 1920-A of The Administrative Code of 1929 (71 P. S. § 510-20).

Source

The provisions of this § 221.76 adopted December 18, 1987, effective December 19, 1987, 17
Pa.B. 5235.

§§ 221.81—221.102. [Reserved].

Source

The provisions of these §§ 221.81—221.102 adopted December 18, 1987, effective December 19,
1987, 17 Pa.B. 5235; reserved October 2, 1998, effective October 3, 1998, 28 Pa.B. 4894, Immedi-
ately preceding text appears at serial pages (123709) to (123726).

COMPUTED TOMOGRAPHY X-RAY SYSTEMS

§ 221.201. Definitions.

In addition to the definitions in §§ 215.2 and 221.2 (relating to definitions), the
following words and terms when used in this section and §§ 221.202—221.205,
have the following meanings, unless the context clearly indicates otherwise:

CS—Contrast scale—The change in the linear attenuation coefficient per CT

number relative to water; that is:
CS = (U,—U((CT),—(CT),)
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Where:

U, = Linear attenuation coefficient of the material of interest
U,, = Linear attenuation coefficient of water

(CT), = CT number of the material of interest

(CT),, = CT number of water

CT number—The number used to represent the X-ray attenuation associated
with each elemental area of the CT image.

CT—Computed tomography—The production of a tomogram by the acquisi-
tion and computer processing of X-ray transmission data.

CTDI—Computed tomography dose index—The integral of the dose profile
along a line perpendicular to the tomographic plane divided by the product of
the nominal tomographic section thickness and the number of tomograms pro-
duced in a single scan.

CT conditions of operation—The selectable parameters governing the opera-
tion of a CT X-ray system including, but not limited to, nominal tomographic
section thickness, filtration and the technique factors as defined in this chapter.

Elemental area—The smallest area within a tomogram for which the X-ray
attenuation properties of a body are depicted.

Gantry—The tube housing assemblies, beam-limiting devices, detectors,
transformers, if applicable, and the supporting structures and frames which
hold these components.

Lux—A unit illumination equivalent to 1 lumen per square centimeter or
.0929 foot-candles.

MSAD—Multiple scan average dose—The calculated average dose to the
tissue within each slice in a series utilizing an ion chamber. The MSAD is cal-
culated using the following equation:

MSAD = (F x K x L x E)(T x N)
Where
F = Factor to convert exposure in air to absorbed dose in lucite in RADS/mR
K = Calibration factor to account for the ion chamber’s response and volume.
L = Effective length of ion chamber in millimeters (mm)
E = Exposure reading in milliroentgen (mR)
T = Nominal slice thickness in millimeters (mm) and
N = Number of slices per scan

Multiple tomogram system—A computed tomography X-ray system which
obtains X-ray transmission data simultaneously during a single scan to produce
more than one tomogram.

Noise—The standard deviation of the fluctuations in the CT number
expressed as a percentage of the attenuation coefficient of water. Its estimate
(S,) is calculated using the following expression:

S, =100 x CS x S/U,,
Where:
CS = Contrast scale

221-40

(249312) No. 289 Dec. 98 Copyright ® 1998 Commonwealth of Pennsylvania



Ch. 221 X-RAYS IN HEALING ARTS 25 § 221.201

U,, = Linear attenuation coefficient of water.
S = Estimated standard deviation of the CT number of picture elements in a
specified area of the CT image.

Nominal tomographic section thickness—The full-width at half-maximum of
the sensitivity profile taken at the center of the cross-sectional volume over
which X-ray transmission data are collected.

Performance phantom—A phantom which has a capability of providing an
indication of contrast scale, noise, nominal tomographic section thickness, the
resolution capability of the CT system for low and high contrast objects, and
measuring the mean CT number for water or other reference materials.

Picture element—See elemental area.

Pixel—See elemental area.

Reference plane—A plane which is at a known fixed distance—which could
be zero—to the tomographic plane and parallel to it.

Scan—The complete process of collecting X-ray transmission data for the
production of a tomogram. Data may be collected simultaneously during a
single scan for the production of one or more tomograms.

Scan increment—The amount of relative displacement of the patient with
respect to the CT X-ray system between successive scans measured along the
direction of the displacement.

Scan sequence—A preselected set of two or more scans performed consecu-
tively under preselected CT conditions of operation.

Scan time—The period of time between the beginning and end of X-ray
transmission data accumulation for a single scan.

Sensitivity profile—The relative response of the CT X-ray system as a func-
tion of position along a line perpendicular to the tomographic plane.

Single tomogram system—A CT X-ray system which obtains X-ray transmis-
sion data during a scan to produce a single tomogram.

Technique factors—The conditions of operation, specified as follows:

(1)  For CT equipment designed for pulsed operations, peak tube poten-
tial, scan time in seconds, X-ray pulse width in seconds and the number of
X-ray pulses per second or per mAs.

(i) For CT equipment not designed for pulsed operation, peak tube
potential, and either tube current and scan time in seconds or the product of
tube current and exposure time in mAs.

Tomogram—The depiction of the X-ray attenuation properties of a section
through a body.

Tomographic plane—The geometric plane which is identified as correspond-
ing to the output tomogram.

Tomographic section—The volume of an object whose X-ray attenuation
properties are imaged in a tomogram.
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Authority

The provisions of this § 221.201 issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. S. § 510-20).

Source

The provisions of this § 221.201 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.204 (relating to radiation measurements and performance
evaluations).

§ 221.202. Equipment requirements.

(a) Termination of exposure. The operator shall be able to terminate the X-ray
exposure at any time during a scan, or series of scans under X-ray system con-
trol, of greater than 0.5 second duration. Termination of the X-ray exposure shall
necessitate resetting of the conditions of operation prior to initiation of another
scan.

(b) Tomographic plane indication and alignment.

(1) For any single tomogram system, a means shall be provided to permit
visual determination of the tomographic plane or a reference plane offset from
the tomographic plane.

(2) For any multiple tomogram system, a means shall be provided to per-
mit visual determination of the location of a reference plane. This reference
plane may be offset from the location of the tomographic plane.

(¢} Status indicators and control switches.

(1) The CT X-ray control and gantry shall provide visual indication when-
ever X-rays are produced and, if applicable, whether the shutter is open or
closed.

(2) The emergency buttons or switches shall be clearly labeled as to their
function.

(3) Each individual scan or series of scans shall require initiation by the
operator.

(d) Indication of CT conditions of operation. The CT X-ray system shall be
designed so that the CT conditions of operation to be used during a scan or a scan
sequence are indicated prior to the initiation of a scan or a scan sequence. On
equipment having all or some of these conditions of operation at fixed values, this
requirement may be met by permanent markings. Indication of CT conditions of
operation shall be visible from any position from which scan initiation is pos-
sible.

(e) Leakage radiation. The leakage radiation from the diagnostic source
assembly measured at a distance of 1 meter in any direction from the source may
not exceed 100 milliroentgens (25.8 pC/kg) in 1 hour when the X-ray tube is
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operated at its leakage technique factors. Compliance shall be determined by
measurements averaged over an area of 100 square centimeters with no linear
dimension greater than 20 centimeters.

(f) Beam quality. The HVL shall be at least 3.2 millimeters aluminum at 120
kVp.

(g) Additional requirements applicable to CT X-ray systems containing a
gantry manufactured after September 3, 1985.

(1) The total error in the indicated location of the tomographic plane or
reference plane by the light field or laser indicator may not exceed 5 millime-
ters.

(2) If the X-ray production period is less than 0.5 second, the indication of
X-ray production shall be actuated for at least 0.5 second. Beam-on and shutter
status indicators at or near the gantry shall be discernible from any point exter-
nal to the patient opening where insertion of any part of the human body into
the primary beam is possible.

(3) The CT X-ray system shall be normalized to water.

(4) The CT number for water for a region of interest, not exceeding 100
square millimeters, shall be 0 + 10.0 CT number units. The facility’s perfor-
mance phantom shall be utilized, with the technique factors specified by the
qualified expert, to confirm compliance. In instances when a CIN of 0 for
water is inappropriate, as in 3D treatment planning, the qualified expert may
establish and maintain an equivalent value.

(5) With the performance phantom, the mean CT number of water of one
group of pixels may not differ from the mean CT number of water of a second
group of pixels equal size within the same image by more than the manufac-
turer’s published specifications.

(6) The noise, utilizing the facility’s performance phantom, may not
exceed the manufacturer’s published specifications.

(7) The total error between the indicated and actual slice thickness may not
exceed 2.0 millimeters.

(8) A distance of at least 100 millimeters measured in a CT image shall
agree with the actual distance to within + 5%.

(9) Premature termination of the X-ray exposure by the operator shall
necessitate resetting the CT conditions of operation prior to the initiation of
another scan.

(h) Exemption of CT units used solely for therapy simulations. CT units used
solely for therapy simulations are exempt from this section and §§ 221.203—
221.205.

Authority

The provisions of this § 221.202 issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P.S. § 510-20).
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Source

The provisions of this § 221.202 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894; amended November 16, 2001, effective November 17, 2001, 31 Pa.B. 6282. Immediately pre-
ceding text appears at serial pages (249314) to (249315).

Cross References

This section cited in 25 Pa. Code § 221.201 (relating to definitions); and 25 Pa. Code § 221.204
(relating to radiation measurements and performance evaluations).

§ 221.203. Facility design requirements.

(a) Oral communication. Provision shall be made for oral communication
between the patient and the operator at the control panel.
(b) Viewing systems.

(1) A means shall be provided to permit continuous observation of the
patient during irradiation and shall be located so that the operator can observe
the patient from the control panel.

(2) If the primary viewing system is by electronic means, an alternate
viewing system, which may be electronic, shall be available for use in the event
of failure of the primary viewing system.

Authority

The provisions of this § 221.203 issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. S. § 510-20).

Source

The provisions of this § 221.203 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.201 (relating to definitions); and 25 Pa. Code § 221.202
(relating to equipment requirements).

§ 221.204. Radiation measurements and performance evaluations.

(a) Radiation measurements.

(1) The CTDI or MSDAD along the two axes specified in paragraph (2)(ii)
shall be measured. The CT dosimetry phantom shall be oriented so that the
measurement point 1.0 centimeter from the outer surface and within the phan-
tom is in the same angular position within the gantry at the point of maximum
surface exposure identified. The CT conditions of operation shall be reproduc-
ible and correspond to typical values used by the registrant. If the point of
maximum surface exposure constantly changes due to system design, then
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measurements shall be taken at four different locations—top left, top right,
bottom left, bottom right—1 centimeter from the outer surface of the phantom.

(2) CT dosimetry phantoms shall be used in determining the radiation out-
put of a CT X-ray system. The phantoms shall meet the definition for a CT
dosimetry phantom under 21 CFR 1020.33(b)(6) (relating to computed tomog-
raphy (CT) equipment).

(i)  The phantoms shall be specifically designed for CT dosimetry and
deemed appropriate by the facility’s qualified expert and the Department.

(i)  CT dosimetry phantoms shall provide a means for the placement of
dosimeters along the axis of rotation and along a line parallel to the axis of
rotation 1.0 centimeter from the outer surface and within the phantom. The
means for the placement of dosimeters or alignment devices at other loca-
tions may be provided.

(iii)) Any effects on the doses measured due to the removal of phantom
material to accommodate dosimeters shall be accounted for through appro-
priate corrections to the reported data or included in the statement of maxi-
mum deviation for the values obtained using the phantom.

(iv) Dose measurements shall be performed with the CT dosimetry
phantom placed on the patient couch or support device without additional
attenuation materials present.

(3) In addition to the items in subsection (b), the following items shall be
evaluated annually or after any component repair or change which in the opin-
ion of the qualified expert may effect the performance of the CT unit:

(i)  HVL (half value layer) determination at the most commonly used
kVp or 120 kVp.

(i) CTDI or MSAD as specified in § 221.201 (relating to definitions)
for commonly used techniques.

(iii) Tomographic plane indication (light/laser alignment).

(iv) Slice thickness as specified in § 221.202(g)(7) (relating to equip-
ment requirements).

(v)  Distance readout calibration.

(4) The measurement of the radiation output of a CT X-ray system shall be
performed with a dosimetry system that has calibration traceable to National
Institute of Standards and Technology. The calibration of the system shall be in
accordance with an established calibration protocol. The calibration protocol
published by the AAPM is accepted as an established protocol. Other protocols
which are equivalent will be accepted, but the user shall submit that protocol
to the Department for concurrence that the protocol is equivalent.

(5) An mR/mAs value shall be determined at least annually for the head
and body.

(6) Procedures and results shall be maintained for 5 years and be available
for review by the Department.

(b) Performance evaluations.
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(1) Written performance evaluation procedures shall be developed by a
qualified expert. These procedures shall be available for review by the Depart-
ment.

(2) The performance evaluation procedures shall include at least the fol-
lowing using the facility’s performance phantom:

(i) Noise.

(i) Contrast scale.

(iii) Spatial resolution (low and high contrast).
(iv) Mean CT number for water.

(v)  Acceptable tolerances.

(3) The performance evaluation shall be performed at intervals not to
exceed 3 months by the qualified expert or an individual designated by the
qualified expert.

(4) The qualified expert need not be present during the performance evalu-
ation, but shall be informed within 48 hours of any problems or unacceptable
deviations.

(5) Performance evaluations shall include acquisition of images obtained
with the performance phantom uvsing the same processing mode and CT condi-
tions of operation as are used to perform the measurements required by sub-
section (a).

(6) Records of the performance evaluations shall be maintained for inspec-
tion by the Department for at least 4 years.

Authority

The provisions of this § 221.204 issued under sections 301 and 302 of the Radiation Protection
Act (35 P.S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source

The provisions of this § 221.204 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894,

Cross References

This section cited in 25 Pa. Code § 221.201 (relating to definitions); and 25 Pa. Code § 221.202
(relating to equipment requirements).

§ 221.205. Operating procedures.

(a) Information shall be available at the control panel regarding the operation
and performance evaluations of the system. The information shall include the
following:

(1) The dates of the latest radiation measurements and performance evalu-
ation and the location within the facility where the results of those tests may
be obtained.
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(2) Instructions on the use of the CT phantoms including a schedule of
performance evaluations appropriate for the system, allowable variations for
the indicated parameters and the results of at least the most recent performance
evaluation conducted on the system.

(3) The distance in millimeters between the tomographic plane and the ref-
erence plane if the reference plane is utilized.

(4) A current technique chart available at the control panel which specifies
for each routine examination the CT conditions of operation and the number of
scans per examination.

(b) If the radiation measurements and performance evaluation of the CT
X-ray system indicates that a system operating parameter has exceeded a toler-
ance established by the qualified expert, the use of the CT X-ray system on
patients shall be limited to those uses permitted by established written instruc-
tions of the qualified expert.

Authority

The provisions of this § 221.205 issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).

Source

The provisions of this § 221.205 adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.
4894.

Cross References

This section cited in 25 Pa. Code § 221.201 (relating to definitions); and 25 Pa. Code § 221.202
(relating to equipment requirements).
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APPENDIX A
DETERMINATION OF COMPETENCE

The following are areas in which an individual shall have expertise for the
competent operation of diagnostic X-ray equipment;
(1) Familiarization with equipment.
6] Identification of controls.
(i)  Function of each control.
(iti) How to use a technique chart.
(2) Radiation protection.
(i)  Collimation.
(ii)  Filtration.
(iii) Gonad shielding and other patient protection devices if used.
(iv) Restriction of X-ray tube radiation to image receptor.
(v)  Personnel protection.
(vi)  Grids.
(vii) Proper use of personnel dosimetry, if required.
(viii) Understanding units of radiation.
(3) Film processing.
(i)  Film speed as related to patient exposure.
(i1)  Film processing parameters.
(iii) Quality assurance program.
(iv) Identification of film artifacts and corrective actions, if necessary.
(v)  lIdentification of adequate film exposure on the resultant radiograph,
and corrective actions, if necessary.
(4) Procedures.
(i)  Knowledge of anatomy and physiology.
(i) Knowledge of positioning and radiographic demonstration of the
requested anatomy with corrective actions, if necessary.
(5) Emergency procedures. Termination of exposure in event of automatic
timing device failure.
(6) Continuing education. Continuing education annually to include radia-
tion protection.

Authority
The provisions of this Appendix A issued under sections 301 and 302 of the Radiation Protection
Act (35 P. S. §§ 7110.301 and 7110.302); and section 1920-A of The Administrative Code of 1929
(71 P. 8. § 510-20).
Source
The provisions of this Appendix A adopted October 2, 1998, effective October 3, 1998, 28 Pa.B.

4894,
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