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F.. u c-sis '"d"'""**"*"~'"' |* APPLICATION FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTIO'NS. Complete items I through 16 if this is an initial opplication if application is for renewal of a license, com. ,

plate only items 1 through 7 and indicate new information or changes in the program as requested in items 8 through 15. Use I
supplemental sheets where necessary. ltem 16 must be completed on all applications. Mall three aoples to: U. S. Atomic Energy

D. C. Attention: lootopes Bronch, Division of Licensing and Regulation. Upon approval of this
Commission, Washington 25, ll receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in .application, the ~applicent wi!

accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub.'

|ect to Title 10, Code of Federal Regulations, Part 20.
,

l. (o) NAME AND Statif ADDatSS OF APPLICANT. (Inststurnon, firm, hospetol, (b) STREff ADDRES5(ES) Af WHICH SYPRODUCT MATERIAL WILL Bf USED. (if i

person, eir ) dolferent from | (a))

Department of the Army FITZSIMONS GENERAL HOSPITAL .

I

Fitzsimons General Hospital and US DENVER, COLORADO- 80240- |
j Army Medical Research and Nutrition !

; Laboratorye Denver, Colorado 80240
I

|

1 2, OfPAATMENT TO U5f BYPRODUCT MAfttiAt 3. PRtysOUS LICENSE NUM4ER(5h (if shes es on oppi.cotion for renewol .of a
I.c.no.. .l.ose nd. cat. a g,.e nomb.r.j

Radioisotope Section, Radiology Service Present License #05-00046-13,

4. NDIVIDU AL U5tf(5). (Name and terie of ind.widual(s) .ho ell use or derectly 5. RADIAflON PROTECTION OFFICE A (Nome of person desegnoted as radictson pro-

6 supervese use of byprockoct maternal Gove tranning and exponence an items 8 and section omeer af other than nodevedval user. Attack resume of hos frosnong and on-

9) owence os en items 8 and 9 )

As specified by Fitzsimons General As specified by Fitzsimons General
,

! Hospital Radioisotope Committee Hospital Radioisotope Committee

a

i
6 (e) SYPtODUCT MAftRIAL. (flemeats (b) CHEMICAL AND/04 PHYSICAL FORM AND MAXIMUM NUMsER OF MILLKURIES 07 (ACH CHEM:C AL AND/OR PHYS-

and mos: numbw of each ) ICAL FORM THAT YOU WILL POSSESS At ANY ONE flME. (if sealed source (sk also state nome of monofocturer, mcclel ]
number, number of sources and menemum activety per source )

Cr51 Na2 r04 6 meC e

d

*
!

I

j ,

I
I

i

l
|

'

E DESCaint PuePOSE FOR WHICH SYPRODUCT MAff RIAA WILL 68 USED. (it byproduct moaereal is for " human use," suppAement A (Form AfC-3 I 3o) most be com- ;

& piened m lev of eks seem if byproduct manermi ne e the form of a sealed soorte, unclude she mohe and model number of eke storage contonner' and|or devoce on |

wasch she source evil be stored and/or used.)

See Form AEC 313a e

|

|

9703040327 970220 '

PDR FOIA (c ,,,,ona m , se m
GLADE 96-395 PDR9 i' " " ! - -

f
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-Ferm AEC-313 ($.$3) Page Two

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Uw supplementof sheets if necessaryl

8. TYPE OP 1 RAINING DURAtlON OF ON THE JOS FORMAL COURSE
WHERE TRAINED TRAINING (Circle answer) (Carle answer)

e, Principles and prochces of rodiotim g g y, g
N/Aprotectine , ,

b. Rodioactivity measurement stonderdize-
Yes No Yes Notion and monitoring tuhniques and in.

strom.nts . N/A
c. Mothematics and calculations basic to the y, g y, g

us. and s..mont of radioactivity. N/A

'" "* *" "
d. Biological e#ects of rodiation. N/A
9. EXPERENCE WifH RADIATION. (Actual use of radioisotopes or equi.olent esperiece.)

ISOTOPE MAXIMUM AMOUNT WHERf EXPERifMCI WAS GAINED DURATION Of EXPERENCE TYPE OF USE

N/A

Io. RADIAflON DETECTION INSTRUMENTS. (Use supplernental sheets if necessary.)

TYPt OF INSTRUMENTS NUMett RADIAtlON SEN$fffVlTV RANGE WINDOW THICKNt$$ USE

(include mo6e and modef avehet of each) AVAILASLE OtitCTED (mr/hr) (*0/cm') (Monisering, surveying, measuring)

See License #05-00046-13
|

,

II, MffHOD, FREQUENCY, AND $fANDARDS U$fD IN CAUSRAflNG INSTRUMENTS LISTED ASOVt.

See License #05m00046-13 _
- c-

12. FILM SADGe$. DOSIAETERS, AND Blo. ASSAY PaOCEDURES USED. (for fl6n badges, specify method of cohiroting and procusag, er nome of sopher )

INFORMATION TO BE SUSMITTED ON ADDITIONAL SMEETS'

13, FACILiflE$ AND EQUIPM(NT.' Describe laborotary facihtees and remote hondfeg eqvipment, storage conseiners, shielding, feine hoods, etc. caplanofory skekh

of 6scihty is etteched. (Circle answer) Yes No
; See License #05<00046-13
'

I4. RADIATION PROftCYlON PAOGRAM. Oncribe the radiation protation program includes control moosvres, if epplicaten covers sealed sources, submit look
i teshng precedvrn where opplicable, nome, training, end esperience of person to perform leek tests, end errongements for performing in,tial radiation survey, serv-
' isiag, .neintoa.nc. end ,e,e= .f n,. s c..

See License #05-00046-13 ii . - 2

IS. WASit DISPOSAL . If a commenpel weste disposal service is employed, specify nome of company. OWwrwise, submit detailed description of methods which will
be used is, es,esing .i ,edr c*.. w.sses and .stimesa of m. ty,e end .movat of ocn.ity in.ee.ed. See License #05-00046-13

- CERTIFICATE (This item miset Wempleted by opp 5 cont)
le. THE APPLICANT AND ANY OFFICIAL EXECUflNG TH15 CERTIFICATE OH 64 PPLICANT HAMED IN litM I, CttflPY THAT THl$ APPLICATION l$*

PlitPAAf D IN CONFOAmlTY WITH flTLE 10, CODE OF FIDtRAL Af ALL INFORMAflON CONTA;NED HEREIN, INCLUDING ANY
$UPPLEMENTS ATTACHED Htaff0,15 f 4VE AND COattCT TO THf DEST OF OUR K ANDSELEP.

O" Depte Of the Army,FGH and US Army
Medi af,and R3pgsp(h {c thstr(tionJ,92e3 1' c)e

M auw ovetvg,,, , , .4

12 October 1967 ',('

sygE r5o3r cole MCoo o s

9 |a h-3<

s =. ,9 .

rman. Radioisotone Carnmi ttee'>' 'g
*

i fring esci.i)g!,,

g
u.me.-i u. s. c., s.ction iooi, Act of kne 25,19'ikStot. 7d9s makes it a criminal o#ose to make a willfvily false statement or

entation to any deportment or ogency of the United States os to any moteer within its jurisdiction.

v s sons.un reiir7.. or,o : ini or-sisses*

.

- __.___m_m____...._m. _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ - -- , . . . ,
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i , Untfee $ tires Atoauc fueno? Comusseou
-Pep /IC.313e F,nn .,,re.ed*

i s o-oi APPLice.JON FOR BYPRODUCT MATERIAL LICm.$E sa.or sureoA as-Roso i
'* 1 $UPPLEMENT A-HUMAN USE

If byproduct motorial is for " human use" (internal administration of byproduct material, or the radiation therefrom to human beings),
complete this supplement and ottoch to the opplication for byproduct material license,

1, lo) USING PHYSICIAN'S NAMG (b) NAME AND ADDRi$$ OF APPLICANT (if chilerarit from l(s))*

Department Of the Army
Fitzsimons General Hospital FITZSIMONS GENERAL HOSPITAL

USA Med.Research & NutritionLab. DENVER, COLORADO 80240
,

2. THE US6HG PHY$10AN INDICATED A40VI l$ LICENSED TO Di$ PENSE DGUGS IN THE PRACTICE OF MED60NE SY A $fAff Of TERRff0tY
OF THE UNfftD $7 Aft $, THE Di$ftsCT OF COLUMWA, OG THE COMMONWEAlfH OF PutRTO RICO.

(YES ) NO3

C"CI' '"8 *''As permitted by Fitzsimons Gen. HOspeRadioisotope Committee
3. A sfAftMENT OF U$ LNG PHYSICIAN'S CUNICAL RADeceSOYOPE EXPERitNCI (PAGE 3 OF THl5 SUPPLEMtNT)18 $USMitTED IN SUPPORT

OF THl$ APPUCATON. IF AN$ Wit l$ RQ, U$t PAGE 2 OF THl$ SUPPLIMtNT TO EXPLAIN 04 refit TO OTHER APPL)CAflON 04"

n$ ( No )anATtD documents OH WHeCH THl$ INFORMADON APPEA45.
C""' 'NswR

4
As oermitted by Fitzsimons Gen. Hoso. Radioisotope Committee

| PROPOSED DIAGNO$l$ OR TREATMENT

4. (e) DESCRet PWPOSt Poe WHICH SYPRODUCT MAftflAL WILL $4 USED INCLUDING SPEOFIC CONDITONS OR DISEA$t$ TO M 04AGN05tD 04 ftEAftD
""''''d**'*"*'''' Cr51 will be used to tag platelets tO determine platelet survival

eimee
.

(b) CHtmlCAL FOIUA ADMIN 157tetD:

Na Cr042

(c) DESCtet PtOCEDuet5 WH8CH WILL Of OSSERVED TO MIN 6Ml2E HAZAAD FROM HANDUNG, STORAGE, AND Di$POSAL OF THE SYPRODUCT MAftRIAli ;
;

|'

1

See License #05-00046-13 ,

l
|

(d) OtSCAEPTON AND SKETCHES OF SPECIAL OtvlCES TO M U$tD FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN MINGS Att |
'

) (1) ATTACHED (LiftRATURE REFittNCES WILL $UFFICil OpQt ANSWEA ( ) |

7 See License #05-00046-13 ("5)(2) 064 *tLI WifH THE 15070 Pts EXftNSON "
stFfe to APPUCATCH NO 0,Ct, Au$,,

i 5. (a) P20PO$fD DO$ AGE $CHEDutt in millicuries for meernally admin stered byp oduct material other than discrete fined sources; and in toentgens of rods, os
oppropriate, for internal or edernal irradiohon Ircm discrete $ sed sovrtes (gold seeds, Coboll needles, etC.) state seporately Iof coCh condition of disease
(vse page 2 if necessoryb

,

k |

Proposed dose range Oe015 - 0.003 mil 11 curies.

(b) INYtSUGAfivt PROPO$AL FOR EXPERIMENTAL, New OA UNUSUAL HUMAN U$t$ l$ ATTACHED. (Anochment f g
shouhi include evolme of condehons to be evolveted, includeng does from ommal s#wd.es and/or ebetract of Idecoeure CMCLE AN$ wit \ /

reference if any, number and type of pehenes (i. e age group, moribund, ecc.))

4. IF SVPRODUCT MAftWAL WILL NOT M 04fAINED IN PRECALittATED FORM FOR OGAL ADM6HISitATON OR IN PRECAlletAttD AND STitluZED FORM FOR
PARENitAAL ADMINISTRAtlON, DESChSt IDENTIFICATON, PROCE$$1NG, AND STANDAADlZADON PROCEDUtt$i

Na2 r04 (Cr51) will be Obtained in pre-calibrated form sterilized for parenteralC

injection from Squibb and CO. Or Other supplier that meets AEC standards. ,,
,

u .# L')
7. THE PROPO$fD USE OF SYPRODUCf MATitlAL HAS MtN, OE WILL 4E, APPROVt0 SY THE MEDICAL ISOTOPt COM.

( YES ) NO
Mfffit. Orctt ANSWie

HOSPfTAL FACILITIES FOR INDIVIDUAL PRACTICE USE ONLY

s. (ei THE APPtlCANT $ COMPttTED AARANGEMENTS FOR A HOSPffAL TO ADMif RADCACTIVE PAfifMTS WHEN.
EVtt ADVI$ASLE, CNKle AN5 Wit Yll NO

(b) A COPY OF INSTRUCTIONS TO M FURPe$HED TO THE HOSPITAL AS TO RADIOLOGICAL SAPETV PetCAUTIONS
TO M TAKEN AND AVAILASLt RADIAflON INSTRUMENTAtlON 15 ATTACHED. CISCie ANSWEg Yt$ NO

. .
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APPUCATION FOR BYPRODUCT MATERIAL LICENSE !*J'"i n_mo.ifore AIC-113 e
usein
Pcee 2 SUPPLEMENT A- HUMAN USE .

This m may be used for providing oddiHonal informa6en. Please cross reference to specifk items. f
M

l

*3 See license f05-00046-13 q.p;s _ . . . |
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APPRAI AL. Ta u
'

: L
' "

,

h' 1. Applicant Department offthe', Army 2.' Control No. .i

96146'
'

' . '-.e
Addrem: Fitzsimons General Hospital and

. .'
-

L . S. Army Medical Research & Nutrition 3, pep.,em e'

* : Denver State: Colorado 8024C,

4. Name and title of tranaed individual S. Type program: u3
h; j'~

;
'

J.O Prie A
; A. H. Janoski, Captain, FC
! O Prh Ah WI Richard P. Carson, Captain, fC

9 IW.
4

6. Review: 7. Previous ;;'' d= control No.(s)

t.g) First. O Second None
|

w.s.,

| s.iRemark on checked items:
i

E A. All radiossotopes and uses stated in application.; ,,

O s. use .f ..'.. - _._. for . _.. . ..- = ._._ .

'

t f,

!. , . . . . . -..... .,.

E C. ' 'and e of user. To be reviewed by: Drs. Rawson'' -

.R6ksi* Greenlavj$ a'nd.

Armstr6tigO D. Doinge(s) lah ~

Christian
i i

'

O E. Clinical tachasques and p.ed-~ eetlined
i

'

i

O F. Type patient used (i.e!, terminal, infants, normal). g f, k
g.: a cn

.

. ,,. j q 3G. Other ,: . ,

..r r

''g*' b'4 *b
i 9. Action of Subcommittee on Husman Applications: , '.Q b ~c @;

'

l A .

7

]
I, i E Arr'**. , O Dimppewe. ( ,,,, , ,

g_ ,[ ]gh ,; & . % (g7 fg -s y'

,

, g[,

,

+ .c. t ,L..\
* .-

. g ,, ,N ' , , * ',
,

h,h . h*,
, '

.) J' .' 5
. . ,4.; . ,.:,.m y

,-

~~
'

n,-
c,, q r-.

\" . .(, f ' , ] j);[h,i $.{.1 ,i[,4;g
,. ,.

.s y .

c
.. : 1 :, i , .n-. '

.

.'4. f [ ' ' .}'' Mh, .{1
2

'
~

...s ,. . .

r ,.

,r , 6:% . . + %5. ' ,c,,s.@$..m. ' t h yd%, n..
- ,,,

- '

>
h,|y,% ngl ,"L

, Q' i YJ N .-
.wfA|f , ,

"
; s

- 4 v u ' '> ai .. ++ *; . w' 2i
,

D. &* eq/ .9'.3,3. di;h , / ~th ' ''l'
'- , .. .,

p y,'9
~ Pi.M g, " -> 4

u. f y' .,. ''. ',
.

, pfy
'

. , .y y . , c " g' ,

/p

,

1 .:

%g ' 1
.c ,

7t.. ! s,'

h.;g . . ,jy j.,%,. . .,,.;,)g,}}y,'4
., p.,-

,

b' % 3)i a' ]43.,
,

f > a . .. . Yh:.:Yk) h f|
e <w3v w p er 2 g g*.c.t '+ -
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h$
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Deses WA-efs j

. (4 4e) g,
,

' # US ATCsIIC WesRGY Costettssl006
AusscAL Assement Conseems

APPItAISAL
a
.

2. ControlNo.1. Applicant: Department of the Anny
96146~,4

~ Address: Fitzsimons General Hospital and
. S. Anny Medical Research & Nutrition 3, pep.,, ,,,e

Denver 8t * : Colorado 8024C

4. Name and title of trained individual S. Type program:

0 Privatepactice.
A. H. Janoski, Captain,1C.

1 D M * * ia W ;
! Richard P. Carson, Captain, !C

y In.heid mn.f

.q
6. Review: 7. Previous apphcation control No.(s) |

<

g First. O second. None

s. Remark on checked items:*

E A. All radiossatores and uses stated in application.

_. .. for .. . . . - . . . . . .

O s. Use of - .. ..

. . . . . . - . .
.-

E C. Training and experience of user. To be reviewed by: Drs. Rawson,
Greenlaw, Rossi

O D. Dosage (s) Iah W-- Armstrong, and
Christian

O E. Ginical techniques and procedures outlined.

N
O F. Type patient used (i.e., terminal, infants, normal). g ce

i?r-

N'-9. Action of Subcommittee on Human Applications:

EP13 -

%
:a

1B Approve. O Disapprove.
. 51.

lamn.as: s.. ,j
;

/'

Approve. .-

i

,

9 /7/67
sinne e. L.A . =on. A ._

<m J -- . . . . _ _---

Io.a.s w>
a. - enmuss omse so #m

- - - . . . - _ .
._

. - _
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~
Feren WA-sts

(0 49)
fUA. ATottiC DeeRGY Cotitets$1oM

assicat Asmoony comiurras

APPRAISAL |

2. Control No.1. Applicant: Department of the Army

Address: Fitzsimons General Hospital and
. S. Army Medical Research & Nutrition 3. Department

: Der.ver S** Colorado 8021K

4. Name and title of trained individual 5. Type program:'

O Private pe=rtre.A. H. Janoski, Captain, FC

O Ev* Pr e b WRichard P. Carson, Captain, FC
g in.hn.hanal.

6. Review: 7. Previous appiscation contro! No.(s)
\
i

@ First. O Second. none
i

s. Remark on checked itans:

E A. All radioisotopes and uses stated in application.

.... for -- .

O s. U se of ..
. . . -.

. . - .. .

. . . . . . . . - . . . . . . . ...
- . . .

g C. Training and experience of user. To be reviewed by: Drs. Rawson,
Greenlav, Rossi

O D. Dosage (s) indicated. Armstrong, and
Christian

O E. Clinical techniques and procedures outlined.'

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

O G. Other

9. Action of Subcommittee on Human Applications:

E Approve. Disapprove.

Remarks:

r

._

tk.
August 21, 1967 Signature . ..L..A....Armstrang, u_n_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,, ,

tas m w .m amem. w .,, wo
. . _ - .i.-,

.



. - - - _ _ _ _ . _ _ _ - - _ - - . _ - - _ _ _ _ . _

Form WA-sts
(4-as)

US. AT000lc ENERGY CotCISS10sl
unsam Amneone comern

APPRAISAL
_ __._.

1. Applicant [ Department of the Army 2. Control No.

Addren: Fitzsimons General Hospital and
. S. Army Medical Research & Nutrition 3, pep.,emene

: Denver 9** Colorado 8021+C

4. Name and title of trained individual S. Type program:

D Pri* practice.
A. H. Janoski, Captain, FC

ON*P'*b WRichard P. Carson, Captain, bc

O Institus==al.

6. Review: 7. Previous application control No.(s)

@ First. O second tune

8. Remark on checked items:

E) A. All radioisotopes and uses stated in application.

. ._. ..._ . . for = . .. . . . . . . - .

O s. Use of - - - . . . . . . .

. - . . . - . . . - - . .. . - - . . . -

. . - .

E C. Training and experience of user. To be reviewed by: Drs. Rawson
Greenlaw, Ross$

D. Dosage (s) indicated. Armstrong, and
Christian

E. Clinical techniques and procedures outlined.

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

O G. Other

9. Action of Subcommittee on Human Applications:

O Arrtove. O Diupprove.

Remarks:

Approved with the understanding that the individual users as requested da
Form AEC-313 Item 4 are A.H. Janocki and R.P. Carson

i
'

..
.A. u..gu..s t. .16..., 19.6. 7.. Signature . . . ... .

,

.. .--f ==. .ma i.-e.es*-s John E. Christian, Ph.D.

-



, _ _ _ _ _ _ . _ -_ _ _- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Forse WA-373
(4-69)

UJ5. ATotelC DIERGY CoM!!$5|oN
RestAL Acvecay ComutTTu

APPRAISAL

2. Control No. |1. Applicant: Department of the Army

Address: Fitzsimons General Hospital and
. S. Army Medical Research & Nutrition 3. Department

: Denver State: Colorada 8024(

4. Name and title of trained individual S. Type program:

0 Private practice.
A. H. Janoski, Captain, oc

D Privde pre b b%Richard P. Carson, Captain, FC

O Institue aaal

6. Review: 7. Previous application control No.(s)

g First. O Second None

8. Remark on checked items:

@ A. All radioisotopes and uses stated in application.
|

for
O s. Use of . .= _ . . . .-

..
. . . . .

' -... - . . . . - .
....: . . . . . . .

.

Q C. Training and experience of user. To be reviewed by: Drs. Rawson,
Greenlaw, Rossi'

O D. Dosase(s) indicated. Armstrong, and i
Christian ,

E. Clinical techniques and procedures outlined. |
l

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

O G. Other

|
9. Action of Subcommittee on Human Applications:

@ Approve. O DiuPProv'-
|

Remarks: |
|

Although I continue in my opposition to research I

involving appreciable radiation exposure that is
'

carried out by delegated investigators.
t

|| |

m
'-

kJA A |

'

8/16/67 Harald H. Rossi
.

signsure . -. .-.g.- --..- -- -

(Deve id appasieau
j

o.a. essesesse, esseries seests 10 - 94086 8

- |

|
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ATOMIC ENERo" COMMIS0 : 4
Pero AEC.313 dE" mara'

" AFPilCATION FOR BYPRODUCT MATERIAL LICENSE-

INSTRUCTIONS. Complete items 1 through 16 if this is on initial appilcation. If application is for renewal of a license, com.
plete only items 1 through 7 and indicate new information or changes in the pro' gram as requested in items 8 through 15. Use
supplemental sheets where necessary. ltem 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy

D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approval of this
Comenission, Washington 25, ll receive on AEC Byproduct Material License. An AEC Byproduct Motorial License is issued inopplication, the opplicerat wi
accordance with the ger eral requirements contained in Title 10, Code of Federal Regulations, Port 30 and the License. Is sub.
lect to Title 10, Code e1 Federal Regulations, Port 20.

l. (a) HAME AND STREET ADDRESS OF APPLICANT. (insfetutson, Arm, hosp.#al, (b) STREET ADDRES5(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person. **c ) dSerent from t (a) }

Department of the Army Fort Lewis, Washington and
Fitzsimons General Hospital and U. S. Sumit of Pikes Peak, Colorado

Army Medical P2 search & Nutrition Lab
Denver, Colo. , 80240

2. DEPARTMENT TO USE SYPRODUCT MATERIAL 3. PREvioV5 LICENSE NUMSER(5). (if shes is on opphcotean for ren .al f a

''''"'* *'" 'ad""* "ad8"' ""'"6'' )Physiology Division
U.S. Army Medical Research & Nutrition Lab Present application is for amendment to

Lic. No. 05-00046-13
4. INDiviDU AL USER (5). (Name and teffe of endevedvalgs) who -ill use or derectly 5. RADIATION PROTECTION OFFICER (Nome of penon designated as radiatson pro.

supervese use of byproduct enonersal. Gnve wooneng and esperoence en items 8 and nochon eWocer of other than indmdvol user .Artock resume of has tranneng and es.

91 pereence as m items 8 and 9 )

As specified and approved by the Radio-
isotope Committee, Fit::simons Ceneral Same as 4
Hospital

6. (o) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER oF MILLICURIES OF E ACH CHEM' CAL AND/OR PHYS-
and mass number of each ) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if neofed source (s), also s8o'o nome of monvfacturer, model

nurnber, number of sources and monemum activety per source )

A. 4 14 -cortisol A. 0.1 millicurieA, Carbon-14 C

g, 1,2_3 -aldosterono B. 0.1 millicurieB. Hydrogen-3 H

7. DE5CRist PURPost FOR WHICH BYPRODUCT MATERI AL WILL SE USED. (if byproduct masenal es for " human use." supplement A (Form AEC-313a) must be com-
pieled m lov of shes efom of byproduct n.ooerial es m the form of a sealed source, include fhe mo6e and model number of fhe sforoge contoener' and/or devsce en

hah n.e soune -n b. so r.d andier used.)o

See Form AEC-313a attached

()u~dt6

(Conhaved on reverse sede)

i
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P89'I**
I erm AEC-313 - ($ 58)F

1 RAINING AND EXPERIENCE Of EACH INDMDUAL NAMED IN ITEM 4 (Uw n c'
' shoes if necesecry)

8. TYPE Of IRAINING OURATION OF ON THE JOS FORMAL COUR$4
WHtRE TRAINED TRAINING (Circle ans.or) (Circle answer)

e. Principles and practices of radiohon Individuals will have approp- Tes m Yes No

_r.igte trAiJ11DS_ht.#EP3tritaceP'oMctiaa . .

b. Radioecnvity mooswomeae se tordino- Prior to their approval by the
Y** N' Y" N'

eion and monieorias adaiques oad ia- Radioisotope Conunittee, Fitzsimc 'ns
_ General Hospital'*weea'' -

c. MoAemotics and colculations basic to the y,

wie cad mooswoment of radioactivity-

Yes No Yet No

d. Biological eNects of radioHon.

9. EXPERIENCE WITH RADtATION. (Actual woe of radioe"A--s or equevolent esponence-)

ISOTOPt MAXIMUM AMOUNT WHERE EXPtRetNCE WAS GANED DURATION OF EXPttitNCE TYPE Of USE

Sane as 8

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental shoes if necessary.)

TYPE OF IN$fRUMENT$ NUMSER RADIADON SEN$1TIVITY RA64G2 w.HDOW THICKNESS USE

(hcivde make end model numbs of each) AVAILASLt DtitCTED (mr/hr) (mg/cm') ' Monitoring, swveying, meoswing)

As described in appifcation fc r renewal of Byproduc t Material Li cense Noe 05-00046- )
13 |

1

dtd 21 June 66e See also atttched protocole I

*
|

|

|

11. METHOD, FREQUENCY, AND STANDARDS USED IN CAUSRATING INSTRUMENTS USTED ASOvt.

Sia License #05-00046-13
12. PLM SADOES, DOSIMEftR$, AND SiO AS$AY PROCEDutts USED. (Far Aim badges, spwfy method of cohtwohng and processing, er nome of s,pher )

S13 License #05-00046-13

INFOaMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13 FACILITits AND EQUIPMENT, Describe lebenmeery facilihen ond remote handling equipmene, storage cenemners, shielding, tvme heads, etc. tapienseery skeech

of lecihey is atenched. (Circle answer) Yes N See License #05-00046-13 and attached protocol
14. RADIATION PROftCTION PROGRAM, Describe the radiation prosechen pre prom includes centrol measures. If appliceton covers neoled soveces, submit leek

neshng procedures where . ppheeble, name, training, and esperience of person to perform look tests, and errengemenes for performmg inehol redishon surwy, serv-
icerig, nf.ient. end repair of he se ..

See License #05-00046-13 and attached protocol
IS. WASTt DISPOSAL if a commercist weste disposet serv 6:e is employed, specily nome of company. Osherwise, submit detailed slescriphon of mesheds which will

be weed for disposing of redwctin weseos and eihmeen ggg e ggg g gQ g
CERTIFICATE (This l~ em most be sempleted by applicent)3 t

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICAff ON StHAM OF THE APPLICANT HAMED IN ITEM 1, CERTIFY THAT THl$ APPLICATION ($
PfitPARED IN CONFORMITY 4 iTH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMAT10N CONTAINED HellflN, INCLUDING ANY
SUPPLEMENTS ATTACHED HettTO,l$ TRUt AND CORRfCT TO THE SIST OF OUR KNOWLEDOf AND etLitF.

Depteof the Army,FGH & USA Med Rsch &
: Eutr Loh- Renygr. C610 80240

O 7
- ' SyDon

87 ,s y; - W EDWIN Le OVERHOLT, Col, HC
4.' Chairman, Radioisotope Committee
'I/k ; fisse of cerodymg omcmi

W Adelpla.-18 U. 5. C., Section ID0f a Act of June 25,1948, of Stat. 749, makes it o criminot oNense to make a willfvity false ssesernent or
,'*presentuho.s to any department er age of *e Uniwd Sootes os to any moteer within its jueisdiche-

_
' u a sovusasent es nsis errics i issi ce-sis es ,

_ _ _
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S'eY APPLICATION FOR BYPRODUCT MATERIAL LICENSE E'*,%e*f Ho {n-Roso ,
1

' ' ' ' ' SUPPLEMENT A-HUMAN USE j

ff byproduct material is for " human use" (intemot administration of byproduct moserial, or the radiation therefrom to human beings),
complet. thi suppi.m.nt and ottoch to th. opplication for byproduct mot.rio licens..

i. (a) U5iNG rHY5iCAN5 NAMEDept. of the (b) HAME AND ADDRESS OF APPUCANT (if ddlerent from l(o)) i

lArmy, Fitzsimons Gen Hospe
and US Army Med Rsch & Same as la |
Nutr Lab, Denver, Colo.

2. THE USANG PHYSICIAN INDICATED A60VI 15'UCEN5ED TO DISPENSE DRUG 5 IN THE PRACTICE OF MEDIONE SY A STATE OR TERRff0RY
OF THE UNfifD STATES, THE DISTklCT OF COLUMelA, OR THE COMMONWEALTH OF PUERTO RICO.

( YES } NO

' " ' " ' * ' * "A s_p.er mitted _by_Radiois otop e_Committe e, Fitz s imons _GerLHo sp.
3 A STATEMINT OF USING PHYSICIAN 5 CLINICAL RADIOISOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMfMT)15 $USMTTED IN SUPPORT

IF ANSWER 15 HQ, USE PAGt 2 OF TH15 5UPPLEMfMT JO EXPLALN OR REFER TO,OTHER APPLICbTION ORommit-(ve5)
OF THl3 APPLICATION. No4FORMArlON APPEAR 5. As permitted by RadioisotopeREtAirD DoCuMENr5 ON wHiCH rsl5 :

toe. See trng & exp. of Dr. A. Janoski & Dr.R. Carson attached Ceca AN5wn
PROPOSED DIAGNOSIS OR TREATMENT |

|

4. (.) DESCRBE PURPOSE FOR WHICH 8YPRODUCT MATERIAL WILL DE U5ED INCLUDING SPEOFIC CONDITONS OR DISEASES TO BE DIAGNO5ED OR TREATED
(Use Po. 2 d - Yr For measurement of twenty-four hour urinary aldosterone

excretion and twenty-four hour urinary cortisol excretion

m CHewCAt FORM ADwNi5frReD, 34
4- C-cortisol
1,2 3H-aldosterone

m De5CRm nOceDuiie5 wHiCH witL se Oe5lRVED TO MINtWZE HAZARD FROM HANDUNG, $f0 RAGE, AND DISPOSAL OF THE BYPltODUCT MATERIAli
|

See attached protocol

Id) DESCRPTION AF4D SKETCHES OF SPECIAL OfVlCES TO Sf U5fD FOR ADWHISTERING SYPRODUCT MATERIAL TO HUMAN MINGS arf YE5
(1) Aff ACHED (LifERATURf REFERENCES WILL SUFF#CEI OpcLg gygt |

(2) ON FILE WITH THE ISOTOPE 5 EXTENSION YES ( NO )
Rfrit TO APPLICATON NO ORCLE ANSWER

3. (o) PROPOSED DO5 AGE SCHEDULE -in millicuries for internally administered byproduct material other than discrete fined soveces, and .n toentgens or rods, os
appropriore, for internal or ea'ernal erradiation fecm discrete fined sources (gold seeds, cobolt needles, etc ! state separately for each condetion or disease
wse po e 2 d necesso,rt i

Two injections of 1.0 microcurie each of 4 14C- cortisol and two injections |
'

of 2.0 microcuries each of 1,2 3H-aldosterone
i

|
i

.

(b) INYESTIGATIVE PROPOSAL FOR EXPERIMfNTAL, NEW OR UNU$UAL HUMAN 05ES 15 ATTACHED. (Attochment (Y NO
should include .vtline .I conditions to be evolwated, including dato from onemot studies and/or obstract of LAstelure ORCLE ANSWER
soference of ony, number and type of putients (L e age group, moribund, ecc.))

'

SVPitODUCT MATElt|AL WILL NOT 6E OGTAINED IN PRECAUSRATED FORM FOR ORAL ADMINISTRATON OR tH PRfCAlle4AftD AND STERIU{ED FORM FOR
PARENTERAL ADWNISTRATION, DESCRit! IDENTIFICATION, PROCES$1NG, AN D STANDARDlIATION PROCEDURE 5:The isotopes will be tested 1

for purity by chromatography on three separate systems. The purified isotopes will
be dissolved in absolute ethanol and sterilized rendering them pyrogen free by Milli-
pore filtration. The isotopes will be kept as a 100/o solution of ethanol in sterile water
in a sterile, multidose stoppered vial. They will be administered to the subjects by a

E A*7. THE PROPOSED USE OF STPRODUCT MATERIAL HA5 MIN, OR WILL M, APPROVED SY THE MEDICAL ISOTOPE COM-
MffTff. ORCLE ANSWER I,YES ) NO

HOSPRAL FACILITIES FOR INDIVIDUAL PitACTICE USE ONLY

8. (a) THf APPLICANT HAS COMPLETED ARRANGEMENTS FOR A HOSPfTAL TO ADMT RADCACTIVE PAfifMTS WHEN- YES NO8

EVER ADVl5Asti. CNCLI ANSWER

(b) A COPY OF INSTRUCTIONS TO DE FURNISHED TO THE HOSPlfAL A5 TO RADIOLOGICAL SAFETY PRECAUTIONS
TO M TAKEN APO AVAILABLE RADI ATON INSTRUMENTATION 15 ATTACHED CNCLE ANSWFe YES NO
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March 1967USAMRNL
PHYSIOLOGY DIVISION PROTOCOL

Project No. 3 A 104501 B71 R Research in Diomedical Sciences
Task No. 05: Environmental Medicine
Work Unit No. 82: Metabolic Effect of Altitude
Study No. 4: Endocrine Effects of Altitude |

1

i
I. INTRODUCTION

It has been establish d 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 i
;

The transitory jimpaired physical and psychomotor performance.
!

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. Research has been concerned primarily
with the evaluation of cardiopulmonary and acid-base alterations in

Still, all of the reported, established alterations do not explainman.

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 sections summarize the observed
alterations of endocrine function, body fluids and electrolytes 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).
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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 intracellular fluid volume. Total body
i

water increases (15). Total body potassium obtained from body
40 is noted to be increased by one research group (16)scanning for K

but.similar measurements made by USAMRNL show that total body ;

potassium decreases (15). Excessive urinary excretion of sodium,
There ispotassium and chloride ions has been documented (15,17).

a significant rise in salivary sodium to potassium ratio (18) and urinary
sodium to potassium ratio (17). In addition to electrolyte changes,

urine volume increases at high altitude (19).
1

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-
These j

ing zero witbin three days of high altitude exposure (19).

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
volunt e e r s . 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
7

Various investigators using intermittent chamber studies in :

(20, 21), or actual field studies at high altitude (17, 22, 23),man

2
l
i

|

i

_. _ ._. __ - .. _ , . - . .
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have observed a rire in the 24-hour urinary excretion of 17-ketosteroids

and 17-hydroxycorticosteroids during acute exposure. One research

group did note a difference in the excretion pattern of 17-hydroxy-

corticosteroids and 17-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 physiological

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
1

these hormones during acute altitude exposure can determine the desir-

ability of a possible therapeutic means of controlli: g 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 glucose 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.

II. OBJECTIVE

The objectives of the present proposal to study human subjects

at high altitude are (1) 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 glucos e utilization.

< 3 e
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The purpose of the study will be to correlate these findings with the

severity of mountain sickness symptoms at 14,100 feet.

III. 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 j

1

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. Recent Army Research Office conferences

(30, 3 I) have pointed to a military need for studies on physiology, pharma-

cology and performance in high terrestrial environments.

IV. EXPERIMENTAL DESIGN

A. The subjects will be ten U. S. Army volunteers (19 to 25 years

old) who have signed a volunteer form indicating their knowledge of the
1scope 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 et these isotopes will j
i

be recorded in the subjects' Army llealth 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
,

e.nd is authorized to terminate the experiment at any time continuation |

would be detrimental to the health of the subject.
I

oJY ,

!
4

i
;

|

|
3
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The study will be conducted for a total period'of 21 days beginning

11 September 1967. The sea 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 and this would interfere with studies on

aldosterone secretion.

During the sea level test period, constituting days I to 14,' the

subjects will be started on a constant metabolic diet which will require

eight days of equilibration of body electrolytes prior to initiating
balance studies. This diet will be continued until the end of the study

on day 21. 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 there with living quarters provided for the subjects.

B. Clinical Study

1. Plan of study

Sea level test period - 0900 hours day 1 to 0900 hoursa.

day 15.
'

b. Travel period - day 15.

c. 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% carbohydrate, 15% protein, and 30% fat. The

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

80 mEq. of potassium, 1600 mg of calcium, and 1200 mg of phosphorous.

5
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During
The diet and water content are to be constant and analysed.

I.

On
the day of travel, the subjects will be maintained on this diet.

21:00 hours until 14:00days 5 and 19', the subjects will fast from
There will be nohours the following day (glucose tolerance test).

smoking during this interval.

3. Water intake
DailyDistilled water will be used for drinking purposes.

' water intake will be measured and recorded. A minimum of 1500 ml
of water per subject per day is to be consumed.

4. Medications
Glucose - 100 grams in distilled water administereda.

orally on days 6 and 20 at 09:00 hours

b. 4- C - cortisol (1 c) and 1,2-H - aldosterone (2 c) -

administered intravenously in 10 mi sterile solution of 10% ethanol in

water at 09:00 hours on days 9 and 17.
Sodium chloride - 500 mg in gelatin capsules in thec.

event of diminished dietary intake to maintain constant daily sodium

intake.
Potassium replacement elixir (5 ml contains 10 mEq.d.

of potassium as gluconate and citrate salts) - to maintain constant daily

potassium intake if intake of food diminishes when anoretic.

Calcium gluconate tablets 500 mg if food intakee.

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.

Intravenous infusions of isotonic sodium chlorideg.

and potassium wati be administered if severe vomiting occurs in order

to maintain electrolyte and water balance.
861N86

'
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5. Collections

a. Urine

Total 24-hour urine collections will be obtained

from each subject starting at 09.00 hours each day. Each collaction
!

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 kept in this state until analysed at the USAMRNL. 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. Blood

(1) Plasma insulin and glucose
At 08:30 hours on days 6 a:.d 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 is 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

7
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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
thenwill remain immersed in an ice-water bath during the collection,

immediately centrifuged at 12 degrees centigrade. The plasma will be
Alltransferred to screw-cap tubes labeled "ACTH" and frozen.

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.
i

c. Feces

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

i1, 12, 13, 14, 16, 17, 18, 19 and 20.
d. Vomitus

Any vomitus will be collected in plastic bags for

analysis.

,

C. Measurements i

1 Electrolyt e s

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-
Chloride and creatinine will be measured by the Auto-photomet r y.

Analyze r . The Fiske and Subbarow method will be used for phosphate

conc e nt rations ,

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
i

methods.'

8.

;
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4. Glucose and insulin

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 Lazarow

(32).

5. Steroids .

1

Plasma cortisol by the Peterson modification (33)a.

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

photometer. j

b. Total '24-hour urinary 17-ketosteroids and 17-ketogenic

steroids by the Sobel (35) modification of the Norymberski method.

Gas-liquid chromatography will be used to determine individual |

17 - k eto s t e r oids ,

Twenty-four hour urinary aldosterone excretionc.

by a modification of the double isotope technique of Kliman and Peterson

(36) using 1,2-II -aldosterone, 1,2-11 -tetrahydroaldosterone, and

acetic- 1 - C anhydride.
hour

d. Twenty-four/ urinary cortisol excretion by the
3 I4method of Erlich (37), using 1,2-H -cortisol and acetic-!-C anhydride.

6. Plasma adrenocorticotropic hormone

ACTII levels in plasma will be determined by the method

of Vernikos-Danellis (38) by means of bioassay in hypophysectomized

rats.

7. Plasma and urine os molality

Camolality will be determined by means of the Fiske

osmometer.

D. Radioactive Steroids as Tracers in lluman Subjects

1. Pu rification
I44- C -cortisol (specific activity SA 15-30 mc / millimole)

9
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and 1,2-H -aldosterone (SA 35 curies / millimole) obtained commercially3

from New England Nuc1 car Corporation will be tested for purity by j

chromatography on three separate systems. The purified isotopes will
be dissolved in absolute ethanol, and sterilized rendering them pyrogen-

free by Millipore filtration. The isotopes 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

offic e r.

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 (4 !). Similarly, over 90% of radioactive aldosterone injected

into human subjects is excreted in the urine within 48 hours (42). The

location of the tritium and carbon-14 labels in the steroid nucleus is
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 clinical research without the hazards
of critical organ concentration, the random labeling of body water by

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

Based on knowledge gained from reports in the literature, one

can make the safe assumption that the effective half-life (T I/2) of

these isotopes in man is one day (an over-assumption). The total

body burden would be calculated as follows: (44)

1. 4- C - co rtis ol . I e injected into a 70 kg man assuming

total body distribution with an effective T 1/2 of one day.
Dp ~73.8 x C x isp x T rads

10
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bp e 0.050 Mev. for CI4-

C = 1. 0/70,000

T = 1 day

Dp = 7 3. 8 x 1. 0 / 70,000 x 0. 050 x 1 rads

Dp = 5. 27 x 10- 5 rads
I2. 1, 2- H3 - aldosterone. Two c injected into a 70 kg man assuming

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

Dp = 7 3. 8 x C x Ep x T rads

Ep w 0. 006 Mev, for H .3

C 2.0/70,000
,

1
T r, I day ;

I

Dp e 72. 8 x 2. 0/7 0,000 x 0. 006 x 1 rads |
Dp s 1. 26 x 10- 5 rads

l4During the control period 1. 0 e of 4-C -cortisol and 2. 0 e of

1,2-li -aldosterone will be injected simultaneously (6. 53 x 10-5 rads).3

This will be repeated 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 emitter - approximately O. I rem per week (5 rem per year).

3. Monitoring radioactivity

During the experimental studies, after the administration of radio- )
i

isotopes all excreta will be collected until levels of radioactivity are equal i

to background levels. All samples containing radioactivity will be returned |
i

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 Amendment to AEC Dyproduct Material License No.

5-46-13 (A66) dated June 1966). All areas where 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. S. Army Medical Research |

|
|

''
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and Nutrition Laboratory for counting in a Packard Model 3314 liquid I
|

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

|
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 Regulations " 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 derivati;e method.

V. A DMINIST R ATION

A. The study will be the responsibility of the Physiology Division

of US AMRNL.

B. The personnel and their responsibilities will be assigned as

follows:

1. 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-leader,

12

.. .



. . .

.

.

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

5. Captain D. Whitten, MSC: Administrative officer

6. George J. Klian, Ph. D. - Technical supervisor
,

1

7. Major C. G. Liddle, V. C. - Radiation officer

8. One NCOIC: Subject control and dietary supervisor

9. Four enlisted military technicians |

10. Two civilian technicians |

|

C. Continuous physician coverage during the study will be the

responsibility of Captains A.II. Janoski and R. P. Carson of the U. S.

Army Medical Corps.

4

D. Cost j

l. Eq uipment 800.00

2. Chemicals, including solvents $4,000.00
|

3. Per diem for subjects 210.00

4. Travel for subjects 1,500.00

5. Diet for subjects 500.00

6. Air freight (samples collected during study) 700.00

7. Class A Funds 600,00

8. Travel for project personnel (7 investigators, 2,100,00
5 enlisted men, 2 civilians). Includes one

round trip to Seattle

9. Rental truck for equipment (30 days) 900.00
,

10. GSA vehicles (2 for 21 days) 400.00.

11. Lab rats for bioassay (250 rats) 800,00

12. Per diem for investigators 2,400,00

13. Per diem for enlisted men

a. Sea level site - 14 days (government 560.00
quarters available, government mess
not available).

13
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14. Per diem for civilian technicians (21 days) $672.00 |

15. Three investigators' per diem for three-day 144.00
site survey

.

16. Three investigators' travel to Seattle for 450.00
site survey (3 round trips)

17. Additional per diem for 3 investigators for 192.00 |
!four days at sea level site to set up study

18. Additional per diem for 4 enlisted men for 128.00
four days at sea level site to set up study
(government quarters available; government
mess not available)

19. Miscellaneous expendable items $',200.00

Total $18,816.00 I
!

E. Miscellaneous

Since the final approval by the A EC 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 AEC )

for action on the license amendment. Further mor e, 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 In for mation

See Appendix I and Appendix II. |
|

A. II. JANOSKI
Ca ptain, MC

14
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VOLUNT AR Y. CONW N i 1.1 AI L t.}E NI

w \itory Military Patient . Civill=n C*viliun Patient

|, , bovir 3 the Capacity to consent,

sciuntarily and without force or duress consent to perficipate in rescorch involving the use

of tiacer amounts of radioisotopes. I have been informed c!, and undentand, the nature, ]
|

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

the inconveniences and hozords to be expecreo, and the effects upon my health and person >

which may possibly come from participation in the experimen'.

Spec.f.i ically, I agree to rece,ive((introver ovst y))5* II 4 """' i' Y Iorohy

contoining microcuries of I also agree to furnish.

orine and stcol samples for the period following until no detectob!c todioactivity is present

and submit to measurements of expired gases if Corbon-f 4 has bee, received,

I understand that i may at any time during the cou se af the esperiment revoke my consentr

and withdraw from the experiment without prejudice.

I do not of this time nove any physical disecscs, except f ar the Iollowing

, or mental disease, to the best of my k nowledge.

.- |

: I

( __ l

DATE SIGN ATURE :i
'

:
.

~

5
1 SIGNATURE Of WITNESS

!
'

; APPROVAL
;.

I

{ l Nove personally oscertained that the quality of the foregoing consent is sufficient to

1.
permit the volunteer to participate in the experiment.

'
\

i i

! .
.-

ATTENDING PHYSICIAN PROJECT LEADER
i

;

i

.

* ~ * ** *- **' ens, qq. s , ,g y _ p .s . , ,

4
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APPENDIX II*

( |
i

! SUBJECT STATEMENT
4

' Date
-

i

I voluntarily agree to participate as a subject in the emperiment t. M
!

f conducted on high altitude. I am aware that I may withdraw from the
It has

! emperiment at any time without prejudice or penalty of any kind.

been explained to ane that constant medical supervision will be maintained |f
j |

and that neither the exposure to high altitude nor the saperimental techniques |1

|-
need in this study are unduly basardous. I realise that in some subjects the

1

high altitude may cause any or all of the following symptoms: dryness ofi
'

the mouth and nose, excitement, blurring of vision, dissiness, tiredsess,
a

tremor, lack of appetite, mild cramps, thirst, confusion, a sense of
j

well-being, sleepiness, rnuscular aches, ringing in my ears, nausea, runny
nose, headache, hunger, sleeplessness, coughing, rapid heart best, chest

i

j patas, htigue, constipation, fever, muscular stiffhess, stomach ache,
*
,

: itching or sneesing.
<

The nature and purpose of the experiment have been explained to mei

i
~ and I sign this statement fully understanding the project, any hasards

connected with it, and my rights.
.
,

!

i
!
1

(Name)i

!

i
i

!
.

.

3

4

,

'

:
'

.. . ~ - - - -- - --. .. . , , _ _ _ _ . _ . ,
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'''' 3 SUPPLEMENT A-HUMAN USE

This page may be completed by the physician's preceptor (if any) in the medical use of radioisotopes. When the information is not
furnished by the preceptor, the norne and present address of the preceptor (if any) should be shown in item 12 below.

9. (a) USING PHY$tCIAN'S NAME (b) NAMf AND ADOttSS Of APPUC#47 (if d Nereat t,om f(e))

Alfonso H. Janoski Capt MC
USAMRNL
Denver, Colo. 80240
10. CLNICAL ftANNO AND EXPERl(NCE Of PHYSICIAN WHO wtLL U54 SYPRODUCT MATERIAL

(A) (s) (C) (D)
TYPE 07 PARfiCIPATION FOR ALL CA$f 5

NUM6(R Of M COLUMN 4 (cercle opplicable nom.150 TOPE CONDmON(5) DIAGN0$ED OR TREATED CASE 5 be,s et nems .a cco,conce ..th key see
f ,tn below)

g((F)1-131 Diagnosis of thyroid functica 60 (i) 2
Q3 dTreatment of hyperthyroidism 15 Q) 2

" Treatment of thyroid concer 14 d) 2 (3)j
Treatment of cordiac conditions 1 2 3 4
Brain tumot localizatica 5 1 2 3 (TJ
Blood determinations 1 2 3 4
Kidney function 1 2 3 4
Others: 1 2 3 4

P-32 Treatment of polycythemio and leukemio 10 @2 3 @
Soluble Brain tumor localization 1 2 3 4

Treatment of bone meiostoses 2 1 2. 3 @
Others: 1 2 3 4

1 2 3 4
P-32 Treatment of prostatic concer 1 2 3 4
CrPO4 Treatment of cervical concer 1 2 3 4

Treatment of pleural effusions and/or oscites 1 2 3 4
Others: 1 2 3 4

1 2 3 4

Au-198 Treatment of prostatic concer 1 2 3 4
Colloid Treatment of cervical concer 1 2 3 4

Treatment of pleural effusions and/or oscites 2 1 2 3 @
Others 1 2 3 4

1 2 3 4

Cr-51 Blood d* terminations 26 @2 @@
; Otherii 1 2 3 4

1 2 3 4

Other rPri t 111m inhn11pd R Onthan 111 i nh ell ed 6 (0 @ 3 @
isotop*s St orni 1 c: _ ppnonmh 1 2 3 4

1 2 3 4 '

Rey to above numbers (column D)'

Active Porticipation end Discvisien in the:
,

1. Enomenohon of poheats to dewrmine suitability for rod.oisotope deognosis and/or treatment ond recommendefions on desoge to be prescribed.
2. Collabomhon in colibretion end edministrohon of deseges incivding relowd moosurements end plowing of dote.
3. Active period of training and emperience of sufRcient dweetion to perm.t followup of ponents shrough treetment end poenreatment period including

reevolwehen es le effectiveness and complications.
4. St dr end disc ss.n .I cos. f.as ,i.s s. .siebi,sh m.st .ac.ci d gn uc end/.r ih.,., tic t.chni s for th.s ,.di.;sofo,. os..

,

II, TOTAL NUMAER OF HOUt$ Of PAAflCIPAflON IN CUNICAL TR/.'T hours

8 2. TH( TRANING AND (IPERl(NCt INDeCAftD AeOvt WA5 067AMED Utett THE SUPeavisaON OR OUIDANCE OF
Dr Sergei Feitelberg - Mt Sinai Hosp New York; Dr Sidney Werner -
Columbi P Dr Nicholas P. Christy -Roosevegt gesby$egi g .Med Center N.Y.;

> ofp8vs==nI,,L.,sern
- At
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Page f.o

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Uw .o,le=+asol shee'. J acce..o,r)

8. TYPt 07 TAAINiNG DUtATION OF ON THE JO4 FORMAL COUest
WH( Af TR AINf D TRAINING (Cart . ...,) (CWie see,)i

.. P, < .,ie. o.4 ,,. nce. .e , o noa Nuclear Medicine Dept g N. @ N.
p'a *<' = Univ. Hospital, Ann Arbor. 1 mo.

b. a.d .octevery m...v,ement . condo,d so. Mich.
.... .,,a m. ...no, .ec sa.. e . . a .. . n 1 mo. (n) N. Q N.

.,.m..,.

<. u. emoi.< .a4..i. iono .bo... .se ny,, y,,,
I

y,, y,
..e ..a ,.eo.. e m. .. .e , a........, 1 mo. v

f
"

1 mo. b "* **
s s..:...<oi e u, .e ,w......a

9. EXPEtl(NCE WifH RADIAflON (Acevoi v.e .I ,.ds...ofopes o, .que. ole,,f .sponence j

ISOTOPI mAnimum AMOUNT wHeeg gxPesigNc3 WAS GAINic OURATION 07 f APitifNCE TYPt CP USE

I* 10 Me Univ. of Mich. Med. Center 1 Month Diagnodic and
~~

Therapeutic

Xe N 1 Curie Univ. of Mich. Med. Center 1 Year Researchl

| I
10, RADIATION DiffCTION IN5f aVMf NI$. (U.e .wp,lemenial .heets sf nece..ory )

tvPt of IN$f fUmf Nf1 NUMelt RADIAflON SEN$lflYifY RANG ( WINDOW THICENf 55 U5f
(bwlede 6. d .adel ov.b., of e.sh) AVAl%ASL( OtifC7fD (.r/hr) (.g/cm') (Mom 8.rmg. . e,eag. meo.or,.g)

i

1

l

1

1

I t. MirHOD, f tEOutNCY, AND 5f ANDA805 USED iN CAU4RAflNG INST 8Uh ENT$ U$ttD A80vt.

.

in. ,== iADoeST65sTwnis. AND siO *ssAv reOC Dunes UseD. (r,a s,e <sy ,*.s.,..n , e ,,.<e..m..., ..r. ,6,a

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
ia eACiunes AND iOUiPwNr. D. -,.6. . , .,, ...u... .a .. . .a i . . . . . . . .e,. . ...eis.... . 6 a.. . . e.,i. , .6e n

.. a,.,... w. (Coi. . ,3 v. N.

i.. RADIADON PROnCTION PAOGR AR De.<,ib. th. rd..ti.a ,,.eue .,i p,.ge m .clW.g c e,el ,n.o.w,e. If .,ps.cos .. s .r. .id ..w, e.. .vb-is le.h
.... ,,-.4... ..e.,,i 6i., ... . m.,,.a e.,.,,eme., ,, ,.,,,,,,,.i..,. .. ..,..,. e.,,.,,o,........ ,w.... ,.., em.
...m..~..a..,..*e.,,e.

is. wAsn Dis,0 SAL. .......i........ O.e,.. . .., 4....ia ee-a, .e .w. . .cn ..ii
6..a,....,.e...<n.e........m.....,i.,w..-..,..,.e.. ..... . ,* . ,,,. . a ..o . . o.s.,,, i,.4.

CERTIFICATE (This item must be completed by applicont)
16. TH( APPLIC ANI AND ANY Of flCI AL IIICUTING THt$ C(RDFICAff ON 6t HAL7 OF THE APPLICANT N AufD IN IT(M I, C12flFY THAT THl$ APPLICAILON B$

PatPARf D IN COP 4f 0 amity wifM fitLE 10 CODI of ff Dia AL agcVLAtiONS, PARI 30, AND THAT ALL INFOaMATION CONTAINf D HE AfiN, iNCLUD4NG ANY
$UPettutNis ATTACHED Mtat10,1514UE AND COsatCT TO THE SIST OF OUa ILHOWLEDG4 AND $(UEF.

Richard P. Carson. Capt... M.C.
8', Ap,4.c e m.d a 6 e i

Dok By:

.

fitte of c.,hfy.g .hi.e

W ARNINO.-18 U. 5, C., Se<h.n 100ls Ace of June 25,194 4, 62 $8et. 749; make, it . cnmin.1.aen e t. m he . w.lifully sol.e .t.'em.at or
repenent. hon a y dep.,tm.nl ., .,en<r .e the Va s.d Sto.e. o. t. ony m.n., with.a it. .v, .d ch.n.

. e t ese.eis.1 m.fi .mcs : ine e-No-w

i
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I'o-*i> APPLICATION FOR BYPRODUCT MATERIAL LICENSE 's*'M,***d
,

No. u neso
'''' 3 SUPPLEMENT A-HUMAN USE

This page may be completed by the physician's preceptor (if any) in the medical use of radioisotopes. When the information is not*

furnished by the preceptor, the nome and present oddress of the preceptor (if any) should be shown in item 12 below,
,

Mel uslNG PdY$EIAN'$U, arson, Capt M(bbNAME ANo ADosts5 Of APPUCANT (it dedetent t<om 9|el)
AME j

cnar .

USAMRNL
Denver, Colo.

,

10. CLINICAL TRAIN 6HO AND EXPittlNCE Of PHYSICIAN WHO WILL U$E SYPRODUCT MAff t1AL

(A) (S) (C) (o) l

TYPt OF PAtflCIPAflON FOR ALL CAS($ |
NUMHAOF IN COLvMN 8 (circle opplicable nom.

l$OTOPE CONDITION ($) DIAGNO$ED 04 TRfATED CA$E$ bets of iteens in occordonce with key set
j

forts * below)
<

g.131 Diagnosis of thyroid f6nction 2 14 @g 3 (4)
Treownent of hyperthyrodism 6 dy2h[_@4

* _ Treatment of thyroid con < er 3 ()/ M3{(4)
Treotment of cordioc con titions 1 1 2 3 @
Brain tumor localization 1 2 3 4

Blood determinations 3 (1) (2) 3 @,

Kidney function 1 2 3 4
,

Others 1 2 3 4

P-32 Treatment of polycythemio and leukemio 3 (1) (1) (3) (4)
Soluble Brain tumor localization 1 2 3 4

Treatment of bone metastases 1 2 3 4 j

Others: 1 2 3 4 1
1

1 2 3 4 '

*

P-32 Treatment of prostatic concer i 2 3 4 j

CrPO4 Treatment of cervicol concer 1 2 3 4 |

; Treatment of pleumi effusions and/or oscites I 2 3 4
Others: 1 2 3 4

1 2 3 4^

Au-198 Tesotment of prostatic concer 1 2 3 4

Colloid Treatment of cervical concer 1 2 3 4
Treatment of pleural effusions ond/or oscites 1 2 3 4

Others 1 2 3 4 *

,

l 1 2 3 4

Cr-51 Blood determinations 3 (i) (i) 3@
! Others: 1 2 3 4

1 2 3 4
4

Other Hgd7 Brain and Renal scanning 15 G) G) 3 G7
isotopes N a'" Dilution study 1 (O CE 3 @

1 2 3 4

mer i. e6ov. numb.,s icokima o)
Aci... Po,t.cpos.en ead Discuss cn in the:
1. tuominehen of pahents to determine evitability for rod.oisotope d.ognosis ond/or treatment and recommendations en dosoge to be prescribed.
2. Collaborehen in colerehen end edministrohen of desoges iacted.ng related moonvrements end pleeting of doio..

3. Active period of heinine end 8.p*reence of suff.cioni dveehen to pennit followup of patiensa through treatment end peestrootment period incivding'

soevolvetion es to eRechveness and complications.
4. $.vd, .ad di.cuni.n . c. fiision.s .simbi h m e .=.cw di n.stic .nd/., ther.pe.m t.chni, : eer this e _# .

,

160t1. TotAt Numasa or Houes or PAaTICIPAftON IN CUteCAL TEC , %

is. He taAuMo ANo expeneNC iNoiCArvo Asove was oorAn no uteen twe sureevisioN on ovoANCs or

Wm. H. Beirwaltes, MD At Univ. of Mich Med Center
ea- . et a . -e tem =ce n Ann ArBM*tatal Mich n.eaa->r

.- _ -
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i U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY
'

FITZSIMONS GENERAL HOSPITAL
DENVER, COLOR ADO, 80240'

! IN REPLY REFER TO

'

MEDEN-PH 7 July 1967'

;

,

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

TIIRU: Commanding General |

U. S. Army Medical Research |
~

ment Commandand te '

ATTN: Chief, al Rsch Br.
Office of The Surgeon 'aTf) l'$ jcg7 ||Department of the Army
Washington, D. C. 20315 l

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

1. Submitted herewith is application for renewal and amendment
,

to Byproduct Material License No. 05-00046-13 in six copics 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, j

this application is for an AEC amendment to use radioisotopes in i

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.

'^ '~l L
m n..: C -

3 Incls: JAMES C. SYNER
1. AEC Forms 313 & 313a Colonel, MC
2. Protocol Commanding-

3.Trng & Exp

i

961116 |

.
.

_ . . . . . . ._

g - --
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.

DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL

WASH f NGTON, D.C. 20315

IN REPLY REFER TO:

MEDPS-P0 2 August 1967
.

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

Gentlemen:

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

Sincerely, ,

I
- ..

>} - [y 4 |'

/

.
.4 ; ,.w. - -...

1 Inc1 HERSCHEL E. GR FFIt
'

as (in trip) Colonel, M. C.
Chief, Preventive Medicine Division

i
i

96146
. . . . . . . . _ _ . . . .
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AmMic tNaem cous5 ion , , , , , , , , , , , ,
' '*

,,,, ,,c,3,3 ' * ' ' ' " " " " ' * " " '* APPLICAll0N FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTIONS.-Complete l' ems 1 through 16 If this is on initial application. If application is for renewol of a license, com.
plate only items 1 through 7 ond indicate new information or changes in the program os requested in items 8 through 15. UseU.S. Atomic Energy
supplemental sheets where necessory, item 16 must be completed on all opplications. Mail three copies toIsotopes Branch, Division of Licensing and Regulation.Upon opprovol of thisCommis sion, Washington, D.C.,20545. Attention: An AEC B product Material License is issued inopplication, the opplicant will receive on AEC Byproduct Materfol License. Y

accordance with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub.
iect to Title 10, Code of Federal Regulations,' Port 20.

l. (e) NAME AND StaEET ADOeE55 OP APPUCANT. (inshivhoe, form, hospetul, (b) STREET ADDRE55(15) AT WHICH SVPRODUCT MAftalAL WILL DE USED. (if
a. reno rrom o cone.rsm en >

Department of the Army
Fitzsimons General Hospital and Same as 1 a
Ue S. Army Mede Rsch. & Nutrition Lab.
Denver, Colorado 80240

3. PREVIOUS LICENSE NUM6ER(5E (W shes as on oppiscof'on for renewol .of a
2. DEPAATMENT To ust tyreoDUCT MATEalAt

D.<en % ,le se ,a e o a .e n . b.,i

Radioisotope Clinic Present application is for amendment to
Cardiac Catheterization Laboratory Lic. Noe 05-00046-13 (A66)

4. INOlVIDU AL USER (5). (Name and tale of endsvedwal s) who .sfl use or chtwfly 5. RADIAflON PROftCTION OfflCER (Nonne of person dwynoted os rod'chen pro-
l

supervose use of byprodu<t morereal Geve womong and esperse,,ce on Isees 8 and neshon oW<er J orker phon 6nduvidual user. Anach resume of ha woonong and es-

perence os on Items 8 and 9 )9)
As specified and approved by the Radio-
isotope Committee, Fitzsimons General Same as 4
Hospital

ib) CHf.MICAL AND/OR PHYSICAL FOAM AND MAXIMUM NUM8ER OF MILLICualES OF EACH CHEMICAL AND/On PHYS.6. (o) sf P900VCT MAff RIAL. Iflements
and muss number of each ) ICAL FORM THAT YOU WILL POSSES $ Af ANY ONE TIME. Of sealed sourceis), also stofo nome of monvincturer, model

n.s.,. n.,, se, e, so,, .a ou mo.. m . v.,, ,e, so.,,e i

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 Centere

7 Ot5Cai6f PURPO51 FOR WHICH SVPRODUCT MAf TRIAL WILL Bf USED, Uf byprodvet moserial ,e for " human use," supplemen# 4 (form AfC-Ji3of must be com-
pieled an low of lhes afem if byproduct n'oserial es a fhe form of a seuled soun*, an<lude 16e nione and model number of the storege coniconer and/or device en
.h.de e.e so,,r e lue s,o,a oa, o, . sed.3

See Form AEC 313a attached.

.

93940
-

(Continued on reverse side)
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Farm AEC-313 (5-58) 'M
| TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM d (Use supplemen8al sheets a necusory)

~
-

4. TYPE OF TRAINING DURATION OF ON THE JOS FORMAL COURSE
WHERE TRAINED TRAINING (Circle ons.or) (Circle ans-er)

,

Individuals will have appropriate vn No ye, Noo. r,inciptei ond peace.cn of rodio'ioa
; protatica . trainimr and arnerience_ prior to their

approval by the Radioisotope Committee,6. Rod ooces,ty ,n.asv,ement stondo,diso.
'" "* '" "*tio. ond monito,in. .. ni,ves and in. Fitzsimons General Hospitale

st,vments .

c. Mothemotics and calculations basic to the y,,

use end measurement of radioacticty

" "
d Biologicol effects of radiation .

9. EXPERIENCE WITH RADIATION. (Aceval use of rodeoiso8 opes or equivalent esperience-)

50 TOPE MAXIMUM AMOUNT WHERE EXPEtlENCE WAS GAINED DURATION OF EXPERIENCE TVN OF USE

Same as 8e
.

10. RADLAflON DETECTION INSTRUMENTS. (Use supplemental sheets 17 necessary )

TYPE OF IN5f tUMENTS NUM4ER LADIATION SEN5fflVITY RANGE WINDOW THICKNE5S USE

(biclude make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm') (Monitoring, survenng, moosvring)

As described in app Lication f:>r renewal of Byprocuct Material License No.
05-00046-13 (A66) dated 21 June 1966

-

,

.

.

I t, METHOD, FREQUENCY, AM) STANDARDS USED IN CAUSAATING INSTRUMENTS tl57ED A80VE.

See License #.05-00046-13 (A66)
12. FEM BADGES, DOSIMETERS, AND SiO. ASSAY PaOCEDUet$ USED.- (For sim badges, specify meeod of celebrohng and processing, er nome of suppl.ee)

See License # C5-00046-13 (A66)
,

INFORMATION TO BE SUSMITTED ON ADDITIONAL SHEETS
l 3. FACILITIES AND EQU6PMENT. Describe laborotory focilshes and remote handling equipment, storoge contoiners, shielding, tume hoods, est. Esplanatory skeh:h

** See License # 05-00046-13 (A66).e sea.ty is o oa,ed. (Cw ."') '"

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program includusg control moosures. If epplecoteo.n covers sealed sources, submit look
test.ng precedures where opplicoble, name, treming, and esperience of person so perform lech tests, and errongemeries for performing initial rodiation survey, serv.
icmg, moetenm.c. .nd ,e , .i ei,e sov,ce.

See License # 05-00046-13 (A66)
13. WASTE DISPOSAL, if a somme siol weste disposal service is employed, specify nome of company. Otherwise, sultmee derailed descripnen of methods which will

be used for desposing of radicoct ve wastes and estimates of the type end omount of ochvity involved. he RMchd 1

CERTIFIGp43@issitem must be completed by applicant)
16. THE APPLICANT AND ANY OfflCIAL EXECUT1 Tif 7 THE APPUCANT NAMED IN ITEM I, CEtflFY THAT THIS APPUCATION 15

PREPARED IN CONFORMITY wtTH TITLE 10, C DERAL'Et , AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY

SUPPLEMENTS ATTACHED HERETO,15 Teuf Ape
aRECQ"'

.O WLEDGE AND aEUEP.

Dept of the Army FGH&US Army Med; fg. v 5W Rach & Nutr Tah., Denver, Colo_80240..--;

! @O ' / %' ~ g h, - A,,rd_% .

i., um
'

-
'

e
o,,,

A DWIN OV R s f, Colo , MC
' "

G, / ' Chairman, Radioisotope Committee,

, _ _ - T. tie of cor fv.,,g on.c.o.
,e # ,

,

WARNING.-18 U. 5. C., Sechen 1001, Act of June 25,19d8; 62 Stat. 749 maku it a criminal offense to make a willfully false stotement or4

representation to any department or oGency of the United States os to any moteer within its !vrisdiction.

ero ess sts

_ _ _ _ - - _ - - . _ - - _ - _ _ . - - _ -
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U.orne Stans Avosuc tw.ov Commiss.oas*
*

'~ ^'''I[' ' ~ APPUCATION FOR BYPRODUCT MATERIAL UCENSE |" doe,Tle'*o'Ho n_mo i
*

oD-4
''** 3 SUPPLEMENT A-HUMAN USE,

,

if byproduct motoriol is for " human use" (intomol odministration of byproduct mof. E or the radiction therefrom to human beings), 1

complete this supplement and oMoch to the opplication for byproduct rnatorial license |

3 I. (.) US4NG PHYS 4CIAN'S NAME (b) NAME AND ADDAESS Of APPUCANT (if aird.r.nf fro. l{.))

Dept of the Armyhied RschFitzsimor.s4

Gen Hosp & USA a Same as la i
;

Nutr Lab, Denver, Colo 80249 i

4
i 2. THE USING PHYS 4CIAN IND4CATED A40VE 15 UCENSED TO DlSPENSE DeUGS IN THE MACTICE OF MfDIONE SY A STATE 08 TEARff0tY .
3 Of THE UNfftD STAftS, THE DeSimCT Of COLUMelA, On THE COMMONWEALTH OF PuttTO RICO. ygg} g

.As permitted by Radioisotope Committee, Fitzsimons Gen Hosp CeCtsmsma j
|

_3. A STAftA4ENT OF USsNO Phf S4 CLAN'S CUN8 CAL AADtOISOTOPE EXMRIENCE (PAGE 3 OF TNf5 SUPPLEMENT)IS SutWTffD IN SUPPORT
l

,

OP Thal APPLICAflON. If ANSWit t$ t*Q, USE PAGE 2 Of THl$ SUPPLEMENT TO EXPLAIN OR MFf A TO OTHER APPUCAflON 08
( NO )

,

1 nS j7 MtAnD DOCuNewS ON wmCH U.S iwOnMAnON Aman $.
c'c2' *5"' IAs permitted by Radioisotope Committee, Fitzsimons Gen Hosp

PROPOSED DIAGN051$ OR TREATMENT

I 4. l.) OtSCRGE PURPOSE POS WMCH SYMODUCT MAftetAL WILL M U$tD INCLUDING SPEOFIC CONDritONS OA DISEA$fS T(* A DiA. N> SED OR filf ATED

| (Use P : .f - ,> Xenon-133 - For measurement of myocardial ',lood ih,r' in i

; patients with (or suspected) coronary artery diseasee

(b) CHtWCAL PORM ADWNtSTiefD:,

Xenon-133 - gas dissolved in salinee

(c) DESCRet MOCEDunt$ WHaCH WILL M 08SeavtD TO WNIMi2f HAZARD FAOM HANDUNG, STOAAGE, AND DISPOSAL OF THE SYPRODUCT MAftetAL:

See attachment 1

I (d) DESCRf'flON AND SKf7CHE$ OP SPECAL DtvlCES TO BE USED POR ADWNISTER$NG SYPRODUCT MAftelAL TO HUMAN MINGS Atf
("5) *

o) AnACHeO(untArUne MemHC S witt SueMCr' See attachment 2 CMCtr mSwe
3

I (2) ON FILE WITH THE ISOTOPf 5 EXTENSION

AtFtt 70 APPUCATION NO 04CLE AN5WEA

5. (a) PROPOS!D DOSAGE SCHEDUlt. In millicuries for internolly adm nistered byproduct m.tereal other th.n discrete fined sourcess ond in roentgens or rods, osi

appropriate, for internel or enternal ieradeotion frem discre*e fiaed sources (gold seeds, cobolt needles, etc.) state separately for each condition or disease
ws. Po,e 2 ,e nuesso,,n,

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

!
i

l

i
.

(b) INYtSDGAffvt PSOPOSAL FOR EXPtelMENTAL, New OR UNUSUAL HUMAN U$t$ 15 ATTACHED. (An.chment ("5 )
' *

a .u. -ti .f coa.t ns 6e . i d inu n. d fr .n. i s,s s oaf. .bs ., i ,.to,. CMCt, ms ,

. .nc. .f .n,. m6., .a tyP. .f nts a . . -boa. .=.n !

{ QW
e. IF BYPSODUCT MAftSAL WILL NOT BE OSTAINED IN PRECAUSAAftD FOGM FOR ORAL ADWNISTRATION 04 IN PGECAUSAAffD AND STEtlulfD FORM POR

PAmeNnRAL ADWMSTRADON, DESCRW IDENnMCADON, MOCESS4NG,2 0 STMDARDl2ADON PROCEDURES' Xenon-133 will be

i obtained from Union Carbide Corpe , Sterling Forest Research Center in precalibra-
ted ampules containing the gas dissolved in salinee Sterilization of the solution will
gglgg g agg of the solution thru a milliporg t r into

,

i'

7. THE PROPMUSE OF DYPRODUCT MAftalAL H AS MEN, OR WILL et, APPROVED BY Utt MED6 CAL ISOTOPE COM.
( Yt3 ) *;

i MffftE. CMCLgANSWre

| . HOSPITAL FACILITIES FOR INDIVDUAL PRACTICE USE ONLY
1

'
8. (.) THE APPUCANT HAS COMPLfftD ARRANO4MENTS FOR A HOSPITAL TO ADMIT RADIOACTIVE PAfifMTS WHEN. CIK1f ANSWft YII *4

tvet ADVISASLt.
(b) A COPY OF INSTRUCDONS TO BE FutteSHED TO THE HosptfAL AS TO RAD 60 LOGICAL SAPITY PRECAUTIOpe$

TO M TAKEN Ape AVAILAGLE RADIAftON INSTRUMENTAflON t$ ATTACHED. CNCLI ANSWER * NO

I
i
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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 airtighti :

syringe just prior to use. The material will be stored in 7 shielded hood

in the Radioisotope Clinic. The lead shielding 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 Radioisotope 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
I

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 10-6microcuries/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 negligible.
,

'

,
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ATTACHMENT 2 (AEC 313a, item 4d)

A complete description of the procedure for measuring 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. Cire. Res. 15: 28, 1964.

Results of a clinical study utilizing this technique 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 Circulation in Man and Dogs. Circ. 33:107,1966.

6, '

kV Edi, q/bj
-

si % 2 w ,
y{* \

n n:w. , . ,
'
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6 April 1967

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

INTRODUCTION

Selective coronary arterlography 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 this protocol is designed to fill this gap in our

knowledge.

M ETHODS

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 investigators (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. Enclos ed

are three figures from his studies illustrating the method of calculating
MBF from the precordial radioactivity 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).

93940
-. ..
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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 '.e 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 Fitzsimons 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.

Each 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 90-95% 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 small. The organs

receiving the largest exposure are the heart and lungs. Lassen (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 - 8. 8 mrad, gonads - I.

mrad, and other tissues - 1. 6 mrad. For the local organ being studied:

brain (400 gm tissue exposed) - 86 mrad, kidney (150 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 133; 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 -|
i

2

:
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released outside in an open area. 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 room background could be detected using an

ionizing chamber monitor under the conditions described. i
:

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 I cm 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

Radioisotope Division. Any Xenon solution remai:dng at the end of

the study will be allowed to decay for tvio 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 iodido 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.
.

;

!
; INVES'I GATORS

{ Principal investigator for this study will be: Captain Richard P.
i-
i Carson, MC.

Associate investigators will be: Captain Charles Peterson, MC;

Lt . Colonel Robert Jones, MC; Major David Preston, MC.;

RICHARD P. CARSON
Captain. MC
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FIG. 1
Portion of record from closed-chest dog experiment showingAbove:

typical precordial radioactivity curve following injection of Xenon- 133
in saline through a catheter positioned within the ostium of the left coronary

Vertical lines represent I second time intervals.artery.

Semilogarithmic replot of the washout portion of the curveBelow:
(after subtracting background). The half time of this line is used to
calculate flow from the formula

log 2 A 100
T'

Flow = g
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FIG. 2

Results of 4 opened-chest dog experiments in which posterior circumflex
branch of left coronary artery was cannulated and blood supplied from femoral

Xenon- 133 in saline was |

artery via an externally controlled rotor pump. |injected through a side arm in the tubing between the pump and the coronary
!The scintillation probe was. positioned over the thoracotomy at theve s s el.

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.
.
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FIG. 3

Effects of sublingual administration of 0. 3 mg nitroglycerin in
9 male subjects. MBF was calculated from the disappearance rate
of precordial radioactivity following sNactive injection of Xenon- 33

'c,",
in saline into the right coronary artery.

@Group I - One patient with no cardiac disease.
Group II - Five patients with coronary artery disease. @ Z{ '' ' ~j

*
, .

Group III - Three patients with myocardial hypertrophy. , % ,
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SLSJET Appliestian for A " = d of ]typroevet Msterial License;

i
!

1
'

TO: The Surgsce ammeval
,

ATEN: M -F |
;

|
Department of the Armor

j unshingtem, n. c. 30315
;

Submitted herewith is Appliostian for Ammenenest of Byproduct
Itutorial License Number 5-M.13 to pensit the use of pre-es11 busted

;
Emmem-133 gas dissolved la salias for asastmement of myocardial'

' blood flow AE Fom 313 and 313a are subesitted in six copies

i for appropriate processing.

i
'l

! I

i

: Inci E m E. MAUEf
as Ma,ter annawal, 3cj

i Commanding

;

i
!
|
1

i

I
i
i
i
i
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" - DEPARTMENT OF THc. ARMY
OFFICE OF THE SURGEON GENERAL

WASHINGTON, D.C. 20315

IN REPLY REFER 70:

MEDPS-PO 20 April 1967

|

l

iIsotopes Branch
Division of Materials Licensing |

'

U. S. Atomic Energy Commission
Washington, D. C. 20545

Gentlemen:

Recomraend approval of the inclosed application for amendment
to AEC Byproduct Material License Number 5-46-13, Fitzsimons General
Hospital, Denver, Colorado.

Sincerely,

g h: . ;-m- ^
*

1 Inc1 WILLIAM E. FROEMbING
as (in trip) Colonel, M. C.

Preventive Medicine Division
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, '""" " "" 5 5 *" e-m .-o.edFe,m uc.m ***** " '" "'" APPLICATION FOR BYPRODUCT MATERIAL LICENSE -

INSTRUCTION 5. Complete items 1 through 16 if this is on initial application, if opplication is for renewol of a license, com-
jfems I through 7 and indicate new information or chonges in the program os requested in items 8 through 15. Useplate only

supplemental sheets where necessory, item 16 must be completed on all opplications. Mail three copies to:U.S. Atomic Energy
Commis sion, Washington,0.C.,20545. Attention: Isotopes Bronch, Division of Licensing and Regulation.Upon opproval of this
application, the opplicent will receive on AEC Byproduct Material License. An AEC Byproduct Meterle! License is issued in
accordance with the generot requirements contained in Title 10, Code of Federal Regulations, Port 30 end the Licensee is sub.
lect to Title 10, Code of Federal Regulations, Port 20.

l. (e) NAME AND Sittti ADDRESS OF APPtlCANT. (insfetveson, Arm, hospefoi. |b) STREET ADDRf 55(f 5) Af WHICH $YPRODUCT MAffitAL WILL SE U5fD (if,

person, eer J de#went from I (a))

Department of the Army
Fitzsimons General Hospital and U. S. Arq

; Medical Research and Nutrition Laboratoly Bame as 1(e.)
Denver, Colorado 80240

i

| 2. DtPARTMfMT TO USE BYPoODUC1 MAftetAA 3. PafvlOUS LICEN5E NumetA(5). (if Ass is on applecation for rene-ol .of a
8"*'"> P""" '"d""* *"d "' ""6*' 88U. S. Army Medical Research and

Nutrition Laboratory 05-00046-13

4. INDIVIDUAL U5f RIS) (Nome and h#fe of mdevedvol(s) who well use or derectly 3. RADIAllON PROffCTION OfflCER (Name of person designored as rad ohon pro-

supervene wee el byprodnt meterol Ge.e noenmg and empercente on items 8 ed Jechen oWcer ,9 oAer Ann andeveduol user. AMack resurne of his svo*neng and ev

9) pereence os en items 8 ed 9 )

Users approved by the Radioisotope As designated by Radioisotope Cnmmittee
Committee

6 (a) Sf PRODUCf MATERI AL (flements (b) CHEMICAL AND/Oa PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURit$ OF E ACH CHEMICAL AND/Of PHYS-
and mass nosnber of each ) ICAL FORM THAT YOU WILL POSSESS Af ANY ONE TIMO (if sealed source (sk also s#oes nome of monviocturer, model

number, number el soortes and monomven acteenty per source )
,

A. Strontium-90 |A.Strontiumsulfatesealedsource A. 13 millicuries'

i manufactured by United States

| Radium Corporation, 4150 Old
,

Berwick Rd., Bloomsburg, Pa.
17815
Source will be in a Model AD-10
cell for a gas chromatograph
manufactured by the Glowall
Corp. (Seeitem#7)<

t

I
|

|

7. Discrise Pu=POS foe wH CH sVPeO CT Mateerat witt se useD (if 6v,, <h,c, moie,,ol .s for nomon .se.~ soppumene A (Porm arc-s i so; mos, be com-
if byprodwet mo eref en an Ao form of a sealed sourro, include the make and model number of Me smoroge codoener ond/or derwe enpleasd in low of Aes efom s

.u.* Ae se.,ce .a be wed end, e, ed.:

For use in a Model 310 gas chromatograph manufactured by the Glowal.1 Corp.,
2530 Wyandotte Rde, Willow Grove, Pa., 19090.

, g ,3 4

J J. L J.

(Conteved on reverse side)
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F.rm AEC-313 (5 58) Pcige T.o

TRAINING AND EXPERIENCE Of EAC'iINDIVIDUAL NAMED IN ITEM 4 (U e supple.easol sheets if neccmory)
- '

3. TYPE Of TRAININ O DURATION OF ON THE JOB PORMAL COUR58WHERf TRANED TRAININO (Cirds ms w) (Carci. en.ww)

a. Pr6nciples and proctices of radiotion Individuals will be approved by '" * *" "*
the Radioisotope Cmmnittee,P'*<'da - -

Fitzsimons General Hospital6. swiooctivay m.o...m seawo,diso.

Hon and monitorins fechniques and in- Yes No Y.e No

seruments . .

c. M.shemopcs and calculoei.ns basic to the y,, g
use end nieasurement of radioactivity.

" "
af. Biologic.l o#. cts of rodiotion.

9. EXPERIENCE WITH RADIADoN. (Actual we of radioisofopes or equivoknf esperi.nce.)
,

alOTOPE MAXIMUM AMOUNT WHEtt EXPERIENCE WAS GAME 0 DURADON OF EXPERIENCE TYPE OF USE

As atove

10. RADIATION DETECTION INSTRUMENTS. (Use supplanental sheets if necessary.)

TYPE OF INSTRUMfMTS Numett RADIATION SENSITIVITY RANGt WINDOW THICKNESS USE

(6aciude .o6e ed .edel no.6er .I each) AVAILA6Lt DEftCTED (.r/hr) (.g/c.') (M.n4#. ring, sww.ying o. wing)

!,

Bee attached Form AEC 513b

!

i
i
}

ll. METHOD, FMQUENCY, AND STANDARD 5 USED N CAU54ADNO N$TRUMENTS USTto A80VI.

Calibrated eVery 6 months or as needed with 8trontium-90 standard.

j(Fw b ba a, specify .eew d alibrating awwas.g, w n e d swliw )is. PaM sAooes, DOsimeita$, AND SOASSAY PROCEDURES USED. s

Film badges processed at 4-week intervals by Lexington Army Depot |
4

INFORMATION TO BE SusMITTED ON ADDITIONAL SHatTS

)is. FACames ANo eOuiPMeNT. D.uris. l.6 .y saa,u. .a e hon.uin. i,.ent. . e ani n-.. .hi.idine, so how., . e.,s.n ,y .6 ch

As NhdD"i[M51T'dation*"for"*AEC Broroduct Material Lic'ense 05-00046-13 . dated 21 JuJ Le64i
i4. mADiAnON PROffCHON PROOAAM. Decelbe the twi. tion pr.eecHen progeen inctwd.g aner.1.amwn. W .ppliation cowes se.4w sowces, evb e look |

ineine mw-= wh-e .,,nc.bi., n , ir.inin.. .a a, 4.n. .# - ie eersan neck =. .a -r.n.e nei su p-# .ine iniw.i coe.*.a m ,v. I

As'*D7c"IIUd'In~'YNEaT, ion for AEC Byproduct Material License 05-00046-13 dated 21 Jur e 66
Iis, wasit DiscosAt. v.so c4.i . 6 l .s ,i.ya..,.<, syn ese ,.ny. Om .e, so 4e aw ri,,,en d .ema. .wich .nl

ne 6 |:snaci En
.e twi c*,. .o .a ou6 Fhvevhmt 0.in i.w.6. w k, d, .a o nt .e i.

f i n Arrn11 cati nruftw . Alr t.v4 1 T.4r no. nct nnnM 12 antaa pl TrAn
-

CERT)PICAft (flies leesii sweespt he sempleted by appilceset) |
- ~

16. TH( APPLlCANT AND ANY OPPICIAL EXIqlfDNO THl1 CititFICATE ON St OF THE APPLICANT NAMEO IN litM I, CERTIFY THAT THt$ APPUCADON IS
PetPAAED IN CONPORANTY WITH TITLE 10/ CODE OF PfDeaAL af00LATIONS, P T 30, AND THAT ALL INFOAMATION CONTANED HEREN,INCLUO6NO ANY {

* * ' ''

suPPt MeNTs ATTACneo HeatTo,is Tsue AND CCJRfCT TO THE St$T ops KNO OOf GEL .

FGH & USAMREL , g_ i2.1- * >
~ s.tjy l'A uyr- nw puu wp 4

22 November 1%6 g{, gg
,

g EDWIR L. OvscioIlf ;

f Chief, Radioisotope Committee {,

" (P Title of cwtify.g omci.:
'

' FGH & USA)RNL% -
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APPLICAD FOR BYPRODUCT MATERIAL LICENL,/
.

vma are<- in,,ni ac.mi,-

" " " ' ' * " * #

SUPPLcMENT B- ScALCD SOURCES*

q; g

$ i If syplication la for byproduct material to ho und in or maimf actured a, a "reated ,.ource" compleir t hi *nppleineni and no ach to :
i

f the application for byproduct material heenac, Applicant fur u4e of eraled euun e rhould complete 8erti..n I. An applicant de iring
Nio manufacture a waled noutro shoubt complete Section 11. If lufonnation lat. twu >ut. mined pres lou.-ly and tlwre sue no chanv- |.

E ' fu'the valed umrco and/or device deaign or other chahges {u infortnation enhanitted previon-Iv. detail reipw<ted twlon inay im ]7
| omitted provided Teference is mado on line below to the aplatic4qi.uti or uther do,ciope.nt,on which tid, information appear + ;

'

*
.- m . ,.. ,

t ,

'' |

|p " ... ..

SECTION 1-tf 8E (&c infrunoM - _.- _ . . - . Sealed Source:'

_ _ , _

1. if SEALED SOURCE OR DEVICE CONTAINING SEALED SOURCf l$ M ANUF ACTURED COMMERCIAlt.Y. Gl%E FOLLOWING INFORM ATION U . S . Rad lum Co r r. , -

415panufacturer or eupplier o7 scaled nourco aunlior deviceGlowall Corp.,2530 Wyandotte Rd., Willow Grove,lA. A
.

a, iOld Berwick Rd. Bloomsburg,Pa.
'!

,

II.Jiako and model nuinber of seahd nource and/or deviccModel. AD-10. for use in Model 310 Cas Chromatopaph*
-

C. Pc'rnon who will hohllegal titic tu ,cated cource Fitzsiranna. Genera 1 Hospi taland.U.S, Army, Med tea 1
_ Research and Nutrition Laboratory, Denver, Colo. )i

| <im m #: e mosa peria.l far 4t u restns. .* tusn+ri...,..
2. (g) HAME OF PERSON WHO. WILL PERTORM NECrS$ARY PERf00lc LEAM AGE TESTS Msm/4 Nurele fair M1liu t r i t i on Labora to r y ,

t

Radiation Safe ty(Of fi er,G.- Ltddle i-Capt e, Army Medical Research &U.S
.

Denver g - Color - Char $es- VC)
(6) IF ADOYE PER$0N l$ NOT THE 5 - PPLIER. MANUF ACTURER. NOR A COMMERCIAL LA00RATORY ROUTINELY OFF[ RING $UCH SERVICES,GIVE flRIEF ST ATf -

MENT OF EXPERIENCE OH TRAINING OF SUCH PER$0N IN TECHNIQUES TO BE EMPLOYED A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING,,,q
EVIDENCE OF ITS Eff!CACY AND INSTRUMENTAflON TO DE USED

See attached for training and experience of individual who will perform leak
tests.

Leak tests will be perf4rmed using uet gauze swipes. Swipes will be placed
in vials containing a toluene scintillation solution and counted in a liquid
scintillation counting system (either a Packard Model 314EX, a Packard Model 3314,
or a Nuclear Chicago Mark I Liquid scintillation counter). The instruments can i

readily detec t levels of contamination above 5 x 10-5 microcuries.
1

'

r Ir5 EGE MENTS WHIOt hWLL PREVAtt i04 PERFORMING INITIAL RADIATION $URbEY vtg,y m; ..w. $[RvfCING M AINTEN ANCr, REPAlR. CONTROL. AND

(DnPosAL. ETC.. of int source:
'

Initial radiation survey will be performed by U. S. Radium Corporation.'

Servicing maintenance or repair will be performed by The Glowall Corp. or the |
U. S. Radium Corp. Control and/or disposal will be carried out as with other j

,

radioisotopes possessed and used by this Laboratory under AEC License No.
05-00046-13..

!
t

c .

i

$ SECTION II .%1 ANUFACTURC
-.

4. IF $EALED SOURCETO BE M ANUrACTURf D OR FABRICATED DY THE APPLICANT l$ DESIGNED TO TR ANSMIT ONLY GAMM4 RAYS AND CONTAINS IN ELEMENTAL
TORM Wi nof porders)(OUALT W. lHIDIUM H2. GOLD 118. TANTALUM 182. OR THULIUM U0. GIVE FOLLOWING INFORM ATION AND DISREGARD OUESTIONS
5 THitOUGH 12 ON THis SUPPLEMENT.

1

'(a) Quantity of byproduct material per pource and model nmnber4

(6) 1.cak testing procedure to be employe h
(c) Attneh annotated engineering drawing of cource contalnce and holder,if an3:4

(d) Describe label to be aflhe'd ih rource contain7r.and/or pource' hohler (ar utNeh copy. &c outructwe
(, ,

*- ee. ..,.,g4 aime.** * ,,,,

!
'

<

!

9

~

8.12.13
: v
s

*

4 -
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'+ f" : G' d'[fwfTrainingandE.xptOnce:Charles G. Liddle, hipt VC,

''hFormA'EC-313
e Duration of' Item 8' Type of Training: Where Trained Training.-

.y
,.

.

i a. P21nciples and practices Walter Reed Army 2 weeks Formal
4

' of-radiation protection Institute of
Research

'
Taft Sanitary 4 weeks Formal

Engineering
Center.

University of 1 year Formal
~

Rochester
.

.

" " "b. Radioactivity measurement
|

.

'
standardization and mon--

4W itoring techniques and
|

instruments '

c . Mathematics and calculations " " "

basic to the use and n.eas-
urement of radioactivity

d. Biolo 31 cal effec ts of' " " "

radiation

, Item 9 Experience with radiation
Type cC

Isotope Maximum amount Where experience gained Duration Uc -

II) 1 Me Fourth U S Army Med Lab 1 yr recen, i;

Walter Reed Army Institute 2 yra research
of Research

USA 2tlL 1 yr research

1N " " " "1 C
p32 n n n n

2 " " " "S
5 n n n nCa

51 n n n nCr
59 n n n n

pg$ "Co " " "
" " " "

Zn85 n n n nSr
90 n n n n3

5 n n n nI
131 " " " "1 lN " " " "Ca

140 n33 n n n
" " " "IIg

lig20 3 n n n n

,__ _ ___ ._. _._-___o,.
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ATOMIC (NERGY COMMi$$10N , , , , gp,,, g,g
'"'''"'"""*'*-'2"* APPLICATION FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTIOH5.-Complete items 1 through 16 (f this is on initial application, if application is for renewol of a license, com.
plate only items 1 through 7 and indicate new informetlon or changes in the program os requested in Items 8 through 15. Use, ,

supplemental sheets where necessory, item 16 must be completed on oil opplications. Mail three copies to:U.S. Atomic Energy II

Isotopes Branch, Division of Licensing and Regulation.Upon opproval of this |

Commission, Washin ton, D.C.| 205d5. Attention: An AEC Byproduct Motorial License is issued in
,

l

opplication, the opp icant wil receive on AEC Byproduct Meterial License.'

accordonce with the senerol requirements contained in Title 10, Code of Federal Regulations, Port 30 end the Licensee is sub.
lect to Title 10, Code of Federal Regulations, Port 20.,

a

1

| i.i.3 NAM: ANo sineer Aoo.ess 0, APPtiCANr. g s,,,v, . n,m. nos,..os, isi sriter Aooerss<esi At wHiCH syP OouCr MAreniAt witt se useo. (if
P.~. .~ ) a.re.f from t (o)).

! Sepastment of to Assy
Pteneemams Gamsuna anaphat ese 5. 8. Asur ,

annem1 Basensuti est asestteam Estessesup ease as 1(a)'

{ amuser, seasseen atow
1

3. DGPARTMfMT 10 U58 SYP9000CT MAftetA1
3, PetvlOUS tlCEN$2 NUM6fR($). (W shis is on applicoi'08 Ior renewol .of a |

""*'"""*"d'""""'
1 5. S. Asuy ma$mmt meessee est
i ascensen Asheseteur M

4 IN0lvt0 VAL U5 tat $1 (Name sad he's of eadividvolfs) ho wiff use or derecffy 5. RADIATION PROffCTION OFFICER (Name of person desegnated as rod,otion pro-

supervose use of byproM mosereal Gwe stonneng and empereence m trems 8 and %chon oker d o*her rhon mdowedual user .Anoch resume of his fromung and en
; peroence os m Items 8 ed 9 )9)
.

l

USSES M N M M % M
;

j M
.

1

4. (a) Bf PRODUCf MATERI AL (fle*ea's (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUM8ER OF MILLICUttE5 OF E ACH CHEMICAL AN0iOR PHYS-
._

i and moss number of each ) ICAL FORM THAT YOU w1LL POS$t$$ AT ANY ONE TIME. (if sealed source (s), oho state nome of monviocturer, model,

aumber, number of sources and monemum actevefy per source )
'|

|
1

; &e strestamampo | Ae steestaan am& Ante mes3ad seares A. 13 m&111aurtas
j - - ty uuttesstamosi

j Shees coppomatsen, W Me'

mesiant as., saamassamm ame
,

11SLSe
'

i sensee als ne se a asent Am.as

|
en&& sur a gas eksemategugh
ammmensesses ny me asenta,

j Oss ,e (see seen M)
.

7. DESCAlst PUsPO5t PO4 WHICH SYPRODUCT MAffit AL WILL Bf U$fD. (if byprod,cf moserel is for '' human use." supplement A (Form AfC-313o) must be corn-
pleed in lieu of $4s steen if byproduct roseret is en the form of a sealed source, melvde she mohe and model number of ee sporoge contoener ond/or devece sa
. e sovee .,1, be s.o,e. o,,d ,o, us.d.)

pur ese As a unen& 318 gas eksemutapest meanAnseuses ny the absen11 Oueseg
a939 m 38., malen eyeso, an., appgoe

VyL.. n ,,

.J

(Cone.nved on revene s del
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I , Pwm ARC-313 (b58) Pog,Two .

|

I TRAINING AND EXPERIENCE OF EACH INDMDUAL NAMED IN ITEM d (Use supplementof shees if necenary)*

6. TYPE Of TRAINING DURATION OF ON THE JOB FORMAL COURSE
WHERE TRAINED TRAINING (Circle answw) (Carcie answer)

._ = y-

o. Principles and proctices of radiation "
protection . ,

| b. Rodioactivity moosurement stonderdiso.
tion end monitoring techniques and in. Yes No Yes No

| struments .

c. Mothematics and calculations basic to the y g g
! vse and measurement of rc.diooctivity.
11

Yes No Yes No
d. Biologicol e#ects of rodiation.

9. EXPERIENCE WITH RADIATION. (Actual use of rodossotopes or equivalent empereence.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OP EXPERIE*<E TYPE Of USE

!

j NMN
]

l

!
1

*

A

', 10. RADIATION DETECTION INSTRUMENTS (Use supplementof sheets if necessary.)

I TYPE Of INSTRUMENTS NUMBER RADIATION SEN517tYlTY RANGE WINDOW THICKNESS USE

(include mohe and snedel number of each) AVAILABLE DETICTED (mr/hr) (mg/cm') (Manitoring, serverieg, moosvring)

|

b hE M@

lI. METHOD, FREQUENCY, APO STANDARDS USED IN CALIBRATING INSTRUMENTS USTED ASOYE.

M9 M 6 6 W GS M 6 W M
12. PLM SADGES, DO$1 METERS, AND SiO. ASSAY PROCEDURES USED. (Far t6e bodyes, specify me# hod of cohbrahng and procuseg, or nome of sopher.)

INFORMATION TO BE SusMITTED ON ADDITIONAL SHEET 5
13. FACEMES AND EQUIPMENT. Describe loberut f utpment, shar coneoiners, shielden , fvme h s, esc. En sketch

A e asse6SaMa enMasMen Macili6m and remote handi'Masase 21 Jime ea'tm
la. RADIATION PROTECTION PROGRAM. Descnbe the radiorion proeectlen progr en includes conhol measures. If opplicoton covers sealed sources, submit look

b b >|

s *@Eilaasimassawars r.aasca.rumir41emmer.61asra a. .
CERTIFICATE (This item must lee completed by appucent)

16. THE APPUCANT AND ANY OrriCIAL EXECUTING THl1 CERTIFICATE ON BEHALF Of THE APPUCANT NAMED IN ITEM 1, CERTIFY THAT THl$ APPUCATION IS
PREPARED IN CONPORMITY WITH TITLE 10, C A8 88h88M REGULATIONS, PART 30 ND THAT ALL INFOR flON CO TAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTAUIED HERETO, f$ ND CORRE E SEST OF OUR K f M

' ^ T,
. _,

U h #** ?*%

Date s B - .-

M Mb'
.

'. MM'

WARNINO.-18 U. $. C., Section 100lg Act of June 25, 42 Stat. 749; makes it a criminal oRense to make r willfvily false statement or
eepresentobon km any deportnwnt or ogency of the Um%g a ony moteer within its jurisdiction,

,

ePe geg. gig
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$ $ M uni APPLWAd FOR BYPRODUCT MATERIAL UCENbt .m .o.rn.mL? -
$.jN' suPPLcMr.NT F1-SCALED GOURCLS

** """"" * "
<

' - '
i

f. t
'Kj

*
.t~n *

/. flf applicAtlon Is for byproduct :natorial to be med in or inunnfactured a a ".-ealed -ource" consplete ihi, supplcinent and an:u h io
, .-

lho appliention for byproduct snatorial license. Applicant for ua of ealed ,uurec chould cuanplete 8cclion 1. Au appliennt de-irine 1

$'to mangfacture a scaled source ,.hould cotuplete Sectiort !!! ' II.litfurniation he been ashinisted pres ionelv and Ihere are no chanr.c-
'

|
- %

M ;, . . i

lisi lhe healed source and/or device design or other changen,,in ibfortnation e.uhinis ted previon. y. detail- requv*le.f below inar he
,

9
olnitted provided reference la rundo on line below to the appildalbuior other,doeninent pn w hich thix infurination appear *:

(%w. . ,

t| yr ;a

?, n
- 2,c

% 7 . 'W . . . . . . . . . . . .
.

SECTION 1-USI: (Nrc isntruchond
- _S&d . Sm u *

1. sr STALED SOURCE OR DEVICE CONTAINING SEALED SOURCE 15 MANUFACTURED COMMERCIALLY.GIVE FOt LOWING INFOrtMATION. U . S. Radium Cor t.,

4150 Old Berwick Rd.[nealed nource and/or device ,lowall Corp. ,2530 Wyandotte Rd. , Willow Grove,iBloomsburg,Pa. a.
A. Manufacturer or euppher o

. G
. . . . . . . . _ -

' 11. Mate and snodel nuinber of scaled nource and/or deviceModel . AD-10. for use ..in MOdel310 Cas.Chromatog: api*

C. l'erson who will hold legal title to scaled cuurce fitzsimons General.. Hospital. and U.S. .. Army.. Medical
.

_Research and Nutrition Laboratory, Denver, Colo._

E M NAMC OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAK ACE TESTS (oman4 wmde / er tea ca +t
Nout4 isrW /ar driAs m#rris. Nr. indt di.a ri

Radiation ' afety(Of fi er,G.- Liddic,-Capt. ,- VCf4carch & Nutrition Laboratory,J U.S Army Medical R
Denver,- Colo.- Char $es-

(4) IF A00VE PERSON IS NOT THE SUPPLIER. MANUFACTURER. NOR A COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICES, GIVE BRIEF STATE.
MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO DE EMPLOYED, A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING

j
'

|

+MN EVIDENCE OF ITS Ef FICACY AND INSTRUMENTATION TO DE USED: |

See attached for training and experience of individual who will perform leak,
'

.

, tests.
Leak tests will be performed using wet gauze swipes. Swipes will be placed

in vials co1taining a toluene scintillation solution and counted in a liquid'

scintillation counting system (either a Packard Model 314EX, a Packard Model 3314,'

or a Nuclear Chicago Mark I Liquid scintillation counter). The instruments can

readily detect level ; of cont iminatinn above 5 x 10-5 microcuries.

- .- .. .- - .
. . . . . . . - -

L ARRANGEMENTS WHKH WILL PREVAll f OR PERFORMING INITI AL RADI ATION SURVEY at ..put e.#r). SERVICtNG MAINrEN ANCE. REPAIR. CONTROL, AND
DISPOSAL. ETC., OF THE SOURCE;

Initial radiation survey will be performed by U. S. Radium Corporation.
Servicing maintenance or repair will be performed by The Clowall Corp. or the

,

U. S. Radium Corp. Control and/or disposal will be carried out as with other
radioisotopes possessed and used by thin Laboratory under AEC License No.
05-00046-13.

.

4

SI;CTION II-M ANCI'ACTUllE

I'' Y. If SEALED SOURCETO Dr MANUFACTURFDOR FABRICATED DY THE APPLIC ANT t$ DESIGNED TO TR ANSMIT ONLY GAMMh RAYS AND CONT AINS IN ELEMENTAL
<.

FORM (bne unf gnurdem CObALI 60. 4HIDIUM 192. GOLD 138. TANTALUM 182. OR THULIUM 170 GtVE FOLLOAING INFORMATION AND DISREGARD QUESTIONS

5 THROUGH 12 ON THIS SUPPLEMENT:

(a) Quantity of b,s product anattrial per nource and tuodel nuinier
(6) Leak testing procedure to be employed: ,

' (c) Attach annotated engineering drawing of source container and holder,if ant:
(d) Dwcribe label to be amxed to source conininer and/or tource holder W <r% A copy, .<re hatr urte.o m

,w w
'

.- .

-

4

- 81213-

;. p,
,

(t% bon ned on ren use sould as-ss ss a m
.

-9,7;ggggy , s 4- ..-- -_ _ . . _ __ ..

- . . ~ ..
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kAh|5hh .(^ Q
'

.' Training and Expe ence: Charles G. Liddle, capt VC.

v %.

'*IForm AEC-313"'

'9' ''
'

Duration of I

.;tjItem 8 Type of Training: Where Trained Training,

y 4;e
.

Walter Reed Army 2 weeks Formal

* '

'

Ca. Principles and practices
:

, ,

' '

of radiation protection Institute of
Research j

1

Taft Sanitary 14 weeks Formal l

Engineering {'

Center 1
,

1 University of 1 year Forinal
Rochester

,

" " "b. Radioactivity measurement
standardization and mon-

' ' '
itoring techniques and !
instruments'

" " "c . Matheinatics and calculations
; basic to the use and meas-

urement of radioactivity'

" " "d. Biological effects of
radiation

i

.. Item 9 Experience with radiation
Type m'

Isotope Maximum amount Where experience gained Duration Up

H) 1 Mc Fourth U S Army Med Lab 1 yr research

Walter Reed Army Institute 2 yrs researcli
of Research

USAMRNL 1 yr researen

ll " " " "C
p32 n n n n

S)h5
" " " "

n n n nCa
51 n n n nCr
59 n n n npe60 n n n nCo

" " " "
Zn85 n n n nSr

90 " " " "Sy25 n n n nI
131 " " " "1 l37 " " " "Cs ?O " " " "Bn

I " " " "i Hg .

Hg20 3 , o n n

__ m ,,,
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HEADQUARTERS

DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL

,

WASHINGTON, D.C. 20385

. . . . . . . . .

MEDPS-PM 22 December 1966

Isotopes Branch
Division of Material Licensing
U.S. Atomic Energy Commission
Washington, D. C. 20545

Gentlemen:

It is recommended that the attached application for amendment to
Byproduct Material License No. 05-00046-13 be approved.

Sincerely,

/- / .

..

Yf, ' . , , . . --

,

HERSCHEL E. GRI$ hit'1 Incl
as Colonel, MC

Chief, Preventive Medicine Division

. ,

.s Y'
,%
/%

#

j

wg%

a' 12.1. 3

i
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ATOMIC ENERGY COhuA15! .M
: p, g,,3 93 , , , ,

, ' * " - " ' ' ' ' ' '"-* APPLICAil0N FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTl0NS.-Complete items 1 through 16 if this is on initial application. If application is for renewal of a license, com-+

plete only ltoms 1 through 7 and indicate new Information or changes in the progrom os requested in items 8 through 15. Use
supplemental sheets where necessary. ltem 16 must be completed on all opplications. Mail three copies to: U. 5. Atomic Energy

D. C. Attention: Isotopes Bronch, Division of Licensing and Regulation..Upon opproval of this
Coenmission, Washington 25, ll receive on AEC Byproduct Motorial License. An AEC Byproduct Material License is issued in|
opplicotion, the opplicent wii
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub.

| |ect to Title 10, Code of Federal Regulations, Port 20,
i
.

1. (e) NAME AND STREET ADORf 55 OF APPLICANT. (Instefvf,on, firm, hospefol, (b) STREET ADDRf 55(25) AT WHICH SYPRODUCT MATERIAL WILL Bt USED. (if
person, est i dSerent from B (a))*

.

j Department of the Army Same as la.
! Fitzsimons General Hospital and
' US Army Medical Research & Nutrition
| Imboratory, Denver, Colorado 80240

2. OtPARTMENT TO USE BYPRODUCT MATERIAL 3. PRfVIOUS LICfN5f huMAER(5). (if shes se on applicateca for rene-of of a
fecense, please md peo and anse number.)

Radioisotope Section, Radiology Service License b 46 23

4 NDIVIOU AL U$tR(5). (Nome and htie of endev dval(s) who -ell use or detectly 5, RADIATION PROTECTION OFFICER (Nome of person desegnosed as rodeafson pro-

supervose use of byproduct manereal Gave trornnng and espersence on Items 8 and sechen o#cer of asker than endoveduol user. Attach resume of hoe troonmg ornd on-

9) porrence os un frems 8 and 9 )

As specified by Fitzsimons General Hospital Same as 4.
Radio 1satope Crmmdttee

6. lo) SVPRODUCT MATERIAL. (flemen's (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUM8ER OF MILUCURIES OF EACH CHEMICAL AND/OR PHYS-
! and mass number of each ) ICAL TORM THAT YOU WILL POS$f 55 AT ANY ONE TIME. (if sooW source (s), also state nome of manufacturer, modeli

number, avsnber of sources and monemum ocfsesty per source )
f

i 43 Technetium 99m Pertechnate Ion 280me, Squibb Molybdenum generator 400mc
4

4

j

i

i

i
i

<

k

|
7. Df 5CRitt PURPO51 FOR WHICH sYPRODUCT MATERIAL WILL BE USED (if byproduct malereal is for " human vse." supplement A (Form AfC-313o) must be com-

pleind in lov el lhes dem if brproduct moforsal es en fhe form of a sealed source, include fhe mo6e and model number of the sbroge contosmer ond/or devece in
wknch she eaurce ,,lt be stored andfor used.)

See vorm a C 313ae4

I

.

S 7 )% '

i 9

!
4

'
s

&q

(Continued on reverse side)

- - , -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ . . __ _ _

Farm AEC-313 (S SS) ~

Page Two

TRAINING AND EXPERIENCE'DF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if neceuory)

8. TYPE OF TRAINING DURAflON OF ON THE JOS FORMAL COURSEWHERE TRAINED TRAINING - (Circle mswer) (Ckcie answerf

e. Principles and practices of radiation g
N/Aprotection .

b. Radiooct wity moosurement stonderdiso-
Non ond monitoring techniques and in- N/A Yn No Ya No
st,ven.nts . , , ,

c. Mothemovcs and calculations busic to the Yu No Yn No
use and measurement of radioactivity. /g

d. Biological eRec's of rodiotion. g I'
N' '' ~

,

9. EXPERIENCE WITH RADIATION. (AcNol use of radioisotopes or equivalent emperience.) -

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERtENCE ,7YPE OF USE ' 1

. -

J
.. . 1.

N/A
'^ ~ ~

l
|

._ - ,

_ ,

10. RADIATION DETECTION INSTRUMENTS. (Use supplemen#al sheets if necessary.)

. TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE

(hclude mobe ad model number of each) AVAILASLE DETECTED (mr/hr) (mg/cm') (Mon toring, serveying, meosvring)
,

I

,
- . ,

'

See License $M -13 l

See Form AEc 3M a, conthuation of Para M,3; c,(2) |

I1, METHOD, FREQUENCY, Ate ETANDARDS USED IN CAUBRATINO INSTRUNNTS L15 FED A40VE.i

See License h M -13
12. FILM BADOES, DO$1 METERS, ANO Bio ASSAY PROCEDURE 5 USED. (For finn bodges, speedy momed of celebrateng and processes. or nome of s, plier:)

See License f5 46-13

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
I 3. FACILITIES AND EQUIPMENT. Describe loberotory focitettes and remote honding equipment, sesrege contoiners, shielding, fvme hoods, etc. Emplonotory skeech

of fac6 hey is eseched. (Circle ) Yes No g
c3mm TA reanna Q

~

14, RADIAtl6N PRO'fidlON PRO Desce the rodeohen protection preprom mcludes control measures. If ecplication covers sealed sources, submit look
teshng procedures where applecable, nome, Weining, and experience of person le perform look tests, and otrongemerss for pe, forming initial rodiation survey, serv-

""* M [ce E E13
is. waste DISPOSAL. If a commerciot weste diwosos service is empieved, specrfy nome .* company. Omerwise submie doenited descripeian of memods which will

be used gs ggeocgggessimeeen of she type and emovat of activity inwav.d.

16. THE APPLICANT AND ANT OFFICIAL EXECUilNO TH^ l ~
t lee seenpleted ley esppucent)CERTIFICATE Cg

F THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THl3 APPUCATION 13

* *- PREPARED IN CONFOqgWTY WITH TITLE 10, CODE pf OULAT . . AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HEIETO, IS TRUE Ay TO THE F WL ND Ul,he Army, R'iH ' : - Azny Medo tre. S ei / Tg

-

.

' '
Resch. & Nutre Colo.-

, ,

y f, gy
, M i.em i f 44/A-- e

5_ LMDo,.

L . v y m una ur , u " w n ss.; 1

4'j g Ch&gan, Radioisotope Consoittee
O Title of certify.ng official ,

\
\g d'

WARN 8MO.-18 U. 5. C., Section 1001; Act of JunelSpikM. 7d9, makes it a criminot oRense to make a willfully false statement or
represenention to any deportment s,e ogency of the United States os to any movier within its ivrisdict on.

* U,s. covr.RNatENT PRmTmo OFFEE 1966 O = e6 sus

# - ,-
_ .

_, ,_, _ ,

_. -
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Unme StAms Apomuc basear Coeumousoes

' ''" Y'sSi" * APPUCATION FOR BYPRODUCT MATERIAL UCENSE '"f,.", C ;H,,e_c m ,d
i,

' ' " ' SUPPLEMENT A-HUMAN USE

if byproduct motorial is for " human use" (intomol administration of bypeoduct motoriol, or the rodiation therefrom to human beings), ,,

| esmplete this supplement and oteach to the opplication for byproduct motorial license.
|

(6) NME ANp annutt OF APPUCANT (W dEwww hwe 19])li. >)use<0PHY$c u l NAME Fitzsimons General HospitaDepartment of the Army
,

i ritzsimons General Hospital ard Denver, Colorado 80240
' USA Med. Rach. & Nutr. Iab.

2. THE USIMO PHYSaCIAN INDeCAftD Aaovt 65 L'~~tr$t? TO DtSPENSE DAUGS IN THE PRACTICE OF MEDeONE BY A STATE 08 TEAnff0tY ,.

OF THE UNffED STAftS, THE DISTWCT OF COLUMalA, On THE COMMONWIMTH OF PUERTO AtCO.
'( YES )

*
NO

As permitted by Fitzsimons General Hospital Radioisotope Catamittee C.Cumswa |
3. A STATEMENT OF USMO PHYSICIAN'S CLINICM RADIOtSOTOPE EXPstitNCE (PAGE 3 OF TH45 $UPPLEMek f)15 SuomTTED H SUPPoef

OF THIS APPUCATION. IP ANSWtt IS MQ, U$a PAGE 2 OF THl3 SUPPLEMENT TO ERPLAIN OR RErta JD OTHtt APPUCATION OR
attAnD DOCUMENTS ON WHICH THIS IMPORMATION APPEARS. ^

"I . ( NO)s
s

) LPgttedyy {iQsimons General Hcapital Radioisotope Comsnittee CmCEMswa
FItOPOSED DIAGN0615 Ott TitEATMENTj

4. (e) DEScast PuePOM POR WHICH SYPRODUCT LATEtiAL WILL M USED INCLUDING SPECIPIC CONDff10NS OR DISEASES TO M DIAONOst0 04 TiltATED
(U- Pe.e s a ce==* Technicium 99m vill be used for the detection of brain tumors.

!

, ,

.
ini CHEwCM POaM ADMnoSnatD,

I*

! Pertechnetate Ion

{c) OfSCRet PROCEDLatS WHICH WILL M OSletVfD TO WHIMZE HAZAAD PSOM HANDUNO, STORAGE, AND DISPOSAL OF THE SYPRODUCT| ALAftelAL:*

-

See Supplement A s: |
,

<

(d) DESCRIPTION AND SKETCHES OF SMOAL DEVICa$ 10 at U$tD POS ADMINilfftfMO SYPRODUCT MATEWAL TO HUMAN BetNGS Aat( "5 )
a "0

ti) AnAC>eD (unaATUar =PEmMCIS wat SuPPicti CmCit mswte-

(2i Ces Pitt wffH THE SOY SE 1

("' ) "
men TO APPuCAMON NO See License #5 46-13 C cLe mswa

s. PeOPO$tD 00s400 SCeeDult .

so) m .anc is. s. incomony e n.ees,w by,,w.t .see,isi 6, non 6.c ese a..d sowce., aw a ; . : w red . e,,,ePriese, s wa-nos , no-nan,,wi-
ehen from decrees Aned eeuscos (goldseeds, cabelt noselles, sec.) eesse espeousely for each conseion er diesene (vos page 2 if necessary):

Dosa6e ' range will be 5-10 millicuries for brain scan.)
See Supplement A

9

( NO )(b) INVtSTIGAffvt PROPOSAL PO4 tilPtt| MENTAL, New OR UNUSUAL HUMAN USES l$ ATTACHED. (Anschment YES
should inchaele swehne of a.ndthens to be evolvened, inciwdag dose from ani.el sewdes end/or ebeerect of IHennwe ORQt ANSWtt
sobence if any, number and type of poneves (i. e. age pneup, moribund, ecc.))

'

e. e eVPeODUCT MAftWM WRL NOT M 041Amf D IN PMCMitaAftD Poem POA OGM ADWMSTRADON 08 i MD Me SMeluMD PORM POR

See Pbrm ABCa, pa6e 2, continuation of Para 44,1,' 2. hj. Q|* 'PARENTERAL ADM6POSTRATION, OtSCIIst IDENT17tCATION, PROCESSINO, AN D STANDAmt2ATION

4 ,

,~ ! 'Wy.~~
, g

. Ib, ' . , , ,
.:.,

7. THE MOPO6t0 USE OF DYPRODUCT MAftRlAL HAS BttN. On WILL et, APreOVED SY THE MEDeCAL ISOTOPE COM-
(n$ ) =

wn.. C.Qt S.P.

I '

HOSPffAL FACILITES FOlt NDIVDUAL PEACTICE USE ONLY

S. je) THE APPLICANT HAS COMPLETED ARRANGEMENTS FOR A HOf,PITAL TO ADMif RA000ACitVE PAT 1tNTS WH94-
Evtt ADVISASLt. .

CNQt M5WER M NO,

(b) A COPY OP INSTRUCTIONS TO M PusteSHED TO THE HOSPI1AL AS TO RADeOLOO4 CAL SANTY PetCAUTIONS ,

"I N
70 St TAKEN Ape AVA4LAnt itADIAfeON INSTRUMENTATION IS ATTACDED. CSCle ANSWER

.
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e- u sies semes maic e.amm - ---

t APPLICATION FOR BYPRN MTERIAL M 7J,.7, 1., . i

MI StFPLEMENT A-HUMAN USE -
.

|
*

he det ynnisiing ede#1mst infos =selen. Mosee erees sufusense ,o speciAc ice =s. ,

Non Protection. *

| Technetope sterile | generators win be .used as directed by: E. R.18quibb and
Sons and the generator will not be..J:1meoved front its protective shielding.. -'

|
'

.-. . .

| Pars.4d continued.
; 1. Purity.

E a. The grocedure we use to determine the amount of isolybdentan 99 'in -|
-

the Technetium eluate win be as fonovs: -

| emits a gamsa of 0 740 and 0 780 MBV, which.together represent
I ,16.8% of.au Mo99

base of 700gEV on1'y the Masion' above 700K$V win be Nc' rded! yzer with a,
dis. integrations.. By setting Pulse Hei6ht Anal]

. s
~

.Fr a thsse'.oj
counts a quantitative check can be aasde by conqparison of a known stan'ard of..

,

d

I-131 (with a gsamma of 722 KEV which sents 3% of an its disintegrations.
(uc of Il31)(CPM of. No99 Dil. factor) .

x ,,

CPM I-131)(5J.

The Mo99 dilution factor win be 1000, as taken from Tc Assay step No.1.
b. R. E. Squibb 4 Sons win be the sole supplier for the Technetiust

generator. . - _

Testing for alumina leaks 6e through the filtrate' wi n be done accordil g
~ ~

c.
to instructions fra R. E. Squibb 8 Sons.

2. Assaying Techn um 99m activity:
a. Assay of Tc can be acecaqplished by using-the Squibb Cobalt-57

standard (CobaltousChlorideCo57)providedwiththe ~ nerator.'"
() Withdrav 0 5cc. front the vial of Tc and dilute with water to

Solution A)(Dilution Factor = 1000) (Solution Q to a 500cc.
make 500 cc.

( ) () Transfer 1.0cc. of this dilution
volumetric thsk and dilute to volume with water. (Solution Bf

) (3) Transfer 1.0cc. of the final dilution to_a-test tube (solution
B)' and count it in a ven-type scintillation counter.

(4) Transfer 1.0cc. front the vial of Cobalt-57 Standard to a second
test tube and count it in a ve n-type.s.cinti}1ation counter.

(5) Calc te Tc99m' activity using the fon% formula:
Tc Activity (ac/cc.) = A x B x 1r x 50 -

C x 0.555
Where:

99m(SolutionB)A = net counts per minute of d nuted Tc
B= activity (inmil11 curies)ofCobalt-57 Standard,taken

fra the label and corrected for decay.

C = net counts per minute of Cobalt-57 standard
, ,

s /

b 9910 x 50 = dilution factor for Tc m
0.885 = factor for co rting Cobalt-57 activity to

equivalent Tc a activity.
,

.

3., E'higement to be used: iy win % st'erile ' tuberculid s'yringe's'lec.~"q .

a. Equisesnt for asse
volumetric pipettes and 500ml glass flask with glass stoppers,

b. Counting equipment.
(1) Twin scalar f2 model, #600-125, manufacturer, Picker-Nuclear.

) (2) MagnaWen,Model$610-050, manufacturer, Picker-Nuclear.
- -- c. Gnostic t.

Model $6184D, modified to 120 min. .

AnaddikionallowenergymediuBtfocusCo tor has been
purchased and is on( , manufacturer, PickeF= Nuclear.

(2) Pho/ Gamma Scintillation Camera, Model $6101, manufacturer,6

E cleaI' 6 omgo. a.s. oorsommerr paarroso orres i, o.sasaas

A,_. -
. . . . . . . _ . . . _ ,_
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Para Sa, continued . . .

PA iATION ABSORBED DOSAGES FOR Tc99m ;

|

MuniOD OF
ORGAN DOSE WRM OF Tc99m ADMINISTRATION RAD DOSE

Whole Body 1 mc Pertechnetate IV or Oral 13 2 MRads
Brain 1 mc Pertechnetate IV 5.6 MRads
Brain 1 me Pertechnetate Oral 0.8 MRads
Thyroid' 1 mc Pertechnetate IV or Oral 235 MRads

Stomach 1 mc Pertechnetate IV 230 MRads

Stomach 1 mc Pertechnetate Oral 31.8 MRads
Liver 1 me Pertechnetate IV 32 MRads ,

Liver 1 me Pertechnetate Oral 157 MRads i

Iarge Bovel 1 me Pertechnetate IV 142 MRads

Large Bovel 1 mc Pertechnetate Oral 226 MRads

,

,

i
|

|

1

|
|

|

|
.
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