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(5 * APPLhATION FOR BYPRODUCT MATERIAL LICENSE ' ' * ' ' - " * ' ' * ' " -

1

INSTRUCTIONS. Complete items 1 through 16 If this is on initial application. If opplication is for renewol of o license, com-
plete only items 1 through 7 ond indicate new information or changes in the progrom os requested in items 8 through 15. Use
supplemental sheets where necessary. ltem 16 must be completed on cil opplications. Moil three copies to: U. 5. Atomic Energy

D. C. Atterrtion: lootopes Bronch, Division of Licensing and Regulation. tJpon opproval of this
Commission, Washington 25, ll receive on AEC Bypeoduct Meterial License. An AEC Byproduct Mo'erial License is issued inapplication, the opplicent wi
occordance with the general requirements contained in Title 10, Code of Federal Reguistions, Port 30 and the Lican a sub-
ject to Title 10, Code of Federal Regulations, Port 20. gff;,a

|(* $Yb f
l. lo) NAmt AND STREET ADDatSS OF APPLICANT. (inshechon, Erm, hospeeof, (b) 5Tatti ADDRE55(ES) Af WHICH SYPRODUCT MATERIAL WILL 68 UltD. (if

pers , e.c ) deoe , f.m i tes )

Richard Gorlin, M.D.
721 Huntington Avenue
Boston 15, Massachusetts

.

- !

2. DEPARTMENT TO U51 BYPRODUCT MATERIAL 3. PRtytOUS LICEN5f NUM8tR15). (if fhes as on oppfscohen for renewal of a
""""''""*d'''''"*d''"""'''8Cardiovascular Division

Department of Medicine Renewal 20-551-7 (C62)
!

d. INDIVIDU AL USERts), (Name and hele of endevedveks) who well use or detectly S. RADIAflON PROTICTION OFflCER (Nome of person ces.pnosed as redehen pre-
supervae use of byproduct meter *el Gn.e noenung and enpereente en hems 8 and sothon oAser of other than mdoweduel user. Attach resume of ha Vomung and es,
9) perenre os en hems a and 9-)

Richard Gorlin, M.D. -

,

,
I Asst. Professor of Medicine Robert G. Moffat, M.D. -

i Harvard Medical School - -r -

'' Sr. Associate in Medicine m-
| pot or M on t- Dv4 rtha m Mrwnitn1
[ 6. (el 8vPRODUCT MATERIAL. #{flements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAX 6 MUM NUM6ER OF MILLICUnit5 OF TACH CHEMICAL AND/OR PtfYS-

and moss number of each ) aCAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (ff moded source (st also seese name of menvierfurer, model
~, 6er, ~,,,ne, of s..,,es .,,d me.. mum r - .eu,m<

'

Krypton 85 Krypton 85 gas, 1 curie (13 mie) in 150 ml. metal
cylinder (sealed source)

,

Supplied by (1nion Carbide Nuclear Company -

|
Oak Ridge National Laboratory ;

PO Box X, Oak Ridge, Tennessee

.

F. Of 5CRitt PURPOSE FOR WHICH SYPRODUCT MAff RI AL WILL DE USED. (ff brproduce moserel s for " human use," supplemen# A (form AfC.313o) must be com. )
parted en lov of No esem if brproduct enospref es en the fann of a sealed soorte, seclude the mete end meelof number of the asorope contener ond/or dersce m j
whsch she source well be stored and/or used.) i
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i Form AEC-313 (5 58) P.g. Tw.
~

TRAINING AND EXPERIENL.; OF EACH INDIVIDUAL NAMED IN ITEM 4 (Us. .. a,.i sh.es s a.c. .ry)
,

| ! DURATION OFj 8. TYPE OF TRAINING ON THE JOB FORMAL COURSE

|
- *HERE TR AINED TR AINING IC.,ci, p.w.,) (C eci. .,,sw.r) I

. r, ... .s. . ... ,,.c .c . . .e o....." Mr he kgMm @ghd Q ps ; hl m @w !,,.c,_
1

R.....c.....v ...... . . no.,d....Ma s s . Gen. Hosp Isotope iMay 3 to!1 6
'

... ..a .......... ..cno..... ..d .n. Committee Lectures on Radio- June 9, | h No Q N.l

isotopes & Radiological Health!1960 ' ~' " " * * " ' '

c. m.m..m.c. .nd c.icoi . b ..c .. es.1j c,i ,
....ao........,s.....c...., .

, -- ,

!
.

"h*
,

I * M->s s,w . cw .a.c,. ., ..o......
| 9. EXPfRIENCE WITN RADIATION 1 Ac l ..e of rod..a. pes or ego. l.n, esper ac. )

150 TOPE ' mAAimum AMOUNT I WHERE EXPERl(NCE WAS GAINED i DURATION OF f xPERIENCf TYPE OF USE

| I-131 30p maximum US Naval Hosp., Portsmouth 6 mos diagnostic studies .

| dose & up to Virginia of cardiac function
100 u per Peter Bent Brigham Hospital Sh yrs including blood

| | volumes , ,
patient

-

ID ftADIATION DETECTION INSTRUMENTS (Un supps..en,.i she.,s 4 a.c.ssory J

TYPE OF INSTRUMENTS Num6ER RADIATION SIN 51TiviTY RANGE WINDOW THICKNESS USE
fincl.de ae .ad ael n be, of e.ch) A Y All ABLE DiTECTED f.r hr) (., c. ') Im.n, r.n.. sor..y.g, m..p.nng)

portable survey meterj#881-1 3 .02 2~5 3 860 monitor, survey,.;

measure. --

~ ~ ~ '

scintillation probe 4 30
detector #810-1 I,

['

( decade scaler #2105-1 I measure
| film badges 20 measure

,
,

t
,

*
'

| |

11. mtTMOD, FREQUENCY, AND ST ANDARD5 USED IN CAU$ RATING INSTRUMENT 5 LI5 FED ABOVEr I

I-131 standard obtained from Nuclear Chicago

12. FILM BADGt5, DO51mfTERS. AND 860 ASSAY PROCEDURES USED. (For A3. .no..s. specJr m.d .7 con., .ad p,oc.ss.g. ., no.. of supph.c )

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

| INFORMATION TO SE SUSMITTED ON ADDITIONAL SHEETS
is. F ACMES A~o EOuiPMe,c. D..c.... i. ....,, .. ... . w .w ... e . . c .. .. . .s,.i ... .. . .. ..c . E ., . ,, c.

s c.i , .. . c w. <Cni. s ,) v.. N. See form AEC 313a, #4C
u. RADIATION nOTECTiON r#0GR Aw D..c ,. . ,w..... .c.. ... . c is., c e . . ... u.,s.c.....c . ew ,c....... i 6

| .. ,, 4. . . .. .,v.c w.. . . ,,. .. . ... . . s ,., , i,, . .w .,,. e., ... . .u.o ,w . v. ~.

. }. . .w
E,,e ... ..in Bureau of Standards Handbook #42| Ls outline

is. *ASTE DiSPOSAt n . o....c.e . ... i .. .c. .. ... y... . c.<> .e c.. a, . Ois. . . .... .i.e ... .,a.n .e n.4. 6,ca ..ii

..a , .... . a ,w. .. .... .o .. . e m. .yn .,4 . s .c , ,,. i.w.

CERTIFICATE (This item must be cefnpleted by applicent)
16. THE APPLICANT AND ANY OFFICi AL IKECUTING THis CERTIFICATE ON $[ HALF OF THE APPLICANT NAMED IN ffEM 1, CERTIFY THAT THIS APPUCATION IS

PREPARED IN CONFORMITY wtTH TITLE ID. CODE OF FEDERAL REGULATIONS. PART 30. AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY

SUPPLMQQIQIg5Fglh ggg TO THE DEST OF OUR ENOWLFDGE AN GELL [F,

before me th!sM c'ay cf MC4-1.d4 19$,,8 ,} i gw gh
in th. City cf Ecston, Mur.:j M ,.af,'o k, appi,coaraded .n . I

D. ,. M W d10 @ 3SSAS62su-
. By: r>E. Q [[ew

;$ "'j 0%f wG W 'r

MY COMM14SION EXPlRES T 4 .f un..y*,WFc i
AUGUST 2.1963

, / j
. 1

WARNING.-l 8 U, 5 C., Sec,..n I DDia Act of J n. 25.194 Si 62 5...
p s.ne.h.n on ceport.en, ., ..ency of ,h. Un. d 5 . v. .. .ny m.s,.J. (9(moke. ,, c,...not on.n.e .. m.ke . ..lifolly fol.. . m.a. .,

,,hin ,,, w,, d.co..n .

l.4. GOVE RNIR.NT ,RM!ND t m , go.c .s . h.g?3
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'*"" Y'I ' * APPLICATION FOR BYPRODUCT MATERIAL LICENSE I,*",' ,7;'",*,',| ,.. 3.. .. , |
'

' " * " '
SUPPLEMENT A-HUMAN USE

| jf byproduct moversal is for human use" Onternal admmistration of byproduct materiol, or The radiction therefrom to human beings),
I complete this supplement and ottoch to the opplication for byproduct material license.

I foi usiNG PHYSICIAN 5 NAME b) NAME AND ADDRESS OF APPLICANT (if diflorent from llo)) N#M/,

| Richard Gorlin,.!.D. ;,:. < 4._ -.e

721 Huntington Avenue1

Boston 15, :' ass.

2 THE U$ LNG PHYSICIAN INDICATED A60VE 15 LICEN5tD TO Dl5PfNSE DRUG 5 IN THf PRACTICE OF MEDICINE SY A STATE OR TERRITORY gOF THE UNITED STATES. THe DISTRICT OF Cotum 4A, OR THe CO MONwEALTH OF PUERTO RiCO.
No

| CuRCLI ANSWER

,

3 A STATE =ENT OF U5iNG PHv5iciAN 5 CLINICAL RADIOISOTOPE EXF.RitNCE (PAGE 3 OF THis SUPPLfmENTil5 5Usuf7TED IN EUPPORT
|l 07 YHIS APPLICATION IF ANSWER 15 N.R USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER TO OTHER APPUCAfiON OR|

PELATED DOCUMENTS ON wHICH THf 5 IEFOILMATION APPEAR $. f5 NO

C=Ctf ANswrA j

PROPOSED DIAGNOSIS oR TREATMENT

4 los DESCRSE PURPO51 FOR WHICH SVPRODUCT MAff RIAL WILL DE USED INCLUDtNG SPECIFIC CONDITION 5 OR D15tAbt$ TO SE OtAGNO5ED OR TRE AftD

| U- : .f ne<e orvi Diagnostic: determination and other regional blood flow's,
residual volumes cardiac outputs

donditions: neart failure, valvular heart disease, coronary
,

[ e CHe-cat FOR, AD-5farDrery disease
| 1. gas dissolved in saline solution

_

| 2. single-breath inhalation of the gas dissolved in predetemined
mixture of air

!ct DESCRIDE PROCEDURE 5 WHICH WILL DE OSSERVED TO MNmIZE HAZARD PROM HANDUNG, STORAGl, AND DISPOSAL OF THE SYPRADUCT| MATERIALGas will be stored in lead shielded enclosure within exhaust hood . All transfen.

I of gas will be performed within hood, gloves will be worn and discarded, syringe n

| capped and transported in lead-lined metal pan. After use syringes will be
returned to hood for escape of oas and reactivity via exhau,st. -,

| (di DESCRIPTION AND SAETCHE5 OP SPECAL Device 5 TO Bf U5ED FOR ADmH57tRING BYPRODUCT MATERIAL TO HUMAN &llNG5 ARE
II) ATTACHED fuTERATURf REFfRENCES WILL EUFFICES MS.gecgg ag$wgg

(2) ON FILE WITH THE 150 TOPE 5 f XTENSION
YE5 NOREFER TO APPUCATION NO ORCLE AN5 wit

5. PROPOSED DOSAGE ECHEDULt

top in melliev ses for amernolly odmaneet. red byproduct metereol omer then de. crete $ sed .owetes: and en toentgens or rods, s. oppropriate, for internal or enternal errods.e

o..on f,.m e. rete a..d .oor. i.ow .e ., . oit n . e.ca . tote ,em , for e.ch .ond t.on e, d.. i e , a ,e n o,,5

50u per injection will be administered 1-6 times to a total of 300s per study.
Because of its extremely short biological 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

(b) INVf 571GATIVE PROPOSAL FOR f1PtRIMENTAL, NEW OR UNU5UAL HUMAN U5f 515 ATTACHED. {Anachment gshowed include outime of conditions to be e.oluoted, including da+o from animet sted.es and/or ab.troct of literature C;RC(f ANSWTR
meseente et any, number and type of patient. H. e age group, moribund, ses.l)

6. IF SVPRODUCT MAftRIAL WILL NOT B{ OBTAINED IN PRECAUBRAftD FORM FOR ORAL ADmH5TRATION OR IN PRfCAUSRATFD AND STf tsuZED FORM FOR
PARENTERAL ADMN5TRATION. DESCRIBE IDf NisflCATION, PROCf 55tNG, AN D STANDAAD42ATION PROCEDURt&t

.

.e

.t- ACE,
| 7 THE PROPOSED USE OF BVPRODUCT MATERIAL HA5 SEEN. OR WILL BE, APPROvtD BY THE MEDICAL ISOTOPE Com.

|mrrTEE. ORGf AN5Wft I Yll NO

!
HOSPITAL FACILITIES FoR INDIVIDUAL PRACTICE U$f ONLY

4 fe) Det APPLsCANT HA5 COMPLETED ARRANGEMENT 5 FOR A HO5PITAL W *DMIT RADICACTIVE PATIENT 5 WHfN.
fvkR Advt 1Akt. CRQf ANSWTR YEl NO

(b! A COPY OF INSTRUCTION 5 70 SE FURNI5HED TO THE HOSPITAL AS TO RADIOLOGICAL SAFETY PRfCAUTION5
10 af ?AufN AND AVA(L Akt R ADI ATION INSTRumFNTAfsON is ATTACHED CICtf ANIWER | .$ H

I
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'*""YNF*|; APPLICATION FOR BYPRODUCT MATERIAL LICENSE ' b,.*fr*|.L 3.,uu
P.os 2

| SUPPLEMENT A-HUMAN USE

! n... p . , 6. . e i., ,,.....a . .*.a.i .neo, a. ri c .. .+ .ac. ce< . =.. '

4 (c). 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 portable survey
meter and background ; change of study room will be additionally
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,1n use at the i

Mass. Our system will consist of 2
New England Medical Center, Boston,8 cc. volume connected by packless, metalvertical storage cylinders each of
bellows valves into a common tube with a .p 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 fill the system, the Kr-85 shipping container 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 negative

| 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. SAT.P.
the pressure in each storage container will never be more than atmospheric.
During storage these containers will be shielded with lead. .

To remove gas from the system the, valves will be opened between one of i

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 h atmosphere. The valves between the storage container and the i

measuring section 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 I

then be withdrawn 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 section will be

iopened, liquid nitrogen will be placed around the storage cylinder and the|

I krypton will be drawn back into its original container.

I

I
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