o= A |
s ASCHE1S ATOMIC ENERGY COMMISSION R

i APPLICATION FOR BYPRODUCT MATERIAL LICENSE b s . S0

INSTRUCTIONS. ~Complete Itams | through 16 if this is an initial application, If application is for renewal of a license, com- |
plete only Items ) through 7 and indicate new information or changes in the program as requested in ltems 8 through 15. Use
supplemental sheets where necessory. Item 16 must be completed on cll applications. Mail three 'oriou to: U. S. Atamic Energy
Commission, Washington 25, D C. Attention: |sotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the op:ficqm will receive an AEC Byproduct Material License. An AEC'gmoduc' Material License is issved in
accordance with the general raquirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-

ject to Title 10, Code of Federa! Regulations, Part 20.

I (@) NAME AND STREET ADDRESS OF APPLICANT  (institution, fiem hospitol Wb) STREET ADORESS(ES) AT WHICH BYPRODUCT MATERIAL WiLL BE USED  (1f

person, ek | different from | (a) ) |
Department of the Army i . .
\ FITZSIMONS } HOSPIT
Fitzsimons General Hospital and US ; [)ENVE&IZ OCOLgm 8025(1) -
Army Medical Research and Mutrition i '
Laboratory, Denver, Colorado 80240 |
(2 DEPARTMENT TO USE BYPRODUCT MATERIAI ' 3 PREVIOUS LICENSE NUMBER(S) (If tis s on opplicahon for renewal of o |

lcense, please ndicate and give number |

Present License #05e00046«13

Radioisotope Section, Radiology Service '

4 MODIVIDUAL USER(S) (Name und title of individualis] who will use or dwactly 5. RADIATION PROTECTION OFFICER (Nome of person designated as radiation pro
wpersise vse of byproduct materiol  Give Maining ond experiance n llems 8 and nchon officer f other than individual user Attoch resume of his fraiming and ex
9) permace as i ems 8 and 9 )

As specified by Fitzsimons Ceneral As specified by Fitzsimons Ceneral
Hospital Radioisotope Committee Hospital Radioisotope Committee

: i ) " - "
6 (o) BYPRODUCT MATERIAL  (Flements (b CHEMICAL AND OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEM!CAL AMND OR PHYS
and mass number of each ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME ¥ waled source(i), also sate nome of monufocturer. moce!

Aumber number of sources and maximum octivity per source |

Crol NaoCr0y 6 mec,

7 DESCRIBE PURPOSE FOR WHICH 01"0000 MATERIAL WILL B USED  (# byproduct moteral 15 for  humon use.  supplement A lﬁvm AEC-3130) must be com
pletd n leu of his item 1 byproduct momerial i in the farm of 0 seoled soure, include the make and model number of the shorage container and o device n

whih the source =il be stored ond or used.)

See Form AEC 313a,

9703040327
PDR FOTa | 0220
CLADE?6-395 PDR

(Continued nn reverse side)




Fom AEC-313 (° Page Two

RANM AND tmm Of !ACH lNDLV]?!JAL N»AM!O IN lT_l_M 4 (Use supplementol sheets if y)
8 TYPE OF TRAINING DURATIOM OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED TRAINING (Cirche answer) | (Circle onswer)
E I i e N - S NP REL SPSISRSE- RS S il Ve 1 ool DI
o Principles ond practices of radiotion Yeo Mo Yoo Ne
protection N/A
P e - —— e e e s ‘1,,;.,-,-._, e M
b. Radiooctivity measuremen! slondardizo-
tion and monitoring technigues and in- Yes No Yos Neo
struments N/A i
(SIS . A S IR ey S iyt | S A e S
. Math tics and colculations basic to the Yes No Yoo No
use and measurement of radicachivity N/A -
Yes No
d Biclogicol effects of radiotion N/A Yes  No
L !WIKI wnu IADMHON {Acml vse d mdnmonpu or mvfhn'_gnpvm ) =
L-ovon T maxwum amount I WHERE EXPERIENCE WAS GAINED I DURATION OF EXPERIENCE
B isevcts A Whrastacania i
| | N/A i
| |
‘ 1
10 MDM!_K)N N“C"ON INSTRUMENTS.  (Use wpgl‘omml sheets if necessory ) - i
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS USE
(hdu& moke and mode! number of ouh) AVAILABLE DETECTED (mw /be) (q, om?) J (M'vmg surveying, meciuring)
— — G Y SIC—) TSR P PRNr——— < e s e ——————————

See License #05«00046«13

11, METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

See License #05«00046~13

12 Pus BADGES. DOSINETERS. AND BIO.ASSAY PROCEDURES USED. (For i bodges, wecify method of colibrating and processing, or nome of supplier )

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13 FACIITIES AND EQUIPMENT  Duscribe laboratory facilifies and rémote hondiing equipment, stornge containers. shislding, fume hoods, ek caplanatory sketch
o laclly ohoched. (Ceckomw) Y@ ™ See License #05.s0046=13

I4 IADIA'IION P!OV!C"ON 'IOOIAM Doxnbo the radiation pvd«ﬁon pro grom mbdn. control e i opplicat " covers sled sources, submit laok
testing proced: where applicoble, nome, raining, and experience of parson e parform leak lests, and arrangaments for performing initial radiation wrvey, serv:

g S vad i o B s See License #05=00046=13

?—gh??bﬂm ¥ o comme cial -:h disp “"n:i« s employed, specity :uo of company.  Otherwise, submit detailed description of methods which will
be used for disporing of radicactive and estimates of the type and amount of activity involved. See lLicense #05-000‘06-13
Cl_!ﬂ'lCA‘l‘l (This | M m mpleted by applicant)

PPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
AV N.l INFORMATION CONTAINED MEREIN, INCLUDING ANY

M ™ APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON ll
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULA

C’ m—
C)
A
Dae 12 October 1967
. .a .?'
4 n, Radioisotope Committee
- Y:"\ tyng officiol
A )‘1 i

L
UNING. 18 U. § C., Section 1001, Act of June 25, 19 Stat. 749, makes it ¢ criminal offc 150 1o make o willfully false statement or
entation to any department or agency of the United Stotes as to any mater within its jurisdiction.
»

¥ US GOVERNMENT ’.‘Jll OFFION 1961 OF — 815683



Unitets Stares Aromic Freacy Commission 1
Fegn ABC 313 o | Form opproved

08t APPLIC. .ION FOR BYPRODUCT MATERIAL LIC.. .SE | Budger Bursay No. 38-R080 1
fene SUPPLEMENT A —HUMAN USE

if byproduct material is for “'human use'' (internal administration of bypvodud material, or the radiation therefrom to human beings),
complete this supplement and atach o the application for byproduct material license

| (@) USING PHYSICIAN'S NAME [(b) MAME AND ADORESS OF APPLICANY ( dvibeeant from | (o))
Department of the Army |
Fitzsimons General Hospital | FITZSIMONS GENERAL HOSPITAL
USA Med.Research & Nutritionlab, DENVER, COLORADO 80240 }
2 ™HE m H‘"StMN INDICATED ABOVE IS UC!N“D 1O DISPENSE DRUGS IN THE PRACTICE OF MEDICINE BY A STATE O Y!llﬂO.V [ I

OF THE UNITED STATES, THE DISTRICT OF COLUMBMA. OR THE COMMONWEALTH OF PUERTO RICO ( YES )I‘ NO
As permitted by Fitzsimons Gen, Hosp.Radioisotope Committee cocuavwm) |

(3 A STATEMENT OF USING PHYSICIAN $ CLINKCAL RADIOISOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMENT) IS SUBMITTED IN SUPPORT
OF THIS APPLICATION.  1F ANSWER IS NO, USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER TO OTHER APPLICATION OR
RELATED DOCUMENTS ON WHICH THIS INFORMATION APPEARS s (N0 )

CRCLE ANSWER

PROPOSED DOAGNOSIS OR TREATMENT
4 (o) DESCRBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED INCLUDING SPECIFIC CONDITIONS OR DISEASES TO BE DIAGNOSED OR TREATED

(ne poge 2 i necemen) 0651 i1l be used to tag platelets to determine platelet survival
time,

(b) CHEMICAL FORM ADMINISTERED

Na,Cr0y,

(¢) DESCRISE PROCEDURES WHICH WILL BE OBSERYED TO MINIMIZE HAZARD FROM HANDLING STORAGE, AND DISPOSAL OF THE BYPRODUCT MATERIAL

See License #05=00046=13

(d) DESCRPTION AND SKETCHES OF SPECIAL DEVICES TO BE USED FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN BEINGS ARE

r
!
(1) ATTACHED (LITERATURE REFERENCES WILL SUFFICE) CIRCLE ANSWER L | (™ )
+
(2) On¢ *WE WITH THE ISOTOPES EXTENSION I
: 4 YES NO
REFER 1O APPLUCATION NO . See License ’05.00046"13 CIRCLE ANSWER | ( ) :
5 (o) PROPOSED DOSAGE SCHEDULE —In millicurins for internally administered byp:oduct matenal othar than discrete fixed sources, and in roentgens or rads, ot
oppropriote, for internal or external irradiation frem discrete fixed vources (gold seeds. coball neadiesr, etc | state separately for each condition or disease

{use page 2 i} nacessary

Proposed dose range 0,015 « 0,003 millicuries,

b) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL HUMAN USES IS ATTACHED  [Anochmen! { YES NO
hou'ld wciude outline of d o be svaluoted, including dato from onimol studies and /or abstroact of literature CRCLE ANSWER | ( )
meference it any. number and type of patents (| & age group, moribund. ek |) it

8 ¥ BYPRODUCT MATERIAL WILL NOT BE OBTAINED IN PRECALIBRATED FORM FOR ORAL ADMINISTRATION OR I PRECALIBRATED AND mmm!o FORM FOR
PARENTERAL ADMINISTRATION, DESCRIBE IDENTIFICATION, PROCESSING, AND STANDARDIZANON PROCEDURES.

Cr0, (Cr31) will be obtained in pre=calibrated form sterilized for parenteral
in iection from Squibb and Co, or other supplier that meets AEC standards,

w ‘)
R . PR - . & A
7. THE PROPOSED USE OF BYPRODUCT MATERIAL HAS BEEN OR WILL BF, APPROVED BY THE MEDICAL 1SOTOPE COM { ’
MITTES cmcte answen | ( vES NO
HOSPITAL FACILITIES FOR W
e ek OMONENE e v il i Ao .~ oo ot ol T
3 (0) THE APPLICANT hAS COMPLETED ARRANGEMENTS FOR A HOSPITAL TO ADMIT RADIOACTIVE PATIENTS WHEN.
EVER ADVISAME cmas answee | YES | MO
(b) A COPY OF INSTRUCTIONS TO 8 FURMISHED TO THE HOSPITAL AS TO RADIOLOGICAL SAFETY PRECAUTIONS ]
TO BE TAKEN AND AVAILAME RADIATION INSTRUMENTATION IS ATTACHED. CMCLE ANSWER | YES NO




Form AEC-31 0
(10-61)

Paoe 2

Uniteo Stares Aromic Enency Comuiission

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

SUPPLEMENT A — HUMAN USE

{
i

Bursou Mo. 15-R080.)

i

*3

This poge may be used for providing additional information. Plecsa cross reference to specific ilems.

See license #05«00046«13

US GOVERMMENT PRINTING UTFICE 1941 OF ~ 815963




1. Applicant: Department of the Army
Address: Fitzsimons General Hospital and

US ATONIC ENERGY COMMINION
MROICAL ASVRROSTY COMRITYEE

APPRAISAL

2. Control No.
96146

.bS. Army Medical Research & Nutrition

Denver State:  colorado 8024

3. Department

4. Name and title of trained individual
A. H. Janoski, Captain, M

Richard P. Carsor, Captain, MC

3. Type program: “L
D lnssionsl

6. Review:

® Firs. [ Second.

7. Previous applicaticn ceatrol No.(s)

None

8. Remark on checked items:

) A. All radioisotopes and uses stated in application.

(w1 TT Jnp——_

C Training udﬁmmea usex.

(] D. Dodage(s) indicated.
(7 E. Clinica! techniques and procedures outlined.
() F. Type patient used (i.e., terminal, infants, normal ).

[ G. Other

crsasasrensns sertaRpe seanee

9. Action of Subcounmittee oo Human Applications :

- @) Appeove.

[ Disipprove.

To ve reviewed by: Drs. Rawson,
».. Greenlaw, Rossi
Armstrotg, and
Christian
:;_ o
S 7
ol o ™
‘r’ E vy '—'
v g -
&3 g
2
<



e A a Y,

US. ATORIC ENERGY COMMISSION
uparas. ADWSORY COM WiTTER

APPRAISAL
M

1. Applicant: Department of the Army
Address: Fitzsimons General Hospital and

2. Coatrel No.
96146

.bS. Army Medical Research & Nutrition
Denver State: (olorado £02U(

3. Department

4. Name and title of trained individual
A, H. Janoski, Captein, MC

Richard P. Carson, Captain, MC

5. Type program:
() Private peactice.
() Private peactice in bospieal

6. Review:
First. [ Second.

7. Previous application control No.(s)

None

8. Remark on checked items:
) A. All radioisotopes and uses stated i application.

(@ C. Training and experience of user
[ D. Dosage(s) indicated.

{J E. Clinical techniques and procedures outlined.

(] F. Type patient used (i.e., terminal, infants, normal).

[ G. Other

To be reviewed by:

9. Action of Subconmittee on Human Applications:
B Approve. () Disapprove.
Remacks:
Approve.

9/1/61

PO TR S A

Drs. Rawson,
Greenlaw, Rossi
Armstrong, and
Christian




US. ATOMIC ENERGY COMMISSION
MEDICAL ADVISORY COMMITTIE

APPRAISAL

LA e B S PO B A g e e SR

1. Applicant: Department of the Army
Address: Fitzeimons General Hospital and

2. Control No.
96146

.bS. Army Medical Research & Nutrition
Derver Ste: (olorado 8024(

3. Department

4. Name and title of trained individual

A. H. Janoski, Captain, M

Richard P. Carson, Captain, MC

3. Type program:
[) Private peactice.
() Private practice in hospital.
) Insticutional

6. Review:
First. () Second.

7. Previous application control No.(s)

None

8. Remark on checked items:
) A. All radioisotopes and uses stated in application.

o N SIS RCT pe——

C. Training and experience of user.

[0) D. Dosage(s) indicated.

(] E Clinical techniques and procedures outlined.
{7 F. Type patient used (i.e., terminal, infants, normal).

To be reviewed by:

b e L L

Drs. Rawson,
Greenlaw, Rossi
Armstrong, and
Christian

[0 G. Other
9. Acuon of Subcounmittee on Human Applications:
Approve. [0] Disapprove.
Remarks:
) e Clmiz
“A:ﬁ:it::d,l%? Signature . W. Do Amstrnng,..&‘ .......



Form WA-472
(4-49)

US. ATOMIC ENERGY COMMISSION
MEDICAL ADVISORY COMMITTER
APPRAISAL
o o e R A PR RS BRI === —
1. Applicant: Department of the Army 2. Coatrol No.
L6
Address: Fitzsimons General Hospital and 962
.bs. Army Medical Research & Nutrition | 3 Department
Denver Sate: (olorado 80244
4. Name and title of trained individual 3. Type program:
A. H. Janoski, Captain, M O Private peactice.
Richard P. Carson, Captain, MC O Private peactice ia hospital
) lastintional
6. Review: 7. Previous spplication coatrol No.(s)
First, [ Second. l.one
8. Remark oo checked items:
) A All radioisotopes and uses stated io application.

w kR D ——

[ C Training and experience of user.

[] D. Dosage(s) indicated.

(7 E. Clinical techiques and procedures outlined.

(] F. Type patient used (i.c., terminal, infants, normal).

[] G. Other

PP eDIPESRTRRES TR PR PR S A

To be reviewed by:

Drs. Rawson
Greenlaw, Rossi
Armstrong, and
Christian

9. Action of Subcommittee on Human Applications:
] Approve. (] Disapprove.
Remarks:

Approved with the understanding that the individual users as requested dn
Form ABC-313 Item 4 are A.H. Janoski and R.,P, Carson

. August 16, 1967

(Dare of appraisal)

w1 John E. Christian, Ph.D.



Form WA-AT2
(4-59)

US. ATOMIC ENERGY COMMISSION

MEDICAL ADVISORY COMMITTER
APPRAISAL
oS 202 e A R T S iy T - TR Lheesis —==
1. Applicant: Department of the Army 2. Control No.
6145
Address: Fitzsimuns General Hospital and .
'bs' Army Medlcal Research & Nutrition | 3 Department
Denver Sute: coloradu 8024
4. Name and title of trained individual 3. Type program:
A. H. Janoski, Captain, M ) Private paactice.
Richard P. Carson, Captain, M [ Private peactice in haspital
£ Institutional.
6. Review: 7. Previous spplication control No.(s)
First. (] Second. None

8. Remark on checked items:

) A All radioisotopes and uses stated in spplication.

[ D e

(@ C Training and experience of user.

[ D. Dosage(s) indicated.

() E. Clinical techniques and procedures outlined.

{7 F. Type patient used (i.e., terminal, infants, normal).

] G. Other

To be reviewed by:

Drs. Rawson,
Creenlaw, Rossi
Armstrong, and
Christian

9. Action of Subcounmittee on Human Applications:

Approve. (] Disapprove.
Remarks:

Although I continue in my opposition to research

involving appreciable radiation exposure that is

carried out by delegated investigators.

8/16/67

(Date of epprewal)

MMDW.,M

rald H. Rossi

- ‘ = -

.0 SOVERABENT FRINTING SPPICH 1674808~ |



ATOMIC ENERG' COMMISE' | b i

Form AEC-313
s AFPLICATION FOR BYPRODUCT MATERIAL LICENSE OGN SN St *

INSTRUCTIONS. ~Complets items | through 16 if this is an initial application. |f application is for renewal of a licenss, com-
plete only Items | through 7 and indicate new information or changes in the program as requested in ltems 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. 5. Atomic Energy
Commission, 'cuhinr'on 25, D. C. Attention: |sotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the applicard will receive an AEC Byproduct Material License. An AECngyprodan Material License is issved in
accordance with the ger sral requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code o” Federa! Regulations, Part 20.

1 lo) NAME AND STREET ADDRESS OF APPLICANT fnstitution, Rem, hospital }(b) STREET ADORESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED  (if

pecson, ek | I diffecant from | (a) )
Department of the Army | Fort Lewis, Washington and
Fitzsimons General Hospital and U. 0, | swumit of Pikes Peak, Colorado
Army Medical Pasearch & Nutrition Lab |
Denver, Colo., 80240
(2 DEPARTMENT TO USE BYPRODUCT MATERIAL T Ty PREVIOUS LICENSE NUMBER(S) (F thix 4 an applicahon for renewol of o |

liconse. placse ndiate and give number |

|
Physiology Division i
U.S.Army Medical Research & Nutrition Lab| Present application is for amendment to
| Lic. No. 05-00046-13

|
—

FE— - - + .. i e b Sy e sk
4 NDIVIDUAL USER(S! (Name and hitle of individualis) who will use or directly | § RADIATION PROTECTION OFFICER (Nome of person designated as rodiation pro

supervise use of byproduct muteriol  Give aning and eaperience in items B ond | mchon officer | other thon individuol user  AMach resume of his raining ond ex
?) : ’ pecance as in Hems 8 ond 9 )

As specified and approved by the Radio-

isotope Committee, Fitusimons General bSame as 4

Hospital

8 o) BYPRODUCT MATERIAL  (Elamens | () CHEMICAL AND. OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEM'CAL AND, OR PHYS. 3

and mass number of each AL FORM THAT YOU WILL POSSESS AT ANY ONE TimE (W sealed sourceds) also state name of manulacture:, mode!
number number of sources and maximum achivity per fouroe
~ / M 3 .
A. Carbon-14 A. 4-l4c-cortisol A, 0,1 millicurie
b. Hydrogen-3 B, 1,2-3H-alu‘osceronu B, 0.1 millicurie

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED (¥ byproduct materiol i for  human use.  supplement A (Form AEC-313a) must be com
pleld n leu of thi item  if bypraduct mamcml 5w the form of o secled source include the moke and mode! number of the tlorage comtainer and o device in

which the source will be stored and o used.)

See Form AEC-313a attached

(Continued on roverse vide)




Ffam AEC-313_(-30) Poge Two

TIANONG AND !m Of !ACH lNON'WN. NAMEQ lN ITEM 4 (U pph tol sheets o y)
o , -
B TYPE OF TRAINING DURATION OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED W TRAINING (Cirche amawer) |  (Circle answer)
S SCRRT— I STNIPSE— S "ff'—‘“’“ RS
0. Principles ond proctices of radiation Individuals will have approp- Yo Mo Yo No
I——  riate training & experience [ L :
b Rodiouctivity meosursment sic  lardize- prior to their approval by the
tion and monitoring techniques ond | Radioisotope Committee, Pitzsimgns Yo Mo Ve Mo
F— ' | Genexal Hospital { L
¢ Maohematics and coleulations basic to the Yos No S
use and meos n of rodioactivity o ) Wil SN
Yo Mo
d Biological sfech of radiation | Yo & -
9. EXPERIENCE WITH lADtAHON (Actuol vin of rodioisotop vmvdw experience.) JEAEERF PR R e
m mmm w“ um&nu wu omo ) I v m"m O' ununct i .-1»- = il m Cﬂ V&!‘ )

Saneciariads . .
!
|
|

Sﬁk as 8 !

B |
10 RADIATION DETECTION INSTRUMENTS.  (Use supplh

i iDOW MCKN“S USE
lm' ‘em?) Mamumg urveying, meosuring)

ety

TYPE OF INSTRUMENTS ) HUMBER
(chvde make and model numb .+ of eoch) AVAILABLE

b e O —

As described in applilcation fdr renewal of Byprodudt Material License No. 05-00046-
13

o N SR e —————————

=SS

dtd 21 June 66, GSee |also at

-

11 METHOD, FREQUENCY, AMD STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

See License #05-00046-13
13 P BADGES. DOSIMETERS, AND 810 ASSAY PROCEDURES USED. (For Aim bodges, wpecify method of culibrofing and processing, or nome of supplier )

see License #05-00046-13

-

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

=1

(13 FACKITIES AND EQUIPMENT. mumumm.unmm quipment, storege s, shislding, fume hoods, sk Explanatory skewch
of foc s attached (Circle onewer Y
d ' ‘ " ™ See License #05-00046-13 and attached protocol
|4 lADlA“ON PROTECTION ’COOCM Doomho he rodiation protection pro gram nchd trol " o.ohnh-n covers waled sources, submit leak

9 P d whare - pplicable, nome, Foining, u\dnwwdponﬂbpubmbdmondumpmmhmmmmdmmnn

wing, mowtenance ond repor of N rource
el See License #05-00046-13 and attached protocol

VUV ——— - -
15 WASTE DIBPOSAL Hoe | waste disposol servica is smployed, specily name of compony Otherwise, submit detailed descriphion of methods which will
be uwed ot disposing of radivactive wostes and estimates - ord Snount : ched protocol

T CERTIFICATE ( must be nmphnd by applicant)

16 THE APPLICANT AND ANY OFHICIAL IIICUYINO VM dﬂWIEA" ON “W OF THE APPLICANT NAMED IN ITEM 1, CCI}O" THAT IHIS APPLICATION 1§
PREPARED IN CONPORMITY % iTH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CON'IMNID HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACMED MERETO, 1S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF

Dept.of the Army,FGH & USA Med Rsch &
: 80240

7 )
Date "Bﬂ (24 L. . P e LGy
Ly ' EDWIN L. OVERHOLT,Col, MC

- Chairman, Radioisotope Committee
¢ ‘l'\ Title of cortifying offcial

e - ey L
WARNING .18 U S C ., Saction 1001, Act of June 25, 1948, 62 Star. 749, make: it @ criminal offense to make o willfully foire ttatemen! o
epredeniition 1o ony departent or agr  of e United States as 1o any moter within its jurisdichic

U8 GOVERNMENT PRINTING OFFICE 1960 OF —&1598%




Unimen States Atomic Ensrcy COmmIssion
foem AEC-313 e | Form approved

1061 ? APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget Bureau No. 38-R080 )
a4 SUPPLEMENT A —HUMAN USE

If byproduct material is for “'human use ' (intemal administration of byproduct material, or the radiation therefrom to human beings),
complete this supplement and attach to the application for byproduct material license.

1 (o) USING PHYSICIAN'S MAME D@Dte Of thel (b) NAME AND ADORESS OF APPLICANT (i diffecent from | (a))

Army, Fitzsimons Gen Hospq

and US Army Med Rsch& = Same as la

Nutr Lab, Denver, Colo.

r? THE USING PHYSICIAN INOICATED ABOVE IS x:gthl:D TO DISPENSE DRUGS IN THE PRACTICE OF MEDICINE BY A STATE OR TERRITORY
OF THE UNITED STATES, THE DISTIICT OF COLUMBIA. OR THE COMMONWEALTH OF PUERTO RICO ( V!S) NO

| As permitted by Radioisotope Committee, Fitzsimons Gen Hosp, "™ |

3 A STATEMENT OF USING PHYSICIAN S CLINICAL RADIOISOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMENT) IS SUBMITTED IN SUPPORT
OF THIS APPLICATION.  IF ANSWER 1S NO, USE PAGE 2 OF THIS SUPPLEMENT JO EXPLAIN OR REFER TO OTHER A"Ll(ﬁlON oR ‘
RELATED DOCUMENTS ON WHICH THIS INFORMATION apPEars A 8 permitted by liiaa:olsotope ommit= (") NO

tee. See trng & exp., of Dr,A, Janoski & Dr.R.Carson attached %AW
PROPOSED DIAGNOSIS OR TREATMENT

>4 (o) DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED INCLUDING SPECIFIC CONDITIONS OR DISEASES TO BE DIAGNOSED OR TREATED
(Use pogs 2 i necemary)  FOr measurement of twenty=four hour urinary aldosterone

excretion and twentyefour hour urinary cortiscl excretion

(b)) CHEMICAL FORM ADMINISTERED 14
4 « Cecortisol
1, Z-3H-aldosterone

(¢) DESCRIBE PROCEDURES WHICH WILL BE OBSERVED TO MINIMIZE HAZARD FROM HANDUNG, STORAGE AND DISPOSAL OF THE BYPRODUCT MATERIAL
See attached protocol

r B T

(d) DESCRIPTION AMD SKETCHES OF SPECIAL DEVICES TO BE USED FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN BEINGS ARE | (ﬁd
(1] ATTACHED (LITERATURE REFERENCES WILL SUFFICE! cmciean v | |
+ +
(2) ON FILE WITH THE iISOTOPES EXTENSION L oves ( 0 )
! REFER TO APPLICATION NO CIRCLE ANSWER | |
5 (a) PROPOSED DOSAGE SCHEDULE In millicuries bor intarnally odministered byproduct material other than discrete fixed sources, and i roenfgens or rods, os
appropriate, for internal or external irradiation frem discrete fixed sources (gold seeds. cobalt needlas, efc ) state separately for eoch condition or disease

wse page 1 | necessory

Two injections of 1,0 microcurie each of 4-140- cortisol and two injections
of 2,0 microcuries each of 1,2«3H-aldosterone

4 - - T
(b) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL HUMAN USES IS ATTACHED  (Atachmen! | ( "s) NO

shoukd include outline of concitions do be evaluated  including date from animol studies and / or abstract of Weratre CMRCLE ANSWER | |
miarence if any. number ond type of putients (1 9 age group, moribund e |) sy

PARENTERAL ADMINISTRATION, DESCRIBE IDENTIFICATION, PROCESSING. AN D STANDARDIZANION prOCEDURES. The 1sotopes will be teste
for purity by chromatography on three separate systems., The purified isotopes will
be disgolved in absolute ethanol and sterilized rendering them mogen free by Milli-
pore filtration, The isotopes will be kept as a 10% solution of ethanol in steriXe water
in a sterile, multidose stoppered vial, They will be administered to the subjects by a

6 I BYPRODUCT MATERIAL WILL NOT BE ORTAINED IN PRECALIBRATED FORM FOR ORAL ADMINISTRATION OR IN PRECALIBRATED AMD STERILIZEQ FORM FOR 4

2 - . - 4
7 THE PROPOSED USE OF BYPRODUCT MATERIAL HAS BEEN OR WILL BE APPROVED BY THE MEDICAL ISOTOPE COM medical officer.
MITTEE CRCLE ANSwER | | YES ) | NO
HOSPITAL FACIITIES FOR INDIVIDUAL PRACTICE USE ONLY
B (0] THE APPLICANT HAS COMPLETED ARRANGEMENTS FOR A HOSPITAL TO ADMIT RADIOACTIVE PATIENTS WHEN '
EVER ADVISABE CMQLE answEr | YES | MO
(b) A COPY OF INSTRUCTIONS TO BE FURMNISHED TO THE HOSPITAL AS TO RADIOLOGICAL SAFETY PRECAUTIONS T
TO BE TAKEN AND AVAILABLE RADIATION INSTRUMENTATION 1S ATTACHED CRCLE ANSwER | YES | NO
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USAMRNL March 1967
PHYSIOLOGY DIVISION PROTOCOL

Project No. 3A104501B71R Research in Diomedical Sciences
Task No. 05: Fnvironmental Medicine

Work Unit No. 82: Metabolic Effect of Altitude

Study No. 4: Endocrine Effects of Altitude

i INTRODUCTION

It has been establish 1 that acute exposure of man to high altitude
causes the onset of a distressing, incapacitating syndrome, termed
"mountain sickness. ' (1, 2, 3) This syndrome is characterized by
impaired physical and psychomotor performance. The transitory
effects of high altitude exposure - the most debilitating symptoms -
severe headache, nausea and vomiting, extreme fatigue and anorexia
usually last up to 5 - 6 days in most subjects. These symptoms are
variable in intensity in different people or in the same person at

different times.

Various theories have been advanced in the attempt to explain the
etiology of mountain sickness. Rescarch has been concerned primarily
with the evaluation of cardiopulmonary and acid-base alteraions in
man. Still, all of the reported, established alterations do not explain
the phenomenon of acclimatization that occurs in most subjects within
5 - 7 days. Recently, in the attempt to discover the cause of mountain
sickness and the mechanisms of adaptation, investigators have focused
on endocrine function, shifts in body fluids, and electrolyte balance
in man at high altitude. The following gsections summarize the observed
alterations of endocrine function, body fluids and electrolyteg in man
at high altitude. There is a wealth of literature of similar observations
conducted on animals which is essentially consistent with the reports

on man (4 - 14).



Body Fluids and Electrolytes in Man at High Altitude

When man ascends rapidly to high terrestrial locations, there
is a continuous decrease in plasma volume, a decrease in extracellular
fluid volume, and a rise in intraceilular fluid volume. Total body
water increases (15). Total body potassium obtained from body
gcanning for k40 s noted to be increased by one research group (16)
but sirnilar measurements made by USAMRNL show that total body
potassium decreases (15). Excessive urinary excretion of sodium,
potassium and chloride ions has been documented (15, 17). There 18
a significant rise in salivary sodium to potassium ratio (15) and urinary
sodium to potassium ratio (17). In addition to electrolyte changes,

urine volume increases at high altitude (19).

These observ ed effects of altitude on man resulting in body
fluid shifts and electrolyte alterations suggest diminished aldosterone
secretion by the adrenal glands. Very recently it has been reported
that urinary aldosterone excretion does decrease at altitude, approach-
ing zero within three days of high altitude exposure (19). These
findings appear to be consistent with the observed pattern of urinary
electrolyte excretion. Additional investigation is necessary in order
to establish and correlate the electrolyte changes with aldosterone
secretion at high altitude by means of balance studies with human
volunteers. If aldosterone excretion is indeed diminished at high
altitude in the face of sodium loss, diminished plasma and extra-
cellular fluid volumes, the mechanism is unknown and is contrary

to accepted physiological controls of aldosterone secretion.

Adrenocortical Function in Man at High Altitude

Various investigators using intermittent chamber studies in

man (20, 21), or actual field studies at high altitude (17, 22, 23),
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have observed a rire in the 24-hour urinary excretion of !7-ketosteroids
and 17-hydroxycorticosteroids during acute exposure. One research
group did note a difference in the excretion pattern of |7-hydroxy-
corticosteroids and |7-ketosteroids. The latter decreased initially.
Adrenal function has been studied in a group of high altitude natives,

and is the same as a comparable group living at sea level (24).

These studies are generally consistent with the known phaysiological
control of pituitary adrenal function during stress. The correlation of
adrenocortical function to "mountain sickness'' and the magnitude of
environmental adrenocortical steroid secretion and ACTH release during
stress require additional investigation. The accurate measurement of
thesc hormones during acute altitude exposure can determine the desir-
ability of a possible therapeutic means of controllirg the symptoms of

high altitude stress in man,

Glucose Tolerance in Man at High Altitudes

Studies in man (25, 26, 27, 28) have established that there is a
lower fasting blood giucose level and greater utilization of glucose at
high altitude. Whether the cause of enhanced glucose utilization is
secondary to increased insulin secretion or the effect of adreno-
corticosteroids on glucose metabolism, is not known, and should be

determined.

I1 OBIECTIVE

The objectives of the present proposal to study human subjects
at high altitude are (/) to evaluate through balance studies, the nature
of electrolyte alterations: (2) to determine the magnitude of the stress
response at altitude by evaluation of pituitary and adrenocortical function;
(3) to measure and correlate the aldosterone secretion and excretion in
relationship to electrolyte changes; and (4) to investigate the mechanism

for increased glucose utilization.



The purpose of the study will be to correlate these findings with the

severity of mountain sickness symptoms at 14, 100 feet.

I11. JUSTIFICATION

Reports concerning the Indian Army (29) have furnished alarming
evidence of incapacitating medical and personnel problems resulting from
altitude sickness, when a military force attempts to function on mountain
locations. An understanding of the physiological alterations during altitude
acclimatization and the relationship of these to various mountain sickness
symptoms might lead to successful methods of pre-selecting or pre-

conditioning troops.

Knowledge of the endocrine function in man at high altitude would
shed light on the adaptive changes that occur during the stress of hypoxia.
Significantly patho-physiological alterations in hormone secretion can be
dealt with therapeutically, Reccent Army Research Office conferences
(30, 31) have pointed to a military need for studies on physiology, pharma-

cology and performance in high terrestrial environments.

1IV. EXPERIMENTAL DESIGN

A. The subjects will be ten U. 5. Army volunteers (19 to 25 years
old) who have signed a volunteer form indicating their knowledge of the
scope of the procedures planned, including the intravenous administration
of tracer quantities of radioactive steroid compounds and their willingness
to serve as subjects. The radioactive concentration ot these isotopes will
be recorded in the subjects’ Army Ilealth Records. The subjects will be
interviewed, examined and selected by a medical officer after review of
their health records to exclude cardiopulmonary, renal or endocrine
disorders. A medical officer is to be present during the entire study
ond is authorized to terminate the experiment at any time continuation
would be detrimental to the health of the subject.

4 “6
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The study will be conducted for a total period of 21 days beginning
11 September 1967. The seca level studies will be conducted at Fort
Lewis, Washington. This site meets the requirements that the sea
level site be located in a temperate climate. A hot, humid climate
would make electrolyte balance studies inaccurate. In addition, heat
exposure alters blood volume ana this would interfere with studies on

aldosterone secretion,

During the sea level test period, constituting days | to 14, the
subjects will be started on a constant metabolic diet which will require
eight days of cquilibration of body electrolytes prior to initiating
balance studies. This dict will be continued until the end of the study
on day 2i. On day 15 the subjects will be flown to Colorado Springs
or Denver and transferred by Army vehicle to the Army mobile
laboratory on Pikes Peak (14, 100 ft). The altitude test phase will be

conducted therce with living quarters provided for the subjects.

B. Clinical Study
I, Plan of study
a Sea level test period - 0900 hours day | to 0900 hours
day 15.
b, Travel period - day 15,

¢. Altitude test period - 0900 hours day 16 to 0900 hours

day 21.

2. Diet

A prepared liquid diet comprising daily consumption of
2,800 calories as 55% carbohy-drate, 15% protein, and 30% fat., The

daily electrolyte and mincral intake will be 100 mEq. of sodium,

80 mEq. of potassium, 1600 mg of calcium, and 1200 mg of phosphorous.
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The diet and water content are to be constant and analysed. During
the day of travel, the subjects will be maintained on this diet. On
days 5 and 19, the subjects will fast from 21:00 hours until 14:00
hours the following day (glucose tolerance test). There will be no

smoking during this interval.

3., Water intake
Distilled water will be used for drinking purposes. Daily
water intake will be measured and recocrded. A minimum of 1500 ml

of water per subject per day 18 to be consumed.

4. Medications

a. Glucose - 100 grams in distilled water administered
orally on days 6 and 20 at 09:00 hours

b. 4-("‘4- cortisol (luc) and l,Z-H3- aldosterone (2uc) -
administered intravenously in 10 ml sterile solution of 10% ethanol in
water at 09:00 hours on days 9 and 17,

¢. Sodium chloride - 500 mg in gelatin capsules in the
event of diminished dietary intake to maintain constant daily sodium
intake.

d. Potassium replacement elixir (5 ml contains 10 mEq.
of potagsium as gluconate and citrate salts) - to maintain constant daily

potagsium intake 1if intake of food diminishes when anoretic.

e. Calcium gluconate tablets - 500 mg if food intake

diminishes when anoretic to maintain constant daily intake of calcium.

f. Aspirin and Darvon - administered orally at the
discretion of the medical officer for headache. The dosage and time

of administration are to be recorded.

g. Intravenous infusions of isotonic sodium chloride
and potassium wiil be administered if severe vomiting occurs in order

to maintain electrolyte and water balance.
3 ~
6 gLkt



5. Collections
a. Urine

Total 24-hour urine collections will be obtained
from each subject starting at 09.00 hours each day. Each collartion
period will end on 09:00 hours the following day with the subjects
voiding at this time and adding this specimen to the previous day'’s
collection. The days of collection are 8 through 14 and 16 through
20. The urine will be stored in large plastic bottles and kept under
refrigeration at all times during collection. At the end of each
24-hour collection period, all urine collected will be frozen and will
be keot in this state until analysed at the USAMRNIL. All specimen
bottles will be labeled with name of subject, and the starting and
ending dates of the 24-hour collection Radioactivity labels will be
affixed to all 24-hour urine samples collected after the administra-
tion of radioisotopes to the subjects,

b, DBlood
(1) Plasma insulin and glucose
At 08:30 hours on days 6 aud 20, 5 ml of

venous blood will be drawn into fluoride-oxalate vacuum tubes.
Following oral glucose administration, similar samples will be
taken at 15, 30, 45, 60, 90, 120, 240, and 300 minutes. The
tubes will be labeled and the contents frozen. The subjects are to
refrain from smoking from the period of fasting until the final
blood sample 1s drawn.

(2) Plasma ACTH and cortisol

On days 9, 10, 13, 16, 17 and 18, venous

blood will be taken at 08:45 hours. Thirty ml of blood will be
drawn into a syringe containing heparin and transferred to
centrifuge tubes and centrifuged. The plasma will be transferred

to screw-cap glass tubes, labeled "cortisol and frozen. Forty ml
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of venous blood will be collected through sterile plastic tubing directly
into a large centrifuge tube containing heparin, The centrifuge tube
will remain immersed in an ice-water bath during the collection, then
immediately centrifuged at 12 degrees centigrade. The plasma will be
tyvanaferred to screw-cap tubes labeled "ACTH' and frozen, All

tubes will be labeled with name of subject, time and date.

3) Fifteen ml of venous blood will be taken at 15:00
hours on days 8, 9, 10, 13, 14, 16, 17, 18, 19, and 20. Following
centrifugation, the serum will be transferred to labeled test tubes and
frozen.

c. Feces

Feces will be collected in plastic bags on days 8, 9, 10,

(1, 12, i3, 14, 16, 17, 18, 19 and 20.
d. Vomitus

Any vomitus will be collected in plastic bags for

analysis.

C. Measurements
1. Electrolytes
Concentrations of sodium and potassium in the diet, venous
blood, stools and urine will be determined by AutoAnalyzer or flame
photometry. Calcium will be measured by atomic absorption spectro-
photometry, Chloride and creatinine will be measured by the Auto-
Analyzer. The Fiske and Subbarow method will be used for phosphate
concentrations,
2. Nitrogen
Urinary nitrogen content will be determined by the Auto-
Analyzer. The macro- Kjeldahl technique will be used for nitrogen
in the diet and in the feces.
3. Fat

Diet and stool fat will be determined by routine analytical

methods.



4. GClucose and ingulin
Plasma glucose will be measured by AutoAnalyzer.
Plasma insulin will be determined by Captain J. Anderson, Metabolic
Division of the USAMRNL employing the method of Morgan and lLazarow
(32).
5. Steroids
a. Plasma cortisol by the Peterson modification (33)

method of Silber and Porter (34) using the Beckman DU Spectro-

photometer.

b. Total 24-hour urinary 17-ketostevoids and 17-ketogenic
steroids by the Sobel (35) modification of the Norymberski method.
Gas-liquid chromatography will be used to determine individual
17-ketosteroids

¢. Twenty-four hour urinary aldosterone excretion
by a modification of the double isotope technique of Kliman and Peterson
(36) using l,Z-H3-aldosterone. I, 2-}13-tetrahydroaldosterone. and
acetie~1-C H anhydride.

d. Twenty-four :?ﬁ{ary cortisol excretion by the

method of Erlich (37), using 1, 2-!-13-cortisol and acetic-'-C'4 anhydride.

6. Plasma adrenocorticotropic hormone

ACTH levels in plasma will be determined by the method
of Vernikos-Danellis (33) by means of bioassay in hypophysectomized

rats,
7. Plasma and urine osmolality

. amolality will be determined by means of the Fiske
osmometer,

D. Radioactive Steroids as Tracers in Human Subjects

I. Purification

4-c'4. cortisol (specific activity SA !'5-30 mc ' millimole)
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and !, Z-H3-nldouerone (SA 35 curies/millimole) obtained commercially
from New Ingland Nuclear Corporation will be tested for purity by
chromatography on three separate systems. The purified isotopes will
be dissolved in absolute ethanol, and sterilized rendering them pyrogern-
free by Millipore filtration, The 1sotopes will be kept as a 10% solution
of ethanol in sterile water in a sterile, multi-dose, stoppered vial.
They will be administered intravenously to the subjects by a medical
officer.
2. Dosage considerations and calculations

It has been determined that over 90% of injected radio-
actively labeled cortisol is excreted by human subjects via the kidney
within the first 48 hours (39, 40). Furthermore, no radioactivity
can be detected in the body fluids in four days (39). The biological
half-life of radioactive cortisol in the human bloodstream is 60 - 80
minutes (41), Similarly, over 90 % of radioactive aldosterone injected
into human subjects 18 excreted in the urine within 48 hours (42). The
location of the tritium and carbon-14 labels in the steroid nucleus 1s
such that the labels remain an integral part of the compound in the
body and are excreted intact as steroid metabolites without degradation.
(43). This factor has enabled numerous investigators to employ these
isotopically labeled steroids in chinical research without the hazards
of critical organ concentration, the random labeling of body water by

tritiur, or the expiration of carbon- 14 carbon dioxide in human subjects.

Based on knowledge pained from reports in the literature, one
can make the safe assumption that the effective half-life (T 1/2) of
these isotopes in man 1s one day (an over-assumption) The total

body burden would be calculated as follows: (44)

1 4 . :
. 4-C “.cortisol. | uc injected into a 70 kg man assuming
total body distribution with an effective T 1/2 of one day.

DB ~73.8 x Cx Epx T rads
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EB » 0.050 Mev. for c'4

Cs 1.0/70,000

T = | day

DB=73.8x 1.0 70,000 x 0.050 x| rads

DB ~5.27 x 10" rads

2. 1, 2-H3 - aldosterone. Two pc injected into a 70 kg man assuming

total body distribution with an effective T 1/2 of one day.

D3a73.8xCx éﬁx’r rads

E.IB ~ 0,006 Mev, for H3.

c- 2.0/70,000

T - | day

DB ~72.8x2.0/70,000 x 0,006 x | rads

D@ - 1.26 x 10°5 rads

During the control period 1.0 uc of 4-c'4. cortisol and 2.0 pe of
8 Z-HB-aldostcrone will be injected simultaneously (6.53 x 10'5 rads).
This will be repcated once at high altitude the following week, The total
radiation dose received by each individual will be no more than 1.3 x 10-4
rads which is considerably below the limits generally agreed upon for an
internal enutter - approximately 0. 1 rem per week (5 rem per yecar).

3. Monitoring radioactivity

During the cxperimental studies, after thce administration of radio-
isotopes all excreta will be collected until levels of radioactivity are cqual
to background levels. All samples containing radioactivity will be returned
to the U.S. Army Medical Research and Nutrition Laboratory at Denver,
Colorado for analysis. All radioactive waste will be transported to Denver
and disposed of by the Radioisotope Section of the USAMRNL as outlined
in "Procedures for Use of Radioactive Material' (See Appendix E Applica-
tion for Renewal and Amendmeat to AEC Byproduct Material License No.
5-46-13 (A66) dated June 1966), All areas wherc radioisotopes are used
will be monitored by means of a PAC-3G with a beta probe (Eberline
Instrument Company, Serial No, 1226). Also periodic wipes will be

taken with moist gauze and returned to the U. 8. Army Medical Research

11
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and Nutrition Laboratory for counting in a Packard Model 3314 liquid

scintillation counter (Serial No. A3314-05-00712).

All rules, regulations and limitations set forth by Army AEC
and local authorities, including those embodied in AR 70-25; AR 40-37;
Title 10, Part 20, Code of Federal Regulatiors '"Standards for Protection
Against Radiation";, and Handbook 69 of the National Bureau of Standards
will be complied with,

Enclosed and attached to this protocol is the Voluntary Consent
Statement relating to the intravenous administration of radioisotopically

labeled steroid compounds as tracers. (See Appendix I)

4. Determination of the Secretory Rates of Cortisol and
Aldosterone
a. Cortisol secretion rate
The cortisol secretion rate will be determined by the
method of Roginsky, et al. (45) from the combined 48-hour
urine collection following isotope injection.
b. Aldosterone secretion rate
This will be determined by the method of Kelly, et al. (46)

using the double isotope derivative¢ method.

V. ADMINISTRATION
A. The study will be the responsibility of the Physiology Division
of USAMRNL.

B. The personnel and their responsibilities will be assigned as

follows:

l. Captain A. H. Janoski, MC: Project leader, responsible

medical officer,
2. John P. Hannon, Ph.D.: Project Co-leader.
3. J L. Shields, Ph.D.: Project Co-lecader.

12
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Captain R, P. Carson, MC: Medical Officer

Captain B. Whitten, MSC: Administrative officer

George J. Klian, Ph.D.: Technical supervisor

Major C. G. Liddle, V. C.: Radiation officer

One NCOIC: Subject control and dietary supervisor

Four enlisted military technicians

Two civilian technicians

C. Continuous physician coverage during the study will be the

responsibility of Captaing A.H. Jancski and R, P, Carson of the U, S,

Army Medical Corps.

D. Cost

e

A T

=)

Fauipment

Chemicals, including solvents

Per diem for subjects

Travel for subjects

Diet for subjects

Air freight (samples collected during study)
Class A Funds

Travel for project personnel (7 investigators,
5 enlisted men, 2 civilians). Includes one
round trip to Seattle

Rental truck for equipment (30 days)
GSA vehicles (2 for 21 days)

Lab rats for bicassay (250 rats)

Per diem for investigators

Per diem for enlisted men

a, Sea level site - 14 days (government
quarters available, government mess
not available).

800,
$4, 000,
2'0.

1, 500,
500,
700,
600,

2, 100,

900,
400,
800,
2, 400,

560.

00
00
00
00
00
00
00
00

00
00
00
00

00



14, Per diem for civilian technicians (21 days) $672.

15. Three investigators' per diem for three-day 144,
site survey

16. Three investigators travel to Seattle for 450,
site survey (3 round trips)

17. Additional per diem for 3 investigators for 192.
four days at sea level site to set up study

18, Additional per diem for 4 enlisted men for 128.
four days at sea level site to set up study
{(government quarters available; government
mess not available)

19, Miscellaneous expendable items $',200.

Total $18,816,

2. Miscellaneous

Since the final approval by the AILC for the use of isotopes
in human studies rests on the approval of the protocol and definite
site selection for sea level studies, it is requested that final action
on this protocol be no later than 5 June 1967. If the protocol is
approved at this time, application would then be made to the AFC
for action on the license amendment., Furthermore, final action
on the protocol at this date would enable the investigators to prepare
the isotopes for human administration and tc obtain the necessary

chemical supplies for the field study.

F. Additional Information

See Appendix I and Appendix II.

A. H. JANOSKI
Captain, MC
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VULU"'IAKY C‘\.'fﬁ)’ f il .’I.-.\:'_ n‘:'.[,.<‘|

A tary Military Patient Civilizn Civilian Patient

—— —————. v

a e,

R , bavirg the capacity to consent,

Juntarily and without force or duress consent to perticipate in research involving the use

v

of tracer amounts of radioisctopes. | have been informed ¢, and unde'<tond, the nature,

duration, and purpose of the experiment, the method and means by which it is to be conducted,

the inconveniences and hazords to be expectea, and the effects Lpon my health and person

which may possibly come from participation in the experiment.

P . lintraverausty)
Specifically, | ugree to receive( o/ 4(1y y @ small guantity of

———

containing microcuries of | also agree to furnish

h s —

e i

wiine and steol samples for the period following untii no detectable radicactivity is present
and submit 10 measurements of expired gases f Carbon=14 hos been rece ved
| understand that | may at any time during the course Jf the experiment revoke my consent

and withdraw from the experiment without prejudice

| do not of this time nave any ghys'cal disecses, except 100 the following

, of mental disease, 1o the best of my Lrowledae

——— S — S, ——— " So——- —

DATE SIGMNATURE

SIGNATURE OF WITNESS

APPROVAL
| 1ave personally oscertained thot the quality of the toregoing consent is sufficient to

permit the volunteer to participate in the exper ment.

ATTENDING PRYSICIAN PROJECT LEADER




APPENDIX I1I
SUBJECT STATEMENT

Date

I voluntarily agree to participate as a subject in the experimant t. *.
conducted on high altituée. [ am aware that ! may withdraw from the
sxperiment at any time without prejudice or pensity of any kind, It hat
been sxplained to me that constant medical supervision will be maintained
and thai neither the exposure to high altitude nor the experimental tecLniques
used in this etudy are unduly hasardous. I realise that in some subjects the
high altitude may cause any or all of the following symptoms: dryness of
the mouth and nose, excitement, blurring of vision, dissiness, tiredrose,
tremor, lack of appetite, mild cramps, thiret, confusion, a sense of
well-being, sleepiness, muscular aches, ringing in my ears, nausesa, runny
noss, headache, bunger, sleeplessness, coughing, rapid heart beat, chest
pains, fatigue, comstipation, fever, muscular stiffness, stomach ache,

itching or sneesing.

The nature and purpose of the experiment have been expiained to me
and | aign thie statement fully understanding the project, any hasards
connected with it, and my rights.

(Namae)
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12. THE TRAINING AND EXPERIENCE INDICATED ABOVE WAS OBTAINED UMDER THE SUPERVISION OR GUIDANCE OF

wm. H. Beirwaltes, MD , Univ. of Mich Med Center
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U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY

FITZSIMONS GENERAL HOSPITAL
DENVER, COLORADO, 80240

IN REPLY REFER TO

MEDEN-PH 7 July 1967

SUBJECT: Application for Amendment to AEC Byproduct Material
License No, 05-00046-13

THRU: Commanding General
U. 8. Army Medical Research
and DPe ment Command
ATTN: Chief, ical Rsch Br,
Office of The Surgeon al (2.0 1D 1967
Department of the Ammy
Washington, D, C, 20315 '

TO: The Surgeon Gerneral
ATTN: MEDPS-PO
Department of the Army
Washington, D, C, 20315

1. Submitted herewith is application for renewal and amendment
to Byoroduct Material License No, 05-00046-13 in six copies for
appropriate processing,

2. Approval has been granted by the Office of The Secretary of
the Army for the use of radioisotopes in human volunteers; therefore,
this application is for an AEC amendment to use radioisotopes in

humans and to use them at Ft, Lewis, Washington and Pikes Peak, Colo.

3. Request expeditious handling of the request to permit meeting
the deadline imposed by the limited period of availability of the 14, 100 ft
altitude area of Pikes Peak for this study,

-

"

IO ey il
3 Incls: _"‘ JAMES C, 3YNER
1. AEC Forms 313 & 313a Colonel, MC
2, Protocol ‘ Commanding

3, Trng & Exp

€146



DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON, D.C. 20315

IN REPLY REFER TO

MEDPS~PO

2 August 1967

lsotepes Branch

Division of Materials Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Gentlemens

Recommend that the inclosed application for amendment to AEC
Byproduct Material License for Fitzsimons General Hospital be

approved.

Sincerely,

Kh/u( & /
HERSCHEL E. URIFFIN,

Colonel, M. C,
Chief, Preventive Medicine Division

T Teal
1 INhCl

as (in trip)

SCLluUB



Form AEC-D13

ATOMIC ENERGY COMMISSION Form opproved

. APPLICATION FOR BYPRODUCT MATERIAL LICENSE i Buagic i aagp S

INS TRUCTIONS ~Complete l1ems | through 16 if this is an initial application. !f application is for renewol of o license, com-
plete only lems 1 through 7 and indicate new information or changes in the program as requested in ltems B through 15 Use
supplemental shests where necessary. Item 16 must be completed on all applications. Mail three copies to: U.S Atemic Energy
Commission, Washington, D.C., 20545 Attention: Isotopes Branch, Division of Licensing and Regu lation. Upon approvel of this
application, the applicant will receive an AEC Byproduct Moterial License. An AEC Byproduct Moterial License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee issub-
ject to Title 10, Code of Federal Regulations, Part 20

— - s
2 DEPARTMENT TO USE 8YPRODUCT MATERIAL |3 PREVIOUS LICENSE MUMBER(S) (¥ this s on application for renewal of o

4

6.

7 OFSCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL Will BE USED ( byproduct motecial 1 tor  human use,  supplement A (Foem AEC-3130) must be com

(0] MAME AND STREET ADDRESS OF APPLICANT Inatitution firm  hospital Tiis) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WiLL BE USED "

pecson, i diflereat from | (a) )
Department of the Army |
Fitzsimons General Hospital and Same as 1 a

U.S.Army Med. Rsch. & Nutrition Lab,
Denver, Colorado 80240 i
| license, please indicate and give number |
Radioisotope Clinic ' Present applic;t.ion is for amendment to
Cardiac Catheterization Laboratory ' Lic. No. 05-00046-13 (A66)
INDIVIDUAL USER(S)  (Name and hitle of individual(s) who will use o duo.nly ’S RADIATION PROTECTION OFFICER (Nome of person designated os rodiation pro

wpervise v of byproduct materal  Give Faining and expecence n llems 8 and mchon officer if other than individual user  Aoch resume of his raiming ond ex
9) permnce as i Hems 8 and 9 )

As specified and approved by the Radio-
isotope Committee, Fitzsimons General Same as 4

Hospital
(o) BYPRODUCT MATERIAL  (Flements () CHEMICAL AND OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS. |
and mon number of sach AL FORM THAT YOU WILL POSSESS AT ANY ONE TimE (I souied sourceis), obo stote nome of manubacturer mocke!
aumber aumber of sowces ond masimum oclivity per source )
1) Xenon-133 gas dissolved in saline
2) 50 millicuries in precalibrated ampules of 3-4 millicuries
each, obtained from Union Carbide Corporation, Sterling

Xenon-133 Forest Research Center,

pletmd in heu of Mus dem I byproduct motciol o i the form of & weoled sowce. include the moke ond model number of the slorage contarner and of device 0
which the sowrce will be vored and o used.)

See Form AEC 313a attached.

93340 ﬁﬂ

(Conhnued on raverse side)
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TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental iheets if necessary)
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——— T
8 TYPE OF TRAINING I ‘[ DURATION OFf ON THE JOB | FORMAL COURSE
WHERE TRAINED | TRAINING | (Circle answer) (Circle answer)

|
}
Yes Yes Mo
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PR training and experience pr
b Radicactivily meciurement standordize- a.pproval by the Radioisotope C mmittee,

T

|

I

!

+ = el o
J Yes No Yes No

o wa menterog e nd v | Fitzsimons General Hospital. - 1.
struments |
-4
¢ Mathematics ond colculations bosic to "‘i !
vse and measurement of radicactivity F- T -
d Biological sflech of radiation { l No Yes No
0 cmunce WITH lADOA"ON (Aqwl use d rodtouo'opu ovoqmvdm u!\mu-_t_v) SO - il e =
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| | '
Same as 8. |
I |
| |
| | |
’0_90“"0'4 DETECTION 'NST.UMENYS _(Use suppler _‘_‘_‘__*t"'_"_r ry) BT B U,
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY unoe WINDOW THICKNESS USE
include mokn and model number of oath) AVAILABLE DETECTED (me /be) (mg/em?) (Mcmhrmg surveying, mecsuring)

L N . . - v ol e N O
As described in application f r renewal of Byproduct Material License No.
05-00046-13 (A66) dated 21 June 1966,

|
} , |
11 METHOO, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE -
See License # 05-00046-13 (A66)
T2 Pim SADGES, DOSIAETERS, AND MO-ASSAY PROCEDURES USED. (For Alim budges, secily melhod of colibruting ond processing, o nama of uppier) |
See License # 05-00046-13 (A66)
mvonunon 70 u QUMIWID ON lDﬂ“OﬂAl snuu -
IJ "FACILITIES AND EQUIPMENT.  Describe |aborat y focilit and J Wno qu P Ibl... containery, lluo!dmg 'v;n hoodi ok !lm lﬁ-ﬂth_
ST AN S — ' ™ See License # 05-00046-13 (A66)
14 RADIATION PROTECTION PROGRAM.  Describe the rodiotion protechon program inciuding control mesewres.  If opplicotian covers sealed sowces, wvbmit leok |
wsting procadure: where applicable, name, roming, and experiance of person 1 perdorm leck tests, and arrangements for performing initial radiation wrvey, serv
g, mamtenance and repoir of the source
~ See License # 05-00046-13 (A66) o

‘]- WAS;!FMSA‘L We ummuul -em dnml »orvice mpbnd speciby name of :omv Otherwise, submit deroiled dow-pmn of methods which will
be vsed for disposing of rodicochive wasies and estimates of the type and omouni of achivity involved See attachment 1

CERTIFI tem must be completed by applicant) IR RCE——

16 THE APPLICANT AND ANY OFFICIAL EXECUTI THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
PREPARED 1M CONFORMITY WITH TITLE 10, C | AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE WLEDGE AND BELIEF

Dept of the Army, FGH&US Army Med
B.ach & Nnt.r Denmn,ﬂolo 80240

% T.r,Col.,MC

Chairman, Radioisotope Committee

Title of certifying official

WARNING .18 U 5§ C, Section 1001, Act of June 25, 1948, 62 Stat. 749, makes it a criminal offanse to make o willfully folse statement or
reprasenietion to any department or agency of the United Siates as to any mater within its ‘urisdichon

LR RN TR



b ]
| Umireo Stares Aromic Emency Commission |
Form AEC- 3130 |

10-81) APPLICATION FOR BYPRODUCT MATERIAL LICENSE | Budge Bueau No. 382080 1
i | SUPPLEMENT A —-HUMAN USE

i
If byproduct material is for “human use  (intamal administration of byproduct mat ot the radiahon therefrom to human beings),
complete this supplement and ottach to the application for byproduct material license.
1 (o) USING PHYSICIAM 'S NAME I(b} NAME AND ADORESS OF APPLICANT (M diffwrent rom |lo))

Dept of the Ar Fitzsimo 2
Geh Hosp & U Y Med Rschlt Same as la
Nutr Lab, Denver, Colo 80240

27 THE USING PHYSICIAN INDICATED ABOVE 15 LICENSED TO DISPENSE DRUGS IN THE PRACTICE OF MEDICINE BY A STATE OR TERRTORY | |
OF THE UNITED STATES, THE DISTRICT OF COLUMBA, OR THE COMMONWEALTH OF PUERTO RICO (ves) |~

As permitted by Radioisotope Committee, Fitzsimons Gen Hosp cwcur answer | -

3 A STATEMENT OF USING PHYSICIAN'S CLINICAL RADIOISOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMENT) 1S SUBMITTED IN SUPPORT
OF THIS APPLICATION.  If ANSWER IS MO, USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER TO OTHER APPLICATION OR ‘
RELATED DOCUMENTS ON WHICH THIS INFORMATION APPEARS ves (o)

As permitted by Radioisotope Committee, Fitzsimons Gen Hosp R avswer
PROPOSED DIAGNOSIS OR TREATMENT

4 (o) DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL mtummummcmmmuus'm £ D&;‘ 3&!00! mAno
(Use poge 2 f necemany) Xenon~-133 - For measurement of myocardial ulood fi. ~ in

patients with (or suspected) coronary artery disease.

(b) CHEMICAL FORM ADMINISTERED

Xenon-133 - gas dissolved in saline

(¢) DESCRBE PROCEDURES WHICH WILL BE OBSERVED TO MINIMIZE HAZARD FROM HANDUNG. STORAGE, AND DISPOSAL OF THE BYPRODUCT MATERIAL

See attachment 1

Y

(ves) ‘ NO

(d) DESCRIPTION AND SKETCHES OF SPECIAL DEVICZS TO BE USED FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN BEINGS ARE
(1] ATTACHED (LITERATURE REFERENCES WiLL SUFICE) Soe attachment 2 CIRCLE ANSWER

t
(2) ON FILE WITH THE ISOTOPES EXTENSION vES ( PO)
REFER YO APPLICATION NO WES— CIRCLE ANSWER | |
5 (a) PROPOSED DOSAGE SCHEDULE In millicuries for internally administered byproduct material other than discrete fixed sources; and in roentgens of rads, os

appropriote, for imternal or external iradiotion frem discrete fired sources (gold seeds, coball needles, etc
(use page 2 || necemsary

Four injections of 50 - 100 microcuries each of Xenon-133 (Total dose per
subject - less than 500 Microcuries)

e e

2

state separotely tor sach condition or disease

B e
(B) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL MUMAN USES 1S ATTACHED.  (Anochmen! I ("s ) | NO
should include outline of conditions to be evoluated. including doto from animal studies and/or obstract of lierature CIRCLE ANS WER \
e i any, number and type of pohents (I e age group, moribund, ek )) —_

J
- o = . . \—‘_. — oo - - — »
6 I BYPRODUCT MATERIAL WILL NOT BE OSTAINED IM PRECALIBRATED FORM FOR ORAL ADMINISTRATION OR IN PRECALIBRATED AND STERILIZED FORM FOR

PARENTERAL ADMINGSTRATION, DESCRIBE IDENTIFICATION, PROCESSING, AN D STANDARDIZATION PROCEDURES. W anon- 133 will be

obtained from Union Carbide Corp. , Sterling Forest Research Center in precalibra-
ted ampules containing the gas dissolved in saline, Sterilization of the solution will

be a hed by drawin aliquots of the solution thru a millipor ter into
| be lighed by drawing yp aliauots hru a mifliporg YAERIM
7 ™E USE OF BYPRODUCT MATERIAL MAS BEEN. OR WILL B APPROVED BY THE MEDICAL 1SOTOPE COM i

cmcie answee | (Y8 ) | NO

HOSPITAL FACKITIES FOR INDIVIDUAL PRACTICE USE OMNLY

b -

8§ (o) TME APPLICANT HAS COMPLETED Amnou_nm FOR A M;A-YO ADMIT RADIOACTIVE PATIENTS -WNDt l

EVER ADVISABLE CRCLE ANSWER [ YES NG
{b) A COPY OF INSTRUCTIONS TO BE FURMISHED TO THE HOSMTAL AS TO RADIOLOGICAL SAFETY PRECAUTIONS i e
TO BE TAKEN AMD AVAILABE RADIATION INSTRUMENTATION IS ATTACHED CMCLE ANSWER J ves NO




Unireo $1ar28 ArOmic Eneao’  _Ommission ]

Form AEC-3i3 o
(10-81) APPLICATION FOR BYPRODUCT MATERIAL LICENSE "'.....'.'...":.'::m 36-R080.1
Pame 2 SUPPLEMENT A — HUMAN USE

This poge moy be used for providing addihonal informat Plecse cross refersnce to pecific iems.

Item 3. See license # 05-00046-13 (A66)
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ATTACHMENT 1 (AEC 313, item 15 and 313a, item 4c)

The Xenon-133 gas dissolved in saline will be obtained in precalibrated
ampules from Union Carbide Corp. The solution will be sterilized by
passage through a Millipore filter as it is drawn up into a sterile airtight
syringe just prior to use, The material will be stored in * shielded hood
in the Radioisotope Clinic, The lead shielaing will be of one centimeter
or more thickness to keep exposure rate below 2.5 mrad/hour, Disposable
gloves will be used to handle the material. Used syringes will be handled
by the Radi:sotope Clinic as described in application for License No.
05-00046-13 (A66). Any Xenon-133 solution remaining at the end of the
study will be allowed to decay for 2 months (10 half-lives) and then

disposed of by pouring down a sink drain,

The injected Xenon is excreted from the body by the lungs, therefore
expired air of the patients receiving the material will be collected in
meterological balloons and subsequently released outside in an open area.

As the volume of the catheterization laboratory is 88.5 cubic meters

(88, 500 liters), the release of 250 microcuries of Xenon-133 gas into the
room air would produce a concentration of less than 3 X 10~ 8microcuries/ml
of air (exempt concentration under Title 10, Chap.1, Section 30. 70, Sched. A
of the Federal Register), Because of the above and the low dose to be
administered (less than 500 microcuries) contamination of laboratory air

will be negligibie.



ATTACHMENT 2 (AEC 313a, item 4d)

A complete description of the procedure for measvring myocardial
blood flow by selective coronary injection of Xenon-133 in saline can

be found in the following reference:

Ross, R.S., Ueda, K., Lichtlen, P.R., and Rees, J.R.:
Measurement of Myocardial Blood Flow in Animals and
Man by Selective Injection of Radioactive Inert Gas into
the Coronary Arteries. Circ. Res. 15: 28, 1964,

Results of a clinical study utilizing this technigque has also been

reported:

Bernstein, L., Friesinger, G.C,, Lichtlen, P.R. and
Ross, R.S.: The Effect of Nitroglycerin on the Systemic
and Coronary Circulatioa in Man and Dogs. Circ. 33:107, 1966,



6 April 1967

PROTOCOL: FEiffects of Selective Coronary Arteriography on Myocardial
Blood Flow in Man

INTRODUCTION

Selective coronary arteriography has become an important addition
to the list of diagnostic procedures available for the detection and evalua-
tion of coronary artery disease. Studies of the coronary circulation
utilizing this technique have materially aided our understanding of various
aspects of this disease. The hemodynamic consequences of injection of
radiopaque agents directly into the coronary circulation have been studied
both in animals and man (1 - 3). Changes in myocardial blood flow (MBF)
have been observed in opened-chest dogs (4, 5 and more recently in
intact dogs, as well (6). However, we are not aware of any studies
reporting the effect of coronary arteriography on MBF in man. The
study to be described in thas protocol is designed to fill this gap in our

knowledge.

METHODS

MBF will be measured by selective intracoronary injection of
Xenon- 133 gas dissolved in sterile saline and calculated in ml min 100
gm from the precordial disappearance of radioactivity. The details of
the procedure to be followed have been fully described by Ross, et al.
(7). In addition, one of the investigzators (Captain R. P. Carson) has
had a year s experience with this technique, both in animals and man,
while a postdoctoral fellow at the University of Michigan. linclosed
are three figures from his studies illustrating the method of calculating
MBF from the precordial radiocactivity curve (fig. 1), the reliability of
the method for measuring MBF (fig. 2), and the results of sublingual

administration of nitroglycerin on MBF in nine patients (fig. 3).

33340



Subjects will consist of patients with suspected or known coronary
artery disease undergoing selective coronary arteriography during cardiac
catheterization. Patient consent will be obtained after they are informed

of the procedures to .. performed and the risks involved from the study

and the use of a radioisotope.

The study will be conduc.ed in the cardiac catheterization laboratory
of Fitzeimons General Hospital. Four measurements of MBF will be
made on each subject, two during a control period and then 30 seconds
and again 300 seconds following coronary injection of contrast agent.

Fach measurement will require an injection of 50 - 100 microcuries of
Xenon- 133, the total amount of radioactivity administered to each subject

being less than 500 microcuries

It has been estimated that 90-957 of an administered dose of Xenon-
133 is expired during the first passage through the lungs. Captain Carson
was able to confirm this in a dog study. Because of this and the small doses
used, the systemic radiation dose to the subject is smail. The organs
receiving the largest exposure are the heart and lungs. l.assen (3) has

calculated the exposure dose from an intra-arterial injection of 5 milli-

curies of a saline solution of Xenon- 33 as follows tracheal mucosa -
96,8 mrad, lung - 17.5 mrad, adipose tissue - 3.8 mrad, gonads - .|
mrad, and other tissues - |.6 mrad. For the local organ being studied:
brain (400 gm tissue exposed) - 36 mrad, kidney (/50 gm tissue exposed) -
31 mrad. The average weight of an adult human heart is 300 gm. We

will be injecting one tenth this dose of Xenon-'33; thus, the exposure dose

will be correspondingly reduced.

Since the injected Xenon is excreted from the body through the lungs,
the expired air of the subjects will be collected in suitable containers such

as meteorological balloons or other large-capacity containers and subsequently

2



released outside in an open arca. As the total dose to be administered

is low and the expired air will be collected, contamination of laboratory
air will be negligible. In animal studies at the University of Michigan,
no appreciable increase in rcom background could be detected using an

ionizing chamber monitor under the conditions described.

The Xenon- 33 will be obtained precalibrated in saline solution
from the Sterling Forest Research Center, Union Carbide Corporation,
New York. It will be stored in the Radioisotope Clinic in a hood with
lead shielding of | ¢m or more thickness to keep the exposure rate
below 2.5 mrad/hr. Disposable gloves will be used to handle the
material. Aliquots of the solution will be drawn up through a Millipore
filter into sterile airtight syringes and transported in lead shielded
containers to the cardiac catheterization laboratory the day of the study.
Contaminated syringes, gloves, etc., will be handled through the
Radicisotope Division. Any Xenon solution remaining at the end of

the study will be allowed to decay for two months (10 half-lifes) and

then be disposed of by pouring down a sink drain

The detecting and recording equipment will be mounted on a portable
cart and will consist of a 2 x 3 inch sodium iodide crystal in an adjustable
probe, a linear ratemeter, and a strip chart recorder. A portable

instrument will be available for continuous monitoring of the room air

during the study.

INVEST ATORS

Principal investigator for this study will be: Captain Richard P.
Carason, MC.

Associate investigators will be: Captain Charles Peterson, MC,

L.t. Colonel Robert Jones, MC. Major David Preston, MC.

RICHARD P. CARSON
Captain. MC



REFERENCES
. Friesinger, G.C., et al.: Hemodynamic effects of the injection

of radiopaque material. Circulation 31: 730, 1965,
2. Benchimol, A. and McNally, E.M.: Hemodynamic and electro-
cardiographic effects of selective coronary angiography in man. N.

Eng. J. Med. 274: 1217, 1966.
3, Ross, R.S., et al.: FElectrocardiographic and hemodynamic

observations during selective coronary cineangiocardiography. T Clin.
Invest. 4!: 1395, 1962. (Abst.)

4. Griggs, D.M., Jr., et al.: Effects of radiopaque material
on phasic coronary flow and myocardial oxygen consumption. Clinical
Res. li: 274, 1966 (Abst.)

5. Guzman, S.V. and West, J. W.: Cardiac eifects of intra-
coronary arterial injections of various roentgenographic contrast
media. Am. Heart J. 58 597, 1959.

6. Carson, R. P Unpubiished data.

7. Ross, R.5., et al.: Measurement of myocardial blood fiow in
animals and man by selective injection of radicactive inert gas into
the coronary arteries. Circ. Res. 15 28, 1964.

8. Lassen, N.A. Assessment of tissue radiation dose in
clinical use of radioactive inert gases with exarnples of absorbed doses

from H2 -3, Kr - 85 and Xe - 133, Minerva Nucleare 8 211, 1964,

abttl:
APRR7.1967»

B3, AN SiE
AL IO

Daguiatary

Lall 3sle




LRTTV { ?
il

T

F1G. |

Above: Portion of re
typical precordial radioactivity curve
in saline through a catheter positioned within t
Vertical lines represent | second time intervals.
plot of the washout portion of the curve
The half time of this line is used to

cord from closed-chest dog experiment showing

following injection of Xenon-| 33
he ostium of the left coronary

artery

Below' Semilogarithmic re

(after subtracting background).
calculate flow from the formula

log 2 ) 100
T.
Flow =
@




S R 0 L STy e e T g e

w»o-"y?<.A ISP PO ) L mwm " ) 'Wm..u.-‘m .

£ 00
>
E L]
£
i
~ 200p
4
Q
- |
.
(=]
L
L o
<
.
3 wop
O
<
Q
e e .
20 40 60 80 )0 40 60
PUMP FLOW (mi;oun)
F1G. 2

periments in which posterior circumflex

branch of left coronary artery was cannulated and blood supplied from femoral
artery via an externally controlled rotor pump. Xenon-!33 in saline was
injected through a side arm in the tubing between the pump and the coronary
vessel The scintillation probe was positioned over the thoracotomy at the
level of the anterior chest wall. MBF was determined by the Xenon method
at various pump speeds. Flow rates calculated from the Xenon washout
curves were then plotted against the corresponding pump flow rates.

Results of 4 opened-chest dog ex
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FIG. 3

Fffects of sublincual administration of 0,3 mg nitroglycerin in
9 male subjects. MBF was calculated from the disappearance rate
of precordial radicactivity following s-loctive injection of Xenon- 33
in saline into the right coronary artery.
Group I - One patient with no cardiac disease.
Group Il - Five patients with coronary artery discase.

Group II1 - Three patients with myocardial hypertrophy.
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- 1 13 April 1967
BBJECT: Applicetion for Asmsoduent of Byproduct Muterial Licenss

01 The Surgecs Qenersl
ATTN: MEIPE-P
Departeent of the Army
Washington, D C 20915

Submitted herevith is Application feor Asmendwent of Byproduct
Matarial License Mmber 5-46-17 to permit the use of pre-calibrated
Ienon-133 gas dissolved in saline for messuremsnst of myvcardial
blood flov AN Porm 1Y and 313 aro submitted in six coples

for approgriate pro-essing

Inc) ROBERT 2. BLOUNT
as Mo jor Qeneral, MC
Comasnd { ng



DEPARTMENT OF The ARMY
OFFICE OF THE SURGEON GENERAL
WASHINGTON, D.C. 20815

IN REPLY REFER TO

MEDPS-PO 20 April 1967

Isotopes Branch

Division of Materials Licensing
Us S¢ Atomic Energy Commission
Washington, D. C. 20545

Gentlemens
Recominnd approval of the inclosed application for amendment
to AEC Byproduct Material License Number 5-46-13, Fitzsimons General

Hospital, Denver, Colorado.

ik ag i B
Sincerely,

.
- -~
A . M_7
1 Incl WILLIAM E. FROEMMING
as (in trip) Colonel, M. C.

Preventive Medicine Division

e ATONMS gasaot

eV IRISSION

\ 2 n-gulatery
Gy x, o Seectiod

93340
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ATOMIC ENERGY COMMISSION Form approved

Form -3
(3T APPLICATION FOR BYPRODUCT MATERIAL LICENSE T e 07 4

INS TRUCTIONS. .Complete (tems | through 16 if this is an initial application. If application is for renewol of o license, com-
plete only ltems 1 through 7 and indicate new information or changes in the progrom as requested in Items 8 through 15 Use
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U.§. Atomic Energy
Commission, Washingtor, D C., 20545. Attention: Isotopes Branch, Division of Licensin and Regulation. Upon approval of this
application, the applicent will raceive an AEC Byproduct Material License. An AEC Byproduct Material Licsnse it isaved in
accordance with the genaral requirements contained in Title 10, Code of Federal Regulotions, Part 30 and the Licenses issub-

ject to Title 10, Code of Faderal Regulations, Part 20

(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED 1"

| (@) MAME AND STREET ADODRESS OF APPLICANT  (lnstitution, fiem, hospitol
dfferent from | (o) |

pecson, b |
Department of the Army
Fitzsimons General Hospital and U. S. Army
Medical Research and Nutrition Laboratory BSame as 1(e)
Denver, Colorado 80240
Ty ' T TS PREVIOUS LICENSE MUMBER(S) (W i i on applicoion bor renewal of o
cense, plecss indicote and give number |

05=00046-13

(3 DEPARTMENT 10 USE BYPRODUCT MATERIAL
U. 8. Army Medical Research and
Nutrition Laboratory

4 INDIVIDUAL USERS) Name and title of individuols) who will ure or directly |
wpervise vse of byproduct materal  Give haming ond experiencs in tems 8 ond

9)

sechon officer i other than individuc! user  AMach resume of his raming ond ex
peacience 03 in Mems 8 and 9 )

Users approved by the Radioisotope As designated by Radioisctope Committee

Committee

6 (o) BYPRODUCT MATERIAL  (Elements | () CHEMICAL AND/ OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS
AL FORM THAT YOU WILL POSSESS AT ANY ONE TIME (If sealed source(t). olo sote nome of manulochurer. made!

and mass number of eoch |
number number of wurces and maximum ochvity per source |

A. Strontium-350 A. Strontium sulfate sealed source A. 13 millicuries
manufactured by United States
Radium Corporation, 4150 0ld
Berwick Rd., Bloamsburg, Pa.
17815.
Source will be in a Model AD-10
cell for a gas chromatograph
manufactured by the Glowall
Corp. (See item #7)

(I byproduct motrial s for  humon use,  1upplment A (Form AlCJU;J mus! be com

7 DESCRISE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED
include he make ond model number of e ttorage contaner and or device n

pleted m lews of My hem |1 bypeoduc! moterid 4 n the form of o seoled source
whah Be source wil be Wored ond or used.)

For use in a Model 310 gas chromatograph manufactured by the Glowall Corp.,
2530 Wyandotte Rd., Willow Grove, Pa., 19090.

—g

(Continved on reversa side)



Form Alz-ﬂ; (:u;

-

Page Twe

8. TYPE OF TRAINING

b Rad ™

Hon and monitoring “echniques and in-
struments

€. Mathematics ond calovlations bosic to the

WHERE TRAINED

4-
C.'annitte:i,, - ____H-l -

neral Hospite

RMN’NO AND QWWNC! OF EAC'{ INDIVIDUAL NAMED IN ITEM 4

o Principles ond proctiess of rediatien| INA1ViAUALS Will be approved by

protection the Radioisot
ity . sandardiza. Hrgﬁons

DURATION. OF

(Use wppknoﬁa! sheets if necesmsary)
=siv o nadili Bl

TRAINING | (Circle m-v)

1 ON THE JOB | FORMAL COURSE
(Corcle answer)

SR

Yoo No

— -+

s i p——————rtel

’L - N

|

Yes No
vie and measuremant of redicactivity
- - - N - FEC— -
Y No

d Biclogical sMech of rodiation A .. .
9 IWIK!W"NIADM"ON (mlmdmwluw“ﬁ“)
p e ~— —-— —a— e
WT WWWA S W!ﬂl!ﬂll'tlwudw mnououmnu . !!o'uu
As albove

10. RADIATION DETECTION INSTRUMENTS.  (Use supplemental

shoets if necessory )

TYPE OF INSTRUMENTS NUMBER
o‘hdud- make and madel number of anch) AVAILABLE

- pvem——

RADIATION
DETECTED

(mw /he)

Bee attached Form AEC 313b

SENSITIVITY RANGE

0 (s N S

(mg/em?)

WINDOW THICKNESS USE

(Monitoring, surveying, measuring)

12 FHM BADGES, DOSIMETERS, AND BIO ASSAY PROCEDURES UUSED

11, METHOOD, FREQUENCY, AMD STANDARDS USED IN CALBRATING INSTRUMENTS LISTED ABOVE.

Calibrated every 6 months or as needed with Btrontium-90 standard.

(Mﬂhw wpecify mathod of colibroting and processing, or nome of supplier )
Film badges processed at L-week intervals by Lexington Army Depot

INFORMATION TO 8K summu ON AW“ONM SHEETS

I! 'AQM! AND EQUIPMENT.  Describe Im facilities and remote handing equp

s SpecitTed 1 ApSIT ation Por "AEC Byproduct Material Aicense o5-oooL6-13 dated 21 Jupe 6

1, shoroge

hielding, fume hoods, ok Explanatory sketch

14 MDIA'\ON'IO“CTIONNOOIAM Describe the rudiotion protection program inchud

ldd

testing procedurems whers applicoble, name, iraining, “m“dmbmuﬂ wuwhmmome sory-

As“TpecliHed 10 Appliation for AEC Byproduct Material License 05-00046-13 dated 21 J

(15 WASTE DISPOSAL.  H o I woske dh

ployed, specily name of compony  OWerwise, submit deloiied descriphion of methods which will

(16 THE APPLICANT AND

NY OFFCIAL EXE

22 chnmber 1966

Date

C NG THIS CERTIFICATE ON BE
b ’ PREPARED N WITH TITLE 10,/CODE OF FEDERAL REGULATIONS,
SUPPLEMENTS ATTACHED HERETO, 1S TRUE AND CCRECT TO THE BEST OF

Title of eomfym‘ oMciol
FGH & USAMRNL

T 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY

Chief, Radioisotope Commi ttee

WMN”.—N U. 8 C., Section 1001, Act of June 25, 1948; 62 Stot. 749, makes it o crimina! offense lo make o willfully folse stotement or

rapresaniation to ony depariment ur agency of the United States s to any mater within ity ‘urisdiction
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Vort ARC-3L8 APPLICAT..« FOR BYPRODUCT MATERIAL LICENS e | Furms spgerd _
PR, g . SUPPLEMENT B SEALED SOURCLS Boshit Huesu o, @ Hos.d

It application ks fur byproduct material to be wsedd i or uisnufaetirad a5 s eealed souree’’ complere this sapplement aud actach to

the application for by product material Heense, Applicanit for wse of sealed soviece slioubl catplete Bection I Nicapplicarnt desiring

10 mamifacture s sealed source should cotplete Section T I feformation e been s b tod prey by wnd there gee no elabges

fu the sealod souveo andjor deviee dosign or other chabges o formation sibanite o previonsly, details reguested below may b
* e n;:'nn whieh this quformation apguars

owitted previded reference is made on line below to the applicatioh or ather tloen
, 20l P Y

SECTION F=USE (See in straetins Y .
BECTION | B (Bep 35 rusish Sealed Source:

1L AF 8 tns‘oxnclonotvlu CONTAINING SEALED SOURCE 15 MANUFACTURED COMMERCIALLY, GIVE FOLLOWING INFORMATION U/, S, Rad ium Cors
Mﬁ 0id Berwick Rd.,Bloomsburg,fa. Glowall Corp.,2530 Wyandotte Rd, Willow Grove, i

A, Manufaeturer ar supplive of sealed sonree and or doviee
B, Make and model number of sealed source and/or devieeMadel AD=10 for use in Model 310 Cas Chromatopy

(", Person who will hold legal title to sealed source PAitzaimons Ceneral Hospital and U,$, Army Medical
Research and Nutrition Laboratory, Denver, Colo.
2 ta) M.tw PERSON ¥ wiLL ’[R{?ﬂﬂ NECESSARY PERIODIC LEAKAGE TESTS (- tnanth interrals fir betagisima Somanth peeiod for ol plat eisitiees
adlation Safety Officer, U.F{dﬁrmy Medxcalvégsearch & Nutrition Laberatory,

R
Denver, €Colo. " (Charles G, te, Capt.,
(4) IF ABOVE PERSON IS NOT THE § /PLIER. MANUFACTURER NOR A COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICES, GIVE BRIEF STATE

MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO BE CMPLOYLD. A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING
EVIDENCE OF ITS EFFICACY AND INSTHRUMENTATION TO BE USED
See attached for training and experience of individual who will perform leak

New Yusteedt

tests,

Leak tests will be perf rmed using wet gauze swipes. GSwipes will be placed
{n vials coitaining a toluene scintillation solution and counted in a liquid
scintillati v counting system (either a Packard Model J14EX, a Packard Madel 37146,
or a Nuclear Chicago Mark I Liquid scintillation counter). The instruments cau

reidily detect levels of contimination above 5 x 10°3 microcuries.

ol SERVICING MAINTENANCE, REPAIR, CONTROL, AN!

1 OARRANGEMENTS WHICH WILL PREVAIL 1 O PERFORMING INITIAL RADIATION SURVEY
DISPOSAL. ETC . OF THE SOURCE
Initial radiation survey will be performed by U, Radium Corporation,
Servicing maintenance or repair wiil be performed by The Glowall Corp. or the
U. 5. Radium Carp. Control and/or dispnsal will be carried out as with ather

radinisntopes possessed and used by this Laboratory under AEC License No,

05-00046-13.,

o

7 SECTION H—=MANUFACTURE

1 ”t SEALED SOURCE TO BF MANUFACTURED OR FABRICATED BY THE APPLICANT S OESIGNED TO TRANSMIT ONLY GAMMA RAYS AND CONTAINS IN ELEMENTAL
FORM (it ot mrdcu)(.Oﬁti B0 THIDIUM 192, GOLD 178, TANTALUM 182 OR THULIUM 170 GIVE FOLLOWING INFORMATION AND DISREGARD QUESTIONS

% THHOUGH 12 ON THIS SUPPLEMENT:

(@) Quantity of by product material per source and model saboy

(8) Laak testing procodure to be employed:

(¢) \ftach annotated engineering drawing of ~ource container and holder, of aus

{(d) Dweseribe label 1o be aflived (o =onree ('l'NV‘!\ill:"l'..lld,'nf sonree holder (o7 attack eopy.  Nee pnxtructions

.

-y - 1 . T

31213

(Clondinvied on reverse sude) 160111

ot Al T ] = Aol o o S Name e




*w W' m )
-4k - Tralning and Expdxgknce: Charles G. Liddle, Sdpt VC
<1 Form AEC-313
; ok : Duration or
| - Item 8 Type of Training: Where Trained Training
4 4 ;b . ' :
~ a, Principles and practices Walter Reed Army 2 weeks Formal
A ; of radiation protection Institute of
Ragearch
Taft Sanitary 4 weeks Formal
' Englineering
o " Center
‘ Univeirsity of 1 year Formal
| Rochester
!
b. Radloactivity measurement o 4 ¥
standardization and mon-
i itoring techniques and
instruments
¢. Mathematics and calculations i . i
bagsic to the use and ncas-
urement of radioactivity
d. Blological effects of ! n "
radlation
Item @ Experilence with radiaticn
T,‘v',”’
Isotope Maximum amount Where experience gained Duration U
H~ 1 Me Fourth U 8 Army Med Lab 1l yr regen
Walter Reed Army Institute 2 yrs research
el Regsearch
USAMRNL 1l yr reses
g 14 1 1" " 1"
SBR 1" " 1"
Sj“') " " 1" "
Ca 5 " " " n
Crbl " " " ]
F‘e59 L " 1" "
COQO " " " L
05 "
Zn 1] 1" 1
SI‘BS " 1 " 1"
S 90 1" n 1" 1"
15:25 " " " "
IlBlr- i 1" " "
C{}l}{ f " " n
. 2 .1 ,10 1 " " t
B&-&;
“{51 i " H " "
HP’; <03 1" " 1" "




e AEC-313 ATOMIC ENERGY COMMISSION b ol

40 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

T

INS TRUCTIONS. ~Complete [tems | through 16 if this is an initial application. If application is for renewal of a license, com
plate only ltems 1 through 7 and indicate new information or changes in the program as requested in ftems 8 through 15 Use
supplemental sheets where necessary. Item 16 must be completed on all applicetions. Mail three copies to: U S Atomic Energy
Comm ission, Washington, D.C., 20545. Attention: lsotopes Branch, Division of Licensing and Regulation. Upon approval of this
opplication, the opp’ncom will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issved in
accordance with the general requirements contained in Title 10, Code of Federol Regulations, Part 30 and the Licensee issub-
ject to Title 10, Code of Faderal Regulatiens, Part 20

1 (@) NAME AND STREET ADORESS OF APPLICANT Institution, fiem. hospital T(b STREET ADDRESSIES) AT WHICH BYPRODUCT MATERIAL WILL BE USED
pecion, ek | dffgrant from | (o))

‘!

!

Sucn ae ia)

- '
1 DEPARTMENT TO USE BYPRODUCT MATERIAI [3 PREVIOUS LICENSE NUMBER(S) (ff this 11 on application for renewal of o ﬁ

‘ i hcensa please inde ond A~ )
- Bcooeld k>
4 INDIVIDUAL USEMS) Nome and hile of iadividualis) who will use or directly | 5 RADIATION PROTECTION OFFICER (Nome of perion designoted as rodiahion pe
seckon aofficer if other than individua! user Artoch resume of his raming and ax

I
|

wperyive uwe of brproduct matenal yive Wawing ond eaperence in Mems 8 and
9 perence ot in Mems 8 and 9 )

& (o) BYPROOUCT MATERIAL Elaments . CHEMICAL AND OR PHYSICAL FORM AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS
snd moss number of soch ICAL FORM THMAT YOU WILL POSSESS AT ANY ONE TIME ¥ sealed source(s). olio stote nome of monvlacturer mode
number number of wuwces and masimum achvity per source

A. 13 sdlliouries

|
i
e

& Parowslee-$0 A.

4
i

L
:
L
E
'
i

it
;
i

7 DESCRIBE PURPOSE POR WHICH BYPRODUCT MATERIAL WILL 88 USED # byproduct materiol 13 for  humon use,  supplement A (Form AEC-3130) must be com
pletd n Iy of s item I byproduct matecal o the form of o wealed ource, include the moke ond mode! aumber of the storage container and or device n
which e source will be shored ond or used.)

l--nuo-uupwwwuwm..
930 Wynadstte BL., Wiler Grewe, M., M0N0,

)

(Contnued on reverse sde)




Form AEC.313 (5-58) Page Two

L“u-u-sp |

TRAINING AND EX'ER'ENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental theets f necessory)
(8 TYPE OF TRAINING ‘ | [ | sl
; DURATION OF ON THE JOB FORMAL COURSE
| WHERE TRAINED TRAINING (Circle onswer) (Circie answer)
i \
a. Principles oand proctices of radiation ‘ Yoo Mo i Xos - e
protection
+ . R f MR "
b. Rodicoctivity measurement stendardizo- | ;
tion and monitoring techniques ond in- | | Yes No Yes No
strumants ! { i
I ' B ‘ e
¢ Mathematics and calculations bosc to m; ! vas No 1 Yeos No
use and measuwrement of rodioactivity | | ; | ]
[ ] |
| | ‘ Yes No
d Biclogical effects of radiation { | ] Yor Mo l
14 !l’!l!m! WITH RADIATION.  (Actua! vae of rod:ouomu o oqmvoM experience )
f i = - e v e s
BOTOPE | MAXIMUM AMOUNT [ VHERE EXPERIENCE WAS GANED | OURATONOFEXEmENCE | Teoruse
! !
B ehaes | |
; ‘
i | J
10. RADIATION DETECTION INSYIUMENYS (Un ,.,‘ tol sheets if y.)
it s bl - - e T - r —————
TYPE OF INSTRUMENTS NUMBE R T RADIATION | SENSITIVITY RANGE [ WINDOW YH'CKN!SS USE
(Inclucde moke ond model number of each) l AVAILABLE DETECTED J (me /hr) L (mg/em?) l (Monitoring, surveying, measuring)
- il i d - il
I 1 | ‘ ,‘
|
|
|

|
|

| i

|

l ;

| | |
11, METHOD  FREQUENCY, AND STANDARDS USED IN CALIBRATING NSTWM!NY! LISTED ABOVE

ww“cu““mm

12 P BADOES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED.  (For flm bodges, specify method of calibrafing and processing, or nome of supplier ) ———
hh T proenssad a6 el Labereaks S lavbagee Sy St
" INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS Tl
IJ FACILITIES AND IWPMN‘ “Describe labo facilities and shor containers, shislding, fume ‘t«h
B sl dn gt o Appibastien Per 6B Mpprolach Wt sarte] Lionon Bty W i Jenp |

u ';AE;?EN PIOY!CT!ON NO(‘;!XA Donnbo 'M vodowcn protection program mchud cumol .V.i " wwicmu nobd »ources, mbm' lsak

(pe——" i MR e N pieheet Tekarlad ‘Matns S5-S00h-15 auted 21 Jand ¢

et ————— e———————

e upesbdiod - ba pplhiidis: d Al Wpiodssd inbistel Tiasue B-0BEILY Shel’ A sute

CERTIFICATE (This item must be completed by applicant)
(16 TME APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS

PREFARED IN CONFORMITY WITH TITLE 10, C REGULATIONS . PART 30 _AND THAT ALL INFORMATION CONTAINED MEREIN, INCLUDING ANY
SUPPLEMENTS ATTACED HERETO, 15 ND CORR £ BEST OF OUR "‘W‘ e

2 Stat 749, mokes it a criminal offense to make ¢ willfully folse siatement or
any matter within ity ‘unsdichon

WARNING .~ 18 U. §. C, Section 1001, Act of June 23
represeniotion o any department or agency of the Ucu

na s
Rl S

w0 se8-a1s




B e C |
| T snun APPL, .AS\_ FOR BYPRODUCT MATERIAL LICENS..- | Voo apyramwa

e SUPPLEMENT B8 SEALED SOURCES Pbbient Haarvu 3y, SRS

e

1 el -
I application is for byproduct material to be wsed m ot fnsafactured s n " sealed sonpec canplete this supplenent and el e

©the appliention for by product materind lieense.  Applicant {ur use of seabind sonree should complete Beetion T Auappbivant de=icieg
1o manfacture s sealed source should complete Sedtion (L Teormaiion bas boen sibtiitved provieusly and there are o chavig

| in the sealed souree andfor deviee design or other changes in information sabmitted proviously, detads reguestiond Below iy I
“otnitted provided reference is made on line below to the application or other doemtignt ot which this information apguears

: " b _— G NI h_l':(ﬁ_f'(?_h lfl SE (.\1( instructions) . Sealed Source:
1I¥ D SOURCE OR DEVICE CONTAINING SEALED SOURCE 1S MANUFACTURED COMMERCIALLY. GIVE FOLLOWING INFORMATION U, 5, Radium Cori
41;0 0ld Berwick Rd,,Bloomsburg,Va. ; ; g > |
A, Manufacturer or suppher of B Glowall Corp.,2530 Wyandotte Rd.,Wi ow Grovs S

sealed source aud or deviee
1. Make and model number of scaled source and’or dey iceMndel AD=-10 for use in Model 310 Gas Chromatog:
. Person who will hold legal title to scaled source Fitz8imons General Hospi tal and U,5. Army Medical
Research and Nutrition Laboratory, Denver, Colo.
B i hm“‘ OF PERSON 'u.? WILL PERFORM NECESSARY PERIODIC L EAKAGE TESTS ¢+ wanthie terrabe for bata g ot Somouth period for al pha emitters, Sec Lasie
adiation Safety Of lier, U.s Afmy Medical Research & Nutritior Laboratory,
Denver, Colo. ~(Charies G. Liddie Capt., 3
(h) IF ABOYE PERSON 1S NOT THE SUPPLIER, MANUFACTURER, NOR A COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICES, GIVE BRILF STATE
MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO BE EMPLOYED. A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING
EVIDENCE OF ITS EFFICACY AND INSTRUMENTATION TO BE USED
See attached for training and experience of individual whe will perform leak

i

tests,

Leak tests will be perfrrmed using wet gauze swipes. Swipes will be placed
in vials coitaining a toluenc scintillation solution and counted in a liquid
scintillati »n counting system (either a Packard Model J14EX, a Packard Moael 31314,
or a Nuclear Chicago Mark I liquid scintillatiosn counter). The instruments can
readily detect level: of contamination above 5 % 1072 microcuries.

) ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RADIATION SURVEY 0 ;e SERVICING MAINTENANCE, REPAIR, CONTROL, AND
DISPOSAL ETC., OF THE SOURCE,

Initial radiation survcy will be performed by U. S, Radium Corporation.
Servicing maintenance or repair will be nerfarmed by The Glawall Corp. or the
U. $. Radium Carp. Contrnl and/or dispnsal will be carried out as with other
radioisotopes possessed and used by this Laboratory under AEC License Na,

05~00046<13.

SECTION H—=MANUFACTURE

4, I SEALED SOURCE TO BE MANUFACTURFD OR FABRICATED BY THE APPLICANT 15 DESIGNED TO TRANSMIT ONLY GAMMA RAYS AND CONTAINS IN ELEMENT A
FORM (5xt wok powders) COBALT 60, (RIDIUM 192, GOLD 198, TANTALUM 182, OR THULIUM 170 GIVE FOLLOWING INFORMATION AND DISREGARD QUESTION
§ THROUGH 12 ON THIS SUPPLEMENT:

ia) Quantity of by product material per source and wodel number

(0 Yeak testing procedure to be employed:

{e) Atach annotuted engineering drawing of sonrce container and holder, i any

(d) Dwseribe Iabel to he affixed to souree cortainer and/or source holder (o g facd copn Nee (natraertvon

-,

-yl

91213
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f %M ®

§
Training and ExpeMence: Charles G. Liddle,hE:pt vC

‘i

Fofm AEC 213
Duration of

g-Item 8 Type of Training: . Where Trained Training
i Principles and practices Walter Reed Army 2 weeks Formal
of radiation protection Institute of
Research
Taft Sanitary 4 weeks Formal
Engineering
" Center
University of 1 year Formal
Rochester .
b. Radloactivity measurement 1 " s
standardization and mon-
itoring techniques and
instruments
¢, Mathenatlics and calculations " . B
basie to the use and meas-
urement of radloactivity
d. Bioloszical effects of " . "
radlation
sItem 9 Experience with radiaticn
T..y“
Igotope Maximum amount Where experience gained Duration e
HB 1 Me fourth U S Army Med Lab 1l yr resen
Walter Reed Army Institute 2 yrs research
of Regearen
USAMRNL | 1 yr researc
Clu " " " 1"
2 " 14] n 1"
Sf’" _ " " 1" "
C& b i H " "
CI.E'_)..! " ] " "
(_.E"(J L] " " "
CObO " 1" " "
7n b5 " " " 1"
Sr85 " " " "
() i%) " 1" " 1"
Iié,) " " 1 1"
31“ " 1" " "
Cvl}f " ( 1 "
140 1" ' " 1"
lg " " 1 "
Hgdoj 1" 1" " 1"




HEADQUARTERS

DEPARTMENT OF THE ARMY

OFFICE OF THE SURGEON GENERAL
WASHINGTON, D.C. 20315

™ OREMLY REFER YO

MEDPS~-PM 22 December 1966

Isotopes Branch

Divigsion of Material Licensing
U.S, Atomic Energy Commission
Washington, D. C. 20545

Gent lemen:

I+ is recommended that the attached application for amendment to
Byproduct Material License No. 05-00046-13 be aporoved.,

Sincerely,

’/'(/‘é / /
HERSCHEL E. ("F(IFF' ;

Colonel, MC
Chief, Preventive Medicine Division




ATOMIC ENERCY COMMIST N
Form ap

APPLICATION FOR BYPRODUCT MATERIAL LICENSE Sl Rt 32097 2

Farm AEC-313
(5-58)

———

INSTRUCTIONS, ~Complete ltems 1 through 16 if this is an initial applicetion. if application is for renewal of a license, com-
plete only items 1 through 7 and indicate new information or changes in the program os requested in [tems B through 15. Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopss Branch, Division of Licensi and Regulation. Upon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issved in
accordance with the general requirements contained (n Title 10, Code of Federal Regulations, Part 30 and the Licensee i3 sub-
ject 1o Title 10, Code of Federa! Regulations, Part 20,

("
parson, sk | different from | (a) )

Same as la.

1 (@) NAME AND STREET ADORESS OF APPLICANT  (Institution, firm. haspitol [(h) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED
|
|

Department of the Army

Fitzeimons Ceneral Hospital and |
US Army Medicel Research & Mutrition |
Laboratory, Denver, Colorado 80240 '

R — e . e eI o - e o
2 DEPARTMENT TO USE BYPRODUCT MATERIAL L PREVIOUS LICENSE NUMBER(S) (I this 1 on opplication for renewal of o
license, ploase & ond give number |

Radioisotope Section, Radiology Senricei License #5-46-13

ST, SE— c———— e e —ed

o et

Ll —rey B ST A X il - IO T e B e
4 INDIVIDUAL USERIS) (Nome and title of individuol(s) who will vse or directly | 5 RADIATION PROTECTION OFFICER (Nome of peron desgnated as rodiation pro

swpervise use of byproduct muterial  Give raming ond espenence in tems 8 and ‘ rechon officer f other than individual user  AMach resums of his raming ond ex
g : perrence o3 n e 8 and 9 |
Ae specified by Fitzsimons General Hospital Same as 4.

Radioisotope Comittee

6 o) BYPRODUCT MATERIAL  (Elements | (b) CHEMICAL AND, OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND, OR PHYS. |

and mass number of soch | ICAL "ORM THAT YOU WILL POSSESS AT ANY ONE TimE (1 secled source(s), olio state nome of manufacturer, mode!
aumber, number of tources ond maximum activity per source |
L3 Technetium 99m Pertechnate Ion 280mc, Squibb Molybdemum generator LOOme

——1

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED (I byproduct momrial is for  human use.  supplement A Form AEC-3130) mus! be com
plated in lwu of #is iem 1 byproduct material 15 n the form of o secled sourre, include the make and mode! number of the storoge comtarner and or device

which the source wili be slored and or used.)

See Form AEC 313a.

(Continued on reverse side)




Form AEC-313 Zﬂﬂ - Poge

Two

mmm AND !xrmma bf EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplementol sheets if necessary)

LU ™ BADGES, MB AND BIO-ASSAY F;CIWRS USED (fot fln Mﬂ o«-'y w of :v-ohbfu'mg and pnxmng o name of upphov )

See license #5.-46-13

8 TY2E OF TRANING T, gy DURATION OF | OMN THE JO8 | roma—u”é;u;r
WHERE TRAINED TRAINING L (Circle oruwer) |  (Circle onswee/
ouoen i snacasetis e e pnes s itk bty e ptetces - . ik
a Principles ond practices of radiation Yoo Ne Yes Ne
S TMMECRIEE . FECINL " |
b Radiooctivity meosuremen! standardiza-
tion and monitoring techniques and in- l/ A Yer No Yoo Ne
struments
A e L IR D S I T I T e == o aes el
¢ Mgthematcs ond calculat basic to the
Yos No A { No
vse and ement of radiooctivity l/A "
Y
d Niological eflects of radiulion Yesr No e No
9. !l’!l!'t! WITH IADMNON (Aduol use of mdmm or equivalent sxperience ) g )
WT mmmoum i Wﬂll EXPERIENCE W“GM ouunono'!mnu TYPE OF USE
e et Werntoniscosdbcoic ot B SOOI i s 7o sshlon o
| |
| N/A |
| |
| {
"
lO MW"ON NYQCﬂON ONSTIUM!NVS  (Use mbnmwol shoats if necessary )
- e e ettt o s SR et
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY .ANG( IVWONDOW THICKNESS USE
(hcludn make and model number of och) AVAILAME DETECTED {u/lv) (mg/cm’) (Momtumq surveying, measuring)
b - — B S R o S — B e ———
See license #5-46-13
See Form AEC 313a, contiguation of Para ki, 3, ¢, (2)
l |
11, METHOD, FREQUENCY, AND STANDARDS USED IN CAUBRATING INSTRUMENTS LISTED ABOVE
See License #5-46-13

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

THE APPLICANT NAMED IN ITEM 1, CHWV THAT n«s A"UCA"ON IS
' , AND THAT ALL I'FORMATION (‘ONVMN(D HEREIN, INCLUDING ANY

U FACILITIES AND EQUIPMENT Dom-b' lcbotvo'y facilites ond remate hondln. qup ‘, woroge s, uuolqu fume hoods, ok Explanatory sketch

of facility s ched (Cwcle ) Yor No \
b —WM i SRR . TS T s
14 RADIATION ON PR Descr diat P 1 rom d | s " ou»laa'con covers uobd sources, submit leak

Woiting procedures where applicoble, name, raining, and experience of person o parform boi tests, and arrangemer s for performing initiol radiahion wrvey, serv

" "“Boe Tdcense #5-45-13
RS 1 0 A it e o, e R e e B T Sy B AN e A e P SR SRS
15 WASTE DISPOSAL. ¥ o al waste disposal service s employ wotfhmdwv ONnmc whm!dﬁo-loddomwcndmw»chmll

be used di ol 1odi estimates of the type end amount of achivity involved.

ClmlCATl bk ot be completed by rpplicant)

representation o any department ot agency of the United States as to any mater within its wnisdiction

Date A G //"‘4/4 s/ I = =
AT UV N -.'l UL AN I
am.i:m.n Radiouotope Oulnittee
Title d um’ymg officiot _
Tl !
WARNING .18 U 5 C, Section 1001, Act of June 25; l‘M?": makes ! a criminal offense to make a willfully false statement or

¥ 0.5, GOVERNMENT PRINTING OFFICE: 1960 O - 548572



. i Urimeo Stanes Atosuc {neecy Commission
= T R APPLICATION FOR BYPRODUCT MATERIAL LICENSE S sue e Na. 30080, 1
Pase | SUPPLEMENT A-—HUMAN USE |

If byproduct material is for ‘human use'' (intemal administration of byproduct material, or the radiation therefrom to human beings),
complete this supplement and atach to the application for byproduct material license.

o pe nz o?"t“t::l\m - M‘ﬁtu:l.n&'m &negmhﬁ%

tzeimons General Hospital Denver, Colorado 80240
Med. Rech. & Nutr. lab. |
(2 THE UBING PHYSICIAN INDICATED ABOVE I3 L'~ 15£5 TO DISPENSE DRUGS IN THE PRACTICE OF MEDICINE 8Y A STATE OR TERRTORY | T RE
OF THE UNITED STATES, THE DISTRICT OF COLUMBIA, OR THE COMMONWEALTH OF PUERTO RICO ("') NO
ha permitted by Fitzsimons General Hospital Radioisotope Committee cecu answe |

N — . ’ - o RN — & RSl ST INSE WSS JCS——
[ 3. A STATEMENT OF USING PHYSICIAN'S CLINICAL RADICISOTOPE EXPLRIENCE (PAGE 3 OF THIS SUPPLEMED T) 1S SUBMITTED IN SUPPORT g

OF THIS APPLICATION.  1F ANSWER IS NQ, USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER D OTHER APPLICATION OR i
RELATED DOCUMENTS ON WHICH THIS INFORMATION APPEARS. ves f( o)

Wom General Hcspital Radioisotope Camittee cmar aswe |
PROPOSED DIAGNOSIS OR TREATMENT

 + e} DRSCABE PURPOBE FOR WHICH SYPRODUCT AATERIAL WRL BE USED INCLUDING SPECINC CONDITIONS OR DISEASES TO € DIAGNOSED OF TREATED i
(Une poge 2 # necomary) Technicium 99m will be used for the detection of brain tumors.

(b} OHEMICAL FORM ADMINISTERED
Pertechnetate Ion

() DESCREE PROCEDURES WHICH WILL BE OBSERVED TO MIMNIMIZE HAZARD FROM HANDUNG, STORAGE, ANO DISPOSAL OF THE BYPRODUCT MATERIAL:
See Supplement A '

—

st
) DESCRIPTION AMO SKETCHES Of SPECIAL DEVICES TO B USED FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN BEINGS ARE [
(1) ATTACHED (LITERATURE REFERENCES WILL SUPHCE) anaie answee | ( 188 )L .

5 o et s e wlES8 HRRREET A =
_ mme1o wmucanon wo Se6 _License #5-46-13 o omuwem | ()]
5§ PROPOSED DOSAGE SCHEDULE
@) n midlicurias bor internolly ad stwrnd bype ody aternal other than ducrete Axed , and in rasnigens or rods, oe approgriate, for internal or external irradi-
mhuml—dmlp&udl.Mm,m)uhmwhmhm-&u—ﬂmmidmr
Dosage range will be 5-10 millicuries for brain scan.

See Supplement A

(b) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL, NEW O UNUSUAL HUMAN USES 1S ATTACHED  (Amachment
sheuld inchude cutline of candiions 1o be evaluated, including date from animal sudies ond /or abetract of ierahre CRCLE ANSWER
i rence f any. number and type of patenh (1. & oge group, moribund, et )) e

6 W BYPRODUCT MATERIAL WILL MOT BE ORTAI! | 1M PRECALIBRATED FORM FOR ORAL ADMWMISTRATION Of 1N TED AND STERIUZED FORM FOR |
PAREMTERAL ADMINISTRATION, DESCRIBE (DB 1/ ATION, MROCESSING, AN D STANDARDIZATION Y
See Form AECa, page 2, continuation of Para id, 1, 2, Ar

e ir

e

(7. THE PROPOSED USE OF BYMODUCT MATERAL HAS BEEN, OR WILL BE, APROVED BY THE MEDICAL 18OTOPE COM. | | 1
TR cmcie answen | (V88 ) | NO
HOSPITAL FACILITIES FOR INDIYIDUAL PRACTICE USE QMNLY

B (o) THE APPLICANT HAS COMPLETED ARRANGEMENTS FOR A HOUMTAL TO ADMIT RADIOACTIVE PATIENTS WHEN- o oD
EVER ADVISAME cmar answen | Y5
(b) A COPY OF INSTRUCTIONS TO BE FURNISHED TO THE HOSMIAL AS TO RADIOLOGICAL SAFETY PRECAUVIONS o

TO B TAKEN AND AVAILABLE RADIATION INSTRUMENTATION 15 ATTACHED CRCLE ANSWER 1 s




Ustiteo S1ames ATOmic Eranoy COMmmItsIon

=+ S APPLICATION FOR BYPRODUCT MATERIAL LICENSE oo e SRR
Pase SUPPLEMENT A —MUMAN USE ; .

2
u?ﬁ{. for providing eddit ingl intormotion.  Pleose cross reference to specific teme.

ation Protection,
Technetope sterile gepnerators will be used as directed by E. R. Bquibb &nd
8ons and the generator will not be removed from its protective shielding.

pPare.bd continued.
1. Purity.

a. The procedure we use to determine the amount of molybdentm 99 in

the Technetium eluate will be ag follows:
emits & ganma of 0,740 and 0.780 MEV, which together represent
16.8% of all MY disintegrations., By setting Pulse Height Analyxer with &
base of TOOKEV only the emission above TOOKEV will be recorded. From these
counts & Quantitative check can be made by comparison of & known standard of
1-131 (with & orlgae KEV which sents 3% of all ite disintegrations.
ue of I131)(CPM of Mo%9 Dil. factor)

The Mo?9d1lution factor will be 1000, as teken from Tc Assay step No. 1.
b. R. E., Squibb & Bons will be the sole supplier for the Technetium
generator.,
¢. Testing for alumine leakage through the filtrate will be done accordi
to instructions from R, E. SBquibb & Sons.
2. Assaying Technefjium 99m activity:
a., Assay of Tc can be accamplished by using the Bquibb Cobalt-57
standard (Cobaltous Chloride Co’T) provided with the generator.
(1) withdrew 0.5cc. from the vial of Te and dilute vith water to
make 500 cc. (Solution A)(Dilution Fector = 1000)
(2) Trensfer 1.0cc. of this dilution (Solution A; to a 500cc.
volumetric flask and dilute to volume with water. (Solution B
(3) Transfer 1.0cc. of the final dilution to e test tube (Solution
B) and count it in & well-type scintillation counter.
(k) Trensfer 1.0cc. from the vial of Cobalt-57 Standard to a second
test tube and count it in a well-type scinti}llation counter.
(5) calculate Tc?%m activity using the fo}sgving formula:
Te””m Activity (mec/ce.) = A x B x x 50

~C x 0.885

A = net counts per minute of diluted 1% (8olution B)

B = activity (in millicuries) of Cobalt-57 Standard, taken
from the label and corrected for decay.

C = net counts per minute of Cobalt-5T standard

Where:

10 x 50 = ailution factor for Te ' m.
0.885 = factor for copyerting Cobalt-57 activity to
P equivalent Tec activity.
3. Equipment to be used:
a, Bguipment for ‘assay will be sterile tuberculin syringes lcc.
volumetric pipettes and 500ml glass flask with glass stoppers.
b. Counting equipment.
1) Twin scaler $2 model, $600-125, manufacturer, Picker-Nuclear.
2) Magna Well, Model $610-050, manufecturer, Picker-Nuclear.

c. stic t.
fige T PR iodel #6184D, modified to 120 en/min,
él An additionsl lov energy medium focus co tor has been
purchased and 18 © , manufacturer, Picke clear,

(2) Pho/Gemma Scintillation Camera, Model $6iOl, manufscturer,

I
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para 5Sa, continued .

Ri ATTON ABSORBED DOSAGES FOR Te?%m

METHOD OF
ORGAN DOSE FORM OF Te9m ADMINISTRATION RAD DOSE
Whole Body 1 me Pertechnetate IV or Oral 13.2 MRads
Brain 1 me Pertechnetate v 5.6 MRads
Brain 1 me Pertechnetate Oral 0.8 MRads
Thyroid 1 me Pertechnetate 1V or Oral 235 MRads
Stamach 1 me Pertechnetate Iv 230 MRads
Stomach 1 me Pertechnetate Oral 31.8 MRads
Liver 1 me Pertechnetate IV 32 MRads
Liver 1 me Pertechnetate Oral 157 MRads
large Bowel 1 mc Pertechnetate v 142 MReds
Large Bowel 1 me Pertechnetate Oral 226 MRads




