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r ATOMIC ENERGY COMMISSION

™ APPLICATION FOR BYPRODUCT MATERIAL LICENSE el L v 20-0027 3

(5-58)

]

INSTRUCTIONS. ~Compiete ltems 1 through 16 if this is an initial applicetion, If applicetion is for renewal of o license, com-
plete only Items | through 7 ond indicate new information or changes in the progrom os requested in items 8 through 15, Use
supplementol sheets where necessory. Item |6 must be completed on cll applicetions. Mail three copies to: U. 5. Atomic Energy
Commission, Woshington 25, L. C. Attention: Isotopes Bronch, Division of Licomm‘ ond Regulation, Upon approvel of this
application, the applicent will receive an AEC Byproduct Moteriol License. An AEC Byproduct Moterial License is issved in
occordance with she genercl requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licen » sub-
ject to Title 10, Code of Federcl Regulations, Part 20. ﬁ./,

=S5/ T

1 (o) NAME AND STREET ADDRESS OF APPLICANT Institution. firm, hospitol. | (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person, ek | ; different from | (0] )

Zdchard Gorlin, 4.D. |

721 Huntington Avenue

|
Boston 15, .lassachusetts ,

2 DEPARTMENT TO USE BYPRODUCT MATERIAL T) PREVIOUS LICENSE NUMBERIS) (F thu « on application for renewsl of o

Cardiovasculsr Division | N 100 S 0 )

Department of lledicine Renewal 20-551-7 (E62)

4 INDIVIDUAL USER(S) Name ond title of individuolis) who g use or directly 5 RADIATION PROTECTION OFFICER Nome of person designoted os rodotion pro
wpervise vse of byproduct materol  Give Maming and expenence in tems 8 ono wchon officer f other than individual user  AMach resume of his raming and ax
9) perrence a3 n ems B ond 9 )

Richard Gorlin, i.D.

Asst. Professor of Medicine Robert G. Moffat, !1.D.

Harvard Medical School
Sr. Associate in Medicine

Peter Bent DBrigham Hospital
6 (o) BYPRODUCT MATERIAL ~ (Elements (5] CHEMICAL AND/ OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.

ang most number of sach | ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME (1 sealed source(s), olso state nome of monulocture: mode!
numbe - e of ono octivity per source |
Xrypton 85 Krypton 85 gas, 1 curie (13 ml.) in 150 ml. metal

cylinder (sealed source)

Supplied by Union Carbide Nuclear Company
Oak Ridge National Laboratory
PO Box X, OCak Ridge, Tennescee

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WiILL BE USED (I byproduct mowria! o for human use.  supplement A (Form AEC-3!30) must be com.
pleted i imy of ®is tem  If byproduct mowrial s m the form of © seoled sourte, include the make ond mode! number of the storage container ond o devies
which the source will be stored and or used.)
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%28 941129
TRON9G~1 11 PDR [Continued on reverse side )



Form AEC-213 (5-58) ' Poge 1 ...'_‘ 1

b g mAlNlNG AND EXPERIEN.. OF EACH lNDMDUAt NAMED IN ITEM &  (Use 5., | sheets if y)
B TYPE OF TRAINING T ounat , T sonns: o
WHERE TRAINED 1.‘..3.':00' 2::1‘,..’3’, " Cicle ,c,u-,,
" P o ek of esevepeter Bent Brigham nospital Sk yrs (ve o (o) Mo
b Rosiwactvity measurement standordize-M@SS. Gen. Hosp Isotope May 3 to o -~
tion ond monitoring techmaves ond n-COommittee Lectures on Radio- June 9, (Yos . No Yor) WNe
i— isotopes & Radiological Health 1960
¢ Methematics ond calculations bavic 10 the V:' e /A‘ e
use ond mecsurement of rodioactivity . 4
/'..
¢ Bologicol eflects of rediation Ves No \!2 No
i !l’fl{NCE YWH lADMﬂON Ac'un‘ use of regioisotopes of nqw-olcnl experience ) .
[ 150TOPE ~ maximum AMOUNT | WHERE EXPERIENCE WAS GAINED | DuRmTONOREXMERENCE | Tvm of ust
I-;Sl 30u maximum US Naval Hosp., Portsmouth 6 mos Tdiagnostic studies
dose & up to Virginia of cardiac function
100 u per Peter Bent Brigham Hospital 5% yrs 1ncluding blood
patient volumes
|10 raDATION DETECTION N INSTRUMENTS _ (Use suppiemental sheets i sory _ -
TYPE OF INSTRUMENTS MNUMBE R 7- RADIATION I SENSITIVITY RANGE 1 WINDOW THICENESS w ustE
include moxe onct mode! number of eoch AVAILABLE DETECTED ‘e bl mg em ) MOntoning. surveying, measuring)
[portable survey meter 7861-1 3:‘ T L02=28 3’ "B60  monitor, survey, |
1 measure.
scintillation probe A 30
detector #810-1 L
decade scaler #2105-1 Y measure
film badges 20 ‘ measure
11 METHOD FREQUENCY AND STANDARDS USED N CALIBRATING INSTRUMENTS LISTED ABOVE
I-13]1 standard obtained from Nuclear Chicago
12 Flm BADGES. DOSIMETERS, AND BIO-ASSAY PROCEDURES USED  (For film badges, specily method of conbrohing ond processing, or nome of swmeier | |

film badges deweloped weekly through N.E. Deaconess Hospital and Peter Bent
Brigham Hospital, Radiation Committee (used by all personnel in area)

INFORMATION TO BE SUBMITTED ON ADDIﬂONAl SHEETS

IJ FACILITIES AND £ IOM'th bnmu laboratory tocilities on uwn. Quip Y ‘T ol ; _0u;c hoods 7« Explanatory sketch
A WO Ty S ' ™ See form AEC 313a, #4C
14 RADIATION ;lb'!ﬂloi ;;O—C;_!;M Donnr;_"-; ;;m won protection .r..m ncluding control I appt u:o:_—“ 6 sources. submil leok

i

. name. troining. ond experence of person to pertorm imak tests, ond arrangements for performing iniie! rodiation survey sery

”’!\?"3‘5{:‘3 ea'" ‘mﬁreau of Standards Handbook #42

15 wWaSTE D%’OSA. ¥a eommrt-a- wOste SISPOI| MervIce 13 mmm peci by name of umuﬂv Otherwise, submit “..d.; descriphion of methods which will
be vsed tor duporing of radicoctive wostes ond estimotes of the type ond omaunt of ochivity involvad

CERTIFICATE (This item must be completed by applicant)

lo TTHE APPLICANT A"‘D ANY omcnu u!cuvmo ™IS CERTIFICATE ON BEMALY OF THE APPLICANT NAMED IN ITEM 1 ElIVO!v THAT THIS APPLICATION IS
PREPARED Inv CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PART 30 AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY

U”tmmm‘f%“ﬁ w,mw‘ TO THE BEST OF OUR KNOWLEDGE Aﬂq BELIEF i

" 4 F Y ”
betore me this @3 cay cf M.xo.ﬂ- z /.
inth. < ty cf E"'O", il J e i 3 ‘. A”‘.m'km tem | ) e s

Dote Mc-?_hssm- 2 . i - ﬁ»uﬂ-n/’mu; Lhasnrnon
NOTARV U-u.c ﬁ/j”a'{ M%LM

MY COM iz SION EXPIRES Tte of carviying oficie e P
AUGUST 2, 1963 :

\.

WARNING.— 18 U § C . Section 1001, Act of June 25, 1948, 62 Stor 749, nnl o enmingl oftense 10 moke o willfully folse stotement or
represeniotion o any department or agency of the United Stotes us 10 any moMes within s «urisdichon

5. GUVERNMENT PRINTING OF 'K o 1980 60 « haps



 a——
UMITED States ATOmic Enwercy Commission

e’ - | APPLICATION FOR BYPRODUCT MATERIAL LICENSE e B o, 30080,

Pace | SUPPLEMENT A —HUMAN USE

If byproauc! motenal s tor humon use (internal administration of bypreduct moterial, or the radiation therefrom to human beings|,
compiete this supplement and cflach to the spplication for byproduct material license

| 8] USING PHYSICIAN § NAME ) b NAME AND ADDRESS OF APPLICANT (If gifwront fom | 0] S trer
Salnara uOI’.L;n, ‘.OJ- ’; ’ oo .s’, e ,'~
721 Huntington Avenue
Soston 15, .lass.

CE———— " . S P ————
7 THE USING PHYSICIAN INDICATED ABOVE 15 LICENSED TO DISPEMSE DRUGS IN THE PRACTICE OF MEDICINE BY A STATE OK TERRITORY i
OF THE UNITED STATES THE DISTRICT OF COLUMBIA OR THE COMMONWEALTH OF PUERTO RICO | YES ~NO

CIRCLE ANSWER |

e N —

3 A STATEMENT OF USING PHYSICIAN § CLINICAL RADIOISOTOPE IIO-IO.INCE (PAGE 3 OF THIS SUPPLEMENT) IS SUBMITTED IN SUPPORT {
OF THIS APPLICATION  IF ANSWER 1S NO USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER TO OTHER APPLICATION OR @
5

PELATED DOCUMENTS ON WHICH THIS INFORMATION APPEARS NO

CRCLE ANSWER |

PROPOSED DIAGNOSIS OR TREATMENT

4 o DESCRBE PURPOSE FOR WhICH BYPRODUCT MATERIAL WILL BE USED INCLUDING SPECIFIC CONDITIONS OR DISEASES 10 B DIAGNOSED OF TREATED
Use poge 2 i necemen:  Diagnostic: determination and other regional blood flow's,
residual volumes, cardiac outputs g ) _
onditions: neart failure, valvular heart disease, coronary
o CHEMICAL FORM ADMINISTENIDE ET'Y dls?ase )
-+ jas dissolved in saline solution
2. single-breath inhalation of the gas dissolved in predetermined
mixture of air
ie) nuqu PROCEDURES WHICH wuu BE OBSERVED TO MINIMIZE MAZARD FROM HANDLING STORAGE, AND DISPOSAL OF THE I"l?uﬁﬁllw
Gas will be stored in lead shielded enclosure within exhaust hood®. All transfe;
of gas will be performed within hood, gloves will be worn and discarded,syringe7
|

capped and transported in lead-lined metal pan. After use, syringes will be

returned to ncod for escape of gas and reactivity via exhaust.
i) DESCRPTION AND SKETCHES OF SPECIAL DEVITES 10O BE USED FOR ADMINISTERING BY MATERIAL TO MUMAN BEINGS ARF

1) ATTACHED (LITERATURE REPERENCES WILL SUFFICE' CMCLE answEr | TES

-

|
o —*

21 ON FILE WiTH THE ISOTOPES EXTENSION
REFER TO APPLICATION NO

YES NO

-

s = ER - CIRCLE ANSWER
5 PROPOSED DOSAGE SCHEDULE
o in millicunies for internolly odministered byproduct materiol other hon ducrete Fred sources and in roentgens or rods. o oppropniote for inmrnol or external irrad:
ahan from ducrete fixed sources | goid seeds. coboll needies, eic | sate seporomly for sach condiion or dissase (une poge 2  necessory)

50u per injection will be administered 1-6 times to a total of 300u per study.
Because of its extremely short biclogical half life (2-4 min), the total

body exposure can be estimated at a maximum of 0.7 millirem and with probable
tracheal exposure equal to 100 millirem maximum

should include outiine of condn fo be evoluated including dote from | studies ond or of lneroture c.cu‘nsmi e |

retwrance f any, number ond type of patients (i & 0ge group, morbund ek ||

(b) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL MUMAN USES IS ATTACMED  (AMachment l | @

6 IF BYPRODUCT MATERAL WILL NOT BE OBTAINED IN PRECALIBRATED FORM FOR ORAL ADMINISTRATION OR 1N PRECALISRATID AND STERIIZED FORM FOR |
PARENTERAL ADMINISTRATION. DESCRIBE IDENTIFICATION PROCESSING AN D STANDARDIZATION PROCEDURES

R ’ : . NSRS oS ilel b 2% LL . =
7 THE PROPOSED USE OF BYPRODUCT MATERIAL MAS BEEN. OR WLl BE APPROVED BY THE MEDICAL ISOTOPE COM !
MITTEE CRCLE Answen YIS | NO

HOSPITAL FACILITIES FOR INDIVIDUAL PRACTICE USE ONLY

LI

B o) THE APPLICANT MAS COMPLETED ARRANGEMENTS FOR A HOSPITAL |00 ADMIT RADIOACTIVE PATIENTS WHEN
EVER ADVISABLE CHCLE ANSWER -
b A COPY OF INSTRUCTIONS TO BF FURNISHED TO THE MOSPMTAL AS 10 FADIOLOGITAL SAFETY PRECAUTIONS
TO BE TAKEN AND AVAILABLE RADIATION INSTRUMENTATION 1§ ATTACHED CmCiE answen | YES NO
I e —




—_—
Uitk S1ates ATomic Enency Commission

APPLICATION FOR BYPRODUCT MATERIAL LICENSE :'.'.'.«":':.'.'.1‘ Ne. 38-R080.)
Pacs 2 SUPPLEMENT A-— HUMAN USE

Form AEC-210 ¢
(3-5%6

This page moy be used for providing aaditionol information.  Pleose cross reference 1o specific tems.

4 (e). After injection into the patient of the gas-saline mixture, expired
air will be collected in a large Douglas Bag for 5 minutes. The
bag will then be emptied into the exhaust system. The area of
handling and of administration will be monitered by po?table survey
meter and background = change of study room will be gddmtional;y
followed on a gamma scintillation counter used in investigations

* % an all metal system for storing and handling Kr-85 has been patterned
after the system designed by Dr. Charles Robinson and currently in use at the
New England fedical Center, Boston, Mass. Qur system will consist of 2
vertical storage cylinders each of 8 cc. volume connected by packless, metal
bellows valves into a common tube with a D to 30 inches Hg. Bourbon-type
vacuum gauge. This tube will in turn connect by another metal valve to a
measuring section of about 3 cc. volume which will include a small finger
trap. The measuring section will be connected by metal valves to a vacuum
pump and to a delivery, or filling, section. The system will be set up in
a shielded hood which is vented above the roof (by a duct with no other
connection).

To £ill the system, the Kr-85 shipping cortainer will be attached to
the filling section, the storage containers and connections will be evacuated,
then the valve to the vacumm pump will be closed and the valve of the
shipping container opened. Liquid nitrogen will be placed around one of the
storage containers until the increase of negative pressure registered on the
gauge indicates half of the krypton has been removed from the gas phase.

Then the valve to the first storage container will be closed and liquid
nitrogen will be placed around the other storage container until a ncgative
pressure of 30 inches of mercury is attained, and then all the valves will be
closed. Approximately half of the gas will be trapped into each of the 2
storage containers. Since 1 curie of Kr-85 will not be more than 15 cc. S4T.P.
the pressure in each storage container will never be more than atmospheric.
During storags these containers will be shielded with lead.

To remuve gas from the system the valves will be opened between one of
the storage: containers and the measuring section. Gas will be transferred to
the measuring section by cooling its finger until there is a drop in pressure
of about ’; atmosprere. The valves between the storage container and the
measuring sectioa will be closed and the finger brought to room temperature
to give about 3 cc of gas at near atmospheric pressure. Part of this will
then be withdravn through the valve to the deliver y section. When the with-
drawal is complete the valve to the delivery section will be closed, the
valves between the storage compartment and the measuring s=2ction will be
cpened, liquid nitrogen will be placed around the storage cylinder anc the
krypton will be drawn back into its original container.

1.8, GOVERNMENT PRIN(ING OFFICE . doad O - %8872




