ATOMIC ENERGY COMMISSION

[10 CFR Parts 31, 32 and 35].
Group Licensing for Certain Medical Uses

The Atomic Energy Commission has under consideration amendments to its
regulations in 10 CFR Parts 31, 32 and 35 to expand its licensing of groups
of medical uses of byproduct material which have similar requirements for
licensee qualifications, to specify licensing requirements for the distri-
bution of byproduct material to such licensees and to add new byprodﬁct

material to the general license for certain in vitro clinical and laboratory

testing.

In 1967 the Commission added sections 35.14 and 35.100 to its regulation:
iﬁ 10 CFR Part 35 to simplify>its procedures for licensing certain diagnostic
of radioisotopes. Under these sections a number of the more common diagnostic
uses were divided into two groups on the basis of similar requirements for
user training and experience, facilities and equipment,band radiation safety
procedures. Group I included diagnostic uses characterized as uptake, dilutic
and excretion studies. Group II consisted of scanning (now called imaging)
and tumor localization studies. Under the procedures set out in section 35.1¢
an application for a specific license for a diagnostic use of byproduct
material specified in Group I or Group II is considered by the Commission

as an applicatioh for all of the uses within the group.



The anendmeats proposed herein would add some diagnostic uses to
Groups I and II of section 35.100 Schedule A and would establish three

new groups of medical uses of radioisotopes as follows:

Group III. Use of generators and reagent kits for the preparation
and use of radiopharmaceuticals containing byproduct material for

certain diagnostic uses,

Grouo IV. Use of prepared radiopharmaceuticals for certain thera-

peutic uses, and

Group V. Use of sources and devices containing byproduct material
for certain medical uses.

~

Under this proposed expansion of group licensing, physicians and nmedica
institutions would be 1icense& to use the byproduct materials for the medica
uses designated in one or more of the groups for which the applicant has
appropriate facilities, equipment, operating procedures and trained personnel
(both physicians and paramedical) to perform the medical procedures and

handle the radioisotopes designated in the.group or groups.

Tha groups of licensed uses would be amended from time to time to add
new radiopharmaceuticals, sources, devices, and uses as they are developed.
would authorize automatically the new uses and materials for persons license
to perform the uses specified in the group or groups without the need for

filing an application and receiving a license amendzent. In addition to the



publicaticn of such amendments in the FEDERAL REGISTER, notices of additions

to the groups would be mailed to all medical licensees of the Commission. |

Persons using radiopharmacéuticals, generators and reagent kits contain-
ing byproduct materials, or sources and devices, under the licensed groups
would te required to obtain such products from manufacturers licensed by
the Commission pursuant to section 32.72, 32.73 or 32.74, respectively, cr
by an Agreemént State pursuant to equivalent Aéreement.State regulations.
Although the Comnission does not regulate the manufacture and -distribution
of reagent kits which do not contain radioactive material, it does regulate
the use bf such reagent kits for tﬂe preparation of radiopharmaceuticals by
licensees of the Commission as part of its licensing and regulation of fha
nsers of the byoroduct material. Users of SH(‘.T’-] reagent kits to'ﬁ)repare
radiopharmacéuticals pursuant to a Group III license would be required to
use reagent kits which are appfoved by the Commission or by an Agreement Sta
Manufacturers of such reagent kits who desire to have their reagent kits
épproved by the Commission for use by Group ITI licensees would be permitte:
to submit the perfinent information specified in section 32.73 for Commissic

consideration.

In the exercise of the Commission's regulatory program, licensing of the
use of radiopharmaceuticals has included considerations of patient safety a
drug effectiveness. This procedure has been followed since the Food and Dr
Adminisgration (FDA) regulations, 21 CFR 130.3, New Drugs for Investigation

Use in Human Beings, which were issued in 1963 contained an exemption from



thése regulations for ruaiopharmaceuticals which are regulated by the AEC
and Agrecment States. The Chairman of the Commission, in a letter to the
Department of Health Education and Welfare comménting on their proposal to
grant that exemption, expressed the view that eventually an appropriate
balance with respect to the regulatibn of drugs contﬁining byproduct materia
would involve FDA regulations controlling the pharmaceutical quality of
drugs and the safety and efficacy of drugs with respect to the patient, whil
AEC regulatory controls would govern radiation safety of employees and the

public during manufacture and use of the drugs.

The Commission and the FDA are coordinating their respective regulatory
programs to provide for a transition from the Commission to the FDA of the
regulation of pharmaceutical quality, safety and efficacy of radioéharmaceut
in such manner as to minimize duplication’of regulatory activities, to
accomplish the objectives of protecting public health and safety without und
inhibiting the use of radioactive materials in medicine and to assure no

disruption in the supply of these drugs which are of vital importance in man

medical applications during the transition period.

On November 3, 1971, the FDA published in the FEDERAL REGISTER (36 FR 2
a notice of termination, effective December 2, 1971, of the exemption-from
FDA investigational new drug regulations for AEC and Agreement State regulat
radiopharmaceuticals for well established uses and provided for regulation
by the FDA of such radiopharmaceuticals (21 CFR 130.49 - Requirements regard
certain radioactive drugs.) It is expected that the FDA will similarly
terminate the exemption for radiopharmaceuticals for investigational uses at

an early date.



The groups of use. in 8§35.100 would include medic.. uses of radio-
pharmaceuticals for which safety and effectiveness have been established
and those which are undergoing investigation to establish such safety and
effectiveness. For the investigational radiopharmaceuticals and uses
included in the licensed groups, a licensee would be required to register
with the Commission prior to use of each different type of investigational t
to identify the radiopharmaceutical, its intended purpose, and the supplier,
and to certify that he would be using the radiopharmaceutical pursuant to
a "Notice of Claimed Investigational Exemption for a New Drug" (IND) that

has been accepted by the FDA.

The new 8832.72 and 32.73 which contain criteria for licensing the
distribution of radiopharmaceuticals, and generators and reagent kits for
preparation of radiopharmaceuticals, to group—use licensees would require
manufacturers to furnish evidence that the radiopharmaceuticals, generators
and reagent kits will be manufactured, packaged, and lébeled under an
effective New Drug Application from FDA, a Biologic Product License from FDA
or a "Notice of Claimed Investigational Exemption for a New Drug" that has

been accepted by FDA.

Section 31.11 of 10 CFR Part 31, which provides a general license to
physicians, clinical laboratories and hospitals for use of certain radioisotc
for in vitro clinical or laboratory testing, would be amended to add hydroger

(tritium) and iron 59 to the general license. Section 32.71 of 10 CFR Part :



would be amended to add these isotopes to the provisions for licensing thei:

manufacture and distribution for in vitro use under the general license.

Pursuant to the Atomic Energy Act of 1954, as amended, and section 553
of title 5 of the United States Code, notice is hereby given that adoption
of the following amendments to 10 CFR Parts 31, 32 and 35 is contemplated.
All interested persons who desire to submit written comments or suggestions
for consideration in connection with the proposed amendments should send
them to the Secretary of the Commission, U. S. Atomic Energy Commission,
Washington, D. C. 20545, Attention: Chief, Public Proceedings Staff, by
March 7, 1974 . Copies of comments received on the proposed amendments
may be examined at the Commission's Public Document room at 1717 H Street,

NW, Washington, D. C.



1. Section 35.14 of 10 CFR Part 35 is amended to read as follows:

§35.14

Specific licenses for certain groups of medical uses of

byproduct material.

(a) Subject to the provisions of paragraphs (b), (c) and (d) of

this section, an application for a specific license pursuant

to §35.11, §35.12 or §35.13 for any medical use or uses of

byproduct material specified in one or more of Groups I to

V, inclusive, of §35.100 will be approved for all of the uses

within the group or groups which include the use or uses

specified in the application if:

(1)

(2)

3

(%)

The applicant satisfies the requirements of §35,11, §35.12,
or §35.13; |

The applicant, or the physician designated in the applica-
tion as the individual user, has adequate clinical experienc
in the types of uses included in the group or groups;

The applicant or the physicians, technologists, radiological
safety personnel and other paramedical personnel who will
use the byproduct material have adequate training and
experience in the handling of radioactive material
appropriate to the uses included in the group or groups;

The applicant's radiation detection and measuring instrumen-
tation is adequate for conducting the procedures involved

in the uses included in the group or groups;



(5) The applicant's radiation safety operating procedures are

adequate for handling and disposal of the radioactive
material involved in the uses included in the group or

groups.

(b) Any licensee who is authorized to use byproduct material

pursuant to one or more groups in §§35.14(a) and 35.100 is

subject to the following conditions:

(1) For Groups I, II, and IV, no licensee shall receive, possess

(2)

or use byproduct material except as a radiopharmaceutical
manufactured in the form to be administered to the patient,
labeled, packaged, and distributed in accordance with a
specific license issued by the Commission pursuant to §32.72
of this chapter or in accordance with a specific license
issued to the manufacturer by an Agreement State pursuant
to equivalent State regulations.

For Group III, no licensee shall receive, possess, or use
generators or reagent kits containing byproduct material
except generators or reagent kits which are manufactured,
labeled, packaged, and distributed in accordance with a
specific license issued by the Commission pursuant to

§32.73 of this chapter or in accordance with a specific

. license issued to the manufacturer by an Agreement State



pursuant to equivalent Staté regulations and no licensee
shall use reagent kits which do not contain byproduct
material to prepare radiopharmaceuticals containing
byproduct material except reagent kits which are
approved by the Commission or by an Agreement State for
use by persons licensed pursuant to this §35.14 and

Group III of Schedule A, §35.100, or equivalent Agreement
State regulations.

(3) For Group V, no licensee shall receive, possess, or use
byproduct material except as contained in a source or
device which has been manufactured, labeled, packaged,
and distributed in accordance with a specific license
issued by the Commission pursuant to §32.74 of this chapter
or in accordance with a specific license issued to the
manufacturer by an Agreement State pursuant to equivalent
State regulatioms.

(4) For the investigational uses in §§35.lOO(a)GrouE I(19), .
(b)Group II1(25), (c)Group III(B), and (d)Group IV(9),
the licensee shall, prior to the use of each different type
of investigational radiopharmaceutical, or generator or
reagent kit for the preparation and medical use of investi-
gational radiopharmaceuticals, and prior to use of such
investigational radiopharmaceutical, generator or reagent
kit obtained from each different supplier, file Form AEC-__

“"Registration Certificate - Medical Use of Investigational

- B



Radiopharmaceutical Under Group License,'" with the Materials
Branch, Directorate of Licensing, U. S. Atomic Energy
Commission, Washington, D.C. 20545, and receive from the
Commission a validated copy of the Form AEC- with
registration number assigned. The licensee shall furnish
on Form AEC- the following information and such other
information as may be required by that form:
(1) Name, address and license number of the licensee;
(ii) Name of the radiopharmaceutical, generator, or reagent
kit to be used;
(iii) The radionuclide, chenical form, and proposed use of
the radiopharmaceutical to be used or prepared and used;
(iv) Name of the manufacturer of the radiopharmaceutical,
generator or reagent kit to be used;
(v) Certification that he has in his possession, and will
follow, a copy of the plan of investigation outlined
in the "Notice of Claimed Investigational Exemption
for a New Drug" (IND) which has been accepted by the
Food and Drug Administration (FDA).
The Commission will not validate a Form AEC- until
it has confirmation from FDA that the regiétrant is an
identified investigator in the IND or has otherwise been

accepted by FDA as a participant in the investigation.
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(5) Any licensee using investigational pharmaceuticals who is
required to file Form AEC- , "Registration Certificate -
Medical Use of Investigational Radiopharmaceutical Under

Group License,"

pursuant to paragraph (b)(4) of this
section shall report in duplicate to the Materials Branch
any changes in the information furnished by him in the
"Registration Certificate - Medical Use of Investigational
Radiopharmaceutical Under Group License,' Form AEC- »
The report shall be submitted within 10 days after the
effective date of such change.

(6) For Group III, any licensee who uses generators or reagent
kits shall follow the instructions for eluting the generator
or processing radioactive material with the reagent kit
which are approved by the Atomic Energy Commission or an
Agreement State and are furnished by the manufacturer on
the label attached to or in the leaflet or brochure which
accompanies the generator or reagent kit.

(7) For Group IV, any licensee who possesses and uses radio-
pharmaceuticals for therapy shall assure that patients
containing more than 8 millicuries of iodine 131 for the

c.treatment of thyroid carcinoma or'patients containing

.more than 23 millicuries of gold 193 shall be hospitalized.

- §1



(8) For Group V, any licensee who possesses and uses sources

or devices containing byproduct material shall assure that:

(i) Each source or device containing more than 100 micro-

(ii)

(111)

curies of byproduct material with a half-life greater
than thirty days, except iridium 192 seeds encased in
nylon ribbon, shall be tested for contamination and/or
leakage at intervals not to exceed six months; and a
source or device shall be so tested prior to its first
use unless the supplier furnishes a certificate that
the source or device has been so tested within six
months prior to the transfer;

The test required by paragraph (b)(8) (i) of this sectior
shall be capable of detecting the presence of 0.005
microcurie of radioactive material on the test sample.
The test sample shall be taken from the source or from
the surfaces of the device in which the source is
permanently or semipermanently mounted or stored on
which one might expect cqntamination to accumulate.
Records of leak test results shall be kept in units of
microcuries and maintained for inspection by the
Commission;

If the test required by paragraph (b)(8) (i) of this

section reveals the presence of 0.005 microcurie or
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(iv)

)

more of removable contaﬁination, the licensee shall
immediately withdraw the source from use and shall
cause it to be decontaminated and repaired or to be
disposed of in accordance with Commission regulations.
A report shall be filed within 5 days of the test

with the appropriate Atomic Energy Commission Regulator
Operations Regional Office listed in Appendix D of Part
20 of this chapter, describing the equipment involved,
the test results, and the corrective action taken;

The radiation safety and handling instructions approved
by the Atomic Energy Commission furnished by the
manufacturer on the label attached to the source,
device or permanent container thereof, or in the leafle
or brochure which accompanies the source or device, are
followed and that such instructions are maintained in
a legible and conveniently available form;

A quarterly physical inventory'is conducted to account
for all sources and devices received and possessed.
Records of the inventories shall be maintained for in-
spection by the Commissicn and shall include the
quantities and kinds of byproduct material, location

of sources and devices, and the date of the inventory;

-
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. (e)

(@

(vi) Needles or standard medical applicator cells containing
cobalt 60 as wire shall not be opened by the licénsee
unless specifically authorized by a condition of a
license issued to him by the Atomic Energy Commission;
(vii) Patients containing cobalt 60, cesium 137 and/or
iridium 192 implants shall remain hospitalized until
the implants are removed.
Any licensee who is licensed pursuant to paragraph (a) of this
section for one or more of the medical use groups in §35.100
also is authorized to use byproduct material under the general
license in £31.11 of this chapter for the specified in vitro use
without filing Form AEC-483 as required by §31.11(b); Provided,
the licénsee is subject to the other provisions of §31.11.
Any licensee who is licensed pursuant to paragraph (a) of this
section for one or more of the medical use groups in §35.100
also is authorized to receive, possess, and use for calibration
and reference standards any byproduct material with an atomic
number not higher than 83 in amounts not to exceed 15 millicuri
total of materials with half lives not longer than seven days
and not to exceed 260 microcuries total of materials with half

lives longer than seven days.
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Section 35.100 of 10 CFR Part 35 is amended by changing the title
and subtitles, by adding certain new uses to the present para-

graphs 35.100(a)Group I and (b)Group II, and by adding new

paragraphs 35.100(c)Group III, (d)Group IV and (e)Group V. The

————

section, as amended, will read as follows:

§35.100 Schedule A - Groups of medical uses of byproduct materia

(a) Group I. Use of prepared radiopharmaceuticals for certain
diagnostic studies involving measurements of uptake, dilution
and excretion. This group does not include uses involving
imaging and tumor localizationms.

(1) Iodine 131 as sodium iodide (NaIl3l) for measurement of
thyroid uptake;

(2) Iodine 125 as sodium iodide (NaIl?%) for measurement of
thyroid uptake;

(3) Iodine 131 as iodinated human serum albumin (IHSA) for
determinations of blood and blood plasma volume;

(4) Iodine 125 as iodinated human serum albumin (IHSA) for
determinations of blood and blood plasma volume;

(5) Iodine 131 as labeled rose bengal for liver function
studies;

(6) Iodine 125 as labeled rose bengal for liver function

studies;

- 15 -



(7)

(@)

(9)

(10)

(11)

(12)

@13)

14)

(5)

Iodine 131 as labeled féts or fatty acids for fat
absorption studies;

Todine 125 as labeled fats or fatty acids for fat
absorption studies;

Iodine 131 as labeled iodopyracet, sodium iodohippurate
sodium diatrizoate, diatrizoate methylglucamine, sodium
diprotrizoate, sodium acetrizoate, or sodium iothalamat:
for kidney function studies;

Iodiné 125 as labeled iodopyracet, sodium iodohippurate
sodium diatrizoate, diatrizoate methylglucamine, sodium
diprotrizoate, sodium acetrizoate, or sodium iothalamat
for kidney function studies;

Cobalt 58 as labeled cyanocobalamin for intestinal
absorption studies;

Cobalt 60 as labeled cyanocobalamin for intestinal
absorption studies;

Chromium 51 as sodium chromate for determinations of
red blood cell volume and studies of red blood cell
survival time;

Chromium 51 as labeled human serum albumin for gastro-
intestinal protein loss studies;

Iron 59 as chloride, citrate, or sulfate for iron turno

studies;
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(16) Potassium 42 as chloride for potassium space determinatic

(17) Sodium 24 as chloride for sodium space determinations;

(18) Xemon 133 as gas, free or in solution, in pfepackaged
individual doses only, for blood flow and pulmonary
function studies;

(19) Any byproduct material in a radiopharmaceutical and
for a diagnostic use involving measurements of uptake,
dilution, or excretion for which a "Notice of Claimed
Investigational Exemption for a New Drug' (IND) has
been accepted by the Food and Drug Administration
(FDA); Provided, that the registration requirements
of paragraph 35.14(b)(4) are complied with.

(b) Group II. Use of prepared radiopharmaceuticals for diagnostic

studies involving imaging and tumor localizations.

(1) Iodine 131 as sodium iodide for thyroid imaging;

(2) Iodine 131 as iodinated human serum albumin (IHSA) for
brain tumor localizations and cardiac imaging;

(3) Iodine 131 as iodinated human serum albumin (IHSA) for
cisternography;

(4) Iodine 131 as macroaggregated iodinated human serum albunmin
for lung imaging;

(5) Iodine 131 as colloidal (microaggregated) iodinated human

serum albumin for liver imaging;

- 17 -



(6)
(7

(8)
)

(10)

(11)

(12)

(13)

(14)
@15)

(16)

(17)
(18)
(19)

(20)

(@)

Iodine 131 as labeled rose bengal for liver imaging;

Iodine 131 as iodopyracet, sodium iodohippurate, sodium
diatrizoate, diatrizoate methylglucamine, sodium diprotrizo
or sodium acetrizoate for kidney imaging;

Iodine 131 as sodium iodipamide for cardiac imaging;

Iodine 131 as iodinated human serum albumin (IHSA) for
placenta localization;

Chromium 51 as sodium chromate for spleen imaging;

Chromium 51 as labeled human serum albumin for placenta -
localization;

Gold 198 in collodial form for liver imaging;

Mercury 197 as labeled chlormerodrin for kidney and brain
imaging;

Mercury 203 as labeled chlormerodrin for brain imaging;
Selenium 75 as labeled seleno-methionine for pancreas imagis
Strontium 85 as nitrate or chloride for bone imaging in
patients with suspected or diagnosed cancer;

Technetium 99m as pertechnetate for brain imaging;
Technetium 99m as pertechnetate for thyroid imaging;
Technetium 99m as pertechnetate for salivary gland imaging;
Technetium 99m as pertechnatate for blood pool imaging othe
than placenta localization;g

Technetium 99m as pertechnetate for placenta localization;

- 18 -



(22) Technetium 99m as labeled sulfur colloid for liver and
spleen imaging;

(23) Technetium 99m as labeled macroaggregated human serum
albumin for lung imaging;

(24) Xenon 133 as gas, free or in solution, in prepackaged
individual doses only, for heart and lung imaging;

(25) Any byproduct material in a radiopharmaceutical and for
a diagnostic use involving imaging for which a "Notice of
Claimed Investigational Exemption for a New Drug'" (IND) -
has been accepted by the Food and Drug Administration (FDA)
Provided, that the registration requirements of paragraph
35.14(b) (4) are complied with.

(c) Group III. Use of generators and reagent kits for the prepara-
tion and use of radiopharmaceuticals containing byproduct
material for certain diagnostic uses.

(1) Molybdenum 99/technetium 99 generators for the elution of
technetium 99m as pertechnetate for:
(1) brain imaging;
(1i) thyroid imaging;
(iii) salivary gland imaging;
(iv) blood pool imaging other than placenta localization;

(v) placenta localization;

- 10 -



(vi) use with reagent kits for preparation and use of
radiopharmaceuticals containing technetium 99m as
provided in paragraphs (c)(2) and (3).

(2) Reagent kits for preparation of technetium 99m labeled:

(1) sulfur colloid for liver and spleen imaging;

(ii) iron-ascorbate-diethylenetriamine pentaacetic acid
complex for kidney imaging;

(iii) diethylenetriamine pentaacetic acid (Sn) for kidney
imaging and kidney function studies;

(iv) diethylenetriamine pentaacetic acid (Sn) for brain
imaging;

(v) human serum albumin microspheres for lung imaging;

(vi)>polyphosphates for bone imaging;

(vii) macroaggregated human serum albumin for lung imaging;
(viii) disodium etidronate for bone imaging.

(3) Any generator or reagent kit for preparation and diagnostic
use of a radiopharmaceutical containing byproduct material
for which generator or reagent kit a '"Notice of Claimed
Investigational Exemption for a New Drug" (IND) has been
accepted by the Food and Drug Administration (FDA); Providec
that the registration requirements of pafagraph 35.14(b) (&)

are complied with.

- 20 -
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(d) Group IV. Use of prepared radiopharmaceuticals for certain
therapeutic uses.

(1) Gold 198 as éolloid for intracavitary therapy of malignant
effusions;

(2) Gold 198 as colloid for interstitial therapy of cancer;

(3) Iodine 131 as iodide for therapy of hyperthyroidism.and
angina pectoris;

(4) Iodine 131 as iodide for therapy of thyroid carcinoma;

(5) Phosphorus 32 as soluble phosphate for therapy of polycy-
themia vera;

(6) Phosphorus 32 as soluble phosphate for therapy of leukemia
and bone metastases;

(7) Phosphorus 32 as colloidal chromic phosphate for intracavita
therapy of malignant effusions;

(8) Phosphorus 32 as colloidal chromic phospﬁate for inter-
stitial therapy of cancer;

(9) Any byproduct material in a radiopharmaceutical and for a
therapeutic use for which a "Notice of Claimed Investigation
Exemption for a New Drug" (IND) has been accepted by the Foo
and Drug Administration (FDA); Provided, that the registrati
requirements of paragraph 35.14(b) (4) are complied with.

(e) Group V. Use of sources and devices containing byproduct materi

for certain medical uses.

A



1)

(2)

3)

4)
(5)

(6)

@)

Americium 241 as a sealed source in a device for bone mine
analysis;
Cesium 137 encased in needles and applicator cells for top:

interstitial, and intracavitary therapy of cancer;

Cobalt 60 encased in needles and applicator cells for topic
interstitial, and intracavitary therapy of cancer;

Gold 198 as seeds for interstitial therapy of cancer;
Iodine 125 as a sealed source in a device for bone mineral
analysis;

Iridium 192 as seeds encased in nylon ribbon for interstiti

therapy of cancer;

Strontium 90 sealed in an applicator for therapy of super-

ficial eye conditioms.
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3. Section 31.11 of 10 CFR Part 31 is amended by adding new paragraph
31.11(a)(4) and (5), by amending the first sentence of paragraph
31.11(b), and by amending péragraphs 31.11(c) (1) and (d)(1) to reac
as follows:

§31.11 General license for use of byproduct material for certain

in vitro clinical or laboratory testing.

(a) A general license is hereby issugd to any physician, clinical
laboratory or hospital to receive, acquire, possess, transfer,
or use, for any of the following stated tests, in accordance
with the provisions of paragraphs (b), (c), (d), (e), and (f5
of this section, the following byproduct materials in pre-
packaged units:

* * * ’ *

(4) Hydrogen 3 (tritium), in units not exceeding 50 microcuries
each for use in in vitro clinical or laboratory tests not
involving internal or external administration of byproduct
material, or the radiation therefrom, to human beings or
animals.

(5) Iron 59, in units not exceeding 20 microcuries each for use
in in vitro clinical or laboratory tests not involving inter
or external administration of byproduct material, or the

.+ radiation therefrom, to human beings or animals.
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(b) No person shall receive, acquire, possess, use, or transfer

(c)

(d)

byproduct material pursuant to the general license established
by paragraph (a) of this section until he has filed Form AEC-
483, "Registration Certificate-In Vitro Testing with Byproduct
Material Under General License', with the Materials Branch,
Directorate of Licensing, U. S. Atomic Energy Commission,

Washington, D. C. 20545, and received from the Commission a

validated copy of Form AEC-433 with registration number assigned

or until he has been authorized pursuant to §35.14(c) of this
chapter to use byproduct material under the general license in
this §31.11. * * %

A person who receives, acquires, possesses, or uses byproduct
material pursuant to the general license established by para-
graph (a) of this section shall comply with the following:
(1) The general licensee shall not possess at any one time,
pursuant to the general license in paragraph (a) of this
section, at any one location of storage or use a total amount
of iodine 125, iodine 131, and/or iron 59 in excess of 200
microcuries.

* ' * * *

The general licensee shall not receive, acquire, possess, or

use byproduct material pursuant to paragraph (a) of this section:



(1) Except as prepackaged units which are labeled in accordan:
with the provisions of a specific ;icense issued under the
provisions of §32.71 of this chapter or in accordance witt
the provisions of a specific license issued by an Agreemer
State, which authorizes manufacture and distribution of
iodine-125, iodine-131, carbon—l4f hydrogen-3 (tritium),
or iron-59 for distribution to persons generally licensed

by the Agreement State.

* * * * *

*See Notice of Rule Making, 38 F.R. 34110, December 11, 1¢
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4, Section 32.71 of 10 CFR Part 32 is amended by adding new paragraph:
32.71(b) (4) and (5) and by amending paragraph 32.71(c) (1) to read
as follows: v

§32,71 Manufacture and distribution of byproduct materials for

certain in vitro clinical or laboratory testing under

general license.

An application for a specific license to manufacture or distribute
'byproduct material for use under the general license of §31.11 of
this chapter will be approved if:
* % * * *
(b) The byproduct material is to be prepared for distribution in
prepackaged units of:
* * * Co% *
(4) Hydrogen 3 (tritium) in units not exceeding 50 microcuries
each;
(5) Iron 59 in units not exceeding 20 microcuries each.
* * * * *
(c) Each prepackaged unit bears a durable, clearly visible label:
(1) Identifying the radioactive éontents as to chemical form
and radionuclide, and indicating that the amount of
radioactivity does not exceed 10 microcuries of iodine 131,
%

iodine 125, or carbon 14; 50 microcuries of hydrogen 3

(tritiym); or 20 microcuries of iron 59; and

% - * * * *

*See Notice of Rule Making, 38 F.R. 34110, December 11, 197



5.

R il aanic i iy A BT e

A new §32.72 is added to 10 CFR Part 32 to read:

§32.72 Manufacture and distribution of radiopharmaceuticals conta

byproduct material for medical use under group licenses.

An application for a specific license to manufacture and distribut

radiopharmaceuticals containing byproduct material for use by pers:

licensed pursuant to §35.14 of this chapter for the uses listed in

Group I, Group II, or Group IV of Schedule A, §35.100 of tﬁis

chapter will be approved if:

(a) The applicant satisfies the general requirements specified in
§30.33 of this chapter;

(b) The appiicant submits evidence that the radiopharmaceutical cor
taining byproduct material will be manufactured, labeled, and
packaged in accordance with
(1) An effective new drug application (NDA) or a Biologic Produ

License from the Food and Drug Administration (¥DA); or
(2) A "Notice of Claimed Investigational Exemption for a New
Drug (IND) that has been accepted by the FDA;

(c) The applicant submits information on the radionuclide, chemical
and physical form, packaging inciuding maximum activity per
package, and shielding provided by the packaging of the byprodu

material which is appropriafe for safe handling and storage of

the radiopharmaceuticals by group licensees; and
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(d) (1) The label affixed to.each package of the radiopharmaceutic.
contains information on the radionuclide, quantity, and da:
of assay and the label affixed to each package, or the
leaflet or brochure which accompanies each package, contair
a statement that the radiopharmaceutical is licensed by the
U. S. Atomic Energy Commission for distribution to persons
licensed pursuant to §35.14 and §35.100 Group I, Group II,
or Group IV of 10 CFR Part 35, as appropriate, or under
equivalent licenses of Agreement States;

(2) The labels, leaflets or brochures required By this paragrapl
are in addition to the labeling required by the Food and Drt
Administration (FDA) and they may be separate from or, with
the approval of FDA, may be combined with the labeling

required by FDA.
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6. A new 8§32.73 is added to 10 CFR Part 32 to read:

§32.73 Manufacture and distribution of generators or reagent kits

for preparation of radiopharmaceuticals containing byproduc

An application for a specific license to manufacture and distribute
generators or reagent kits containing byproduct material for
preparation of radiopharmaceuticals by persons licensed pursuant

- to 8§35.14 of this chapter for the uses listed in Group III of
Schedule A, §35.100 of this chapter will be approved if: (See Note
(a) The applicant satisfies the general requirements specified in

§30.33 of this chapter;

Note 1. Although the Commission does not regulate the manufacture and
distribution of reagent kits which do not contain byproduct material
it does regulate the use of such reagent kits for the preparation of
radiopharmaceuticals containing byproduct material as part of its
licensing and regulation of the users of the byproduct material. Any
manufacturer of reagent kits which do not contain byproduct material
who desires to have his reagent kits approved by the Commission for
use by persons licensed pursuant to §35.14 and Group III of Schedule
A, 835,100 of this chapter may submit the pertinent information speci-

fied in this §32.73.
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(b) The applicant submits evidence that the generator or reagent k:

(c)

(d)

(e)

is to be manufactured, labeled and packaged in accordance with

(1) An effective New Drug Application (NDA) or a Biologic Prod:
License from the Food and Drug Administration (FDA), or

(2) A "Notice of Claimed Investigational Exemption for a New
Drug (IND)" that has been accepted by the FDA;

The applicant submits information on the radionuclide, chemical

and physical form, packaging including maximum activity per

package, and shielding provided by the packaging of the byprodu
material contained in the generator or reagent kit; |

The label affixed to the generator or reagent kit contains

information on the radionuclide, quantity, and date of

assay; and

The label affixed to the generator or reagent kit, or the

leaflet or brochure which accompanies the generator or reagent

kit, contains:

(1) adequate information, from a radiation safety standpoint,
on the procedures to be followed and the equipment and shie
ing to be used in eluting the generator or processing radio
active material with the reagent kit, and

(2) a statement that this generator or reagent kit (as appropri
is approved for use by persons licensed by the U. S. Atomic
Energy Commission pursuant to §8§35.14 and 35.100 Group III
of 10 CFR Part 35 or under equivalent licenses of Agreement

States. )
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The labels, leaflets or brochures required by this paragraph are
in addition to the labeling required by FDA and they may be
separate from or, with the approval of FDA, may be combined with

the labeling required by FDA.
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7.

A new §32.74 is added to 10 CFR Part 32 to read:

§32.74 Manufacture and distribution. of sources or devices contain:

byproduct material for medical use.

An application for a specific license to manufacture and distribute

sources and devices containing byproduct material to persons licens

pursuant to §35.14 of this chapter for the uses listed in Group V c

Schedule A, §35.100 of this chapter will be approved if:

(a) The applicant satisfies the general requirements in §30.33 of
this chapter;

(b) The applicant submits sufficient‘information regarding each typ
of source or device pertinent to an evaluation of its radiation
safety, including:

(1) The byproduct material contained, its chemical and physical
form, and amount;

(2) Details of design and construction of the source or device;

(3) Procedures for, and results of, prototype tests to assure
that the source or device will maintain its integrity under
stresses likely to be encountered in normal use and accident

(4) For devices containing byproduct material, the radiation
profile of a prototype device;

(5) Details of quality control procedures to assure that product
sources and devices meet the standards of the design and

prototype tests;

- %5 -



(6) Procedures and standards for calibrating sources and
devices;

(7) Legend and methods for labeling sources and devices as to
their radioactive content; I

(8) Instructions for handling and storing the source or device
from the radiation safety standpoint; these instructions ar
to be included on a durable label attached to the source or
device or attached to a permanent storage container for the
source or device; Provided, instructions which are too leng
for such label may be summarized on the label andnprinted i
detail on a brochure which is referenced on the label;

(c) The label affixed to the source or device, or to the permanent
storage container for the source or device, contains informatior

on the radionuclide, quantity, and date of assay, and a

statement that the (name of source or device) is licensed by

the U. S. Atomic Energy Commission for distribution to persons
licensed pursuant to §535.14 and 35.100 Group V of 10 CFR Part
35 or under equivalent licenses of Agreement States; Provided,
such labeling for sources which do not require long term storage
(e.g. gold 198 seeds) may be on a leaflet or brochure which

accompanies the sources.
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(Sec. 81, 161, 182, 183, Pub. Law 83-703, 68 Stat. 935, 948, 953,

954, as amended (42 U.S.C. 2111, 2201, 2232, 2233))

Dated at Germantown,Md. thisl1l5th day

of January 1974.

For the Atomic Epergy Commission.

Gordon M.

Secretary of the Comrnjission
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Lawrence Soft Ray Corporation

251 Wes: EVELYN
MOUNTAIN VIEW, CALIFORNIA 94040
PHONE: [415] 967-2861

DAVID A. CUNNINGHAM
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lodine-125 Seeds - Since 1965, lodine-125 seeds have been used routinc.y as permanent interstitial
implants. The procedure has proved to be outstandingly safe and effective. Successful results have
been demonstrated in the treatment of a wide range of tumors, including those of the head and neck,
lung, bladder, and prostate. Most significantly, the use of lodine-125 has resulted in a major reduction
of the radiation exposure to operating room personnel.

Simplified Radiation Protection - The combined effect of the unique absorption characteristics of
30 keV X-rays, low half value layer (lead HVL - 0.025 mm) and low activity of each seed (0.4 to
0.8 mCi) facilitates the reduction of radiation exposure to operating room and nursing personnel when
lodine-125 is used to replace Radon-222, Goid-198, or Iridium-192. For example, a thin lead foil of
only 0.25 mm reduces radiation from lodine-125 by 99.9%. Equivalent radiation protection for
Radon-222 requires more than 130 mm of lead. Gold-198 or Iridium-192 requires 38 mm or more.

The 30 keV X-rays from lodine-125 are reduced to less than 10% by 7 cm of tissue. Consequent-
ly, most patients represent little radiation exposure risk to their associates, and may use multiple occu-
pancy rooms during their period of hospitalization.

Long Shelf Life - iodine-125 has a half life of 60 days. At the time of shipment each seed has a nom-
inal activity of 0.65 mCi. The seeds are considered effective down to 0.3 mCi. The useful shelf life is
therefore more than two months. Supplies of the seeds may be conveniently stored in the surgical
suite or radiation therapy department to simplify implant scheduling, and provide immediate clinical
availability when required for use by the surgeon or attending radiation therapist.

as R A P e
Time vs Dose
For "EFFECTIVE" Radiotherapy
D
Optimum Time-Dose Relationship - The ’3\5"‘3
60-day half life of lodine-125 produces 20 O -
a time-dose relationship which lies in
the most effective region between the ?o%dayulas
maximum tissue tolerance and the Q»,',?,ﬁ,cma
minimum tumor lethal dose.(o) The s
therapeutic ratio is high and the pre- ™
cision required for dosimetry is less 215 Etactive QKTW
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Implant Technique - lod:..<-125 is supplied as a titanium capsule, u: “‘seed”, small enough (4.5 mm x
0.75 mm) to be injected using a standard No. 17 needle. Several simple applicators are available and
make the procedure very fast. (A modification of the Scott Applicator(z) is supplied by Lawrence
Soft Ray Corporation).

Calculation of the quantity of activity to be employed for each tumor is simple, as lodine-125
conforms to the Dimension Averaging rules developed by Henschke.(4)

The tiny implanted source is well tolerated by the body. The permanent implant technique
requires only one surgical procedure and minimizes the risks of infection and tumor trauma associated
with removable implants such as Iridium-192. Hospitalization of patients may be shortened and many
cases treated on an outpatient basis.

Clinical Applications - Implants of lodine-125 offer significant benefits, primarily in the management
of head and neck, intrathoracic and intraabdominal cancers. Many tumors which are localized and
readily accessible may be successfully treated with the implant alone. Superficial tumors may be
treated using lodine-125 in a surface applicator.

lodine-125 is also frequently employed to augment surgery, chemo-therapy or external beam
therapy.

Surgical Procedures - A surgical operation, such as thoracotomy, often discloses an unresectable tumor
and the surgeon is forced to leave a significant portion of the tumor intact. lodine-125 seeds offer the
potential to convert these essentially useless operations into effective treatments. The patient benefits
both physically and emotionally where this positive alternative is available. The results of lodine-125

implants under these conditions are most encouraging.(g), (7)

External Beam Therapy - External beam radiation therapy can be greatly enhanced by the simultan-
eous application of lodine-125 implants. The combination protocol permits very high local tumor
doses (over 20,000 R) to be safely employed while retaining the benefits of external beams in con-
trolling cell colonies in nodal sites or in tissue adjacent to the bulk of the tumor. lodine-125 implants
may be utilized at the completion of a course of external beam treatments in order to control small
residual radio-resistant masses.

lodine-125 emits 30 keV X-rays having a half value layer (HVL) of only 2 cm in tissue. The dose
distribution around each seed is uniform and tightly localized. Interstitial implants compare very
favorably with the most complex external beam geometries in establishing high tumor doses with
minimum dose to surrounding healthy tissue. (See Frontpiece, Fig. 2 and Fig. 3).

In addition, the lodine-125 seeds contain a gold X-ray marker which servés as an excellent basis
for tumor localization in subsequent treatment planning.

Fig. 3 Pelvic cross-sections comparing 6 MV
vs. lodine-125 isodose curves.s)

External beam 6 MV
linac, optimum setup,
360° rotation, 6 x 6

cm. Rectum and
bladder receive over
65% maximum dose.

Interstitial implant

with lodine-125 seeds.

Rectum and bladder

_ receive less than

Fig. 2 Computer-calculated isodose curves for 30% maximum
prostate implanted with 19 lodine-125 seeds. s) dose.(g)
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lodine-125 Compared to Gold- ,, Radon-222, and Iridium-192 - Tabl shows the physical char-
acteristics of the four principle radioisotopes used for permanent implants. It can be seen that
Gold-198 and Radon-222 have short half lives compared to lodine-125 and Iridium-192. Consequent-
ly, they have little shelf life. Gold-198, Radon-222, and Iridium-192 all emit high-energy beta radia-
tion which may complicate therapy and dosimetry. Most significantly, Gold-198, Radon-222, and
Iridium-192 all emit high-energy gamma radiation while lodine-125 emits only X-rays of approximately
30 keV. This energy is more than adequate to penetrate and destroy the implanted tumor, but mini-
mizes the dose to surrounding healthy tissue. lodine-125 thus provides improved isodose characteris-
tics combined with an optimum time dose relationship (Fig. 1) and simple radiation protection.

TABLE 1.
o Half Life Emitted Energy Half Value Half Value
SRR (days) Alpha  Beta (Max.) Gamma Layer (lead) | Layer (tissue)
lodine-125 60 none none 27-35 keV 0.025 mm. 2 cm,
Iridium-192 74.4 none 670 keV 300-610 keV 4.5 mm. 6 cm.
Gold-198 2.7 none 960 keV 410 keV 4.5 mm. 6 cm.
Radon-222 88 Et 70-3260 keV | 50-2440 keV 13 mm. 10 cm.
I-125 oN toN 0.05mm
EXCHANGE
RESIN 2 -59’2"\‘1 ﬁfxsn ¥|ETLADN$UDM
L» 4.5 mm ———’-:
Fig. 4. lodine-125 seed.
SPECIFICATIONS:

Nominal Activity - 0.65 mCi on lon Exchange resin.

Seed Dimensions - 4.5 mm x 0.75 mm (0.05 mm welded type A-40 Titanium wall) with 0.6 mm gold
X-ray marker.

Emission Energy - 27.4 to 35.4 keV X-rays. No other significant alpha, beta, or gamma radiation.
(lodine-126 content less than 1.5%).

Half Life - 60 days.

Gamma Constant - 1.7 Rads - cm2/hr — mCi. (3,525 Rads/mCi 1-125 destroyed at 1 cm vs. 1,050

Rads/mCi Rn-222 destroyed).g)

Testing - Includes calibration, rigid microscopic and X-ray inspection as well as the AEC-required leak

test. All seeds are autoclaved prior to the final leak test. A leak test certificate is provided with every

shipment.

Delivery - Within 30 days on initial order and within ten days on subsequent orders, FOB Mountain

View, California. Initial order must contain verification of Radioactive Materials License.

Shipment - Via Airfreight, both domestic and international.

(Specifications subject to

; $ For further information write or call:
change without notice).

Lawrence Soft Ray Corporation
251 West Evelyn Avenue
Mountain View, California 94040
(415) 967-2861
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1\ Lawrence Soit Ray Corporation -

251 WEST EVELYN
MOUNTAIN VIEW, CALIFORNIA 94040
PHONE: (415) 967 -2861

IODINE-125

Institutions currently using quantities of seeds. ( Oct. '73 )
( S - standing orders )

Memorisl Eospitz2l for Cancer and Allied Diseases (s)
444 E, 68th St, New York, N.Y. 10021 :
Basil Hileris, M.D.

Nassau County Medicel Center = 8)
2201 Hemnstead Turnpike, East Meadow, N.Y. 11554
Mortimer Heller, Ph.D.

Ch~rlotte lMemorisl Hosvital (s)
1000 Blvthe Blvd., Charlotte, N. Carolina 28203
Walter Scott, !M.D.

Veterans Administration Hospital
Fifth Ave. & Roosevelt RA, Hines, Ill, 60141
John Levan, Ph.D.
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