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UNifLD STMES AIOMIC (NMGY COMMIS$'ONf.<. AtC-313 , . .no a
. .a

APPLKATION FOR BYPRODIXT MATERIAL LKENSE %eo- " a -io cf a a
,

IN$1 RUCTIONS.-Complete items I throvgh 16 if this is on initial opplication or on opplication for tenewol of o license, infortnotion cc,ntaineJ in
previous oppikotions filed w.th the Commisson with respect to items 8 through 15 may be incorporated by reference provided refwences are clear ond
s,peciCc. Use supplemental sheets where necessorf. l'em 16 mv t be completed on o!! opplications. Mail two copies foi U.S. Atomic Energy Com-.
snission, Woihington, D.C., 20545, Attention: Isotepes 84ench, Divisic,n of Mo'erials Licensing. Upon opprovo! of this oppikotion, fe opplicoat *<ill
receive on AtC Syproduct Material License. An AfC Syproduct Material License is issued in accordance s.ith the generof requirements contained in

'

Title 10, Code of federof Regulations, Port 30, and the Licensee is subiest to Title t o, Code of fedevol Regulations, Port 20.

l
'

das .e f. m {b) 5fRtti ADDRf 55(t$) Af WHICH SYPRODUCI MAltRIAL WILL St L,'$1D fil
De p a r t tne n t O I.ec, h,e , Aoso,rolArmya e,e.,,50. t g) wue :1, Code ;

6. (o) N AME AND Sitt tt ADDat55 Of APPLIC ANI e

tF.,,oa. ..r awwerrCwei
F1tznimous Cencral llOspital,and Medical Same as 1(a) s,

itencarch and Nutrition Laboratory, Denver, Fort Sam IlOustOn Texas and Summit Of Os

CO1OradO 80240 Pikes Peak, Co1OradO'

2 DEPARIMtNT TO U$t SVPRODUCf MAft AIAL ~
3. PAtYlOUS LICENSE NUM8tR(5). (if ths: es sa oppf'co' oa for reaeaol of a

DIOcnergeties Division s.< ease, preo.e iod.coee oad .e .-ber J

U.Se Army Medical Research and Nutrition Present applicat. ion is for amendment to
Laboraty License NO. 05-00046-13

4. INDWlDU AL U5t R(5) (Nome omt f.ob of eadsvedwofp) .he ..it use e, dveerfy 5 RADIAfiON PROF tCilON OfflCit (Nome of persea desegao'ed os rod.o .oa s.wr

supervese ese el byprodv<t morer.of Go e ivorana) ead e.peroeme sa hems 8 ond GeC*on oW<er .I orker thea ,ad.wedvof user. Arrask resums el ks ko.a.ag r,ad en

91 pe..eme os seem a and 9 j As approved by RadioisOtOr
1%YMOND F. EURI;, M. D. , CPT, MC COnmi t te c , Fitzsimons General llOspital ant '

U.S. Army Medical Research and Nutrition
Laboratory

6. fe) SVPRODUCT AAAf tetAL ille. ears (b) CHlMICAL AND,0# PHYSICAL FORM AND MAXIMUM NUMSIR Of MILLiCUtits Of ( ACH CHEMICAL AND/04 PHYS.
mad moss avetie< of em A ) ICAL f Oem IHA1 YOU WILL POSSES 5 AI ANY ONt flME (if sealed sourcep), oise saute come of moavlodr rer, mcriefv

av w. ,-w of ~, e, and a,o. , . . .,o, pe. ~<, )

A. Carbon-14 A. Clucose-U (Liquid-Individual A. 1 Millicuric l

prepared doses) ,

1

hv ion w." supplement A (form AfC.J t jo) must be com-A ot%Ce:St PURPOSF #Os WHICH SVPRODUCT MAI(RIAL WILL SE USED (if byproduce moles.el es for a

,reied m s.e,. of s .re. es b,p,odee .o e,.o# .. ,a exe so,. of a socia me, ,,,a.de me ,,eie sad det no.s., of ,,,e s,0,o3e .oa,o,ae, oadfo, de.,,e .a

-s.s. se sovne ..n be e o ed .adio. sa.)o

*
Sec supplement 313a for human use
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)> IRAlNING AND EXPCRIENCE Of EACH INDIVIDUAL NAMED IN ITEM 4 (Use sups. fema 8af sheets if anenury)
'

3. , TYPE Of IRAINING . DURAfiON Of ON THE JOS FORMAL Couts
WHERf IRAINED gggggggg (q,,, g, ,g,,,) g,gg, gy,v;

.

{ o. r,,ncipre. ond p, oo.< e . of . d.ohon Individuals will have appropria :e Yes No Yes No
P'o8e c'"* _ggginigg_gngkgyperi e ncc_ p t10C ... ~

b. a.d.ooo..ay ne. e.eni isondo,d.no- to their approval by the
y,, g, y,, g,s.on on<i .onao,ing iechn. ques ond in. RadLOisOtOpc Committee, Fitzsimons

d'""'"''
.Jeneral-llOspital-andJ. S -Aray -,

.. go he.oi,< ond soi<vio .oni basic so the Medical Rescarch and Nutrition Yes No Yes No
..e end .eo ,emene of rod.ooo.'"'

-Laboratory ~

*

d. B.olog. col eff ects of rod.etion ''

'
9. (KPIPl[NCE WITH RADIAllON. (Arfvol use of rod.oisotopes or equi.ofent esperience ) l

850f0PR MAAlMUM AMOUNI WHERE EAPitf(NCE WAS OAlNID DURAflON OF EXPitif NCE TYPt OF USE

4 . .

SAME AS 8

1

10. RADIATION DE f tCflON INSIRVMENTS (Use supplemental sheets af necenery )

TYPt Of INSTRUMENT $ NUM5f t AADIAflON 5(N$lflVlfY RANGE WINDOW TH3CKNi$$ U$f
(bulvde mobe end model av nho, of each) AVAIL ABL E Diff Cf f D (mr/Arj (mg/cm') (Mon.for.ng, surny.ng. meosvren;d

.

See Radiation Detection Instrunents USNE APPENDIX ///

i
|

II. MlIHOD. FRf 0VENCY, AND $f ANDAAD5 U5t0 IN CALISRAflNG IN57Rumf Nf 5 LliffD A80Vf.

As described in application for renewal Of byproduct material license NO.
05-00046-13 dated 25 June 1968.

12. FEM SADGt5. DOSIMIIf t$, AND 840 A55AY PROCEDUff 5 USED. (for Gn bodge, spwty method of col.bret.ng and procusing, or nome of suppl.er )
See application for renewal Of byproduct material license NO. 05-00046-13 dated
25 June 1968.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
D' est,ibe lebe,.fory focol hes .nd femo , hendJ.ng eqv.pment, tio,oge contoine,s, shielding. fvme hoods, et taplonatory sterch13. f AClUfil$ AND EQUfPM(NT. s

ef enselety in .fasched Kr fe ans.or) Yes No game US 11 b prOLOcOl attached APPENDIX I
14. RADIAtlON PROF tCDON PROGRAM. Des <,ibe the ,od.ohon poorechen peegro,n .ncted.ng coas,el . oivees. If opplicohon so.e,s sealed sovnen, suba. loot

inha, p,o<ed s .se,e .pps.coue. me, h.inin . .a e.pe,.eue ce pe, n io ped . te.k . .a .,.n.e.nenei vo, p vo,.in, an.hol ,a.on.n smer 'se~
..ne. .e .enome .a ,eo.., . ,e .

..Same as 11 6 MRNL Regulation No. 40-14 Attached APPENDIX -II
is. wAsla DrsPosAL. w

M RM I. Re n nl . . ...
<4o:

oe d .po i .e~<e.6. emplored. spec. y no e .7 ce. pony.Ot'ee.l.iv6ma d.6.;i'f67c,A. "16e,&pr-%.iiianaroi I
on 26e u.a , d.s,.. ,a.eo<,..e .o.,e. .a e.h...e. . .h e ,y .,d ..o.. . ..h. , M.oi.a

n ti n n Nn. 40-14 ner,chnd of11 hn enr.m14 nd of th
CERTIFICATE (This item must be com'pleted by applicant)

16. THE APPLICANT AND ANY Of f tCIAL IIECullNG IHl$ Cf Rfif tCAf( ON of HALF Of THE APPUCANT NAMfD IN ITEM I, CERilFY THAT THl$ APPLICAflON l$
PetPAAED IN CONF 0RMitY WilH fif tf 10. CODt OF f EDie At efGULAfiONS, PAAf 30. AND THAT ALL INFORMAtlON CONTAINED HERflN. INCLUDING ANY
$UPPLEMf Nf 5 ATTACHED H( AtTO,15 f#ut AND COAa(Cf TO THE 8(St OF OUR KNOWLEDGE AND Dfliff.

Dept. Of the Army, Fitzsimons Cencral
llo.ap_ ital 63'SR1RNL._Rcrtvcr. co. 80240a

s.., ** s Ap 1. coat name H*

b .I MadDato 5 Janu. pry 1971 sp
"0llN h.'CATPBELL[ MD. , LT% Np

llulimm_RadioisOtOp_clO$te,

s.no or e, f,,n .mc , .
,

.

WARNING.-I 8 U. 5. C., Seoion 1001: Act of June 23,194 84 62 5 tor. N 9; makes it o criminal offense to make a willfully folse statement or
representation to ony department or egency of she' UniteJ States on to any mutter within its jurisdict.on.

e U S GoneeMe.NT PetullNG o8FK8 :1964 D= 746*3e#

. . . _ m. .- + -..-a=+=me..- ~ ~ ~ * * - * * * * ' ' ' " * ~ ~ ' ~ ~ -" ~ ' ~ '''
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CURRICULUM VITAE'

,31 December 1970}* *
-

.
*

'

CANilAM, John C. Colonel, MC

Position: Commanding, Officer
U. S. Army Medical Research and Nutrition Laboratory
Titzsimons General Hospital
Denver, Colorado 80240

, '

led:

itary Service
!

May 1943 - Har 1946 Enlisted Service
Jun 1949 - Jun 1950 Intern, Letterman General Hospital

San Francisco, California j

Jul 1950 - Aug 1950 Medical Resident, Letterman General j*

, Hospital, San. Francisco, California-

Aug 1950 - Feb 1951 TDY to FECOM assigned ~to 8th Station |
Hospital, Kobe, Japan. Duty involved
care and treatraent of patiunts with
surgical and orthopedic conditions
and the running of the X-ray department.-

Feb 1951 - Dec 1953 Letterman General Hospital, Resident-

on the Medical Service*

Jan 1954 - Jun 1956 War'd Officer, General Medical Service,
USAH, Pt. Belvoir. Va.'

Jul 1956 - Dec 1956 Student, AMSS, BANC, Pt. Sam Houston,-

Texas (Advanced course) (,

Jan 1957 - Jul 1960 loth Field Hospital (USAH, Wurzburg,
Germany)

. ' Duty: Jan 1957 - May 1957 - Asst. Ch.,
2 Medical Service

$ |t May 1957 - Jul 1960, Chief of
e

*

*

Hedical Service l

3 @E
-

Additional' Duties: |
,

ijEi Hay 1957 - Jul 1960, Deputy
m n Hospital Cournander
Ey Oct 1957 - Jul 19G0, Chief of
]y 0utpatient and Health Services, i

7yg Wurzburg Medical Service Area
Oct 1957 - Jul 1960. Chief of,e ; 4

mh Preventive Medicine, Wurzburg
S y = 8 s )|

l

Medical Service Area5 g .

Sep 1960 - Jun 1961 Biochemistry Dept., Medical School of
,8 }3g5g Vanderbilt University, Nashv111c, Tenn.'

;

y y ], y for a course entitled, " Nutrition and
23 .9 .|y ff Me taholism" .

,

ww.~_ ~. _ -, ,
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DEPAP.T!!r.!JT OF Tile ARMY
''

FITZSIliONS GENERAL !!0 SPITAL;

| Denver, Colorado 80240' '

i

; SPECIAL ORDERS 29 September 1970
: IlUllllER 218
j EXTRACT
f '

25. TC 453. Following individual APPOINTED / DESIGNATED / CERTIFIED as indicated.

WilITU, Cl!ARLES E< LTC liq Comp FGil (N0Q2AA) t!S
- - -

J Authority: NA
Appointed as: Post Radiation Protection Officer f

'
;

Period: NA Purpose: NA Effective date: 29 Sep'70
Special Instructions: (c) Vice King, Gerald A 077-32-0585 ffAJ liq' Comp FGH

'

} (WOQ2AA) }fC.,

!:
26. TC 453. Following individual APPOINTED / DESIGNATED / CERTIFIED as indicated. |

= I

KING, GERALD A }fAJ !!q Comp FGil (WOQ2AA) }!C
W M;

'

Authority: NA
! Appointed as: Alternate Post Radiation Protection Officer
i Period: NA Purpose: NA Effective date: 29 Sep 70

Special Instructions: NAr
.

27. TC 469. Following orders are changed as indicated.'

i Action: Revocation So much of: Para 35' SO 196 thig !!q C ==

q Pertaining to: Convalescent Leave of FOX, ROBERT C ;P4 94B20
j FDIC FGil (WOQ2AA)

* "-
;

Action: Revocation So much of: Para 19 SO 2}5 th 11 CS
Pertaining to: Convalescent Leave of FOX, ROBERT ;P4,

94B20 tDic FGil (WOQ2AA) *
.

28. TC 453. FollowingindividuaisAPPOINTED/ DESIGNATED /CERTIFIEDasindicated.
c

'

STEVENS, Cl!ARLES T LTC 1542 IIllC FGli (WOQ2AA) IN
g5 ROZANSKI, CORDON P t!AJ Do Do Do

yy CARR, JAMES L CPT Do Do Do,

*

POTTS, BRUCE Do 3448 Do AN )
o,a

M5 | GRANT, DANIAL A ILT 1542 Do IN

h'$ JAtTKLOW, FREDRIC V Do 1193 Do .FAj

| g% NELSON, CARL Do 1542 Do IN
j E 5 PFEIFFER, RICllARD L Do 1193 Do FA
sg J0llNSON, KENT E Do 0221 liq Comp FGl! (WOQ2AA) SC'

ES N i ;>

.E$Q Authority: Chap 15 AR 37-103 and Appendix I Fl! 14-3 j

j -[i Appointed as: Class "A" Agent Of ficer to the F6A Officer FGil J
E80. Period: Sep 70 1

I.j"y<g$ Purpose: To perform nonthly cash and/or check paynents of salaries to
,- individuals assigned to 101C FCil (U0Q2AA)"-

l

Over, Para 28, 50 218, 29 Sep 70, FCll, Cont [f,

\

;
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'"8#$"* APPLICATION FOR BYPRODUCT MATERIAL. LICENSE |i T,*,T*J.d;n.. n um5 "

#^** I
$UPP'LEMENT A-HUMAN USE*

if byproduct moletialis for "hurnon use" (internal administration of tayproduct material, or the radiction therefrom to burnon beings),
complete this supplement and ottoch to the opplication for byproduct material license.

1. (.) USING PHYSICIAN'$ NAME (b) NAME AND ADDRESS Of APPUCANT (if dAvent from l(o))

RAYMOND Fe BURK, M.D., CPT,
MC Same as Item 1(a) Of AEC-313

.

'

2. Dif U$tNG P6tY$1CIAN INDICATED ABOVE 15 LICENSED TO DISPENSE DRUG $ IN THE PRACDCE Of MIDICINE BY A $1 Aft OR TERRITORY

[(Yt$ . NOOf nit UNITED STAft$, TH4 Di$fRICT Of COLUM81A, OR THf COMMONWEALTH OF PUERTO RICO.

Cnas mswER
'

3. A STATEMENT Of U$fNG PHY$1CIAN'S CLINICAL RADIOf50 TOPE f1P.RIENCE (PAGt 3 OP THl1 $UPPLEMENT) t$ $USMITTED IN $UPPORT
Of THl3 APPLICATION. If ANSWit l$ HQ, U$t PAGE 2 OF THl1 $UPPLEM&NY TO (KP' AIN OR R17tR 10 OTHER AProCADON OR
lifLAftD DOCUMENTS ON WHICH THl1INFORMATION APPEAR $. Yts NO

>

enCu ANsmR

PROPOSED DIAGNOSIS OR TREATMENT -

4, (.) D($CRat PURPOSE FOR WHICH STPRODUCT MAff RLAL WILL SE U5ED INCLUDlHG $ PECTIC CONDITIONS OR DistA$f5' TO 88 DIAGNOSED OR TRfAftD

(U.e Pn 2 if oec...e TO study glucose metabolism in health and disease and under a
variety Of experimental conditions. This study is designed to examine the effects
Of diet and altitude On carbohydrate metabolism Of the metabolic responses to exercist .

(6) OttMICAt FOwM ADmiNi$itRLD

l4 labelled ClucoseC

(s) Of$CRISE PROC *DURES WHICH WILL SE 00$ttvt0 TO MINIM 12E. HAZARD FROM HANDUNG, STORAGE, AND DISPOSAL OF THE BYPRODUCT MATERIAL:

,

See MRNL Regulation NO. 40-14 attached
I

(di DESCRIPTION AND $ KETCHES OF $PECIAL OfvlCES TO Bt U$fD FOR ADMIN!$ftRING SVPRODUCT MATERIAL TO HUMAN BEING$ ARE
(1) ATTAOtFD(LiffRATURf REFERINQ$ WILL $UfflCfl ORCLE ANSWER ,,

'

YES NO)(2) ON fitt WIDI THE ISOTOft$ EKitN540N
REFER TO APPUCATION NO CIRCtf ANSWFR (./

3. PROPO$1D DO$ AGE SCHEDULE i

(o) in millicuries for laternally odmini.tered byproduce mase<6al osh.c shoa deuteee Aned nowcess and in roentgene er reds, os oppropelots, for internal or ealernalistodi. |

.ei s,.m 4. ees asa . ... ( u.ea., cobon wi .ec.) iwe ..pomi.1, fo, .och consei ., e.e e (no pos. 2 is a.co. .y>

Maximum Of 30 microcuries per subject. |

' ~

B

(b) INYt$TIGATfVf PROPOSA1 POR EXPERIMENTAL, NEW OR UNU$UAL HUMAN U$ES l$ ATTACHED. (AHochment YtU NO
should bulude eveline of conddiene s. be evolueted, lacludag do#e from onimal studies end/ec ob.eract of literotwe ORCtf AN$MR

s. .c. If ony, =mbe, o.d ly,. .fPoe nei (i. e. oes e, p. me,. bund, c.))

M
SEE PROTOCOL ATTACllED

4. IF SYPRODUCT MAftRIAL WILL tGT M QRfAINED IN PRFCAll8RAftD FORM fOR ORAL ADMINt$1 RADON OR IN PR*fALISRATED AND $titiLIIED FORM FOR
PARENilRA& ADMINISTRADON, De$dtlef ID(NilflCAYlON, PROCES$3HO, AN D $iANDARDilAllON PROCf DURES,

Obtained in precalibrated form, (sterile and pyrogen-free). Will be administered to
subjecto by the abd@e Istated inedical Of ficer gg

.

7. Att PROPOSED U$P OF 8YPRODUci MATERIAL HA$ SfEN, OR WILL Bf, APPROYED BY IHf MEDICAL 150 TOPE COM-
NOMfritE. ORCtf ANSWER A

HOSPITAL FACILITIES FOR INDIVIDUAL PRACTICE U3LQHll

s. (e) THE APPUCANT HAS COMPLETED ARRANGEMENTS FOR A HOSPITAL TO ADMIT RADIOACilvf PAllENi$ WHEN.
Evrt ADvi$AstE. ORaf Answrt YES NO

(b) A COPY OF INSTRUCYlONS TO 8t FURNISHfD TO THE HOSPITAL A$ TO RADIOLOGICAL SAFETY PRfC AUTIONS
TO DE TAKEN AND AVAILABLE RADIATION IN$iRUMENTAflON 95 ATTACHID. CIRCif ANSWft TIS NO

,

s e q, s M- =~ ~ -% . +evJ>s e* s' - a =w e eg w .m e - was.> se mm a w asn==* * **%+ gwegpw p" * "** *N #** '
-
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* 1 RAIN!NG Af 4D L XPERI.4E 01 [ ACH li4DiVIDUAL t# Wild 118 lifN. 4

(ti.. synl.+..erof obc h el nwy)
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#

. DURA 1 ON Ot ON IHE JOB fotuAt Cov.m
8. .iYfT Of 11tAINiNG . WHCRt IRAINED TRAINnHG (Ceste sm cr) (C=cle cas.e.}

>'
.

, " j .,

g g, gy g*I I.8 .J

hm<ic e. .no .p n uce. .i .a.ol;ona
;_ Vanderbilt'Unic. Med. School 1_yI_ L' spen er_

c'o'a 6aa' - .

j ,
,

t,.' rod.oo<' u'r moowre=*ri s'aao' ado-
* ~

@ Ho S H+
-

6 .na e nao ing inimique .na n. .

Vanderbilt Unive Med. School 4 yrs 1 Sementer
*humea's . . ..y.

. _ g g, 1 '$g g,1. no he,nosu .nd. .twio .oni t,mic i.
,Vanderbilt Univ. Med. Sch001 4_ yrs emester

e

..e.a eow,e.entos,a.oocn.ar

(YD Hobes No
2 SemestC rs

a s.oi.e.: enut. .v .oa.otioa Vanderbin Univ. Med. School 4 yrs

9. (KPtRitHCE Wiltt RADIAllON. (Acivol ise of rodiosiotopes or equivoIent esperience.)

460iOPE MAAIMUM AMtX)HI wilti EXPEtitNCE WAS CAINED DURAllON Of EXPERitNCE TYPC Of USCI
;

i 75so (10%c;j TVarderbilt Univ. 5 yrs. lluman scans and
; ? ,, , i _ +' metabolic studies,*

* ,
, .

aniinal studies'

35S 5 mc Vanderbilt Univ. 3 mos. lluman plasma protein
wrnover studies

ID. RADIAtlON DiltCilON IN51RUMf N15. (Use supplemeafoi sfeeets if accessory )'

tvPt Of INSTRUMENIS NUM8[R RADi Ailo. 4 5tN5ffivlTY RANGt wsNDow IHICKNtSS USE

(bcivde cele omt modet evmfier of eas Aj AVAll A8tf Dtif Clf D (er /hi) (mg/W) (Mon,to i<ig. sw cyin;p mes.vilo;)

.

1

.

|

e

ll. MtlHOD. FRIOUENCV. AND SI ANDARDS US(D IN Call 6tAllHG IN5tPUMf Ni5 05ffD A60Vf.
|.e

l
1

(for Clm t.eJes, spes,1 merkd of cof.bror ng und processing. or nome el seppleer Jl2. fitM 8ADGt5, DO5tMfl[25. AND $40 ASSAY PROCf DsJtt5 U5f D. 7

|

- . .
*

INFORMATION TO EE StilVAITTED ON ADDITIONAt SHIETS IN DLIPLICATE
4 3. FACIL11115 AND (QUIPMENT. Dewibe folierefory focihhen enal remo's h[ndiing epipment, porop sentoiners. sMetJ ng, evme hooJs. etc. (spionatory steich

el bildy is a othed. (Cercle caswer) Yes Hen

14. R ADIAllON PROTEC110N PROGR AM. Onuibe the eod otion pro 8edien progrom inc4 dang conhol sneoivres if oppfiserion severs nec4d soveces, svbm:t look

seding peeceJoees mheve opplicetale, nome, greining, and espe,iene, of pe, son 43 perfo,m leak 44.h. ond setengements for performeng in;Iiol toiot;oa servey. Serv-
iss*g. misintemente end repoet of the sovese.

15. WA5f t Ol5POSAt. if e se==m;et wooe despo of serv +ce li employed. specify some of company. Otherwhe, evt,na detoefed dewi t.o.i of nieHicds whh milt

be weed les dispes ng of rodioechve =epen end ensime n of the typs end ontovat of och.py involved.e

-

CERTIFICATE (This Itoin mV51 lao completed by applicant)
16. THE APPUCAHf AND ANY OfflCIAL IIf CUllNG THIS CE tilflCA1E ON St HALF Of fHE APPLICAHf NAMfD IN lif 41, CE4filY THAT 1Hl5 APf'llCATION IS

___

PflPAttD IN CONF 0tMAIY WtIH IlfLE 80. CODE Of itDI4 AL REGut AtlONS, PART 30. AND THAT ALL INFORM AtlON CONTAINID HEP.!!rt. INCtVDING ANY'
SuffitufN15 AlfACHfD Mitto, t5 taut AND CORAfCl 10 THE SClf Of OVA KNOWitDGE AND 8! tiff. '

dyd t,JJ4 ,

'

i. \Q' v-

'""*at a=med um 1 RMWD F. M , J R., ,

6' sept 1970.

Date Bp_ ,_

w e u,,.f an .'m... , et :h'<'-we/& 's -

n

J.O. LULL _C6tilWt,20RL..:M6, commanding,_.
W APNING.- 18 U. 5. C., Section 100 t, Aet of June 25,1948; 62 Stot. 749%okes it a <<iminal onenia to encke a willf. US/,M}d{, .
cepe.mniotion to ony sl<poikunt or og-acy of tie Us.itd Slo ei ci to ony a ut' r v.ithin its prhJct;:,n.v

; ~ _ . . _ . . . . . .
- . - . ~ . . _ . - . . . , ,

*as w uenetatesi6:w.o ricsiiso e. m .m

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

-__ ___ ___--_ , , , , , , _ _ - r .e . ,,
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7/I1*EIdR "ditTc05,.To'V"'~''~~~'~ nucs
t .

*

.-
i

HEhEN- All Radioisotope User Certification ,

m fer.oa onc |
cuY t

4

Radioinotope brauch 29 Sep 70Recorder s

Radioisotopo Connaittee USAMlWL STC Abernathy/dral/2U111

of FCll cnd USAURNL a
,

1. Request that Raytcond F. Eurk, Jr. , CPT. , HC, be certified as a user of rydf.oico -
topec .in htwan subjecto under the conditions outlined in " Request' for Approval for
lluman Use of Radioisotopes in Tracer Amounts in Volunteer Subj (s", also for non-

*
-

hu:r.an use. .

2. '1he maximum amount of radioisotopcc that. the individual raay posscos is iii
parenthesis follo~ wing the um.ie of isotope.

i

1 i
*

ogn ugn
4

42 (2 me)Potassiu:n
N (1 inc)Carbon
3Tri tiva. (1 me)'

"

75 elenium (2 me)S
33Selfur (1 mc)
13] J.odine (1 icc)
SICh roul.uat (1 ncy

|

. 3. A suvuat'/ of the training and experience of this individual is attached. I t J r. |

requestcd that this approval be made a peruianent part of individual's 201 flic.

f. -(bs>h [ ?M c ^*y
inc1 R0llERT L. H0RRISSEY ,

Ias CPT, V.C.
IChief, Radioisotope Branch

i

HSDEO-X (29 Sep 70)

TO Ch, Military Personnel Br, FROM Chairman, DATE 10 Nov 70 C)ff 2
Officer Records Section Radioisotope Connittee rek/26218

,

1. The above-requested cortification in the case of Cpt Raymond F. Burk, HC, is
granted by the Radioisotope Cocnittee, as noted in the minutes of their moating
hold 13 October 1970, ;, ,

i
I.
'

2, It to requented that this DF, together with the attcched documentation of !
'

--trainina and experience, be nade a permanent part of Cpt Eurk's 201 filo, '

!-
,

'

. 1'

1-

1 Inc1 J010 B. CldiPDELL, H.D. i
i

! LTC,1:0ne ,

Chairman, Radioisotope Committee I

- i -~ .- - ._ . . . _ _ _ .. _ .. _ _ _ a.. .._ _. f _ ,
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Umtst,5tAus Atomic les%: Co .r mfou j_. . 9
,{g,

l'6 6'i APM.tCfJiO:4 PO;! [1YP:!ODUCT Ils/MitIAt tjCPNSU U;*iCIN.. n.w e i
,

8

''''I $Ul'PLUALNI A_l:Ul.W4 USE
_ . .

When the ir.fomotion is r.o!this retae enoy be completed by rio physicion's prur ptor (if ony) in the enedical no of nadiobotopes.

fotAl.jd br the prueptor. Ihc nome ond'psesent oJJeons of the pec-ccptar (if ony) shwfd be shown in item 12 bclow.
.

- _ _ -

v. 9: uno emeCw< s Nw
(a Nws AND n=55 of As rucasi p .fae, nr i,em vkn

ItaymoTid F. Iturk, Jr.

10. CLI.41 CAL TRAfHt4G AfD (KPfRIENCE Of PHYSICIAN WHO Witt USE FYrf:ODUCT MATERIAL

(A)
_

@) (Cl (D) - .- . |..

* . _.

Tyrt or PAttlCIPAttoN FOR Att CAsu|
bees of hms N ouerdoace gbte com#4UMttR Of IN cotumN e (deste oppti

lSOTOPF[
CONDITIOt4;$) DIAGNOSED Olt TRf AffD CA5t$ th Let s S ;

| 13] Diognosis of thyroid function - 30 (j) k.) h 4
^[forth below)

'

,

btment of hyperthyroidism 2 / @M3 _

4
' I 2 3 4Trealment of Ihyroid concer

1 2 3 4Treatment of cordioc conditions _

Bruin tumor localization 25 @_2 3 4 ;

Dlood determinations 5 (02 3 4
'

._

Kidney function 5 (D 2 3 4 ,

Others: Lung scans 25 (IT~2 3 (2) l
l

P-32 locoiment of polycythemio and leukeniia 1 (Q 2 3 4
Soluble I;roin turnor loccliiotion 1 2 3 4

1 2 3 4Treatment of bone metostases
*

Oihers: 1 2 , 4

1 2 3 4
__

1 2 3 4P-32 Treorment of prostatic concer

CrrO4 Telnt of cervical concer
-

1 2 3 4
; Trcot.mnt of pleural enusions and/or oscites 1 2 3 4

1 2 3 4Olhers:
1 2 3" 4 ].|
1 2 3 4Au-19(i~ Trcotinent of prostatic concer ..

Colloid Trechant of cerdcol concer 1 2 3 4~

Treatment of pleural effusions ond/or oscites 1 2 3 4'

1 2 s4Others: _

1 2 3 4

Cr 51 clood determinations 5 (M 2 3 4__
,

1 2 3 4Others: __

1 2 3 4*

Oiher Liver scans with crid 6 1131 40 (I) 2 3 4 'l
3 4 ~l(IT(2)dff~

~

' '

'Far'nthyroid scen bsc-scienomethionine 1hotopes
(6/2OSc-selenomethionino 5Pancreas nean

^
~

.

@ (,) 3 @)Lymphoma scan /55c0 ' 1 2
3

t.y io obo.e nemt,ers (colv nn D)
Active Fe,licipation and Dissvinica in the:
1. Esominotion of patients to delvemine suitobilary for radioisotope diagnosis ond/or trcolment and retornmendotions on dosogo to be prescribd.
2. Cottoboration in cetibrolion ond odniinistrotion of desoges including related measurenients and plotling of date..

3. Active period of teeining and esperience of sufEcient durot:on to permit followv;> of pof;ents threv0h trectvnent and posttreatment period Incteding
eeevolvotion es to effectiveness and complicurions. gj

d. $tsdy or.d discussion of cose f.istories to estabtish most efRcoclovi diognostic cad /or therapeutic techn!quei for this radioisotope use.

_..

I1.101AL NVA0!t Of Hout$ of PAttlCWAllON IN CUNICAL TRAINING _ bh.__.boves

12.1Hg TRAINING AND (IfitCNCE INDIC Aff D AtOviWA5 otTAlenD UN3fR THE SUrt tyntON 02 GU! DANCE of

2 !.s,/L. II . Nr.|11, M.D.s Ill.Ib DilbrIM t UDIV. . ._dp- ..

%
( .c a. .

t. gy
pieme et hr..As (.en r.uiu a! pign.4r.|

t

*
-~.-w., . -.,,._m_%. _.,,u

- - - ~

. . .
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!! CURRICUI.UM VJTAE .
.

,1 -

t
,

E

I
i . Full Name: Raymon:1 1.'ranklin Burk, Jr.

! i'

Date of Birth: Place of Birth:
1

lleight: g W eight:_,
'

,

C_.hild r en:
;'

-Mar it a l S_t a t_u s: ,
t_ . . - _ . - -

... . _ _ _
. t

.

8

_E.ducation.al Record: ,
- _ . - _ _ _ ,

i ,1963 B. A. Univer.sity of Mississippi
1964 . Johannes Gutenberg University 'in Mainz, Germany,- 1 year (reside:.c

^ 1968 ' mod. Vanderbilt University.
.- ..-'*

,

t'

nescarch and Professional Experience:

1964 68 Summer and part Lime research experience with Dr. W. N.
Pearson in Nashville and Guatemala City

,..
,

- ,

1968-69 S:aight medic 21. internsliip, Vanderbilt University
~ '

'1969'-70 Ist year medical resid:mcy, Vanderbilt University*
,

.' .

Administrative Back ircund: None.f
.o

References: Dr. W. J. Darby, Nashville, Tennessee
Dr. Grant W. 'Liddic, Na shville, Tennessee

,.
, ' '

; l'. . ' . ' , .: , ,
.

.'i - -

. Publications:
'

, . y,-'

.___
, ,

, , ,
.

* R. F. ' Dur k, W.' N. Peh r son a nd F'. Vit e r i. Discussion of Scienium in lluman'

Nutrition. Symposium: Selenium in liiomedicine, Avi Publ. Co.,1967,
.

d R. F. Burk, W. N.' Pearson, R. P. W:,:d H, and F. Viteri. Blood Selenium*
~

75Levels and in vitro Red Blood Cell Uptake of Se in Kwashiorkor. Am.J.
; '

Clin. Nutr. , 20: 723 733, 1967.,
_-

R. F. Bur k, R. Whitney, II. Frank, and W. N: .Pearson. Tissue Scieniuto
Levels during the Development of Dietary Liver Necrosis in Rats ird Torula1

Yeast Diet s. f. J. Nutr. , 9. 5: 420.- 428, 1968.. -

.

_P. u_bli c..R_el a t io n s_ Ex pe r ien e.c :__ . None.
-

_- y

llonors: Vanderbilt d,orden Award in Nutrition, 1967. 4

Dean's~Awa rd for Student Resea rch Pc c.s entation, 1968.
! o

|
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-
,

,

:
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USAMRNL - Bioenergetics Division 14 January 1971

EINAL PROTOCOL

Project No.: 3A061102B71R Research in Biomedical Science
I

Task No: 05 Environmental '

i

Work Unit No.: 080 High Altitude Bloenergetics .

|

*,

ST-13: Effects of Diet and Altitude on Carbohydrate ,

Metabolism and the Metabolic Responses to |
|

Exercise (with Labelled Glucose)

INTRODUCTION

Recent studies in this laboratory (1,2,3,4) have dealt with metabolic

derangements which develop in human subjects who are abruptly exnosed to !

altitude. Attempts have also been made to evaluate the beneficial effects

of a high carbohydrate intake and with heavv phyr' cal exerciso on performance

and severity of acute mountain sickness synptome (AMn). Of particular

importance is the veronstration that a high carbohydrate diet and heavy

physical activ!ty prior to ranid ex7onure of men to hirh altitude appear to

diminish the AMS synptoms, and innrove maximum physical performance. The

mechanism by which high-carbohydrate-low-fat intakes and exercise influence

the response of human subjects to high altitude remain to be elucidated.

The following is a summary dealing with carbohydrate metabolism at altitude

and the metabolic changes.

At altitude, the fasting blood sugar may or nay not be altered.. depending

on whether aninals or human subjects are used, the altitude level and acclimatization |
' In cats, anoxerta increases the fasting blood sugar in the absence of excitement

(5). In ruinea pigs, reduction of barometric pressure to'340 millimeters

of mercury does not alter the fasting blood sugar (6). In dogs, abrupt

1

.

t

we
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exposure to high altitude does not appreciably alter the blood sugar (7,9).

On the other hand, in man variable results have been reported by various

investigators. At altitudes in the neighborhood of 15,000 feet, and * omewhat

acclimatized human subjects, the fasting blood sugar is not altered significantly

(9,10,11,12). Ilowever, Picon-Reategul (13) showed in native residents of

Morococha, at an altitude of 4540 m (14,600 feet), the fasting blood sugar

was lower than at sea level. Similar findings were reported by San Martin (14)

and Monge (15). Finally, several investigators (16,17,18,19) reported increments~

in fasting blood sugar at high altitude. The latter subiects were apparently

poorly acclimatized to the altitude which was In excess of 15,00 feet.

As with fasting blood sugars, variable changes have been reported in l

|
I

glucose tolerance tests at high altitude, forbes (14) performed oral glucose

tolerance tests in three human subjects at an altitude of 5300 m. In two of

the men who had been at this altitude for 17 days, glucose tolerance was

increased. In the third ran who had been at this altitude for only 6 days,

glucose tolerance was lowered. Subsequent studies by Picon-Reategui (11),

utilizing both oral and intravenous glucose tolerance, revealed a faster rate

of glucose utilization in high altitude residents as compared with those at
1

sea level. More recently, Janoski and Anderson (20) performed both oral and |

intravenous glucose tolerance tests on 10 normal human subjects at sea level

and during residence at 14,100 feet. Results showed that at altitude the

glucose disappearance was lower than the respective values at sea level.

They also showed that insulin secretion was delayed at high altitude. It

should be noted, however, that their subjects were semi-starved by choice while

at altitude, and the decreased glucose tolerance may be a reflecijbaEs$2''

2

.
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semi-starvation rather than altitude. Most recent studies in the Bioenergetics

Division of USAMRNL (21) reveal normal glucose tolerance in normal human

. subjects both at sea 2evel and altitude when the intake of food remained high
|(in excess of 3100 Cal / day).

Turnover studies of glucose at high altitude have not been reported in

the literature to date.

Picon-Reategui (11) performed insulin tolerance tests on human subjects j

who resided at an altitude of 4540 m. Results showed no changes in blood

glucose, pyruvate and lactate during the tests. However, during insulin |
i

4

tolerance tests at altitude, plasma inorganic phosphate decreased more

rapidly and plasma potassium less rapidly than at sea level. Interestingly

enough, insulin reactions were reported less frecuentiv f n hich altitude residents
,

than in human subiects at sea 1cvel. Picon-Reategui (22) also showed a normal

hyper-glycemic response to epinephrine but a subnormal response to glucagon
:

in altitude residents.

Davidson (?3) has nummarized the effect of chronic exposure to actual
,

or simulated high altitude on carbohydrate metabolism in both animals and human

I subjects. At altitude, compared to sea level controls, there is a. smaller rise

after glucagon and a graater fall after tolbutamide in plasma, glucose concentrations,
|

decreased liver glycogen after administration of cortisone, pyruvate and glutamate, ;

and decreased venous (but similar arterial concentrations)'during all glucose
Iuntake or carbon dioxide production by rat diaphragms, using glucose alone or

with insulin in the incubation medium. Furthermore, there was no significant ]

difference in the insulin-glucose ratios between hypoxic and control rats. However, j

hypoxic animals had a fasting plasma glucose of 17 mg percent less than sea<

,

level controls.

i 3
!

, . 1



- - _ _ _ _ _ _. __ . _ _ . . _ _ ~ . .. __ _ _ _ __.-

|
'

.

Work Unit 080: ST-13 14 January 1971

These conflicting data about carbohydrate metabolism at altitude reflect

incomplete knowledge of this area. In order to determine the metabolic

effects of a high carbohydrate diet, it is necessary to elucidate the derange-

ments in carbohydrate metabolism which result from abrupt exposure of human

subjects to high altitude. One aim of this study is to delve into the

problem at greater depth than has hitherto been reported.

OBJECTIVE

The first labelled glucose C study was approved and conducted in June

1970. This is a continuation of an approved study.

The immediate aims of the proposed study are to evaluate whether glucose

metabolism is impaired during abrupt exposure of human subjects at high altitude

(4300 m). 'The following parameters will be compared to sea level control data:

Intermixing riucose mass, apparent distribution space of glucose, anda.
,

rates of appearance (hepatic output) and disappearance (tissue uptake) of glucose

nessured by the techniques of measured tracer injection of glucose-U-c .

b. Influence of physiologic dose of glucagon (1 microgram /kr body weight)

on concentrations of plasma glucose and insulin.

The changes in acid-base blood parameters (pli, pCO bicarbonate, etc., willc. 2

be evaluated at various times of altitude exposure.
a

d. The evaluation oi respiratory function parameters (especially FRC)

during altitude exposure.

JUSTIFICATION

Two of the major problems encountered at high terrestial environments are the

" mountain sickness" syndrome after abrupt altitude exposure, and the decreased

ability to perform maximal physical work at altitude. These effects of altitude

would seriously handicap our military personnel if they were engaged in any

4
.
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conflict under these conditions. This study deals specifically with this problem,

in attempting to determine why a high carbohydrate diet and heavy physical exercise |

will decrease the clinical symptoms of acute mountain sickness, and to investigate

the derangements in carbohydrate and lipid metabolism at altitude.

EXPERIMENTAL DESIGN

Twenty-four normal male Army volunteers from Ft. Sam Houston, Texas will be f

studied. The criteria for acceptance of the subjects into the study included

a normal, complete physical examination, including EKG's, the absence of prior

exposure to high altitude, and a history of normal or average American food !

l

intake for at least two weeks prior to the beginning of the studv. i

The 12 subjects for the altitude phase will be hoased in an air conditioned |
1

building at Ft. Sam Houston during the control rhase. Six men will be transcorted

to Denver and Pike's Peak at a tine. Glucose turnover will he measured on 2 men

after 2-3 hours of altitude exonsure, the second 2 men after 20 hours of exposure,

and the last 2 men after 42 hours of exoosure. The maior emphasis in the 1970 study

was to measure the glucose activity after a Flucose-C infusion. As a result,

the 6 men were monitored for only a short period of time (20-30 min.) for the

expired C0 Production continuously will be extended. Two men will be infused,at
2

180 min. Intervals so that oxygen uptakes, 00 pr duction and C respiratory
2

1
excretion can be monitored for 140 min, after C glucose infusion, and for

30 min. after the glucagon infusion (Schedule 1). Three of the 6 men will be

delayed at the Denver area for 3 hours so that the exposure and measuring time

at altitude will be the same for each group of men. Bloods will be taken at

various intervals for glucose, insulin and glucose activity (Schedule 1). The

second group of een will be taken to altitude on day 4, and the same schedule

will be followed. |

5

1
.
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Abnormal changes in arterial acid-base blood parameters have been observed

during acute high altitude exposure, and are due to the respiratory alkalosis

that occurs. Since high carbohydrate diets have been known to greatly

reduce AMS, it is anticloated that these acid-base blood parameters may

be normal under these conditions. Measurements will be taken at frequent

intervals during acute altitude exposure. Arterialized finger blood

samples will be drawn on each man during the control period, and twice

daily during high altitude exposure. The hand will be warmed at 45'C

for 5 min, prior to sampling of blood. These bloods will be analyzed

for hemoglobin, pH, pCo , p0 and bicarbonate using the radiometer.p 2

Functional residual capacities (FRC) and other measurements of respiratory

function will also be done on each man during sea icvel control, and

twice dailv during bich altitude exposure. The same reasurerents will

be performed on the sea level control group during the same time intervals.

The first ? non to be neasured at altitude will breakfast at Ft.

Sam Houston. They will then fast until the daily measurements are completed.
.

;

I' All men measured at 20 and 42 hours of altitude exposure will be in a

fasting state. All subiects will receive meals in the nearest, military
,

mess at TSH prior to the study beginning. The liquid ration containing
: *

3000 Cal / day will be' fed for 3 days prior to altitude exposure (control),

and for a 3-day period at high altitude (TABLE I). The men will be encouraged4

to consume as much of the ration as possible. The daily intake of the
i

I sea level control group will be controlled by the exact consumption of
;

; his partner at high altitude. It will be a pair feeding studv. The liquid

' diets will be offered in 4 equal meals to the altitude subjects: at 0730

6-

t
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1100, 1600 and 2100 hours, except for the days that C glucose is administered.
I

On these days, 3 equal meals will be offered at 1145, 1630 and 2100 hours.

The 12 sca level subjects will be studied at corresponding times 2 weeks

later at FSH.

This study will be conducted during the period of 7 May to 17 June

The sea level control phase will be between 7 and 12 May; the1971.

altitude phase at Pike's Peak from 12 to 29 May, and the final phase on

the control group at Ft. Sam Houston between 4 and 18 June 1971.

The technique of measured tracer injection ofGlucose Turnover:

glucose-U-C will be utilized to determine the intermixing glucose mass,

apparent distribution space of glucose, and rate of glucose appearance

into the disappearance from circulation. A single dose of 30 microcuries

of high specific activity glucose-U-C will be injected intravenously

after obtaining a blood sample in the fasting state. This dose is approximately

I
1/7 of the maximal recommended dose of C " labelled glucose. Following

injection of labelled glucose, blood samples will be obtained at 15,
,

25, 40, 55 and 65 minutes for determination of specific activity of plasma

glucose as described by Sanbar (24). Curve fittings of the results of specific

activity wLil ba performed by an IBM Computer, and calculations will be carried

out as described by Wrenshal and Hetenyi (25), and Forbath and Hetenyi (26).

Since the doseNo other radioisotope will be administered to the subjects.

of radioisotope is relatively small, no special precautions will be utilized

such as isolation of the subjects. However, the blood samoles obtained from

the subjects will be placed in non-breA able vlais, and all contaminatedk

solutions will be sent to the Radioisotope Branch for disposal. Urine and

7
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fecal disposal will be done according to AEC regulations, although it is known

that most of the labelled glucose (75%+) will be disposed of as C 0 in the2:

expired air (see inclosed request for an amendment permitting the use of C

labelled glucose in human volunteers).
,

Glucagon Tests: This will be performed on the sane day thatA

glucose turnover is done. Exactly 140 minutes following administration

1
5 of glucose-U-C ", a single injection of glucagon (1 microgram /kilorram
i

body weight) will be injected intravenously, and blood samples will be'

:

obtained at 1, 5, 10, 15, 20 and 30 minutes following the iniection.

The plasma will be analyzed for glucose specific a<,tivity, which will

provide information regarding release of glucose by the liver, and

measurements will also be made of plasma insulin.

Mental Attitude and Ahility: (a) General High Altitude Mood

Questionnaire - a check list that reflects attitude changes and symptons

of mountain sickness will be administered twice daily (at 0800 and 1700
|

hours) on each subject throughout the study. This questionnaire has

proven to be valid in recent studies (27, 28), and will provide a final

numerical value which may describe the degree of severity of the

clinical symptoms. (b) ~ Digit Symbol Substitution Test (Convergent

Production): this test may be adversely affected by hypoxia (28, 29).
|

It is intended to measure information processing ability when mininal j
j

pressure of constant attention is required. |

|

Body Weir.ht: Body weight will be taken on each man twice daily, |

Immediately upon arising and after voiding, and at 1800 hours.
:

8 1

l

*
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Preliminary Measurements for Standardization of Procedures: Prior to

the beginning of this study, volunteers from Bloenergetics Division will

receive an IV test dose of 30 uci nf -C-glucose to ascertain the maximal

time requirement for obtaining the necessary data. A maximum of 6 men will

be required for establishing the necessary inkrmation (monitoring of

C CO , etc.) It is requested that perm ision be granted to infuse C glucose |
2

Into a maximum of 30 men (24 frem Tt. Sam Houston and 6 from USAMRNL).

ADMINISTRATIVE

1. Division Resoonsibility: This will be a Bioenergetics Division

study, with the collaboration of the Metabolic Division for the purchasing

and preparation of the liquid diets.

2. _ Project Leaders: The preiect leaders will be C. Frank Consolazio,

Chief, Bloenergetics Division; Herman L. Johnson, Ph.D., and Captain

Raymond T. Burk, Jr., M.D., M.C.

3. pesr>onsibility of the Welfare of the Human Subiects: The

Medical Officer, CPT Raymond T. Burk, Jr., M.C., will be medically
1

responsible for the health of the human subjects. The medical officer

will be present during all phases of the study, and will have the

authority to terminate all phases of the study if he brs suspicions that

cor.cinuation will result in injury, disability, or death to the volunteeri

subjects. CPT Burk's vita , experience and qualification for handling an6 infusing

isotopes are included in APPENDIX III, and APPENDIX IV, respectively.

4. The Use of Radioisotopes at Tt. Sam Houston and Pike's Peak:

Liaison will be established with the Radioisotope Branch, Brooks Army
4

Hospital, San Antonio, Texar, regarding use of isotopes at Ft. Sam Houston,
s.

9
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and a request for monitoring for contamination of areas will be made. In

the avent th-t they do not monitor, equipment will be present (on loan from

the USAMRNL Radioisotope Branch. Captain Burk and Dr. Johnson will monitor

for contamination and decontaminate any required area. Assistance from

the USAMRNL Radioisotopo Branch will be requested for monitoring of the Pike's

Peak Laboratory Facility to insure that'no contamination has occurred

after the study.
1

5. Costs.

a. Personnel salaries

CPT Burk, 100% for 4 weeks-----------------------$ 800.00
Dr. Johnson, 100% for 4 weeks--------------------$1400.00
Nr. Consolazio , 251 for 4 weeks------------------$ 500.00 ;

4 EM, 100 for 5' weeks----------------------------$2200.00
'

1 Civilian, 100% cor 4 weeks---------------------$ 650.00
1 Combined Maintenanc3---------------------------$ 224.00

$5774.00.

b. Travel

2 Investigators (sita v' air)---------------------$ 220.00
8 Team Fembers------ ---------------------------$ RRO.00
6 Team Members------ --------------------------$ 660.00

12 Subjects---------------------------------------$1320.00
$3000.00

c. Per Dien

1 Officer and 2 Civilians 0 $25/ day--- ----------$1050.00
2 EM to drive truck @ $25/ day-------- . --------$ 200.00*

8 Team Members (Pike 's Peak) @ $12/ day-----------$ 384.00

12 EV O $2/ day------------------------------------$ 312.00
$2046.00

& Class A Funds

Blood drawind, $25/subiect-----------------------$ 600.00
Dry Ice for air shipnent of samples, etc.--------$ 400.00

$1000.00

%.

10g
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e.. Contract Funds

Truck Rental-------------------------------------$ 100.00
Car Rental---------------------------------------$ 800.00
Air shipmen of equipment------------------------$ 100.00

$1000.00

f.' Supplies-

1C.4' Glucose--------------------------------------$ 800.00 1

Miscellaneous------------------------------------$1000.00 |
S1800.00

Grand Total $14,800.00
.
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SCllEDtILE 1

3

_

Expired CO Production
2

1

.

$ Subj ect I- Subject II

Measure control for 15 min. Keep 3 men at Denver altitude for 3 hrs.

1Infuse C glucose

!

Collect expired air for These have same schedule as Subject I.

140 min.

'

Infuse glucagon i

Collect expired air for
30 min.

!
!
:1

.

l,.

*.
4

Incl 1
|

.
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SCHEDULE 2

Blood Samples

glucose, insulin and growth hormone~ #1 . Control sample +
.

I
Clucose C infusion

glucose15 min. after +

25 glucose activity

40 insulin

55 growth hormone
.

70

105 |

|
I135

Infuse Glucagon

1 min. after

5
.

10
,

15

20

30

I

'
s.

,

#

In 1 2 jc
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TABLEI i

i

Liquid Diets

Ingredients grams / man / day

Sucrose 100
1

Moritene 200 j

Cascc 45 j
|

Dextri Maltose 140

Corn Oil I45

Nacl 8

kcl 5
1

MgSO 2 |

4 j

Tween 3 drops

Distilled Water 1305 or 1765 |

Total 2000 or 1.400

per man / day % of calories
Calories 3000

Protein, g 105 13.7

Fat, g 136 40.O

Carbohydrate, g 354 46.3

Calcium 2.734

Phosphorus 2.002 j

Iron 0.032

'i

l

4

Inci 3

.
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APPENDIX I

A Aequest for an Amendment is Submitted Pertaining to the Use of
C" Labelled Glucose in Tracer Amounts in Volunteer Human Ex-
perimental Research Subjects

I. INTRODUCTION

In the " Request for Approval for Human Use of Radioisotopes
in Tracer Amounts in Volunteer Experimental Research Subjects",
submitted in 1968 by the U.S.' Army Medical Research and Nutrition
Laboratory, Denver, Colorado, for reconsideration and renewal of
radioisotope license by the Atomic Energy Commission and the
Offig of the Surgeon General, detailed reference is made for use
of C labelled carbohydrates.

The general health physics for Carbon-14 was described on
page 6 of the request:

With regard to the proposed usage of labelled carbohydrates,
the following statement was made on page 19, paragraph 3, of the
request:

" Studies on the interrelationship of various types
of carbohydrates and other dietary components on
serum triglyceride and cholesterol in the human
have adv need to the state where tracer levels of
common sugars re necessary to provide the de-
sired information. Dgtils as to procedures em-
played in the use of C labelled carbohydrates
were included in the previous license".

The " previous license" included the following statement (page 14
of formerly approved request),

"b. Request for Use of Carbon-14 to label Vitamin C
and Related Compounds.

Therefore, because of demonstrated usefulness
and necessity of using tracer techniques to study
metabolic pathways, the proposal is being made 34
that tracer amounts of Carbon-14, as glucose-6-C ,

.

3L272
:

Inci 4
.,

'
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14 14

glucuronolactone-g G , glucuronic-6-C acid
and ascorbic-1-C acid be administered by

moutn to humans in further studies for the pur-
pose of measuring the pool size and the rate of
utilization of body ascorbic acid under varying
conditions. The subjects to be used will be
military persor.nel (volunt eering for the specific ;

t

study) or laboratory personnel, both male and
female, or Fitzsimons General Hospital person- |

nel (as well as Fitzsimona General Hospital |

patients who volunteer). The possible hazards
,|of the experiments will >e explained in advance
Ito all subjects. Although multiple experiments

may be performed on individuals, in no case
will the total body radiation dose from this |

experiment, other experiments, or from xrays, |
exceed the maximum permissible limits for !

normals of 5 rem per year (lower below age
25)."

II. SPECIFIC AMENDMENT REQUEST

The following amendment of the inclosed re.iuest is being
sought:

That, in addition to what has acen stated in the
" Request for Approval for Human Use of Radioisotopes in Tracer
Amounts in V;olunteer Experimental Research Subjects", per-

1
taining to C labelled carbohydrates, approval be granted for

ingavenous administration of a maximum of 50 microcuries of
C labelled glucose per adult for purpose of studying glucose
metabolism in health and disease and under a variety of ex-
perimental conditions.

A sterile and pyrogen-free solution of C labelled
Allglucose will be injected intravenously in its pure form.

other safety standards will be followed as detailed in the inclosed
1968 request.

s.

'

.
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III. DOSAGE CONSIDERATIONS AND CALCULATIONS:

a. The maximum dose of 50 micro les of C labelled glucose to

be administered per adult is well within officially approved dosage
(maximum permitted is 300 microcuries) for study of metabolic processes
in man as noted in reference 30, 31.

b. Since 1954, C labelled glucose has been used in human subjects
to study glucose metabolism, and the following references arc only 3 of
a voluminous and well-known litercature on this subject (32,33,34).

Accorqigg to Baker, et al. (32) and Bolinger, et al. (33),c.
about 60% of C labelledgucose, injected intravenously, was expired i

|

O % of the label will appear in
inge first .4 hours as Cin expired air within 7'b. About 90hours after injection. Thus, the major- ,

ity of injected glucose is oxidized to C ;.nd H 0, mostly via break- |
C Og

2
down to active acetate and entry into th Krebs cycle. In that regard, |

'

follging the intravenous administrat. ion in man of 100pc of acetate-
l-C , Gould, et al. (35) reported that approximately 56% of radio-
carbon was climinated during the get J4 hours. On this basis, they
assumed that less than 25jtc of C is " retained" in the " fat compart- ,

Inasmuch as the |ments" of the body following a sipgle 100pc dose.
maximum permissible dose of C compounds retained in the body is
estimated to be . 50pc (Handbook 52 of the National Bureau of Standards
[ 36)), Gould and his co-workers felt justified in administering,gver a
period of several months, a maximum of five 100Ac doses of C
acetate to human subjects without regard to their life expectancy.
Radioautograph studies by Hellman and co-workers (37) of tissues
obtained at pgstmortem examination from patients who had received

acetate also failed to disclose areas of concentration200Atc of C
of the isotope.

d. The dose of radiation from 50 microcuries of C glucose
is calculated, based on above information in the literature and using '

If one assumes that all 50the formulac desgrgbed elsewhere (38).
microcuries of C glucose are retained in the body indefinitely
(which of course is not the case), then -

d[ = 51. 2 ', C x 5[ rada (per day)

wher e,

C = microcuries per gram body weight

= 50jtc/70,000 g for an average -size adult

' .

., -= *,*.e.m e + -~ mye%=*., .4--e- = a

4

. , ,
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E[ = average beta ray energy per disintegration

in Mev

= 0. 050 Mev for C

thus,
~

d = 51. 2 : 50 x 0. 05 = 1. 83 x 10 r/ day
70,000

(or 0,013 r/ week)
Therefore, even if one assumes all 50pc of C

glucose are retained in the body, the radiation received from them
will be within the permissible dose of 0. I rem per week (39).

It must Le emphapjzed; however, that the majority of the
in exP red air, s referencediinjected dose is excreted as C O

2,

earlier. Thus, each subject will gceive a considerably less3a

radiation dose from the 50pc of C glucose than 1. 83 x 10 r/ day.

14
Assuming that 90% (45jic) of C is excreted from the body ,|

and 10% (5jic) retained indefinitely, each subject will receive ajotal |
i

life time dose of . 35 :.10 rad from the 45 pc, and 1. 83 x 10,
;

'

r/ day from the Sjic retained in the body.
,

14'

: 'IV. USE OF GLUCOSE C :

14
Intravenous administration of C labelled glucose will l'e : sed'

to study: |
;

|

a. Intermixing glucose mass,
i

b. Apparent distribution space of glucose, and
4

Rates of appearance (mostly hepatic output) andc..

disappearance (ties'ue uptake) of glucose in human subjects exposed
to altitude and various dietary and drug regimens, and in patientsi

with metabolic disorders,
,

i

! Each volunteer will sign a Voluntary Consent Statement. (Appendix

:

I

%.

&

s
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APPENDLX 11

VOLUNTARY CONSENT STATEMENT

I, , having the legal

capacity to consent, do hereby voluntarily consent to participate as

a test subject in the experiment described in the protocol entitled

"Effect of Altitude on Carbohydrate Metabolism and Metabolic

Responses", a copy of which has been furnished to me and which

I have read, studied, and fully understand after it was completely

explained and discussed with me by .

,1 have been informed of the nature, duration, and purpose of the

experiment and I fully understand the inconveniences and hazards

to be expected from this experiment and the possibic effects the

experiment may have upon my health. Also, the medications,

procedures, and devices including the infusion of glucose-U- C

to be used in this experiment have been explained to me and I under-

stand them in their entirety.

I understand that as a result of exposure to high altitude and

the procedures employed in this study, I may experience any or all .

of the following symptoms: dryness of the mouth and nose, dizziness,

tir edne s s, lack of appetite, thirst, a sense of well-being, sleepiness,

nausea, runny nose, headache, hunger, sleeplessness, coughing, rapid

heart beat, fatigue and st mach ache.
)

Knowing and understanding the above, I agree without reservation,

to assume the risks and consequences involved by my participating in j
l

this research as an experimental subject.
'

I hereby agree to relinquish any and all claims of whatever kind

and nature that I may hereafter have against the person or property
, ,

of any personnel of the United States Government while they are

acting in the scope of their employment in the conduct of this

experiment.

Incl 5

*
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I hereby expressly reserve my rights to present any claims

against the United States which may hereafter arise as a result

of my participation as an experimental subject under the above

described protocol.
I

I understand that at least one attending physician will be

present during all tests or experiments in which I will participate
and that he may terminate my participation as an experimental

subject at any time and for any reason.
I a 1so understand that I am free to revoke my consent and

withdraw from the experiment at any time, for my own reasons

and without prejudice.
To the best of my knowledge, I do not at this time have any

mental or physical diseases or allergies, except for
l

.

k

i

l
"

t |

i : (Date) (Signature)
;

I

(Witness)'

1

|*

1 4
'

( Witnes s)
,

4
-
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INVESTIGATOR'S ISOTOPE EXPERIENCE

The investigator had a formal one'senester course on the use-

1

of radioisotopes in medicine and biology in 1965 at Vanderbilt !

l

University. The course was a graduate course, oriented toward

research and was conducted by the biochemistry department.

Since 1965, the investigator has used Se centinuously in

research activity and has administered it to human beinFs as

indicated in APPENDIX I. Also, he has used S similarly.

He holds the M.D. degree,'and has practical experience

with the clinical use of I and Cr, as well as Schilline tests

and various scanning procedures.
'

While at his present duty station, he has administered~

"2K to human beings to calibrate the whola hody counter in this

division.

!
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U. S. ARMY MEDICAL RESEARCH AND NUIRITION LABORATORY
FITZSIMONS GENERAL HOSPITAL

DE!WER, COLORADO -80240

MRNL REGULATION 15 July 1970
NUMBER 40-14

CONTROL AND HANDLING OF RADIOACIIVE MATERIAL

1. Purpose
2. Applicability ,

3. Definitions
4. Responsibilities
5. Procedures

Radioisotope Committee
Hazard Control
Safety Rules
Human Studies
Animal Studies
Radioactive Waste

i

Decontamination of Glassware i

Radioactive Spill
Personnel Monitoring

6. Functions of Radioisotope Branch
Procurement, Storage and Administration 1

Radiation Safety Montoring
Decontamination of Glassware
Waste Disposal
Logs and Records
Other Routine Radioisotope Branch |

Procedures 3 |

7. References
Appendix 1, Floor Plan for Area Monitoring

i

|

n

This regulation supersedes USMGtNL Standing Operating Procedure
entitled " Procedures for Use of Radioactive Material" dtd.
1 March 1969.

. . . - ,
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MRNL REGULATION 15 July 1970
- NUMBER 40-14 .i

1. JPurpose. The purpose of this regulation is to provide
direction and guidance to all persons and activities producing,
procuring, receiving, storing, using, disposing or transferring
material that produces ionizing radiation, to insure the safe
handling of radioactive materiala within the USAMENL.

t
2. Applicability. '

This regulation is applicable to all persons assigneda.
-

to the USAMRNL who utilize isotopes and the facilities of the
Radioisotope Branch in the conduct of research projects.

b. The procedures outlined in this regulation are published
for local use and must not be construed to be in amendment or
change to any existing federal regulation, Army regulation, or
hospital regulation governing the use of radioactive material.

3. Definitions.

a. Post Radiological Protection Officer.

An individual designated by the Commanding General,
Fitzsimons General Hospital to provide consultation and advice
on the degree of hazards associated with lonizing radiation and '

the effectiveness of measures to control these hazards throughout
the entire post.

b. Radiological Protection Officer - USAMENL.

An individual appointed by the Commanding Officer, USAMRNL
and having the same functions as the Post RPO as affects the
USAMRNL.

c. Principal User. *

i Those responsibic investigators whose qualifications have
been certified by the joint (FGH - USAMRNL) Radioisotope Committee
as being technically qualified by virtue of education, training*

and/or rofessional experience to conduct research studies using
radioactive isotopes.

4. Responsibilities.
1

The Commanding Officer of the USAMENL is responsibica.

for ensuring that measures are established to control ionizing
radiation from any source so that the radiation dose to those,

'

individuale under his -command will be no greater than the amount
prescribed in AR 40-14.

3

2

.

4
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b. The joint (FGH - USAMRNL) Radioisotopo Committee has the
responsibility of technical supervision over the handling and use
of radioactivo isotopes..

c. The Chief, Supply and Services Branch, USAMRNL is responsible
for the procurement and receipt of radioactivo material through
Fitzsimons General Hospital.in accordance with HR 40-602. Upon
notification of arrival on post, the material will be picked up and
delivered to the Radioisotopo Branch, USAMRNL.

d. The Chief, Radiolaotope Branch will direct the storago
and handling of the contents of each shipment of radioactive
material after it has been delivered to him or his designated
representativo in the Radioisotopo Branch and is responsibic for
the maintenance of the records portaining'thereto. He is responsibic
for the handling and disposition of radioisotope contaminated liquid
and solid wastos; area monitoring and supervision of the decontamination
procedures in all areas under USAMRNL jurisdiction wherc ~ radioactive -
isotopes are used, in accordance with the rcccmmended procedures
specified in Part 20, Titic 10, C.F.R. and applicable Army regulations.

Principal users (rcspensibic investigators) of radiationc.

sources have the following responsibilities:

(1) Become thoroughly familiar with the contents of I

applicable re8ulations prior to the use of radiation sources.

(2) Research projects utilizing radioisotopes will be
covered by protocols approved under existing USAMRNL regulations.
The type, quantity, and method in which they will be used will
be described. A copy of the approved protocol will be provided
the Radioisotopo Branch. >

|

(3) Obtain and use radiation sources only as authorized |by these regulations.

(4) Take precautionary measures to protect himscif and
others from unwarranted exposure to radiation.

(S) Seck advice and assistance from the Radiological
Protection Officer when in doubt concerning the safety of an
operation.

(6) Report to the Radiological Protection Officer of
known or suspected overexposurcs. The overexposed individual
shall cooperate in any and all attempts to evaluate his radiation
exposure.

3

'

_
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(7) Supervise and instruct all co-workers in the
proper uses of radiation sources to insure safe working procedures.

(8) Maintain a current inventory within his Division
of the quantity of radioactive material on hand in fractions of
curies, to be readily available to the Radiological Protection
Officer conductin8 the quarterly physical inventory of radioactive
material. j

5. Procedures,

a. Radioisotope Committee.
,

(1) The U. S. Amy Medical Research and Nutrition
Laboratory operates jointly with Fitzsimons General Hospital under
the same General Atomic Encrgy Commission License. Use of radio- !

isotopos, within the limitations of the AEC License, is controlled
by a joint installation Radioisotope Committee. The persons |

making up the Radioisotopo Committee and the functions of the |
committee are outlined in AR 40-37 and HR 15-1. The functions |
of the Committee are: I

(a) Revicw protocols and grant permission for, or
disapproval of, the use of radioactive material.

(b) Certify individual users for each type of )
procedure with each individual radioisotope and insure that a
copy of such certification is placed in the appropriate user's
201 file. Maintain current records of the approved users,
documenting the qualifications and limitations of each.-

(c) Proscribe special conditions which may hp
necessary to include and give advice concerning proposed studies
where it is nooded.

,

(d) Review records and receive reports from the
Radiological Protection Officer and recommend corrective act''n
when indicated.

(e) Make recommendations for improvement of present
laboratory facilities and for expansion of the laboratories
in accordance with needs.

(f) Hold meetings at the call of the Chairman and
!

report in writing to the Commanding General, FGH, the results of I
'

its deliberation .

|
|

: 4
3
1

I
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b. Hazard Control.3

f

(1) Permission for-the use of. radioactive materials
under AEC General License in USAMENL is granted only by the'

Radioisotope Committee. This permission may be denied or with-
,

! drawn from any investigator who, in the opinion of the Radioisotope
Committee or on the advice of the Radiological Protection Officer, i

is inadequately trained in the handling and use of radioactive )
materials, or is guilty. of any breach of discipline in the handling

, and use of radioactive materials so as to incur real or possibic*

. hazard to himself or others.
!

| (2) The Chief of the Radioisotope Brdnch, USAMRNL, ,

will instruct, direct, and supervise all individuals at USAMRNL j'

working with or near radioactive materials in the observance I

of radiological safety. Safety of routine operations is the 1

responsibility of principal investigators. )
i

I

(3) Each individual working with radioactive material
will be issued a film badge. Before a film badge is issued,
each individual must read both CFR, Title 10, Part 20, and USAMRNL |

'

Regulation 40-14, and certify in writing that he had read and
understands both.

(4) The safety rules listed hereinaf ter are to be 1
'

observed, but it is emphasized that mere following of the rules
will not eliminate all possible hazards associated with the handling
of radioactive materials.

(5) The protection rules are based upon assumed long-
term whole-body exposure to ionizing radiation by personnel
whose duties involve regular handling of radioactive materials
or regular use of x-ray equipment. These rules apply to $11 persons
occupationally employed using any source of ionizing radiation
in a controlled area or those incidentally exposed as a result
of such use. A controlled area is one in which the occupational

exposure of personnel to radiation or to radioactive material
is under the supervision of a Radiological Protection Officer.
(This implies that a controlled area is one that requires control
of access, occupancy and working condition for radiation protection
purposes. )

c. Safety Rules.

(1) In order to avoid undue exposure tc ionizing
radiation, unauthorized personnel will not enter the Laboratory
of the Radioisotope Branch except wh2n accompanied by an authorized
person.

5
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(2) Only persons specifically authorized to do so
by the Radioisotope Committee will handic any shipment of
radioactive material or any part thereof after it has been
delivered to the Radioisotope Branch.

(3) Only persons specifically authorized to do so
by the Radioisotope Committee will dispense or use a dose of any
radioactive material.

(4) In 'all rooms where radioactive materials are
being used, the following ' additional regulations are in effect: l

(a) No eating or drinking, and n'o application of
cosmetics.

(b) Smeking is not permitted while active material
is being handled.

i

(c) Absolutely no mouth pipetting of radioactive |
material under any> circumstances.

|

(d) Under no circumstances will radioactive waste
bo handled or disposed of by the janitorial staff.

(c) Rubber or protective gloves will be worn |
at all times when radioactive material is being handled, except I

scaled, or capped containers of radioactive materials. |
l
'

(f) All gloves, protective clothing, instruments,
and glassware will be placed in the appropriate receptacle to
await decantamiation.

>(g) All contaminated glassware, instruments, !

,

pipettes, and waste incurred in any radioisotope experiment or
study will be policed and placed in an appropriate receptable
by the persons performing the experiment or study.

! (h) At the end of each work period the hands
will be caref ully washed.

|

(1) Before placing radioactive material in any
container, the container will be cicarly labeled with radioactive,

'

caution tape of yellow and magenta to shcw the particular radioactive
! material, the concentration in microcuries or mil 11 curies per

unit volume or weight as of some particular date, and the identifying
initials of the person preparing the material.i

a

1

6
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(j) Work surf aces will be covered with absorbent
The work in hoods will be similarly performed on absorbentpaper.
The work bench will be equipped with wiping papers for the !paper.

prompt removal of spills.

(k) When using radioactive material, special.
equipment suitable for the type and level. of activity being used
will be used for cach type of operation. This will include handling
tools such as tongs, forceps, trays, and mechanical holders. When
the' isotopes concerned are beta c: sitters, efficient use can be
made of-transparent plastic shicids.

(1) 'No individual will knowingly expose himself,
or cause others to be unnecessarily exposed.

(m) All laboratery operations involving isotopes
in Group III (below) will be conducted in hoods. ,-

i

(5) Safe Handling Level For Some Representative |
.

Radicisotopes Authorized For Use in USAMENL |

GROUP I GROUP II OROUP III
**No special handling **Not dangerous, but ** Dangerous, should be

required in normal unnecessary exposure handled with utmost
laboratory procedures is'to be avoided caution

Maximum Maximum
Isotope Amount Isotope Amount Isotope Amount

190 198 198
Au 0.025 mc Au 1.000 me Au over 1.000 mc i

82 >"82 5.000 mc Br 5.000 me |Br82 0.300 mc Br
Be7 0.005 mc Be7 0.100 me Be7

" 0.100 me
*C Urea 0.050 mc Cl4Urca 1.000 me C14 Urea 1.000 me jl4 "

*C14 All Other 0.025 me Cl4 All other 1.000 me C14 All otHer 1.000 me
'

Ca 5 0.005 me Ca 5 0.100 me ca45 0.100 me4 4 "'

,

Co60 0.025 mc Co 0 1.000 mc Co60 "6 1.000 me .

Cr51 0.025 me Cr51 1.000 me Cr51 1.000 me I"
'

Fo55 0.005 mc FeS5 0.100 mc Fe55 " 0.100 me
5 5 "

Fe 9 0.025 mc FeS9 1.000 me Fe 9 1.000 me
3 "33 H Water 10.C00 meH Water 10.000 cc.H Water 0.025 me*

* H Thymidine. 0.001 mc H Thymidine 0.050 mc BhhymidinE 0.050 me3 3

H all otheE 0.100 me33 3H all other 0.100 mc* H all other 'O.005 mc
131 "131 1.000 me 11131- 0.025 me 1 1.000 mc

22Na22 0.025 mt Na22 1.000 mc Na " 1.000 me
P32' O.025 mc P32 1.000 mc P32 " 1.000 me

(Continued)

7
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GROUP I GROUP II GROUP III
**No special handling **Not dangeroua, but ** Dangerous, should be

required la normal unnecessary exposure handled with utmost
laboratory procedures is to be avoided caution

Maximum Maximum Maximum
Isotope / mount Isotope Amount Iso tope Amount

35
S35 0.025 me S35 1,000 mc S over 1.000 me

75 "75 1.000 me Se -1.000 mc75 0.025 mc SeSc
85 "

Sr85 0.025 mc Sr85 1.000 mc Sr 1.000 me
89 "89 1.000 mc Sr 1.000 mcSr89 0.025 me Sr

90 90
Sr90 0.005 me Sr 0.100 mc Sr 0.100 mc"

65 65 "65 0.005 mc Zn 0.100 mc Zn 0.100 meZn

* Group classification dependent upon chemical form.
i

** It must be remembered that these limits are by no means fixed and that )
any undue exposure is uhlesirabic. Therefere, when workinc with |

the above radioisotopes, the physical characteristics, half-life, the
internal and external hazard, and the radiative properties of the radio-

active material must be considered. If in doubt, always consult the

Chief, Radioisetope Branch.

d. Huaan Studies.

In the conduct of research studies involving the use of j

radioactive isotopes in humans, the principal investigator is guided !

by applicabic government and military regulations, the currept AEC
license, U. S. Army Authorization and advice and counsel of the joint |

Radioisotope Committee.

c. Animal Studies.

Investigators conductin8 in vitro and/or animal studies
involving the use of radioactive isotopes will be guided by applicable
documents as above and in addition will provido, in their protocols,
the specific areas in their divisions where isotopes arc planned for
use or storage, the housing area of animals,and waste di,> position
procedures.

f. Radioactive Waste.

(1) The Radiological Protection Officer is responsibic
for the disposal of all radioactive waste within USAMRNL. Such disposal

8

.
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will be accomplis'hed under all existing regulations listed in Part 20,
.

Title 10, CFR,' NBS Handbooks, and Army - Regulations,*

l

.(2) - Solid radioactive waste will' be segregated into |
combustibic and non-combustible. This vaste includes such items

,

as carcasses, fecal material, litter, scintillation counting vials,
etc. .It will be placed in a plastic waterproof disposable container
then deposited in a second container marked with a radiation caution i

.

symbol with the wording, " Danger,. Radioactive Material". When full,
the outer. container will be labelled as to content, . isotope present,

3 approximate amount of microcuries (millicuries), the date and investi-
b gators name.. (The radiation level outside the container should not-

exceed 1.0 milliroentgens per hour). These waste containers will then
be delivered to.the Radioisotope Branch for disp'esiticn.1

(3) Liquid waste including the pooled contents of the
liquid scintillation counting vials will be placed in a plastic bottle
and marked with radiation caution: tape, isotope content, approximate
amount of microcurios (millicurics) date of co11cetion and investigators

,
'

name. Pooling of vials maybe done in the individual sections; except.
in those cases where the vapors from solutions may contain radioactivity,
the pooling may be performed in the hood *r the "high 1cvel" room in
the Radioisotope Branch. These contaminated liquid waste bottics will:

then be delivered to the Radioisotope Branch for disposition.
,

(4) All clothing that is known or suspected of beingg
' contaminated with isotopes will be placed in a separate plastic container,
,

appropriately labelled, and delivered to the Radioisotope Branch for
proper disposition.,

i g. Decontaminaticn of Classware.

(1) Allylasswarewhichisutilizeddirectlywith
' radioactive material will be deemed " contaminated". The decontamination

of such glassware is important not only in the interests of radiation
safety but also to prevent the unintentional invalidation of subsequent
experiments.

,

(2) . Contaminated glassware will be delivered to the
Radioisotope Branch for removal of the radioactive contaminant by
ultrasonic means.

h. Radioactive Spill.

(1) All radioactive material, when spilled, constitutes
a hazard, either'to personnel or to equipment. If a spill of radioactive
material occurs with Grcup I [Sc(5)] isotopes, turn off all fans in

the itraediate' area' and notify all other personnel in the contre 11ed

9

'

e. -



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

.

MRNL REGULATION 15 July 1970
NUMBER 40-14

q area. If the spill is liquid, drop absorbent paper on the spill
and mark off the area uith chalk or cord. If the spill is dry,

proceed in the same manner, but convert the dry spill to liquid
by applying wet absorbent paper over the area.

4

: (2) If a spill of radioactive material occurs with Group II
' isotopes [5c (5)], . hazard control is of first importance. In order

to accomplish this, the person responsible for the spill will:
.

(a) Notify the Radiological Protection Officer or
his designated representative.

4 (b) Be prepared to evaluate the hazard by knowing
'

at all times which radioisotopo is heig(in mil 11 curies or microcuries).
handled, its chcaical foro,

and the approximate amount being used
1

! (c) See that all personnel in the area are notified
and that they leave the immediate area of the spill without delay.

(3) In the event of a spill of radioactive material in
Group III [5c (5)], the procedure listed for Group II above, will
be carried out, plus the following:

| (a) Determine the extent of personal contamination
by inspection and monitoring of the involved personnel.

; (b) Remove contaminated clothing.

[ (c) Rinse the contaminated body parts with water
I or the emergency shower if the spill took place in the high level

room of the Radioisotope Branch, and then wash with soap and water,
collecting the water for proper disposition. Monitoring the i

contaminated body part af ter cach washing will be performcd by |i

personnel of Radioisotopo Branch.

, (4) Decontamination of r.he aree of the spill will be j

carried out under the supervision of the Radiological Protection
Officc , but only af ter the personnel contamination problen has
boon resolved. As a general rule, the work associated with the

,

decontamination is performed by the person responsibic for the
spill.

,

(5) If ingestion or inhalation is suspected from a
' spill of radioactive material, TD MED 232 will be complied with,

and report to the Chief, Radioisotopo Branch for further processing
and reporting of the incident.

J

10
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1. Personnel Monitoring:

(1) Film badges are provided for persons working with
radioactive material in USAMRNL. These film badges will be worn
during normal working hours and are not to be removed from USAMRNL.
Carc of the film badge will be the responsibility of the individual
user..

(2) Badges will be delivered to Radioisotope Branch
monthly for shipment to the Lexington Signal Depot, Lexington,
Kentucky for processing and reading. The returned values will be
permanently recorded in Radioisotope Branch files on DD Form 1141
as a duplicate of the original recording which is maintained by
custodian of medical records.

(3) A thorough medical examination will be made of
each individual potentially exposed to significant amounts of
radiation before employment and annually thereafter.

(4) Those persons working with millicuric amounts of i

Tritium will have urino checks for radioactivity within 15 days
of termination of each experiment.

6. Functions of Radioisotopo Branch

a. Procurement, storage and adminie' ration.

(1) All radioactivo materials for. use in USAMRNL will
be processed by personnel of the Radioisotope Branch through official
supply channels.

i

|
(2) The Radiolo8 cal Protection Officer will direct the j1

storage and handling of the contents of each shipment of 5adioactive
material af ter it has been delivered to him or his designated re-
presentative in the Radioisotope Branch, and is responsible for
the records pertaining thereto.

(3) The storage area ifil be neat and segregated by type
emission. Gemma emitting 1setopes will be stored so that the
radiation icvel at the edge of the storage area does not exceed one
milliroentgen per hour.

(4) The Radiologien1 Protection Of ficer is responsible
for the handling and disposal of all radioisotope contaminated
liquid and solid wastes in or delivered to the Radioisotope Branch
in accordance with the recommended procedures found in Part 20,
Titic 10, CFR, and pertinent Army regulations.

11
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,

b. Radiation Safety Monitoring.

(1) Area Monitoring:

(a) Routine monito' ring will be accomplished according
to the following time schedule:

Weekly

(1) Radioisotope Branch (according to diagram
in Appendix 1). 1

!

Monthly .

(1) Research Divisions within US Army Medical )
Research and Nutrition Laboratory (According to diagrams in
Appendix 1). ;

(b) Other areas will be monitored when deemed necessary
by the Radiological Protecticn Of ficer, i.e. - Pikes Peak Laboratory
Facility.

(c) Readings obtained during the surveys will be
recorded and retained as a permanent record.

(d) Routine monitoring in USAMRNL (including blowers
on roof above Radioisotopo Branch) will be done, using a portable
PAC 3G gas proportional counter with a beta detection probe and

|
a GM counter. If contamination is detected, the area will be '

immediately decontaminated. If the activity with the GM counter, |
exceeds a value of 2.0 millircentgens per hour, the Radiological
Protection Officer will be notified. The area will be marked as
to reading in milliroentgens/ hour and the working time limit.

(e) Swipe tests will be conducted during area monitor-
ing and when contamination is suspected. The swipes will be counted
in the liquid scintillation counters for quantitative determinations.
Any activity above background will be considered a contamina 2d
area. Readings obtained will be recorded as a permanent record
and responsible investigator notified.

(f) Any areas of previously undetected contamination
will be promptly cleaned by those persons responsible for the
contamination, under the supervision of the Radiological Protection
Officer or his designated representative.

J

12
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(2) Personnel Monitoring.

4 (a) In-the event of a spill of-radioactive material
~

! . in Group III, the' procedures outlined in par Sh(3) will be carried
out and in addition, personnel of the Radioisotope Branch will'

perform the following procedures. *

|

i (1); Decontaminate the film badge (when necessary)
; and forward it by Air Mail.Special Delivery to the Lexington Signal ;

i Depot; Liesington, Kentucky, with all data concerning the incident
(i.e., isotope and its chemical form, amount involved, date, names,

; ete'.).
2 (2)
'

,
Carry out routinc decontamination of clothing,

work spaces, etc. , which were involved.

(3) Notify the Surgeon General, Department of j
,

; the Army, Washington, D. C., ATTN: MEDPS-PO, by telegram, of !
i possible internal exposure. Completc DA Form 285 (Accident Report). )i

.! (4) In the event a potentiall crous
radioisotope is involved such as H , Ca45, ye 5,y da3 5 Sr90 791,-

|. Zr93, Col 44, Pm147, or B1210, immediately notify The Surgeon
i General, Department of the Army, Preventive Medicine Division by

telephone of:
1

1 (a) Tine and date of incident.
; (b) M1111 curie strength of isotope and j

its chemical form.
,

(c) Name of individual and treatment aircady
undertaken. Include a statement
indicating the treatment rendered

! (cr that no treatment has boca rendered).
'

(d) Extent of individual contamination as,

; determined by immediate monitoring.

(Tclephone notifications will be confirmed by tc1cgraphic notifications),

(5) A 24 hour urine sampic will be collected
ur 1r the direction of the Radiological Protection Officer from

the person concerned. The collection shall bc in a polyethylene4

liter bottle which will have a card attached containing the following
:,

data:

q (a_) Name, grado and SSAN
,

e

,

13
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(b) Date of incident

(c) Inclusive dates of collection

(d) Isotopc and chemical form !

(6) The 24 hour urine sample will be collected
as follows:

(a) Wash hands beforo collecting a
portion of ampic.

(b) Void urine at 0800 hrs (or any other
convenient time) and discard it.
Do not collect it in the bottle.

(c) Collect all urine from that time up
to and including the corresponding
hour the following day. ALL URINE
MUST BE COLLECIED. LOSS OF A
SIGNIFIC/Er AMOUNT WILL RENDER THE *
SAMFLE USELESS.

(7) Sampics will be held until further instructions
are received from the Surgeon General.

(8) If an overexposure to ionizing radiation |
occurs, DD Form 1141 (Report of Exposure to Ionizing Radiation) must
be completed. A brief description of the condition of act which
resulted in the overexposure will be attached to the DD Form 1141.

c. Decontamination of Glassware.

(a) Upon receipt of contaminated glassware in the
Radioisotopo Branch, it will be placed in the " hot" sink where
it will be rinsed or washed with detergent if necessary then
rinsed and placed in the ultrasonic ' bath.' This includes pipetfed'
and disassembled syringes although maximum use of disposable
syringes and needles is suggested. Upon completion of the ultrasonic
cleaning, the glassware may be oven or air dried.

(b) All glasswarc which has been decontaminated will
be monitored by an appropriate detector. Always monitor af ter
drying, never wet.

(c) All classware which, upon monitoring, is still,

contaminated, will be recycled and will be properly discarded if
decontamination is not comp 1cto af ter the second cleaning cycle.

:

'O,

. . . ~

4
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d. Waste Disposal.
t

(1) ' Liquid waste disposition

(a) Contaminated liquid waste may be disposed
, of in the " hot" sink provided the quantity which, jj[ diluted by
' the . average daily quantity of sewage (sanitary sewage flow per
: 24 hours is 525,000 gallons) released into the sewer by the licensee,
j will not result in an average concentration in excess of values
; specified in Appendix B, Table I, Column 2 of CFR, Title 10,
{ Part 20; (extracted applicale portion listed below); or
;

(b) Ten times the quantity of such material
specified in Appendix C of same; and

,

! (c) The gross quantity of. licensed and other
radioactive material released into the sewage system by the
licensee does not exceed one curie per year.

Listed below is the quantity of any single radioactive isotope i

that may be released into the sewer in any one day.. Daily
maximums are listed for each isotope. In accordance with the
Code of Federal Regulations, title 10, part 20.

Radioactive Material Microcuries

Bromine-82 100
Calcium-45 100
Carbon-14 500
Chromium-51 500
Cobalt-60 10
Gold-198 100
Hydrocen-3 2500

'Iodine-131 100
Iren-55 500
Iron-59 10
Phosphorus-32 100
Selenium-75 100
Strontium-85 10
Strontium-89 10
Strontium-90 1
Sulfur-35 500
Zine-65 100

(d) Seware disposal of liquid radioactive isotopes
will be disposed of frca the Radioisoccpe Section, Radiology
Service, Fitzsimons General Hospital on Tuesdays and Fridays only,
with all other days reserved for Radioisotope Branch, USAMRNL.
Any deviation from this policy by either section will be cleared
with the other Radioisotope Section'before hand.

15
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I
. (e) All liquid radioactive waste disposal through
the sanitary sewer at USAMRNL will be logged in Liquid Waste

' Disposal Log' Book and activity listed in microcuries.

(2) Solid waste disposition

- (a) Under no circumstances will waste be incinerated.

__

(b) Solid waste will be segregated into combustible
and' non-combustible waste and placed in properly labelled and
lined fifty-five 8allon scalable d'sas. These drums will comply.

with the requirements of the specific isotopes contained theroin. ,

See Code of Fed. Rcg., Title 49, Jan 1969.

(c) Drums containing solid perishabic waste, i.e.
carcasses, tissues, etc., will be stored in a freezer prior to
shipment.

(d) Instructions for shipping radioactive wasto
for proper disposition will be requested from: '

Commanding Officer
U. S. Army Edgewood Arsenal
ATTN: SMUEA-ISD0
Edccwood, Maryland 21010

c. Logs and Records

(1) AEC Form 3 (Notico to Employees - Standards for
Protection Against Radiation) will be posted in a conspicucus
location.

(2) DD Form 1141 in accordance with AR 40-14 are,
prepared and maintained by the custodian of med.ical records,
Fitzsimons General Hospital, duplicate copies for personnel in
USAMRNL are retained in Radioisotope Branch.

(3) USAMRNL Regulatten 40-14, the joint AEC license
and U. S. Army autho.tzation will be pested and readily available.

(4) Radioisotope inventory balance will be audited
monthly. (Radioisotope inventory records are kept on Forms DA 8-235
and DA 8-212).

(5) Instrument logs will be maintained indicating
calibratien and maintenance of the portable survey instruments.

(6) Records of surveys (including swipe tests) will be
kept.

16
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(7) Cautien signs, labels, and signals will be utilized
according to CFR, Title 10, Part 20, para. 20.203.

(8) A report covering the period of each calendar
quarter is prepared by the Commander of Fitzsimons General Hosnital
in accordance with AR 40-37. This report is dispatched to The Surgeon
General, ATIN: MEDPS-PO, by the fifteenth working day following
the close of the report period and contains the following information
as a minimum:

(a) Copy of minutes of each Radioisotope Committee
meeting, including a record of all actions taken by the Committee.

(b) Copy of the training and experience of each
newly approved user of radioisotopes or any change in qualifications
or certifications of previously approved users (for human use,
AEC Form 313a, page 3).

(c) Radioisotope inventory, including data on
quantitics of radioisotopes procured, used, or disposed of, or
currently in storage.

(d) Information on unsolved problems, new or
improved developments, or other comments of interest to, or having
a bearing on, support rendered by The Surgeon General.

(c) Notification of all changes in membership of
Radioisotope Committee.

f. Other Routine Radioisotope Branch Procedures.

(1) Neatness in the laboratcry is a prime requisite
for elimination of the spread of contamination. The work. arca should
be free of equipment and materials not required for the cEperiment
at hand, and equipment used will be decontaminated and stored in a
controlled location after uso.

(2) At the end of ecch work period the hands will be
washed and tested for contamination with an instrument cf suitabic
sensitivity.

(3) The sinks in the laboratory portion of the Radioisotope
Branch will not be used for purposes of performing personal
toilet, execpt that the non-contaminated sinks may be used for the
purpose of hand washing af ter the removal of protective gloves.

(4) No water for drinking purposes will be obtained
from the laboratory portion of the Radioisotope Branch.

17
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-(5) Floors in the Radioisotope Branch will be cicaned
frequently by wet mopping. Brooms and mops will not be transferred
to other areas.

(6) Tabic tops, equipment, o any surface within the
Radioisotope Jennch will be kept clean. Under no circumstances
will there bo'an accumulation of dust and/or possible contamination.

(7) Floors will be waxed and buffed on a monthly basis.

(8) Air conditioner filters, glove box filters, and
hood filters will be checked quarterly and properly cicaned or
replaced when necessary.

(9) Desiccant in the liquid scintillation counter
will be checked weekly and changed when necessary.

(10) The emergency shower will be checked weekly.

(11) The portable survey meters will be calibrated at
1 cast every six months and af ter every maintenance procedure or
battery change.

(12) Batteries in the portabic survey meters will be
checked monthly, and changed when necessary.

7. 2cferences:

Titic 10 Code of Federal Regulations, Part 20
i

Titic 49 Code of Federal Regulations

AR 40-14, 40-37, 70-25, 385-30, 700-15, 700-52, 711-16, 755-15 ;

TB FED 232
,

'

FGH Reg. 15-1, 40-602, 40-604

USAMRNL Reg. 40-3

Nacional Bureau of Standards Handbooks

No. 42 Safe Handling of Radioactive Isotopes

No. 47 Recommendations of the International Commission
on Radiological Protection

No. 48 Control and Removal of Radioactive Contamination
in Laboratories

18

.

w. - - - . . - - - - - - - . . - - - - m - .m 4-



.. . - . - - . - - -

I
'

*
.

MRNL REGULATION 15 July 1970 1

-

'

NUMBER 40-14

No. 49 Recommendations for Waste Disposal of Phosphorus-32
and Iodine-131 for Medical Users

No. 51 Radiclogical Monitoring Methods and Instruments

No. 52 Maximum Permissible Amounts of Radioisotopos
in the Human Body and Maximum Permissible
Concentrations in Air and Water

No. 53 Recommendations for the Disposal of Carbon-14
wastes

No. 56 Safe Handling of Cadavers Containing
Radioactive Isotopes

No. 59 Pomissible Dose From External Sources of
Radiation '

l

FOR THE COMMANDER:
]

|vth
1 Inc1 MARVIN G. KIECA
as CPT, MSC

Adjutant

DISTRIBUTION
1

C i

C, Radioisotopo Br. |
C, Sup 6 Svc Br.
Each Investigator

,

i
|

|

|

l

l

1

1

!
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! MRNL RBGULATION 15 July 1970

NUMBER 40-14 i-

APPENDIX I

Attached are the floor plans which are within jurisdiction of
USAMRNL where Radioisotopes are planned to be used. The below listed.
areas and Divisional responsibilitics follow:

! Building 600
.

1st floor cast - Chemistry Division
2nd floor east - Chemistry Division
2nd floor west - Physiology Division ' ' , -,

-

Building 601.

.

1st floor cast - Surgery (Pathology)
!1st floor west - Physiology Division,

1

2nd floor east - Pathology Division
,

2nd floor west - Microbiology Division
i

.

Building 602
J

1st ficer cast - Bioenergetics Division
|1st floor west - Animal Facility (Pathology)
{

-

'

2nd floor east - Chemistry Division
|2nd floor west - Chemistry Division
|i

Building 603
:

1st floor east - Radioisotope Branch

Building 619

1st flocr west - Metabolic Division
.

Pikes Peak Lab Facility

Entire Laboratory - Division conducting experiment

Inc1 1
.

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



RADIAT10;4 DLTECTION INSTIEENT5 - USAMML
,

i M/W.'

TYPE OF. NUMBER RADIATION SENSITIVITY WINDOW . USE
,

INSTRUMENTS- AVAILABLE- DETECTED -RANCE(mr/hr)- . TillClaiESS
2(mg/cm )

1. 'Packard Mod. -1 Alpha, Beta N/A N/A . measuring
*

*314EX Liquid.
Scintillation

~

.

Counting System

2. Packard Hod. 1- Alpha, Beta N/A N/A measuring 4

3375 Liquid -

Scintillation
Counting System .

3. Packard Hod. 1 Gamma N/A N/A. measuring

314E Auto-Camma
Scintillation ,

Counting System <-
.

4. Nuclear-Chicago 'l Alpha, Leta N/A N/A measuring

Mod. 6801 Liquid
Scintillation
Counting System j

5. Nuclear-Chicago 1 Alpha, Beta N/A N/A measuring

Mod. Mark I Liquid
Scintillation
Counting System

6. Tracerlab Versa 1 Beta, Camma N/A 150mg/cm2 measuring
matic V Scaler with
CM tube or Sodium
Iodide Crystal

7. Atomic Ass. 1 Beta N/A N/A measuring '

Chromatograph
Plate Scaner

8. Nuclear-Chicago 1 Beta, Camma 0-200mr/hr 1.4mg/cm2 surveying

Survey Neter Mod.
2612

2
9 ., IM-154/PDR-54 1 Beta N/A 0.85mg/cm surveying

with Beta Probe
. Mod. AC-21B

2
10. Nuclear-Chicago 2 Beta, Camma N/A 100mg/cm surveying

Labitron Hod. 1619A
. ..

A1. Nucicar-Chicago 1 Camma- N/A N/A measuring
Mod. 4351-Tobar
Camma Counting

' System
.

e*>*=+ 4e e .4 eg 4- 3

.

,. - r



. .

TYPif 0F NUMBER R'DIATION SENSITIV1'. WINDOU
~

US E

INSTRUMENTS AVAILABLE DETECTED RANGE (mr/hr) TilICI;NgSS(og/cm )

12. Beckman Low 1 Alpha, Beta N/A 80 ug/cm2 measuring

Beta II

2 surveying
13. Eberline Mod. PAC 1 Beta N/A 0.85mg/cm

Mod. AC-2B

14. Thyac III Victorcen 1 Beta, Camma 0-800.000 cpm 30mg/cm2 surveying
&CM-Scintillation .

0-200mr/hrSurvey Meter Model
490 with GM Probe
Model 489-4

15. Packard Mod. 331A 1 Alpha, Beta N/A N/A measuring

Tri-Carb Liquid
Scintillation
Spectrometer System

16. Packard, Liquid 2 Alpha, Beta N/A N/A measuring
Scintillation, ,

Spectrometer, Mod. |

3380

17. Dosimeter, Tracer- 2 X-ray, Gamma 1-200mr/hr N/A measuring

lab, Pocket Chamber
Mod. K-112

10. Nuclear-Chicago 1 Alpha, Beta N/A N/A measuring
Mod. 722. Liquid
Scintillation
Counting System ,

1

19. Radiation Monitor 2 Alpha, Beta 0-50,000 cpm 1.4to2mg/-monitoring
Model RM-14 Eberline & cm &

with Hand Probe Gamma surveying

Model !!P-190

20. Nuclear-Chicago 1 Gamma N/A N/A measuring

Scintillation
System, Model
4420

21. Whole Body Shadow 1 Camma N/A N/A measuring
Shield Counter,

W/ sodium-iodide
'

crystal and
,

multi channel ~-
analyzer .

;

2
.



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

-. ~.
V

y . -: ,.
. .

.#
" UNITEo STATE $ ATomac ENERGY COMMi$$K)N

Porm.AeC-3 8 3. , - . ..u
io Cn So APPLICATION FOR BYPRODUCT MATERIAL LICENSE e- N- m'ai

(NSTRUCTIONS.-Complete items I through 16 if this is on latial opplication or on application for renewal of a license. Information contained in
previews applications Aled wwh the Commisson with resped to items 8 through 15 moy be incorporated by reference provided references are clear and
speciAc. Use supplemental sheets where necessory. Nem 16 must be completed on oil opplications. Mail two copies to U.S. Atomic Energy Com-.

mission, Westungeon, D.C., 20545, Aftention, Isetopes Bronch, Division of Moserials Ucensing. Upon opproval of Gis opplication, the applicant will
receive on AEC Syprodvd Motorial License.. An AEC Byproduct Moserial License is issued in accordonce with the general requirements contained in

. .

Title 10, Code of Federal Regulations, Port 30, and the Licensee is subject to Title 10, Code of Federol Regulations, Port 20.

1. (el N Auf AND 5f atET ADDef 55 of APPtlC ANT # fnatefvf.on, firm, hospeto) {b) 5f9ff f ADDef 55tt5) Af WHICH 8vPRODUCf MAff alAL WILL DE U$f D (#f '

.* s. s * ir C d. ; Department of the us e s.m I (.i wod. nP C.d. i |
lArmy, Fitzsimons General llospital

U. S. Army Medical Research and Nutrition Same as 1(a) i
'

Laboratory, Denver, Colorado 80240
|

|

l
2. DEPAffMENT TO USE SYPEODUCT MAff RIAL 3 PREVIOUS LICIN5f NUMete(5). (if shes .s on appl. cat.on for rene-of of a
Bioenergetics Division tone. pie se .ane. d e..e n-bed Present application
U.S. Army Medical Research and Nutrition is for amendment to AEC License No.
Laboratory 05-00046-13

&. NDlVIOUAL U$th(5) (Nome end hele of endoweduake) .he w ll use or durestir 5. RADIAf|ON PROffCTION OFFICf R INome of person des.,nored as rod.or.cn are
.uper. e e,e of b,p,. ant m r.os c... .,em.n, and e.pe,.ence ,n ,, ems e o,,d .,,on o,ro, .i ome, M.,. ,nd... duos .ser. A,, h ,es m.ofh.soo.n.n, nde.
*> p.e ,nce os .n o,e.n3 s ond o > g 4p w ng y g,

RAYFOND F. BURK, MD. , CPT, MC Radioisotope Committee, Fitzsimons General |
liospital and U. S. Army Medical Research
and Nutrition Laboratory

i

i 6 to) SYPRODUCT MAfEtlAl- (flemears (b) CHfMICG AND/Oe PHYSICAL FOAM AND MAxlMUM Numelt Of MILLICURIES OF E ACH CHfMICAL AND/OR PHY5-
ond mass number of e h ) ICAL 'ORM THAT YOU WILL PO55fi$ AT ANY ONf flMl (ff woled source /s), olpe stoe, ca,ne of monvfotturer, morfel

,
nu." ser number of sourses and me..mem act..ory per source )

| A. Selenium-75 A. Selenite (liquid-individual prepared doses) A. 2 millicurie
; .,

4

1
,

!
t
)
,

5

3

a

J

$

i
.

7 Of 5C#18f PUPPO5E FOR WHtCH SfPRODUCT MATERIAL WILL SE U5ED. (if byproduCf moine.ol sa for '' hymen use,'supplemenf A (form AIC.3 |3o) meist be Com-'

pleerd a low cf sh,s ,eem if byproduct mo8ermi .s m the form of a seoled sovere, snclude the mote and n.odel number of the sfotoge conto.nor ond/or devere en
* .ha me .ou,.e ..re b. seo,ed ond/o, d.;

.

.

See supplement AEC Form 313a attached
!

,

f $ #

iy,~ 4.

1

a

)

(Continw.d on reverse side)
. . . . . . - - _ . . . - . . , - . - , . - - . - , . . - - . - ..~ - . , _ . . . _ _ . _ _ . . . .

m b PT" "-': - --- i- ~ ,. _ _ , _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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. Usense 5 Aus Asossac Esseor r- ---

. Pwm MC-313. . Form approved

(10-61) #,WUCATION FOR BYPRODUCT MATERIAL LICENSE sa.et e 6 se-=ocu
r ' " ' ' SUPPLEMENT A-HUMAN USE

t
*

~ if byproduct motorial is for " human use" (intemol odministration of byproduct moeeriol, or the radiation therefrom to human beings),
g

complete this supplement and ottoch to the opplication for byproduct motoriol license.

I. s.) use.o PNfssCiAm NAME (b) NAME AND ADDAESS OF APPUCANT (W bewed kwe l(.D
RAY 10ND F. BURK, Me D. Same as Item 1(a) Of Form AEC-313
CPT, MC

i

j 2. THE U$dNG PHY$4CIAN $ND0CATED ASOvt 15 UCENSED TO DISMNSE DAUG$ N THE PRACTICE OF MEDICME SY A STATE 08 FEAAffOtY
OF THE UNffED STATES THE DISTRICT OF COLUMalA, On THE COMMONWEALTH OF PUERTO seCO. No4 .

Calc 1E AN$WER
,

I
. 3. A STATEMENT OF USIMO PHY$4CIAN'S CUNICM RADIOtSOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMENT)15 $USMffft0 IN SUPPOtf

- '
OF THIE APPt8 CATION. 8F ANSWER IS NQ, USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REPea TO OTHER APPUCATION 08
RELATED DOCUMENf5 ON WHICH Tie $ IMPOAMATION APPEARS. MS NO j

) CmQEANSWER

| PROPOSED DIAGNO645 OR TREATMENT

-p 4 l.) DESCRef PUWOSE POS WHfCH SVPRODUCT MATERIAL WILL SE USED INCLUDING S>tortC CONDITIONS 08 DISEASES TO SE DIAGNOSEO OR TMAftO
(Une p.g. 2 W necess.ry).

SEE PAGE 2

(6) CHEMICAL PORM ADMINI$iteED:

J

| SEE PAGE 2
a

(c) DESCRat PROCEDLAIES WHICH WILL DE OSSE 8vtO TO MfMIM82E Haraan PeOM HANDUNG, STORAGE, AND DISPOSM OF THE BYPRODUCT MATIA1AL,

See MRNL Regulation NO. 40--14 Attached

f .

i
(d) DESCRFTION AND SKETCMS OP $MOAL DEvtCES TO BE USED Poe ADMINISTIAING BYPRODUCT MATEMAL TO HUMAN BEING$ AAf W$ NO

(1) AffAOWD (LfftaATUM MMEENCES WILL SUPPICE) opcgg Angwyg

(2) ON PILE WTTH THE ISOTOMS E.XTEN6 ION YES W
AEMA TO APPUCATION NO OACLE AN$WER

,
_

'

S. (a) PROPOSED DOSAGE SCHEDULE.-In melhcurin for internally admer.istered byprod.cf materiol other than descrete fined sourcesi and in toontgens or rods, os
3 appropriate, for internal or esternal 6tradiation from descrete flued so.rces (gold seeds, cobalt needles, etc.) state separotely for each condition or disease

; tos. pose 2 a n.cessoryd j

5 SEE PAGE 2
;

1

>

4

fr) HvtST10ATIVE PROPOSAL POR EMPtalMENI AL, New OR UNUSUAL HUMAN U$f$ l$ ATTACHED. (AM chment YES NO;
.h id wicii.d. a-. .f -. - i. 6. e i 4, ince. dine 4 fr .nia.: dies d/. 6.s c .f li . CmCtf ANswen

4-.nc. W any, ==6. .nd e P. .f P n==(i... r P.==* nd .ec.ur

SEE PROTOCOL ATTACHED'

4. IP SYPSODUCT MAftmAL W1LL NOT st OeTAINED IN PitECADORAftD POAM POR ORAL ADMINISTRATION OR IN PRECAUSAATED AND STittU2ED PORM Pot
d PAAENTEAM ADMIDeSTRATION, DESCNBE IDENTIMCATION, P90CES$4NO, AN D STANDAMMZAT>Or4 PSOCEDUAfs.

Obtained in precalibrated form, (sterile & pyrogen-free) ,,

c. J. Q, ~~

.e.
J

7. THE PROPOSED USE OF CYPRODUCT MAftAIAL HAS OffN, OR WILL BE. APPROVED BY THE MEDICAL ISOTOPE COM.,

MfffEE. ORCLE AN$ 5 NO

HOSPffAL FACILITES FOR NMYBUAL PRACTICE USE OftY
t

8. (.) THE APPLICANT 6MS COMPLEftO AAAANOEMENTS POR A HOSPITAL TO ADMff mananarfgyg pAgiggr$ wygn.
Evtt ADVISABLE CAGE AN5WER Yt$ NO

$) A COPY OF INSTRUCTIONS TO BE PUR84SNED TO THE DIOSPITM AS TO RADIOLOGICAL SANTY PitECAUTIONS
TO et TAmeN Ase AvAAAaLE aADsATiON INSTRUMENTATION 15 ATTACHED. CNCIE ANSWWI YES NO

,

'. . p up.em .etW ahha emst emem> ' * ***m.P""t'" ** * C- .8Ww a "a.a .e .( , 44 ,, yg,,,,,,,,,,,4,,,%,,,,,,,,,,,ff , ;k

b w .- -
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Pog. Two* v

TRAINING AND EXPERIENCE Of EACH INDIYlDUAL NAMED IN ITEM 4 (Use suppl.m.a8ol sheets d aansory)

8. TYPE OF TRAINING DURATION OF ON THf JOS FOaMAL COURSE
WHERf TRAINED ggAiwiso (c;,g, ,,,,,,) gcos. ,,)

.. P,.aciples .as p,ochc.. ., ,.a a Individuals will have appropriate '" "" *" ""
e,a chaa training and experience prior to

their approval by the Radioisotope !6. a.a. ch. y m....emene sioodo,s.a..
,

*.a .aa m.ait.,ing su haig... ..a ... Committee, Fitzsimons General Yn No Yu No j

Hospital and U. S. Army Medical J* * * " * * "
!c. m.m.moucs oad coicos.ho 6 c o. n,.Research and Nutrition Laboratory * * "" * |

... .ad m.os..m.a. 4 ,os..oct....,

Yu No YH N.
d s.a. .c.: eMan . ,.4....

9. EXPERIENCE wffH RADIAflON (Aceval use of rod,oesosop.s or egw l.af ..p .sace.)

ISOTOPE MAXIMUM AMOUNT WHERf EXPf RIENCE WAS GAINED DURAflON OF (XPfRefNCE TYPE OF USE

SAME AS 8 l
1

1.,

!

10. RADIATION D(TECTION IN5ffUMENTS. (Use supplemeafoi sheets af a.cessary )

TYPf OF INSTRUmf NTS NUMefR RADIAflON 5(N5fTtviTY RANGE WINDOW THICKNESS U$f
(Wivd. m.6. and model aumb., .i ..,8ej AVAll ASLE OfifCTED (mr/h,) (mg/cm') (Man #.rmg, se, or.ng, measureng)

See radiation detection instruments attached.

APPENDIX -3
:
|

4

t

ll . METHOD, Faf QUENCY, AND ST ANDARDS U5f D IN Call 4 RATING IN57RUMENTS LISTfD A80Vt.a

See application for renewal of byproduct material license No. 05-00046-13 dated
25 June 1968

12 FLM SADGil, DO5tMf TERS, AND SiO- ASSAY P80CEDURE5 U$f D. (f., f4a badges, sp.cdy mem.d of c.l.6,ahag .nd p,oc..smg, ., n of sept , )

SAME as 11

|

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
n eACamesANDrQUiPMaNT. Duc,.6e i.6., .,y e.c.i.. . gg.,hg .,gggg . .g.gege. 6.a.. ..c. e pi.ao ,y.6.=h

@ P.# in.i.., .. .n.c h.4 (Coi. ,3 Y e.

D..c, b. th. ,.di.h.n p,. tech.n p,.g,.m includeg conw.1 m.1 wee..#22ENDTY -
If .pplecob.a w,.,s se.l.d s.v co., submit le.h14. RADIAilON PROTECTION PtOGRAM.

.mg p,.c.4 . wh . .,,i.c.6i., m., .. .g. a .. ,...c. ., p i. ,.,s.,e i..k , a ag.m. e., p.,e.,m.a. i..hol rod h.a y, s., -

.a.. m.m c. .a ,.,m, .e m. ... S AME as 11 and MRNL Regulation No. 4 0-14 a t tached.

W . comece.1 se. d..p. I a.r.ic. is empi.y.d, sp.cefy nom.P.EN.DI.X - 2.'E'

submat dggl y,.ph.s .{ geth wh.diyilla wa5Te De5POSAL. f c mp ny. es.
6. ..a e., 4..pm.a. s ..a. ch.. w.. . . d e.hm . .e ih. erp. a .m . .e .c, y i. i 4. eetion 4v. 2 ot lu Zv. anc .
Ma hrf. um crui n c hn un ArtTA Amcm s.a T 1 - Te a ..a t

CERTIFMAft (This Efl musi Feftompilefe3Yy applicent)
---

16. THf APPLICANT AND ANY OFFICIAL EXdl}{hb.4Nt5 CERTIFtCATEp# t$HAU OF THE APPLDCANT NAMED IN lif M I, CERTIFY THAT THIS APPLICATION 15
PREPAnf D IN CONFOAMITY WITH TITLE 10 CODE OF FfDERAC RtGOLAttoN59 PART 30, AND THAT ALL INFOGMATION CONTAINED HERflN, INCLUDING ANY

SUPPLfMINT5 ATTACHED MfRtio,15 TRUE AND CORRECT TO THE S(57 OF OUa KNOWLEDGE AND TIfFthe Army, Fitzsimons Gen, Hosp
,

Dept. o .

2 0 6 t,7 /. " v< | u ,. and USAMRNL, Denver, Colorado 80240t

A lec no i I

Doe, 5 Jan 1971 h--e-.MA LM-- *
'

'

UD HN d.iARPBEf, MD. , LTC, MC
Ehairmam Radioisotope Committee'

T.tl. .I ce,tdymg .mc I5

.

WARNING.-I 8 U. 3. C., Sedian 1001; Act of June 25,19483 62 Stot. 749s moli.e it a criminot onense to eaoke a willfvily false stotement or
r.pr.o.ntotion to any depo,1 ment or og.ncy of the Unit.d Stat.s os to any mott.r within its | wried ction.

. u S. so.ca..cirt reentme orrics : ese4.-74s-ses

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

. - - - - - - - - , - - - - - - - - - - - - - - - - _ - - - __ - - - - - ---
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Uumo States Amasc twesov ComensueM

'""'di||' ' APPUCATION FOR BYPRODUCT MATERIAL LICENSE 'G . D.s. n -aoeoa
Su2 SUPMEMENT A-HUMAN USE

n s p.e. y b. . a s.< p,. idg .ddies.a.i ins., n ri c, ,.s c.i. cinesi. .

Itzma 4a, 4b, and Sa

ISCrr0PE FORM PURPOS E,, DOSAGE RATES

Snicnium-75 Selenite Determine site and up to 200 microcuries
nature of selenium-
protein bond in human
plasa.a to evaluate ,

nutritional liver
disease |

|
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|
|
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NElnW/.R Radioisotope User Certific.ation
|

_ . _ . _ ~ . ~ e.... ....-

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

1'o rud DArc i ctw 1.

' '
Recorder Radioisotope Eranch 29 Sep 70
Radioirotope Couunitt ee UShiRIE SFC Abernathy/dml/26111>

of FCll nnd USAM10E'

.

1. Request that Raymond T. Eurk, Jr. , CPT. , MC, be certified as a ut:cr of redioico--
topee: .in hu. nan subjects under the conditions out. lined in " Request for Approval for
iluaan Use of Rcdioisotopes in Tracer Amounts in Volunteer Subjects", also for non--
huw.nu use.

-

1 2. 'Ibc maxinua amsent of radioisotopes that the individual uay possess is in
parentbenis follo'wiin the nane of isotope.

,

"A" "B"

U (2 mc)Potassiu:a
10 (1 me)Carbon
3Trf t3.ua (1 m-)'

"

7b nlenium (2 me)S

35 Sulfur (1 mc)
1 31 Iodine (1 uc)
51Chrowium (1 nc)

i. 3: A stumuary of the training and experience of this individual is atteched. It in

| requested that this approval be made a permanent part of individen1's 201 filc.

.

h,bXD [. 3M "'dp.
]nci ROBERT L. MORRISSEY

| CPT, V.C.ns
Chief, Radioisotope Branch

;

HEDE0-X (29 Sep 70)

' TO. Ch, Military Personnel Br, PROM Chaircan, DATE 10 Nov 70 C1ff 2
officer Records Section Radioisotope Cormittee rek/26218

,

1 The abovo-requested certification in the caso of Cpt Ray:nond F. Burk, MC, to |

granted by the Radiolootopo Co:xnittee, as noted in the niinutec.of their inceting
hold 13 October 1970 ,

;
l
'

2 It in requested that this UF, together uith the atteched doctrecntation of ;

t-trainin3 and e=porience, be tuda a permanent part of Cpt Eurh's 201 filo, '

,

I.
,

'2 '.i. d i '
,,.

,1 Inct J0 m D. CA m m , M.D.
I'nc *

| Chaircau, Radioicotope Comittee *
i .

.

t.

.. ,,,.,,,._.e,,. --.--. - ,-.w. ,i,3,, .#; s
-
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3
' TRAINING AND EXPEL .E OF EACH INDiV! DUAL NAMED IN ITEM 4 (s . pplemeami shuts el neceuery) .

.
.

FORuA,,L Coud$tgg,,,THE JO6
ON

DUR,Al,gigolON Of8. YYPE OF TRAINING-- -
WHitt IR AINED gcy, ,,,,,,y,,,,,,,yy4

4 g no Qy.. r,,nc. pin .a peut.ces .t r.d hon . no
protat.aa Vanderbilt Univ. Med. School 1_vr 1 5. cmc. ster>

6. Ra..=fmty me.s,emen, stoamdd.. - -

@ No ,@ Not,.n on,# n..n.im;n, tuhnigoes .a in.
**= eats Vanderbilt Unive Med. Sch001 4 yrs 1 Semester

g g,c. u. emoi.cs .a cofco ot.oni b. sic to the
,Vanderbilt Univ. Med. Sch001 4 yrs 1 emester_

g,s

one .a moos,e ent of ,od...ct.v.ty

b" esIers2.a s,.i.,,cor enn s .t ,.d..t,.a anderbilt Univ. Med. Sch001 4 yrse

9. tXPERetHCI WITH RADIATION. (Acts.1 vse of rod.ossotopes or equivoIent emperience )

'

REOTOP8 MAXIMUM M JNT WHtti EXPERIENCE WAS GAINED DURATION OP EXPERitNCE TYPE Of U$t

| 75 e 10 mc Vanderbilt Unive 5 yrs. Busan scans andS
=atabolic studies,

animal studies'

353- 5 me Vanderbilt Univ. 3 mOs. Human plasma protein
tm-er e t9Mes

I 10. RADIAllON DtitCilON INSTRUMENTS (Use wpplementof sheets il necessory )

TYPt OF #N$tRUMfNTS NUMSER RAblATION $4N5filVITY RANGE WINDOW THICKNE$$ U$f

(helvde mo6e and moder number of esih) AVAILARLE DEf t CTED (mr ihr) (mg/ce') (Mositoring, surverng, moivring/

.

I

b 1

e

i1. MtfHOD, FREOVENCY, AND ST ANDARD$ U$tD IN Call 8RAllNG INSTRUMENT $ Li$iED ASOVE.
'

.

12. FILM BA',Gl$. DOSIMtitR$, AND BIO A$$AY PROCEDutt$ U$tD. (for film todges specefy method of col.brohng und processeg, or name of suppl.er )1

.

.

I

i *

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE4

4 13 FACILTilt$ AND EQUIPMINT Desu be laboratory localshes and remote h.sadling equipment, siesege containers, shielding, fwme hooJs, etc. Esplanofery sketch

of decel'vy es epoched. (Cwcie answer) Yes No
1

I4, RADIAllON PROTittlON PROGR AM. Demibe the tod.etion protechen progrom includes control sneosvres if application covers neoled sowces, submit look

seshag proceJwees where opphaeble, nome, tre.ning, and esperience of person to perform look tests, and .erongemenis for performing snehel rodiohon survey, serv.
sceg, moetenance .nd eepeer of she sovece.

4

15. WA$18 Di$PO$AL. If a commeeool weele desposal serv.co es employed, spectly nome of company. Osherwise, subed detailed description of methods which wil!

{
be used fe, d.spes.ag o' red'aacave was'es sad eshmetes of the type end emeent el Mhvity involved.

CERTiflCATE (This item must be completed by applicant)
:

ICANT AND ANY Of FICIAL tKFCUilNG THl$ CittlFICAf t ON SE HALF OF THE APPLICANY HAMED IN iitM 1, CitilfY THAT IHl$ APPLICAflON l$16. THf A'

PRtPARED IN CONFORMiiY wiiH ilTLE 10, CODE OF FLDER AL REGULAflONS, PART 30. AND THAT ALE INFORMAflON CONT AINED HEREIN, INCLUDING ANY
,
"

$UPPLlutNTS ATTACHED HttiiO.15 TRUt AND CORRICI 10 THE 8t$f Of OUR KNOWLEDGE AND BulEP." '

% 'rs &~ k
'

- ~-.

Appi coat ac~d ia i'em I WLYMOND F' 'BORK, JRe
.

.

6 Sept 1970:
Dote By:

iLr.A..&.w
I.f. el ...t.f,mg e~.e,

.

JOHN EA_C@ LAM. ' COL,.;.M , dommandifwi
WASNING.-18 U. 5. c., Section loot, At of June 25,1948,61 Stot. 7d9%ofies it a criminal. flense to make a willfLUS/0!RNI., -
tepeesentation to any deportment or ocancy of the United States os to any anottar within its jurisd;ction.d

-
a

e o e sonsenusne teintime erries : sua e-sioon

.

9*-M 'QW& +w. 6 .Wgg gi m.. asg.y,ea,.%hwa 4 g , , gg g , .g
_ _

- _ _ _ _ _ _ _ . _ __ _ _ _ _ _ _ _ _. __ _, _
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(Nil APPLICATION FOR BYPRODUCT MATERIAL. LICENSE s''77%*jNo.3s.mt
' ' ' ' ' SUPPLEMENT A-HUMAN USE

<

. This page moy be completed by the physicion's preceptor (if any) in the medical use of radioisotopes. When the inforrnation is not
furnished by the preceptor, the nome ond'present address of the preceptor (if any) should be shown in item 12 below. ]

*
1

9. lo) USING PHYSICIAN'S NAME (b) HAME AND ADDRESS Of APPUCANT (if d.Rerene from 9(e}} j

Raymond F. Burk, Jr. )
I

10. CLINICAL TRAINING AND EXPERitNCE Of PHYSICIAN WHO WILL U$f, BYPRODUCT MATERIAL

3 (t) (C) (D)
' TYPE Of PARTICIPATION f 04 ALL CASES

NUM8ER OF IN COLUMN 5 (circle opplicable numISOTOPE CONDfTION(5) DLACNO5ED OR TREATED CASES bets of items in occordance -ah tier s.* |
forth below) i

3 333 Diagnosis of thyroid function 30 @Q)@4
Treatment of hyperthyroidism 2 [d) 3 4

_

' Treatment of thyroid concer 1 2 3 4
Trechnent of cardiac conditions 1 2 3 4 |

$ Brain tumor localization 25 (O 2 3 4 |
|j Blood determinations 5 (D 2 3 4

Kidney function 5 O2 3 4
Others: Lung scans 25 6) 2 3 (4)

1 P-32 Treatment of polycythemio and leukemio 1 @2 3 4 |
*

Soluble Broin tumor localization 1 2 3 4

; Treatment of bone metastases 1 2 3 4
Others: 1 2 3 4

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

! Treatment of pleural effusions and/or oscites 1 2 3 4
Othersi 1 2 3 4

1 2 3 4-

Au-198 Treatment of prestatic concer 1 2 3 4
Colloid Treatment of cervicol concer 1 2 3 4>

Treatment of pleural 7 fusions and/or oscites 1 2 3 4'

Others: 1 2 3 4
1 2 3 4

Cr-51 Blood determinations 5 @2 3 4
Others: 1 2 3 4

.

1 2 3 4
Other Liver scans with gold & I131 40 Q) 2 3 4

1 (D(213 4Parathyroid sc9n DSe-selenomethionineIsotopes
SSe-selenomethionine 5 /0 /*i) d0 @Pancreas nean

Lymphoma scan 73ScO ' 1 @@3@3
Key to obove numbers (column D)

Active Porticipation end Discussion in tem
1. Eneminenen of pohents to determine svitabildy for radioisotope diagnosis and/or treatment and recommendations on dosoge to be prescribed,
2. Collaboration h cotibrotion and odministration of dosoges including related measurements and ploning of data.
3. Active period of semining end esperience.of sufRcient durohon to permit followup of patients through treatment and posttreatment period incteding

soevoluotion es to effectiveness ond complications.
d. $tudy end discussion et case kissories to establish mcr,t ofRcocious diagnostic and/or theropewtic techniques for this radioisotope use.;

200I1. TOTAL NUMBER Of Houe5 OF PARTICIPATION IN CUNICAL TRAIN 4NG go ,,

12, THE TRAINING AND (XPfRitNCE INDICAYTD ABOvt WAS OSTAlHED UNDER THE SUPERvlSION OR CU' DANCE Or

A. B. Brill, M.D., Ph.D. ,,, Vanderbilt Univ. M*M T . ht J 4,&v,4 e%sm_ .m.~ ~r~ , n.e ~,.i

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

_____-_...m___.____ ___ m- - - - - _ _ _ - - e'=-i
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l CURRICU LUM VITAE'

s .

t
.

Full Name: Raymond Franklin Burk, Jr.

Place of Birth:
- -Date of Birth: _,

- .
''

_licight: Weight:
_

hiarita l tatus: Childr en:
,

.

Educational Record: |
.

.

.1963 B. A. Univer.sity of Mississippi
. 1964 Johannes Gutenberg University in Mainz, Germany - 1 year (residenc
1968 mod. Vanderbilt University'

'"
=,

,

Research and Professional Experience:
'

. . ,

1964-68 Summer and part-time research expei ience with Dr. W. N.
Pearson in Nashville and Guatemala City

.

,

1968-69 S aight medical internship, Vanderbilt University
*

4 ' 1969-70- 1st year medi, cal residency, Vanderbilt University:

Adnkinistrative Background: None. .

.

; : References: Dr. W. J. Darby, Nashville, Tennessee
! Dr. Grant W. Liddic, Na shville, Tennessee

'

.e
* '.' !-,

,

I Publications: -

-

.

) | R. F. Burk, W.'N. Pearson and F. Viteri. Discussion of Selenium in Human*

i Nutrition. Symposium: Selenium in Biomedicine, Avi Publ. Co.,1967.

| R. F. Burk, W. N. Pearson, R. P. W d II, and F. Viteri. Blood Selenium
'

75Levels and in vitro Red Blood Cell Uptake of Se in Kwashiorkor. Am.J.
'

,' Clin. Nutr. , 20: 723-733, 1967.
-

4 R. F. Burk, R. Whitney, H. Frank, and W. N Pearson. Tissue Scienium
1

] Levels during the Development of Dietary Liver Necrosis in Rats fed Torula
'

Yeast Diets.f J. Nutr. , 95: 420.- 428, 1968.
<

{ Public Relations Experien.ce..: None.
i

- - . - .

Honors: ' Vanderbilt Dorden Award in Nutrition, 1967.
Dean's Award "for Student Research Presentation, 1968.
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USAMRNL - Bioenergeries 11 January 1971
'

FINAL PROTOCOL

Project: 3Av61102B71P Basic Research in Support of Military
*

Medicine

Task: 01 -Blochemistry

Work Unit: 061 Mineral Metabolism

ST-6: Selenium Metabolism

EX-3: Selenium in Human Plasma Proteins

INTRODUCTION
.

The preceding protocol outlined a study to determine the site and

nature of the selenium-protein bond in rabbit plasma. This protocol out-

lines a similar study on human plasma. It is hoped that a specific -

protein can be isolated and that the protein-selenium bond can be

'

studied.

Unpublished data (Appendix I) indicate that after an intravenous

injection of Na Se0 int a human being, the Se concentrates in the
2 3

beta-lipoprotein fraction reaching a specific activity eight times that

of the alpha-lipoprotein fraction at 48 hours. Furthermore, when the
,

beta-lipoprotein fraction is dialyzed against an alkaline bath, which

is known to release selenium (1), it r$tains 68% of its activity whereas

the alpha-lipoprotein fraction and the total plasma protein fraction

retain only 32-34% of their activities. The activity is in the protein
,

portion of each fraction. These observations indicate that there is

a protein in the beta-lipoprotein fraction of human plasma which

binds selenium to a greater extent than other proteins do, and that

the type of bond in this protein is not the same as those in the others.

The aim of this study is to isolate and study that protein. .

1 +

|. -
' *

-, a,..
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. M AfC-313 ,, UNiftD STATC5 ATONIC [NERGV CO.WAtSSION
ty ,e.m e,,,o.a

q ua ao APPilCAll0N FOR BYPRODUCT MATERIAL LICEilSE % ' - " s' ~-

l
IN5tRUCflot45.-Complete liems 1 through t o if this is on initial opplicatic n or on application for renewal of a licente. Information contair.ed in
previbs opphcotions f. led with the Commisson with respect to items 8 through 15 may be incorporotcd by reference provided references cwe clear on]
specd{c. Use supplemental sheets where necessory, item 16 must be completed on all opplications. Mail two copies los U.S. Atomic EnerUy Cow,,

mission, Wothington, D.C., 20545, Attentions isotopes Branch, Division of Materials Licensing. Upon approval of this application, the oppbcoat will
receive on Af C Syprodvet Matersol License. An AEC Syproduct Material license is issued in accordonce with the general requirements contained in
Title ' 0, Code of federal Regvlotions, Port 30, and she Licensee is subject to Title 10, Code of Federol Regulations, Port 20.

e

. .

1. (e) Nhuf AND $f t(if ADDRESS Of APPLICANT, finse,to .on, f;t.n, hosperol. (N Siff tf ADDRE SS(E5I Af WHICH S TPRODUCf M AfiRIAL WILL St USE D (#1r

.* wf de a Cao) Department of the deeren, be , I roj. us.,de rir Cae j

U. S{, Army Medical Research and Nutritf On
Army Fitzsimono General Hospital

Same as 1(a)
Labohatory, Denver, Colorado 80240

/
2. DfPARTMENT TO USE BYPRODUCT MArgalAL 3. PRCVIOUS LICENSE NUMBER (5). /(if lhes es on opohtor.on Iv rene of of a
Bioenergetics Division # <en.e pleo.e .nd.n re -d r,e a.mber i Present application
U.Se Army Medical Research and Nutrition is for amendment to AEC LicensC No.
Laboratory 05-00046-13

4, INDIVIDUAL U$f R($) (Nome and ferie of andmdvogs) who .iff use or directly $ RADIAflON PitOTE CilON OfflCER (Nome of person dengno#,d as ro&*on p+
superv.se arse of byproduct mo ernal Cove eoeneng and enpersente en leems 8 ond erthon oWeer of other eko. undo wedual user. An ch resums of kn troonsng und enr o

9J pereea<e os in frees 8 and 9 ) ps a p7ovgg gy tgg
RAYlo:lD F. BUFX, MD. , CPT, MC Radioisotope Commi ttee, Fitzsimons General

Hospital and U. S. Array Medical Research
' and Nutrition Laboratory

O. le) $YPRO5f MAf[ RIAL (flements {t) CHf ulCAL AND/ OR PHYS:C AL FOau AND M A11 MUM NUM$fil Of MILLICURIES OF f ACH CHEMICAL ANDiOR PHYS-
'

ond most number of ecch ) ICAL FOEM iM AT 100 wlLL POSSE 5S Af ANY ONE flME (if sealed sovr<e(st also store come of moav'uituier, niodel
avenbee, number Cf sourses and mossmurre of f.erfy $ter lov'se )

A. Selenium-75 A. Selenite (liquid-individual prepared doses) A. 2 millicurit -

.i

- . <
7. Ot5Ce St PuaPOSE f 0R WHICH BYPRODUCf MAf TRIAL witt BE U5ED. (if brprodvet mofereal u 'or ''humon eine," supplement A (form AfC-313o) mus' be com-

If byprodwet mo ernet es m the form of a sealed sourse, entlede the n'obe and mdel nemt'er el the sForoge can'a ner ond/or devuse onpleerd an leee of ens etem s

.h.ch e.e soo, e ..n be ...,a ond/o, ,,sa.; .

|
% i

a

See supplement AEC Form 313a attached i

)
i !

I

a

-

(Continued on temse side)
**

, . _ . . .

- -
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9.

W. .
, ,

, ,

Foge Two '
i .g

TRAINING AND EXPERIENCE Of EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sAcets if neeniory)

DURA 110N OF ON THE JOB FORMAL COUR5!8. IYPf OF 1RAlt4tNG *

WHERE TR AINED gggggggg gg,, g, ,,,,) gg,,, g, ,, ,y,

Ind E idit2 s wifi have appropriat~

e'

o. r,,nc; pies and p,oc,,ce, of ,od.ot.on " " " "
P'otH hnn training and eXperienCc prior to ,

their approval by the Radioisotol- e
1 Ei. Rod.ooctmry meosveement standardiso.

tion ond mon..or;ng ischniques and .n. Cotunittee, Fitzsimons General vn No vn No

llospital and U. S. Army Medical s"'''"*a''
c. mo he.npas and cotcviations boi.c to theResearch and Nutrition Lab' oratory y,, g, y,, y,

use and measurement of radioactmtya

"
d 5.olog* col efieds of rod ohon

9. EXPERIE.NCE WfiH RADIAllON. (Actual wie of rodeoesotopes or eqwyofenf esperience.)
j

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAlNED DURATION OF EXPERIENCE TYPE Of USE

s

SAME AS 8

I

1

10. RADIAllON DETECilON IN5:RUMENT5 (Use supplemenrol sheets of necessory )

type 07 INSTRUMENTS NUMBE R RADIATION SEN5fflV11Y RANGE WINDOW THICENE55 USE,

(Incivde soo e and model number of eark) AVAll A 8tt DETECTED (mr/hr) (mg/ce'J (Mon,toring, surveying, measurmgf
n

.f Sec radiation detecti on instrtments attached.'

.

! APPENDIX -3

)

i '

1 'i II. METHOD, FREQUENCY, AND $i ANDARD5 USED IN Call *R ATING INSTRUMENT 5 tl5 FED ABOVE.

1 See application for renewal of byproduct material license No. 05-00046-13 dated
j 25 June 1968

12. film SADGE5, DO5IMETERS, AND SiO A5SAY PROCEDURES USED (For 6lm bodges, speofy method of cohbrahng and processwig, or noene of suppher )
L

', SAME as 11

2

j

- INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
1 ia rACaums AND EouiPMENT. ' ' " ' * " * ' * ' ' ' ' ' ' ' "Doc.be iobo,o..,y eoc.i.e es gge,hgnagry eh"E*"h L'MW'3"'P''r'h'$'"c'd**

"**d' '''~

@or sociner .s .noched. (C,cle on..erj vei

APET.MDIL=- l-
14. RADIAflON PROTECilON PROGR AM. Desuebe the rod.ot.on prosechen progrom mcteding conteel meoswn. If opphcchon covers see?ed soveces, submit teok

sesemg peocedvees wheee oppbcoble, nome, treming, and empenance of person to pertoem leak tests, end oerongementi for performing inet ol radioison survey, serv.
.c.ng, me.neenon. ond ,epo . he now co. SAME as 11 and MPdL Regulation No. 40-14 attached.

APPENDIX 2
o bmit dMDe4d. Jbeiphef of1Deth ,ds wh.cp6ill2 . ant

t13. WA51E DISPO5AL. If a comme <ciot woole dispoiol service is employed, specify nonne of company. Oih twise
DRFcC on 4 Obe wied for disposing of sod.oechve westes and estimates of the type end omount of ochvity involved.

Mr niel -e e 4 nn Pn A n_ 'T A , e e , ,. t s n ,1 ,,411 - . m 1 4 , . ,s . 4 .- t
1- Mi!NT. s

CERTIFICATE (This item mud be' complet'e'd by applicant)
~ ~

16. HE APPLICANT AND ANY Of f 6CIAL EXECullNG HIS CERf tflCATE ON BE HALF OF THE APPLICANT NAMED IN ITEM l CERilFY THAT THl5 APPLICA110N 15
PREPARED IN CONFOt|Milf WITH TITLE to, CODE OF FEDER AL REGUL AllONS, PART 30, AND THAT ALL INFCiRMATION CONTAINED HEREIN, INCLUDING ANY'

LIEF'hc Army, Fitzsimons Gen gosp .
SUPPLEMENi$ A31 ACHED HERETO,15 TRUE AND CORRECT to THE SE5f OF OUR KNOWLEDGE AND

tDep t e oa

and USAMRNL, Denv'er, Colorado 80240
.

hcon) ome y 7ib / w d*AE-sDate . . 5 Jan_J 971 ._

'OliN 15. 'A> BELL', MD. , LTC, liC
. Chairman.e Radioisotope Committec
i.fie or ce,..ey.no omc.on.

1
*

W ARNING.- 18 U. 5. c., Section 1001: Act of June 25,1948; 62 Stat. 7d9: makes it a criminal offense to make a willfully false staternant or
representohon to ony deportment or egency of the United States as to any matter within its ivnsdiction.

.
I- e e.s. sovaeneset reintena cerace i spea e-ses-ses

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

m w
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Umtro STAtt$ AtOeuC ENtAGT CoellbloH -

'*'" Io'# l[' * APPL.lCATION FOR BYPRODUCT MATERIAL LICENSE 'IJC*~'6 as Roso i
'

( i . .
.

Paos 1 SUPPLEMENT A-HUMAN USE

if byproduct material is for " human use" (internal administration of byproduct materiol, or the radiofion therefrom to human beings),
,

complete this suppfement and ottoch to the opplication for byproduct material license,

f. (e) USING PHY$4CIAN'S NAME (b) NAME AND ADDRESS OF APPUCANT (if different from l(o))
P.AYMOND F. BURK, M.D. Same as Item 1(a) Of Form AEC-313

1

CPT, MC *

\
'

2. YHf U$ LNG PHY$iCIAN INDICATED ASOVE 15 LICEN$fn TO DISPfNSE DRUGS IN THE PRACTICE Of MEDICINE SY A STATE OR TERRITORY
Of THE UNittD STATES, THE Di$fRICT Of COLUM61 A, OR THC COMMONWEALTH OF PUtRTO RICO. go

e CnCtt ANswet

3. A $iATEMENT OF U$fNG PHYSICIAN'S CLINICAL RADIOISOTOPE EXPERitNCE (PAGE 3 Of THl$ $UPPLEMENT)l$ $USMitTED IN $UPPORT
OF THl$ APPLICAflON. If ANSWER l$ feQ, U$f PAGE 2 Of THis $UPPLEMENT TO (XPLAIN OR REFER TO OTHER APPUCAllON OR f2

NO'
RELATED DOCUMENTS ON WHICH THi$ INFORMA110N APPEAR $.

OROf ANSWER l

PROPOSED DIAGNOSIS OR TREATMENT
4

4. (.) De$CRat PUrsOS: FOR WHiot 8vPRODUCT MATERIAL WILL SE U$f D INCLUDING $PECIPIC CONDITIONS OR DISEA$t$ 10 SE DIAGNOSED OR TREATED,

(Uw Page 2 if necessary):

SEE PAGE 2

(6) CHEMICAL FORM ADMIN!5f1RfDs
i

'

SEE PAGE 2

(c) Df 5 Cree PROCEDURf 5 WHICH WILL SE OS$tRVfD TO MINIMl2f HAZARD FROM HANDUNG, STORAGE, AND DISPOSAL Of YHf SYPRODUCT MATERfAlt

See MENL Regulation NO. 40-14 Attached
2

(d) Ot$CRIPTION AND $KETCHt$ OF $P(CIAL DEVICES TO St U$ED FOR ADMINISTERING 8YPRODUCT MATERIAL TO HUMAN SEINGS ARTYES -NO
(1) AffACHED(LiftRATURf REff RfNCES WILL $UrflCEI ogcgg Answgg

(2) ON FILE WITH THE t$0f0Pl$ (XTIN$lON YES W
CrRCLE ANSWERRITER YO APPLICAilON NO _

'

$. (o) PROl'OSED DOSAGE SCHEDutt.-In millrewries lov internofly administered byproduct moieeial other than discrete fined sowces, and in toenteens or rods, os
oppropriate, for internal or esternal irradinhon frcm discrete fixed sources (gold seeds, cobolt needtes, etc.) state seporately for each condition er disease
pio Paa. 2 if nuesiary).

,

SEE PAGE 2
i

(b) INYtSTIGAfivi PROPOSAL FOR IXPERIMf HTAL, NEW OR UNU$U AL HUMAN U$ES l$ ATTACHP.D. (Attochmentj
shovkl include eveline of conditone to be evoluoted,incIvding dato from animot studies and/or e.bstract of 1.terature ORCLI ANSWER

1

esference if any, number and type of patients (i e. oge grewp, moribund, etc.))

SEE PROTOCOL ATTACHED
'

4. IP SYPRODUCT MATERIAL WILL _NOT BE 08tAINED IN PRECAll8 RATED FORM FOR ORAL ADMINISTRATION OR IN PRECAll8 RATED AND $1Etlu2tD FORM FOR
PAtlNTERAL ADMINI$fRATION, DESCRit! IDENilflCAflON, PROCES$1NG, AN D $1ANDARDilATION PROCEDURE $i

Obtained in precalibrated form, (sterile & pyrogen-free)
_ {l g

$

7. THE PROPOSED U$2 Of SVPRODUCT MATERIAL HAS SEEN, OR WILL SE, APPROVfD SY THE MEDICAL t$0TOPt COM-
ORCLE ANSWEg/Q15 NOg

Mifff E.

HOSPITAL FACILITIES FOR J.NDIVIDUAL PRAQ1CUJ.SE_QM1

8. (e) THE APPLICANT HA$ COMPLfTED ARRANGEMENTS FOR A HOSPITAL TO admit RADtOACTIVf PAfifNTS WHEN- ORUI ANSWIR YES NO
EVER ADVl$ABLE.

(b) A COPY Of INSTRUCitONS TO BE FURNISHED TO THE HO$PITAL A$ TO RADIOLOGICAL $AffiT PRECAUTIONS
TO BE TAKEN AND AVAILABtt RADIATION IN$fRUMENTATION 15 ATTACHrD.

CIRClf Answgg TES NO

, .- - - . . . ,. . . . ..,.n _ _ . , . . ..u. .n
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'''*jo'i'3 APPLICA(ION FOR DYPRODUCT MATERIAL LICtNSE 's**.*,C''Aas-noso.i '.

ras 2 $UPPLEMENT A-HUMAN USE

This page may be owd fe, p,ovWias adddioaal iafo,mation. . Pleau crois refe,eace to spe<inc items.

Items 4a, 4b, and 5a

1

( l

' ISOTOPE F0PJi PURPOSE DOSAGE RATES

s
Selenium-75 Scienite Determine site and up to 200 microcuries

nature of scienium-
protein bond in human

'

plasma to evaluate
nutritional liver
disease

1

l

!

.

/
/

5

8 e
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HEDEN-AR Radioisotope User Certification g

-

. _.

To Fr.otA DATE f
CMYl

Recorder Radioisotope Branch 29 Sep 70
Radioisotope Conunittee USMllWL SFC Abernathy/dml/2'6111
of FCll cnd USMIRNL

_
.

g

7

1. Request that Raytc.ond F. Burk, Jr. , CPT. , MC, be certified as a user of radioico-
topes .in human subjects under the conditions outlined in " Request for Approval for
11uman Use of Radioisotopes in Tracer Amounts in Volunteer Subjects", also for non-n

*

hu:r.an use. y*

2. The maximuci amount of radioisotopes that the individual may possess is in
parenthesis follo~ wing the name of isotope. *

i
a

- ' "A" "B" 1

1

2 (2 me)Potassium
Carbon (1 me)

3 Tritium (1 mc) |'

|
*

75Scienium (2 me)
35 Sulfur (1 mc) |

131 Iodine (1 me)
51 Chromium (1 me),. .

3. A sum:uary of the training and experience of this individual is attached. It in
,.

requestcd that this approval be made a permanent part of individual's 201 file.!

I

& [ WP 'f
'

'

Incl P0BERT L. MORRISSEY
'

~ f CPT, V.C.as .

Chief, Radioisotope Branch' '

MEDEO-X (29 Sep 70)
'

TO Ch, Military Fersonnel Br, FROM Chairmani MTR 10 Nov 70 CMr 2
'

Officer Records Section Radioisotope Committee rek/26218
^

1 The above-reqtseeted certification in the case of Cpt Raymond F. Burk, E, is
granted by the Radioisotope Coenmittee, as noted in the minutes of their meeting

,

held 13 October 1970 '

g .
's

2 It is requested that thke W , together with the attached documentation of
-trataing and esperience, be made a permensat part of Cpt Burk's 201 file.

,

4

e

JotDE B. CAMPBELL, M.D..1 Inci -

LTC, Mc ,ac
chairuan, Radioisotope Cormait, tee

,

1<
,
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E OF E ACH INDNIDUAL NAMED IN HEM 4 (t oplemeatof shuts af recewyl
'

.
~ 1 RAINING AND EXPEtt

_ "
* DURAllON Of ON THE JOS FORMAL COU<$1

8. fYfT Of IRAINING .'

' WH(Rf TRAINED gggggggg gg,, g,.,,,,,,y g g,, g, ,,, ,,,)

Q No (Q.No.. r, ipses .ad p,unc.s .# ,od. orion

Vanderbilt Univ. Med. School 1_yr 1 Ts m ent.qr_pr.'unaa ' 4

tw Rod.ooca.eity moosveement s'oadorddo. @ Ho @ No
*

e a .ad m.a;io,ia, sukaiq es ons . ,

4 yrs 1 SemesterVanderbilt-Univ. Med. Schooli' ~a's

Q No 1_k(e|)es ter
No.. eemoi.o .ad calcu ....as boss so he

.Vanderbilt Univ. Med School 4 yrs
s e

mi,se .ad meoso,emai ol ,ed.oun...y

Oxxes No .es No

s n..).gic.t enues .f od.o...a Vanderbilt Univ. ifed. School 4 yrs 2 Scritester.e 1

9. (KPERl(NCE WITN RADIATION. (Actwel wie of rod.oesofopes or equivoIeaf esperience )
|nosoet MAxiauM AMOUHf wHERt exPERitNCf WAS GANED DURATION Of (MPERENCE TYPt OF U52

'

75 e 10 me Vanderbilt Univ. S yrs. Human scans and
S

detabolic studies,
'

animal studies'

35S S me Vanderbilt Unive 3 mose . Human plasma protein ;

ti_ rnOVCr-Sttidi-cS l

C
10. RADIATION DEiECTION IN$f RUMEN15 (Use supplemental sheets if necessory.)

TYPE Of (NSTRUMENi$ ' NUM8tR RADfAflON SEN$fflVITY RANGE WINDOW THICKNESS USE

(Mcle,de soebe ee.d medet auml,er el each! AvAtLABLt DtitCitD inw!hr) ineg/cm') (Morderiag, survey;ag, ,neoeuriag)

,

,

|

l

e

ll. MEIHOD, FREQUENCY, AND SI ANDARD$ U$tD IN CALIBRAflNG IN5fRUMENT5 tt5ff D A80Vt.

..

12. f tLM B ADGt5, DO51MEf tti. AND BIO ASSAY PROCED9AES USED. (for 6im bodges, specify m,#bd of cof.brofing vad processes, or nome of s@pher )

*

INFOP.MATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
13. FACILffil5 AND (OUIPMENI. Destsibe loberatory fechtees,ead remote h,sadj.ag eqs.pment, slotege co^leinets, shield.ag. Ivme hooJs, etc.

Espleactory sketch |
,

ef W.I.*y is m sched! (Ceste eas-er) Yes Noa

Describe the sedienen pre ection p#egfom uv.tedeg control meosures if opphection covers seeled novrces, submit tooka
14. RADIAtl0H PROficilCN PROGR AM.

testeg p<eceJoees who,e oppl.ceble, nome, are.a.ag, sad espe,,e.ee of p., sea h perform leek tests, and erreagements for pedeeming emitial rodienen swmy, non-
iseg, memleaente end eepeir of the sowrce.'

|- 15. WA5f t DISPOS AL. If e some=.el we.ee d.ipe.et se, Wee is employed, spec.fr eeme of compoay. Otherwise, svbmie deso ted descrepien of methods which will
b* ***d '*' d se***as ef 'edeaech's -es'en sad enhmeisi er she eype end emo ac .f sci y in.or.ed.

6
CERTiflCATE (This itein rnust be completed by applicant)

te. THE APPLICANT AND ANY OffeCIAL (If CuflNG TH4$ CititFICAf t ON SEMA'.7 Of iME APPLICANT NAMED IN ITEM I, CERilff T tat THl$ APPUCATION 15' *

PRtPARED 6H CONF 0RMif f WifH istle 80, CODE Of f(DER AL REC 4AATIONS, f ul 30, AND THAT ALL INFORMATION CON *AINED NEREIN. INCLUDING ANY*

SUPPhtsstN11 ATTACHED HEREIO,4518U3 AND CORRICI TO THE $($T Of QUR KNQWLEDGE AND $tLEF,

; *w N bFd I, M,M ,-

'An5 = eaomedia == 1 RAWM M WRK, JR.,

g Sept 1970.i
Date By:

n f k ._s 1b$nd
,

._.

s se .,,ag eue.e- i .,-

' JolllLE. CAHlWL "CQL;;.Md, cot $mandifm.
W ARNING.~ 18 U.1 C, Secti.a 1001: Act of June 25,19484 62 Stat. 749%oku it a crimirel .Renee to moie a willte:USAffRNL -

*

repeesentofion to any deportment or agancy of flu United States os to any eaott>t within i's (vehiction. - . . . . - --..., _ _

e e E Govseau8mf eeshisa6 e,f 4Cs : tote e~sts-3Ji

# 'WM ' 8'80 h 9' . 4*" G @ .@ e g d e e ,. , , , ,e,,, , , , ,, ,, ,*
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s Uun., siun Avo-ic ruuo, Coe mo . -

{ ' o-* i n APPLICATION l'OR DYPRODUCT MATEnlAL LICENSE !*'ds /f*,Yve. se_ coni
,_ ,, c , , y , '*

,

'"'3 SUPPLEMENT A-HUMAN USE
__

lhls page moy be completed by the physicion's preceptor (if any) in the medical use of radioisotopes. When the Information'is not
furnhhed by the preceptor, the nome ond'present address of the preceptor (if any) shov!d be shown in item 12 below.

f. (o) U5e40 PHYSICIAN'$ NA/4r (b) NAME AND ADDRESS OF APPLICANT (if d.ffe< ens feem 9(o))

Raymond F. Burk, Jr. j
,

!

.

10. CL941 CAL TRAINING AND EXPERIENCE OF PHYSICIAN,WHO WILL USE BYFRODUC1 MATERIAL

(S) (CI IO) .

(A) =

TYPE Of PARiiCIPATION FOR ALL CA515
NUMEIR & gg cogogg g (,;,,; ,pp a g,g, ,,,g

150 TOPE CONDITION ($) DLAGt40 SED OR TRE ATED CASIS 6.,s of aems in ouo,donce weh key s,.
~ fortli below)

1-131 Dioonosis of thyroid function 30 G) Q) @ 4
Treatment of hyperthyroidism 2 @)3 4-

Treatment of thyroid concer 1 2 3 4

Treatment of cordioc conditions 1 2 3 4 ;

Brain tumor localization 25 (1) 2 3 4

M(D 2
'

3 4Blood determinations 5
2 3 4Kidney function 5

Others: Lung scans 25 6) 2 3 (i)
P-32 Treolment of polycythemio and leulemio 1 (D 2 3 4
Soluble Brain tumor localisation 1 2 3 4'

Treatment of bone metastases 1 2 3 4

Others: 1 2 3 4
'

- 1 2 3 4
_

P-32 Treatment of prostatic concer 1 2 3 4

! CrPO4 Treatment of cervicol concer 1 2 3 4
! Treatment of pleural eflusions 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 Treotinent of cervicol concer 1 2 3 4
Treotment of pleural effusions and/or oscites 1 2 3 4'

Others: 1 2 3 4
1 2 3 4

Cr-$ 1 Blood determinations 5 @2 3 4
Others: 1 2 3 4

1 2 3 4

Oeer Liver scans with gold & 1131 40 Q) 2 3 4
O e-selenomethionine 1 (D(2) 3 4- halopes Parathyroid sebnn S

* '

Pancreas *can Sc-selenomethionine 5 /0 /2) f@ @
Lymphoma scan 73Sc0 ~ 1 @@3@3

ser t* *b+ * aumbers leelema 01
Aanve Participation end D uvatica in then
I. Esemination of patients to determine svikbility for radioisotope diognosis ond/or hootment and recovannendotions en dosoge to'be presuibed.
2. CoHoboeeHon si cotibeetion end administration of desoges including related meosvrements and plotting et dato..

3. Active period of beining and esperience.of sumcient dveaHon to permit followvp of pofients through heatment and posttreatment period induding
soevoluotion es to effectiveness and complicofions,

d. Studr sad discvision of cose Isiskr;es to eskblish most efr.cocious diagnosHe ond/or theropewtic techniques for this radioisotope use.

00 w,sI1.101AL NUMMR Of Hout$ OF PAtf10PATION IN CLIN 1 CAL ftAINING

t 2. TH( IRAINtNO AND EXPit|ENCE INDICAffD A50VE WAS OliAINED UNDtt THE SUPitVISION 04 OU! DANCE OF

A. B. Erill, M.D._, Ph.D. .,, Vanderbilt Univ. tape.k li . h dlf ) ..gm.me.,,,,,m ni, m. - n i . n.c ~,.i g
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. . . ,

. . :s.- , .

.' ' S ' ',c Full' Na nic: Raymond Franklin Burk,- Jr, .; ,,
. s

.
*'. , . , , ,

Date of Birth: Place of Birth:'

.Weighti ;}igl[" -

Marita1 Status: Childr en: >

_

, . u..... . ,

-
. .-

, y' . ..' , s | 6, . ,. . . ,m . , . . .
..

'

- -
.

.
,.

*? .

u. -
. ' . .q' :. -. r, .

s a 4*- - t I"!*
I ,. -

'.
3

gM' t.. ' * Q. .D . -
,

.. s.. -. .> :. . . .. . e

,')fC. ; Educational Record:
.

. . . .. ,.

.* -
.

. . . . . .. e. a. , .
.

.

UM ver.sity of' Mississippi
.

Germany - 1 year (resider

, ~..-.
'~ '

$9 1963 . B. A.
-. .g, ..

[ 1964 . Johannes Gutenber'g University in Mainz,' ~

, , .

:4 ,,". - 1963 IMoD. - Vanderbilt University' . ..

.q. ,; . e ,. q y,, ,;v, ,c, ,- .; .- ,4
.

,; ; p. . ,,
..

.4-a -

- , . . ,
,,

.
,

...
v, .

/'Research and Professional Expe.rience: ,'
' '

'
' '

.

i

] 1964-68 Summer and part-time research experience with Dr. W. N.
; ,e . 'Pearson in Nashville and . Guatemala City

,.-
. . .

| ,s
, , , >

. < ;
.. . , i. . . : . ; .

>;_ , . , .

.,.i
.>. w - .- . ..

.

. . , . .i ,

l 4 f-'{968-69; S aight medical internship,. Vanderbilt Unive'rsity
..'

,

'
.

n. .y; . , - . ,
. c.,,. ..; .

, . .r(. . -
.

.
,

; '. -
'1969-70 1st year medical residency. Vanderbilt University - . -

.

<

,

, . .., . . .. 7 .' .

- '

! .;,j, ,: 6 9 . . .. ,

. None.
.

. ,,

,; ~ , Administrative Background:-
> . s

! . .
..

, ,

-

.
- - " , .

.
.o- s

.
. .. . ,: .c

.. . .
.- ,

.
.,

; >- References: Dr. W. J. Darby, Nashville, Tennessee ,

. f.I '
I'. ' : , ., .o -

Dr. Grant W. ' Liddle, Na shville, Tennes see.
''

3 . ;,.u.' .
.

siw .,. ..-. : ;.. . .
.> - ,; - ,.. . . ,.v. . , .. .,

,- -.., ' . , c..O. ; . .
. f.

..

> .. ;.-

.',3-...G.,%,i . . Publicati.ons: f C. ,: ii i
~

' ' 'K , |::'. . '. *: 2.: : W:e s
. ,

.
- ; - ~ :~a ' - -

.b.'.~. . ,. _
c.,. : ;. ., ~ . ; 't

_
,. .

' N,y' R. F. ' Bu k, W.'N. Pear son and F. Viteri. Discussion of Selenium in Human
,

- Nutrition. Symposium: Selenium in Biomedicine. . Avi Publ.' Co.,1967.
. . , .

.
..

,
.

'. R. F. Burk, ' W.' N. Pearson. R. P. W&c.d IL and F. , Viteri. Blood Selenium'

--

. 75
.Se in Kwa.shiorkor. A m . J..3.. Levels. and in vitro Red Blood Cell Uptake of. s

. . s.>.
&.>,. f .?s .

.. . s Clin. Nutr. , 20: 723-733,,1967. i ;. - > . ;. .
. .- , , > , ,.

<u.
~

..
.

,

R.' F. ' Bu r k',' .R. Whitney.. H. Frank, and.W. N: Pearson. Tissue Scienium
... ,. .

.

'. .. . h. . . Lev..els during th.e Development. o._f Dietary Liver Necr.osis in Rats fed Torula -. . . _. .. g. , . -

s v.,|,g. Yeast Diets. f. J. Nutr. , 95: 420. .42S, .1968,
m' ,yE.

, . ,

': n :;
e.

S -

.v : . . n.a. + , ;. . .,. . .

. m.. .y. , 3, . c, <
.

,

. . .- . . . . .

;w>
. , ,; ,; ... ; ,::, . .y.w p , .s .3 .m. . x . .. ,yc. .m;,s n.'( .:.~. w ~. , . . _ .

. 7 1 ; ,. ., ..., ., ~ .

'

. .1. J,d . ,t
...,w . .. . ..

6:
..

- 1
'-

'* * '. A. . Public Relations Ex 'crience: No n e _.' e,. - .. . .,. ,.
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,e , . , ,

""V'O, Honors: ' Vanderbilt Iqorden Award in Nutritio'n, 1967.I.; W@
,

* ' ' '

,

DeaWAward'for Student Research Presentation, 1968.
* *
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RADIATION .DCTECTION. INSTRUMENTS .USAMENL

rfy., 3 }
^ m

TYPE OF NUMBER RADIATION SENSITIVITY WINDOW USE

INSTRUMENTS AVAILABLE DETECTED RANGE (mr/hr) THICKNESS
2(mg/cm )

'
,.

1. Packard Mod. 1 -Alpha, Beta N/A N/A measuring
''314EX Liquid

Scintillatior. ,
,

Counting System
,

2. Packard Mod. 1 Alpha, Beta N/A N/A . measuring

~3375 Liquid -

Scintillation
Counting System

'

3. Packard Mod. 1 Gamma N/A N/A measuring

314E Auto-Gamma
Scintillation

4 Counting System

4. ' Nuclear-Chicago 1 Alpha, Beta N/A N/A measuring
!Mod. 6801 Liquid

Scintillation
Counting System

5. Nuclear-Chicago 1 Alpha, Beta N/A N/A measuring
Mod. Mark I Liquid
Scintillation -

Counting System

6. Tracerlab versa 1 Beta, Gamma N/A 150mg/cm2 measuring

matic V Scaler with
GM tube or Sodium
Iodide Crystal

7. Atomic Ass. 1 Beta N/A N/A measuring
'

Chromatograph.
Plate Scaner

2
8. Nuclear-Chicago 1 Beta, Gamma 0-200mr/hr 1.4mg/cm surveying

Survey Meter Mod.
2612

'

2
9. IM-154/PDR-54 1 Beta N/A 0.85mg/cm surveying

with Beta Probe
Mod. AC-21B

2
10. Nuclear-Chicago 2 Beta, Gamma N/A 100mg/ cm surveying

Labitron Mod. 1619A..., .

.

11.. Nuclear-Chicago 1 Gamma N/A N/A measuring
Mod. 4351.Tobar

*

Gamma Counting
= System

.

*

. . , . . . . . . _-.-..,.._;._.;..y7............,,,....,.._._.. .. . . ,r. _.-. .

. . . . . _ - . . . ~ - . . _ . . < __,, ,,g _ , ,t -a._.. . . _ _ _ _ _
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TYPE'0F"- NUMBER , RADIATION SENSITIVITI . WINDOW USE
,

INSTRUMENTS AVAILABLE DETECTED RANGE (mr/hr) TilICIWpSS
'

,

(mg/cm )
,

,

1 Alpha, Beta N/A 80 ug/cm2 measuring'

12. Beckman Low -

Beta II

2
~13. Eberline Mod. PAC 1 Beta N/A 0.85mg/cm surveying

Mod. AC-2B
-

14. Thyac III Victoreen 1 Beta, Gamma 0-800.000 cpm 30mg/cm2 surveying

&CM-Scintillation .

0-200mr/hrSurvey Mete,r Model
490 with GM Probe
Model 489-4

15. .Packard Mod. 331A 1 Alpha, Beta N/A N/A measuring

Tri-Carb Liquid
Scintillation
Spectrometer System ,

16. Packard, Liquid 2 Alpha, Beta N/A N/A measur ng
Scintillation,

Spectrometer, Mod.
3380

17. Dosimeter, Tracer- 2 X-ray, Gamma 1-200mr/hr N/A mensuring
lab, Pocket Chamber
Mod. K-112

'18. Nuclear-Chicago 1 Alpha, Beta N/A N/A measuring
Mod. 722. Liquid
Scintillation
Counting System

19. Radiation Monitor 2 Alpha, Beta 0-50,000 cpm 1.4 to 2mg/ monitoring
Model RM-14 Eberline & cm &

with riand Probe Gama surveying
Model HP-190

20. Nuclear-Chicago 1 Gamma N/A N/A measuring
Scintillation
System, Model
4420

21. Whole Body Shadow 1 Camma N/A N/A measuring
Shield Counter,

W/ sodium-iodide
'

crystal and
,

-
'multi channel 'N

analyzer -

2
,

.

.='e + **- * A .a- .w, m m , m ,,4e , , epm*' =
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U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY
' FITZSI)ONS GENERAL HOSPITAL 1

DENVER, 00LORADO. 80240
!

j MRNL REGULATION 15 July 1970*

NUMBER 40-14:

4

| CONTROL AND HANDLING OF RADIOACTIVE MATERIAL
'

i
'

1. Purpose
2. Applicability ,

3. Definitions
3,

4. Responsibilities
5. Procedures

Radioisotope Committee
Hazard Control :

Safety Rules |

Human Studies
Animal Studies ;

Radioactive Waste '

Decontamination of Glassware
Radioactive Spill
Personnel Monitoring

6. Functions of Radioisotope Branch
Procurement, Storage and Administration
Radiation Safety Montoring
Decontamination of Glassware
Waste Disposal
Logs and Records
Other Routine Radioisotopo Branch

Procedures >
7. References

Appendix 1, Floor Plan for Area Monitoring

.

This regulation supersedes USAMRNL Standing Operating Procedure
entitled " Procedures for Use of Radioactive Material" dtd.
1 March 1969.

.

&
. . . w s ** - * *
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i MRNL RgGULATION 15 July 1970
''

,

.; NIMBgR 40-14 8
,
'

'''
1. Purpose. The purpose of this regulation is to provide

~

*

l
F direction and guidance to all persons and activities producing,'

procuring, receiving, storing, using, disposing or transferring
material that produces ionizing radiation, to insure the safe. .;

handling of radioactive materials,within the USAMRNL.
t

2. Applicability..

\ l
\ |

This regulation is applicable to all persons assigneda. '
-

to the USAMRNL who utilize isotopes and the facilities of the -

|
,

Radioisotope Branch in the conduct of research projects.
|
!b. The procedures outlined in this regulation are published

. for local use and must not be construed to be du amendment or
change to any existing federal regulation Army regulation, or
hospital regulation governing the use of radioactive material.

,

... '

3. Definitions.

a. Post Radiological Protection Officer.

An individual designated by the Coassanding General,
Fitzsimons General Hospital to provide consultation and advice
on the degree of hazards associated with ionizing radiation and ,

the effectiveness of measures to control these hazards throughout
tho entire post.

b. Radiological Protection Officer - USAMRNL.

An individual appointed by the Consnanding Officer USAMRNL
and having the same functions as the Post RPO as affects the
USAMRNL.

c. Principal User. *

Those* responsible investigators whose qualifications have
been certified by the joint (FGH - USAMRNL) Radioisotope Committee
as being technically qualified by virtue of education, training
and/or professional experience to conduct research studies using
radioactive isotopes.

4. Responsibilities.

The Commanding Officer of the USAMENL is responsiblea.
for ensuring that measures are established to control ionizing
radiation from any source so that the radiation dose to those
individuals under his command will be no greater than the amount
prescribed in AR 40-14.

2

.

, , , , __ ,w ww. .- * ~*#" # ''
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'MENL REGULATION 15 July 1970 )
'

NUMBER 40-14,

5
'

b. The joint (PCR - USAMRNL) Radioisotope Connaittee has the-

;! responsibility of technical supervision over the handling and use
; of radioactive isotopes.

The Chief, Supply and Services Branch, USAMRNL is responsibicc.
for the procurement and receipt of radioactive material through
Fitzsimons General Hospital in accordance with HR 40-602. Upon, ,

j : notification of arrival on post, the material will be picked up and
: j delivered to the Radioisotope Branch, USAMENL.

I
l

| d. The Chief, Radioisotope Branch will direct the storage '

! and handling of the contents of each shipment of radioactive
material after it has been delivered to him or his designated

4
1 -_) representative in the Radioisotope Branch and is responsibic for )the maintenance of the records pertaining thereto. He is responsible

for the handling and disposition of radioisotope - contaminated liquid
and solid wastes; area monitorin8 and- supervision of the decontamination

'

procedures in all areas under USAMRNL jurisdiction where radioactive -' '

isotopes are used, in accordance with the reconunended procedures
specified in Part 20, Title 10, C.F.R. and applicable Army regulations.,

Principal users (responsible investigators) of radiatione.,

i sources have the following responsibilities:

(1) Become thoroughly familiar with the contents of
applicable regulations prior to the use of radiation sources.

(2) Research projects utilizing radioisotopes will be
covered by protocols approved under existing USAMRNL regulations.
The type, quantity, and method in which they will be used will

)be described. A copy of the approved protocol will be provided ;the Radioisotope Branch. 2

(3) Obtain and use radiation sources only as authorized
by these regulations.

-(4) Take precautionary measures to protect himscif and
others from unwarranted exposure to radiation.

(5) Seek advice and assistance from the Radiological
Protection Officer when in doubt concerning the safety of an
operation.

(6) Report to the Radiological' Protection Officer of
known or suspected overez osures. The overexposed individual
shall cooperate in any and all attanpts to evaluate his radiation

. exposure.

3

,
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'

j (7) Supervise and instruct all co-workers in the
proper uses of radiation sources to insure safe working procedures.

(8) Maintain a current inventory within his Division
of the quantity of radioactive material on hand in fractions of
curies, to be readily available to the Radiological Protection

,

j Officer conducting the quarterly physical inventory of radioactive
i material.

5. Procedures.

a. Radioisotope Ccannittee.
,, ,

(1) The U. S. Army Medical Research and Nutrition r

Laboratory operates jointly with Fitzsimons General Hospital under
the same General Atomic Energy Commission License. Use of radio-
isotopes, within the limitations of the AEC License, is controlled

. by a joint installation Radioisotope Committee. The persons
making up the Radioisotope Committee and the functions of the
committee are outlined in AR 40.-37 and HR 15-1. The functions
of the Connittee are: )

1

(a) Review protocols and grant permission for, or
disapproval of, the use of radioactive material.

|
(b) Certify individual users for each type of

J
procedure with each individual radioisotope and insure that a ;
copy of such certification is placed in the appropriate user's

-

;

201 file. Maintain current records of the approved users. I

documenting the qualifications and limitations of each.- I

(c) Prescribe special conditions which may he
necessary to include and give advice concerning proposed studies I

where it is needed.

(d) Review records and receive reports from the J

Radiological Protection Officer and recommend corrective action
when indicated.

(e) Make recommendations for improvement of present
laboratory facilities and for expansion of the laboratories
in accordance with needs.

(f) Hold ~.neetings at the call of the Chairman and
report in writing to i:he Commanding General, FGH, the results of
its deliberation.

4 ,
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'l b. Hazard Control.
,

(1) Permission for the use of radioactive materials
under AEC General License in US/JGtNL is granted only by the

_

Radioisotope Committee. This permission may be denied or with-.

drawn from any investl ator who, in the opinion of the Radioisotope8,

-| Committee or on the advice of the Radiological Protection Officer,
is inadequately trained in the handling and use of radioactive
materials, or is Builty of any 'aeach of discipline in the handling4-

and use of radioactive mate <als so as to incur real or possible
hazard to himself or or$w s.

" (2) The- Chief of the Radioisotope Branch, USAMRNL,
will instruct, direct, and supervise all individuals at USAMRNL
working with or near I sdioactive materials in the observance
of radiological safety . Safety of routine operations is the
responsibility of prin :ipal investigatcrs.

(3) Each indisidual working with radioactive material
will be issued a film badge. Before a film badge is issued,
each individual must read both CFR, Title 10,- Part 20, and USAMRNL
Regulation 40-14, and certify in writing that he had read and
understands both.

I
(4) The safety rules listed hereinafter are to be i

observed, but it is emphasized that mere following of the rules
will not eliminate all possible hazards associated with the handling
of radioactive materials. j

(5) The protection rules are based upon assumed long- I
term whole-body exposure to ionizing radiation by personnel |

whose duties involve regular handling of radioactive materials
or regular use of x-ray equipment. These rules apply to is11 personsj.

; occupationally employed using any source of ionizing radiation
j in a controlled area or those incidentally exposed as a result

of such use. A controlled area is one in which the occupational

exposure of personnel to radiation or to radioactive material
i is under the supervision of a Radiological Protection Officer.
! (This implies that a controlled area is one that requires control

of access, occupancy and workin8 condition for radiation protection
purposes.)'

I
c. Safety Rules.

i ;

(1) In order to avoid undue exposure to ionizing
radiation, unauthorized personnel will not enter the Laboratoryi

of-the Radioisotope Branch except when accompanied by an authorized.

[ person.

b l |i v,9-1
a,

' '
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(?) Only persons specifically authorized to do so
by the Radioisotop<s Committee will handle any shipment of
radioactive macerf.a1 or any part thereof after it has been
delivered to the Radioisotopo Branch.

I
(3) only persons specifically authorized to do so

by the Radicdeatope Committee will dispense or use a dose of any
radioactive material.

(4) In all rooms where radioactive materials are
being used, the followins additional regulations are in effect:

i
l

(a) No eating or drinking, and n'o application of
cosmetics.

(b) Smcking is not permitted while active material
is being handled.

(c) Absolutely no mouth pipetting of radioactive |material under any circumstances.
|
|

(d) Under no circumstances will radioactive waste
be handled or disposed cf by the janitorial staff.

(c) Rubber or protective gloves will be worn
at all tLnes when radioactive material is being handled, except
scaled, or capped containers of radioactive materials.

(f) All gloves, protective clothing, instruments,
and glassware will be placed in the appropriate receptacle to
await decontamination.

>(g) All contaminated glassware, instruments,
pipettes, and waste incurred in any radioisotopo experiment or
study will be policed and placed in an appropriate receptable
by the persons performing the experiment or study,

(h) At the end of each work period the hands
will be carefully washed.

(1) Beforo placing radioactive material in any
container, the container will be clearly labeled with radioactive
caution tape of yellow and magenta to shcw the particular radioactive
material, the concentration in microcuries or mil 11 curies per
unit volume or weight as of some particular date, and the identifying
initials of the person preparing the material.

6 -
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(j) Work surfaces will be covered with absorbente

paper. The work in hoods will be similarly performed on absorbent
paper. The work bench will be equipped with wiping papers for the
prompt removal of spills.

,

(k) When usin8 radioactive material, special
equipment suitable for the type and level of activity being used
will be used for each type of operation. This will include handling
tools such as tongs, forceps, trays, and mechanical holders. When
the isotopes concerned are beta unitters, efficient use can be
made of transparent plastic shicids.

(1) No individual will knowingly expose himself,
or cause others to be unnecessarily exposed.

(m) All laboratory operations involving isotopes
in Group III (below) will be conducted in hoods.

(5) Safe Handling Level For Some Representative !

Radicisotopes Authorized For Use in UStiMENL |

GROUP I GROUP II GROUP III
**No special handling **Not dangerous, but ** Dangerous, should be

required in normal unnecessary exposure handled with utmost
laboratory procedures is to be avoided caution

Maximum Maximum
,

Isotope Amount Iso tope teount Isotope Amount

l90 l90 198
Au 0.025 me Au 1.000 me Au over 1.000 cc

82 >"82 5.000 mc Br 5.000 meBr82 0.300 mc Br
7 7

Bg4 0.005 me Be7 0.100 mc Be
" 0.100 me

14Urca 1.000 mel4 rca 1.000 me C
"* UC Urca 0.050 me C

* C14 All other 0.025 mc C14 All other 1.000 mc C14 All otlier 1.000 mc
Ca45 0.005 me Ca 5 0.100 mc Ca454 " 0.100 mc

60Co60 0.025 me Co60 1.000 me Co
" 1.000 mc

Cr51 0.025 me Cr51 1.000 me Cr51 1.000 me"

Fe55 0.005 mc Fe55 0.100 mc Fe55 " 0.100 me
Fe59 0.025 mc Fe59 1.000 mc Fe59 1.000 me"

3 3 "3 H Water 10.000 mc H Water 10.C00 me* H Water 0.025 me
H Thymidine 0.050 me33 3H Thymidine 0.001 me H Thymidine .0.050 me*

H all otheE 0.100 me33 3H all other 0.100 ccH all other 0.005 me*
131 "131 1.000 me 1 1.000 mcI131 0.025 me 1

22 "22 0.025 me Na22 1.000 me Na 1.000 meNa
P32 0.025 mc P32 1.000 mc P32 " 1.000 me

(Continued)

7
*
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i

GROUP I GROUP II GROUP III
* Wo special handling **Not dangerous, but ** Dangerous, should be

;

j required in normal unnecessary exposure handled with utmost
laboratory procedures is to be avoided caution

q

V Maximum Maximum Maximum
,

Isotope Amount Isotope Amount Isotope Amount

35
S35 0.025 se S35 1,000 me s over 1.000 me

7575 0.025 me Se75 1,oog oc 3,85
" 1.000 me.a Se

Sr85 0.025 me Sr85 -1.000 mc Sr 1.000 me"
' 89 "

Sr.89 0.025 mc Sr89 1.000 me Sr 1.000 me
90 90

Sr90 0.005 me Sr 0.100 me Sr 0.100 mc"

65 65 "65 0.005 mc Zn 0.100 mc Zn 0.100 ncZn

* Group classification dependent upon chemical form.

** It must be remembered that these limits are by no means fixed and that
any undue esposure is u6desirabic. Therefore, when working with
the above radioisotopes, the physical characteristics, half-life, the
internal and external hazard, and the radiative properties of the radio-
active material must be considered. If in doubt, always consult the

Chief, Radioisotope Branch.

d. Human Studies.

In the conduct of research studies involving the use of

radioactive isotopes in humans, the principal investigator is guided
by applicable government and military regulations, the currsytt AEC
license. U. S. Army Authorization and advice and counsel of the joint
Radioisotope Committee.

e. ' Animal Studies.

Investigators conducting in vitro and/or animal studies
involving the use of radioactive isotopes will be guided by applicable j

documents.as above and in addition will provide, in their protocols, j

the specific areas in their divisions where isotopes are planned for !

use or storage, the housing .rea of animals,and waste disposition
procedures.

.f. Radioactive Wcste.

.(1) The Radiological Protection Officer is responsible
for the disposal of all radioactive waste within USAMRNL. Such disposal

.

8
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I

i vill be accomplished under all existing-regulations listed in Part 20,
Title 10, CFR, NBS Handbooks., and Army Regulations.'

(2) Solid radioactive waste will be segregated into
: combustible and non-combustible. This waste includes such items'

'
i as carcasses, fecal material, litter, scintillation counting vials, I

'

etc. It will be placed in a plastic waterproof disposable container
i then depostgpd in a second container marked with a radiation caution'

symbol with the wording, " Danger, Radioactive Material". When full,'

the outer container will be labelled as to content, isotope present,
| approximate amount of microcuries (mil 11 curies), the date and investi-
i gators name. (The radiation level outside the container should not

exceed 1.0 milliroentgens per hour). These waste containers will theng ~

be delivered to the Radioisotope Branch for disposition.
,

7

I (3)- Liquid waste including the pooled contents of the
liquid scintillation counting vials will be placed in a plastic bottle

i- and marked with radiation caution tape, isotope content, approximate
. amount of microcuries (millicuries) date of co11cetion and investigators
i name. ?ooling of visls maybe done in the individual sections; except,

in th]s: cases where the vapors from solutions may contain radioactivity,
the pooling may be performed in the hood of the "high icvel" room in

,

the Radioisotope Branch. These contaminated liquid waste bottles will
then be delivered to the Radioisotope Branch for disposition.

,

(4) . All clothing that is known or suspected of being
contaminated with isotopes will be placed in a separato plastic container,*

appropriately labelled, and delivered to the Radioisotope Branch for
; proper disposition,

g. Decontamination of Glassware.

1 (1) All glassware which is utilized directly with
radioactive material will be deened " contaminated". The decontamination
of such glassware is important not only in the interests of radiation.
safety but also to prevent the unintentional invalidation of subsequent
experiments.,

J

(2) Contaminated glassware will be delivered to the
Radioisotope Branch for removal of the radioactive contaminant by
ultrasonic means.*

! h. - Radioactive Spill.

!
' (1) All radioactive material, when spilled, constitutes

a hazard, either to personnel or to equipment. If a spill of radioactive
; material occurs with Group I [5c(5)] isotopes, n off all fans.in

i the immediate' area and notify all other personnel in the' controlled

j .

: .

!' 9
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area. If the spill is liquid, drop absorbent paper on the spill
,1 and mark off the area with chalk or. cord. If the spill is dry,

proceed in the same manner, but convert the dry spill to liquid
by applying wet absorbent paper over the area.

.

| (2) If a spill of radioactive material occurs with Group II

|
1sotopes (Sc (5)], hazard control is of first importance. In order
to accomplish this, the person responsible for the spill will:

,

|
(a) Notify the Radiological Protection Officer or

! his designated representative.

(b) Be prepared to evaluate the hazard by knowing
d at all times which radioisotope is ba % handloJ, its chemical foro,

and the approximate amount being used (in mil 11 curies or microcuries).

(c) See that all personnel in the area are notified i

and that they leave the immediate area of the spill without delay. |

|
(3) In the event of a spill of radioactive material in !

'
Group III [5c (5)], the procedure listed for Group II above, will
be carried out, plus the following:

(a) Determine the extent of personal contamination
by inspection and monitoring of the involved personnel.

(b) Remove contaminated clothing.

(c) Rinse the contaminated body parts with water
or .the emergency shower if the spill took place in the high icvel
room of the Radioisotope Branch, and then wash with soap and water, ,

- collecting the water for proper disposition. Monitoring the |

contaminated body part af ter cach washing will be performod by
personnel of Radioisotopo Branch.

; (4) Decontamination of the area of the spill will be
i carried out under the supervision of the Radiological Protection
; Officer, but only after the personnel contamination problem has

been resolved. As a general rule, the work associated with the<

decontamination is performed by the person responsible for the<

spill.,

i

(5) If ingestion or inhalation is suspected from a
spill of radioactive material, TB MED 232 will be complied with,
and report to the Chief, Radioisotope Branch for further processing
and reporting.of the incident.

.

4

5
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,

1. Personnel Monitoring:

'

(1) Film badges are provided for persons working with*

radioactive material in USAMRNL. These film badnes will be worn
durina normal working hours and_are not to be removed from USAMRNL.

' Care of the film badge will be the responsibility of the individual
usar.,

'

(2) Badges will be delivered to Radioisotope Branch<

monthly for shipment to the Lexington Signal Depot, Lexington,
Kentucky for processing and reading. The returned values will be i

permanently recorded in Radioisotope Branch files on DD Form 1141 j
ad a duplicate of the original recording which is maintained by {

; .
custodian of medical records. '.

(3) A thorough medical examination will be made of
each individual potentially exposed to significant amounts of
radiation before employment and annually thereafter.

'

(4) Those persons working with millicuric amounts of
; Tritium will have urine checks for radioactivity within 15 days

of termination of each experiment.
4

6. Functions of Radioisotope Branch

i
a. Procurement, storage and administration.

,

(1) All radioactive materials for use in USAMRNL will
be processed by personnel of the Radioisotope Branch through official,

supply channels.

(2) The Radiological Protection Officer will direct the
storage and handling of the contents of each shipment of yadioactive,

material af ter it has been delivered to him or his designated re-
'

presentative in the Radioisotope Branch, and is responsible for
j the records pertaining thereto.
'

(3) The storage area will be neat and segregated by type
! mission. Gamma emitting isotopes will be stored so that the

radiation 1cvel at the edge of the storage area does not exceed one
milliroent8cn per hour.

'
(4) The Radiological Protection Officer is responsible

for the handling and disposal of all radioisotope contaminated
liquid and solid wastes in or delivered to' the Radioisotope Branch
in accordance with the recommended procedures found in Part 20,
Title 10, CFR, and pertinent Artay regulations.

i

11 '
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'I b. Radiation Safety Monitoring.

(1) Area Monitoring:

~

(a) Routine monitoring will be accomplished according
to the following time schedule:

f

Weekly .

(1) Radioisotope Branch (accordin6 to diagram
in Appendix 1).

. .i

Monthly 4

(1) Research Divisions within US Army Medical
Research and Nutrition Laboratory (According to diagrams in
Appendix 1).

(b) Other areas will be monitored when deemed necessary
by the Radiological Protection Officer, i.e. - Pikes Peak Laboratory
Facility.

(c) Readings obtained during the surveys will be
recorded and retained as a permanent record.

(d) Routine monitoring in USAHRNL (including blowers
on roof above Radioisotopo Branch) will be done, using a portablo
PAC 3G gas proportional counter with a beta detection probe and
a GM counter. If contamination is detected, the area will be
immediately decontaminated. If the activity with the GM counter,>

exceeds a value of 2.0 milliroentgens per hour, the Radiological
Protection Officer will be notified. The area will be marked as;

to reading in milliroentgens/ hear and the working time limit.

; (e) Swipe tests will be conducted du' ring area monitor-
| ing and when contamination is suspected. The swipes will be counted

in the liquid scintillation counters for quantitative determinations.
Any activity above background will be considered e contaminated
area. Readings obtained will be recorded as a permanent record*

and responsible investigator notified.

(f) Any areas of previously undetected contamination
will be promptly cleaned by those persons responsible for the
contamination, under the supervision of the Radiological Protection
Officer or his designated representative.

,

12 .
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} (2) Personnel Monitoring.

(a) In the event of a spill of radioactive material
in Group III, the procedures outlined in par Sh(3) will be carried,

out and in addition, personnel of the Radioisotope Branch will
perform the following procedures.

Q) Decontaminate the film badge (when necessary)
; and forward it by Air Mail Special Delivery to the Lexington Si8aal

; Depot; Liezington, Kentucky, with all data concerning the incident*

(i.e., isoccpe and its chemical form, amount involved, date, names,
etc.).

|
. ,

(2_) Carry out routine decontamination of clothing, l
' - "

work spaces, etc., which were involved. 1

,

Q) Notify the Surgeon General, Department of-

the Army, Washington, D. C., ATTN: MEDPS-PO, by telegram, of1

' possible internal exposure. Complete DA Form 285 (Accident Report).

. (4) In the event a potentially dangerous
radgoisotopeisinvolvedsuchasH,Ca45,Pc55, Sr90, y91,3

Zr9 , Cel44, Pm147, or B1210, immediately notify The Surgeon
'

| General, Department of the Army, Preventive Medicine Division by
] telephone of:
4

(a) Time and date of incident.
2

(b_) M1111 curie strength of isotope and
its chemical form.

;

} (c) Name of individual and treatment aircady
! undertakan. Include a statement

indicating the treatment rendored
*

l .
(or that no treatment has been rendered).

(d) Extent of individual contamination as,

determined by immediate monitoring.
,

(Telephone notifications will be confirmed by eclegraphic notifications)

Q) A 24 hour urino sample will be collected'

under the direction of the Radiological Protection Officer from
the person concerned. The collection shall be in a polyethylene
liter bottle which will have a card attached containing the following
-datasa

(a) Name, grade and SSAN

4

1

3

13 '
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@) Date of incidenty

@) Inclusive dates of collection

@) Isotope and chemical form
L

@) The 24 hour urine sample will be co11seted j,

j as follows:

'

@) Wash hands before collecting a
portion of sample,

@) Void urine at 0800 hrs (or any other ,a
convenient time) and discard it. )
Do not collect it in the bottle.

@) Collect all urine from that time up
to and including the corresponding
hour the following day. ALL URINE
MUST BE COLLECTED. LOSS OF A
SIGNIFIC/MI AMOUNI WILL RENDER THE *
SAMPLE USELESS. -

Q) Samples will be held until further instructions
are received from the Surgeon General.

(8_) If an overexposure to ionizing radiation
occurs, DD Form 1141 (Report of Exposure to Ionizing Radiation) must
be completed. A brief description of the condition of act which
resulted in the overexposure will be attached to the DD Form 1141.

: c. Decontamination of Glassware.
i

1
'l

(a) Upon receipt of contaminated glassware in the l

4 Radioisotope Branch, it will be placed in the " hot" sink where
it will be rinsed or washed with detergent if necessary then.

rinsed and placed in the ultrasonic' bath.N This includes pipetlet
i and disassosibled syringes although maximum use of disposable

syringes and needles is suggestad. Upon completion of the ultrasonic j
4

cleaning, the glassware may be oven or air dried.

(b) All glassware which has been decontaminated will
be monitored by an appropriate detector. Always monitor af ter
drying, never wet. '

(c) All glassware which, upon monitoring, is still
contaminated, will be recycled and will be properly discarded if
decontamination is not complete af ter the second cleaning cycle.

,

4
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d. Waste Disposal.
4

(1) Liquid waste disposition l
l

} (a) Contaminated liquid waste may be disposed |

| of in the " hot" sink provided the quantity which, if diluted by
the average daily quantity of sewage (sanitary sewage flow per

' 24 hours is 525,000 gallons) released into the sewer by the licensee,
< - will not result in an average concentration in excess of values

specified in Appendix B, Table I, Column 2 of CFR, Title 10
Part 20; (extracted applicale portion listed below); or

(b) Ten times the quantity of such material ,
,

' 'specified in Appendix C of same; and

! (c) The gross quantity of licensed and other
radioactive material released into the sewage system by the |

licensee does not exceed one curie per year.

Listed below is the quantity of any singic radioactive isotope
that may be released into the sewer in any one day. Daily
maximums are listed for each isotope. In accordance with the
Code of Federal Regulations, title 10, part 20.4

'

Radioactive Material Microcuries

i

Bromine-82 100 j
; Calcium-45 100 |

Carbon-14 5001

Chromium-51 500
Cobalt-60 10 |

Gold-198 100 ;

Hydrogen-3 2500
*

; Iodine-131 100
' Iren-55 500

Iron-59 10
'

Phosphorus-32 100 I
'

Selenium-75 100,

Strontium-85 10
Strontium-89 10
Strontium-90 1
Sulfur-35 500
Zinc-65 100

(d) Sewage disposal of liquid radioactive isotopes
will be disposed of- from the Radioisotopo Section, Radiology j
Service, Fitzsimons General Hospital on Tuesdays and Fridays only,
with all other days reserved for Radioisotope Branch, USAMRNL.
Any deviation from this policy by either section will be cleared
with the other Radioisotopo Section before hand. I

15 '
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'
(e) All liquid radioactive waste disposal through

the sanitary sewer at USAMENL will be logged in Liquid Waste
Disposal Log Book and activity listed in microcuries.

(2) Solid waste disposition

(a) Under no circumstances will waste be incinerated.
|(b) Solid waste will be segregated into combustible '

and non-combustible waste and placed in properly labelled and
lined fifty-five 8allon scalable drums. These drums will comply
with the requirements of the specific isotopes contained therein.
See Code of Fed. Reg. , Title 49, Jan 1969.

,

,

(c) Drums containing solid perishable waste, i.e.
carcasses, tissues, etc., will be stored in a freezer prior to
shipment.

(d) Instructions for shipping radioactive waste l
for proper dispositicn will be requested from:

:

Commanding Officer i

U. S. Army Edgewood Arsenal
ATTN: SMUEA-ISD0
Edgewood, Maryland 21010

e. Logs and Records

(1) AEC Form 3 (Notice to Employees - Standards for
Protection Against Radiation) will be posted in a conspicuous
location.

(2) DD Form 1141 in accordance with AR 40-14 are
preparedandmaintainedbythecustodianofmedicalrecords,
Fitzsimons General Hospital, duplicate cepies for personnel in
USAMRNL are retained in Radioisotope Branch.

(3) USAMRNL Regulation 40-14, the joint AEC license
and U. S. Army authorization will be posted and readily available.

(4) Radioisotope inventory balance will be audited
monthly. (Radioisotope inventory records are kept on Forms DA 8-235,

and DA 8-212).

(5) Instrument logs.will be maintained indicating;
"

calibration and maintenance of the portable survey instruments.

(6) Records of surveys (including swipe tests) will be
kept.,

;.
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NUMBER 40-14.

(7) Caution signs, labels, and signals will be utilized
,

according to CFR, Title 10, Part 20, para. 20.203.

2

(8) A report covering the period of each calendar
quarter is prepared by the Commander of.Fitzsimons General Hospital
in accordance with AR 40-37. This report is dispatched to The Surgeon
General, ATTN: MEDPS-PO, by the fifteenth working day following

i the close of the report period and contains the following information
as a minimum:

(a) Copy of minutes of each Radioisotope Committee'

meeting, including a record of all actions taken by the Committee.
,

^ (b) Copy of the training and experience of each-

newly approved user of radioisotopes or any change in qualifications ,

; or certifications of previously approved users (for human use,
AEC Form 313a, page 3).

.

(c) Radioisotope inventory, including data on
i quantities of radioisotopos procured, used, or disposed of, or
i currently in storage.

i
i (d) Information on unsolved prob 1 cms, new or
; improved developments, or other comments of interest to, or having
i a bearing on, support rendered by The Surgeon General.
1

| (e) Notification of all changes in membership of
Radioisotope Committee.

,

! f. Other Routine Radioisotope Branch Procedures.

(1) Neatness in the laboratory is a prime requisite
for elimination of the spread of contamination. The work, area should<

be free of equipment and materials not required for the experiment
at hand, and equipment used will be decontaminated and stored in ai

' controlled location after use.

(2) At the end of each work period the hands will be
' washed and tested for contamination with an instrument of suitable
'

sensitivity.

(3) The sinks in the laboratory portion of the Radioisotope
Branch will not be used for purposes of performing personal
toilet, except that the non-contaminated sinks may be used for the
purpose of hand washing after the removal of protective gloves.

(4) No water for drinking purposes will be obtained
from the laboratory portion of the Radioisotope Branch.

<

$
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(5) Floors in the Radioisotope Branch will be cleaned i

frequently by wet mopping. Brooms and mops will not be transferred
to other areas.

(6) Table tops, equipment, or any surface within the
Radioisotope hanch will be kept clean. Under no circumstances
will there be an accumulation of dust and/or possible contamination.

(7) Floors will be waxed and buffed on a monthly basis.

(8) Air conditioner filters, glove box filters, and
'hood filters will be checked quarterly and properly cleaned or

replaced when necessary.
,

(9) Desiccant in the liquid scintillation counter
' fill be checked weekly and changed when necessary.

(10) The emergency shower will be checked weekly.

(11) The portable survey meters will be calibrated at
least every six months and after every maintenance procedure or ,

battery change. |

(12) Batteries in the portable survey meters will bc |
checked monthly, and changed when necessary.

'

7. 2cierences:

. Title 10 Code of Federal Regulations, Part 20

Title 49 Code of Federal Regulations

AR 40-14, 40-37, 70-25, 385-30, 700-15, 700-52, 711-16, 755-15
TB HED 232

PCH Reg. 15-1, 40-602, 40-604

USAMRNL Reg. 40-3

National Bureau of Standards Handbooks
.

No. 42 Safe Handling of Radioactive Isotopes

No. 47 Recosamendations of the International Commission
on Radiological Protection

No. 48 Control and Removal of' Radioactive Contamination
in Laboratories

18
.

.,, % _
e. w.w ees,e,ww w= . ee - _-a-w=** =+=wa=a-4=a***Wa-**** - **'*'** 9'*48utt hh * d ****"'8*M*-''

L-__--_-._____m-__m a _ _- m. -m. a w. _ _ _ _ - - v w- -_



v
__

.- . _ _ m,. _ . , . _ -- w=w *e we* Wi* W''' ''** ^

.

rs-

,. Q..

'

MRNL REGULATION 15 July 1970
NUMBER 40-14

No. 49 Recommendations for Waste Disposal of Phosphorus-32
'Y and Iodine-131 for Medical Users

No. 51 Radiological Monitoring Methods and Instruments

No. 52 Mawhm Permissible Amounts of Radioisotopos
in the Human Body and Navinum Permissible.

| Concentrations in Air and Water
I
'

No. 53 Reconumendations for the Disposal of Carbon-14,

wastes

No. 56 Safe Handlin8 of Cadavers,Containing,

Radioactive Isotopes

No. 59 Permissible Dose Prom External Sources of
Radiation

FOR THE COMMANDER:

h |v
1 Inci MARVIN C. KIECA
as CPT, MSC

Adjutant

DISTRIBUTION
C

C, Radioisotope Br. I

C, Sup & Svc Br.
Each Investigator
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j NUMBER 40-14 '

l

{ APPENDIX 1 |

| Attached are the floor plans which are within jurisdiction of
USAMRNL where Radioisotopes are planned to be used. The below listed.. ;

areas and Divisional responsabilities follow:
.

Building 600i

!

| 1st floor cast - Chemistry Division
| 2nd floor cast - Chemistry Division y2nd floor west - Physiology Division D
,

Building 601,

,

1st floor cast - Surgery (Pathology)
ist ficor west - Physiology Division
2nd floor east - Pathology Division

|
,

2nd floor west - Microbiology Division

Buildin8 602 |

1st floor cast - Bioenergetics Divistor.
1st floor west - Animal Facility (Pathology)
2nd floor cast - Chemistry Division
2nd floor west - Chemistry Division

Building 603

1st floor cast - Radioisotope Branch

Building 619

1st floor west - Metabolic Division
,

Pikes Peak Lab Facility

Entire Laboratory - Division conducting experiment

.

Inc1 1
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VOLUNTARY CONSENT STATEMENT
.

*;

i Military Mil Patient civilian Civ Patient
i

I, _, having the capacity to consent,
| voluntarily and without force or duress consent to participate in;

Meearch involving the use of trecer amounts of radioisotopes. I have ;
'

been infomed of, and understand, the nature, duration, and purpose of
,
*

the emperiment, the method and means by which it is to be conducted, the
inconveniences and hasards to be expected, and the effects upon my health
and person which may possibly come from participation in the experiment.;

Y' I **'** ** "**''* '" * '*"****Y * ** '** " "'5**' J15
of Se. I also agree to furnish blood and urine samples for the'

,

|
following 3-day period.

.

I understand that I may at any time during the course of the
j experiment revoke my consent and withdraw from the experiment without
! prejudice.
$

I do not at this time have any physical diseases, except the follow-
; ing: _,, or mental disease, to the

best of my knowledge.'

|
J

DATE SIGNATURE
-

:

.

N WITNESS
E

APPROVAL

I have personally ascertained that the quality of the forege,wg'

.

consent is sufficient to pe mit the volunteer to participate in the
! experiment.

,

ATTENDING PHYSICIAN PRMECT LEADER

-
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I

RAYMOND FRANKLIN BURK, JR. 12 August 1970

! l

J Personal

r 1

i

Educational Institutions Attended
,

!r

1963 - B. A. - University of Mississippi
Johannes Gutenberg University, Mainz, Germany4 1964

(1 year residence),

1968 - M.D. - Vanderbilt University, Nashville, Tennesseei

i

Educational Background
,

Straight medical internship, Vanderbilt University.
i

: 1968-69 -
1969-70 - 1st year medical residency, vanderbilt University.!

!
1

Research Background
i

Summer and part-time research experience with
! 1964-68 - Dr. W. N. Pearson in Nashville, Tennessee ands

Guatemala City.
!

!
! Administrative Background
|
4

I None
!

Professional and Scientific Societies!

!

! Associate member of Society of the Sigma XI
'

'

,
e

References
!

Dr. W. J. Darby, Vanderbilt University, Nashville, Tennessee
Dr. Grant W. Liddle, Vanderbilt University, Nashville, Tennessee

'
.

Public Relations Experience1

a None

i

i
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; Curriculum Vitae - Raymond Franklin Burk, Jr. , M. D.

Honors and Fellowships Received

1967 - Vanderbilt Borden Award in Nutrition
1968 - Dean's Award for Student Research Presentation

; Publications

Burk, R. F. , Jr. , W. N. Pearson, and F. Viteri. Discus sion
of Selenium in Human Nutrition. Symposium: Selenium in
Biomedicine, Avi Publishing Company,1967.

Burk, R. F. , Jr. , W. N. Pearson, R. P. Wood II, and F. Viteri.,

Blood Selenium Levels and in vitro Red Blood Cell Uptake of
75 e in Kwashiorkor. Am. J. Clin. Nutr. 20:723-733, 1967.S

Burk, R. F. , Jr. . R. Whitney, H. Frank, and W. N. Pearson.
Tier.ue Selenium Levels During the Development of Dietary
Liver Necrosis in Rats Fed Torula Yeast Diets. J. Nutr. i

'

95:420-428, 1968. 1-
1*

|

Sandstead, H.H., R.T. Burk, Jr., G.H. Booth, Jr. and W.J. Darby.
Current Concepts of Trace Minerals: Clinical Considerations,
Med. Clin. N. Am.' 54:1509-1531, 1970.y
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I?"/ESTIGATOR'S ISOTOPE EXPERIENCE

The investigator had a formal one-semester course on the use

of radioisotopes in medicine and biology in 1965 at Vanderbilt

University. The course was a graduate course, oriented toward
,

research and was conducted by the biochemistry department.
'

Since 1965, the investigator has used Se continuously in

research activity and has administered it to human beings as

indicated in APPENDIX I. Also, he has used S similarly.
'

He holds the M.D. degree, and has practical experience
131 1with the clinical use of I and Cr,'as well as Schilling tests

and various scanning procedures,

While at his present duty station, he has administereds

42
K to human beings to calibrate the whole-body counter in this ,

1
'

division.
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#% A FINAL PROTOCOL
'

|A cm' <

ih
'

Project:- 3A061102B71P Basic Research in Support of Military
hf. Medicine

'
3

s

'

| Task: 01 Blochemistry |
.s

it- Nork Unit 061' Mineral MetabolismV'

p-
'k ST-6: Selenium Metabolism.

f; !.
.

.

I EX-3: Selenium in Human Plasma Proteins )f;
|9jf INTRODUCTION-
i

*

.

The preceding protocol outlined a study to determine the site and+

nature of the selenium-protein bond in rabbit plasma. This protocol out-

lines a similar study on human plasma. It is hoped that a specific
i

protein can be isolated and that the protein-selenium bond can be l

studied.

Unpublished data (Appendix I) indicate that after an intravenous

Sinjection of Na Se0 into a human being, the Se concentrates in the2 3

beta-lipoprotein fraction reaching a specific activity eight times that
: of the alpha-lipoprotein fraction at 48 hours. Furthermore, when the

beta-lipoprotein fraction is dialyzed against an alkaline bath, which

is known to release selenium (1), it retains 68% of its activity whereas
'

the alpha-lipoprotein fraction and the total plasma protein fraction-

;i retain only 32-34% of their activities. The activity is in the protein
j

i portion of each fraction. These observations indicate that there is

a protein in the beta-lipoprotein fraction of human plasma which,

..

I binds selenium to a greater extent than other proteins do, and that
4

the type of bond in this protein is not the same as those in the others.

g; . The aim of this study is to isolate and study that protein 3
pp. - p -

..- a ,, . .
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Pl? c' OBJECTIVE.
'

w-.
I-,
v' The objective'of this series of studies is to determine the roles

v
i.

of selenium and vitamin E in the prevention of nutritional liver disease

and to apply the knowledge gained to the treatment of human liver dis- '

h orders.. At the present time, it would appear that the best way to.

r
approach the p u blem of the specific role of selenium is to study its

i metabolism. Therefore, this experiment is ained at trying to localize
d

the selenium in the plasma and to isolate and study selenium compounds..

that are found.'

JUSTIFICATION ,
.

Liver disease, especially hepatitis, has been recognized as a

major health problem of armies since antiquity. Today, the it.S. ' rmyA
*

1

carries out a large amount of clinical research on hepatitis.

Selenium can prevent several nutritional liver disorders in animals

(2,3), and has been shown to stimulate regeneration of rat liver after

partial hepatectomy (4) and damage by a virus (5). Basic research

into the metabolism of selenium may lead to advances in the treatment

of hepatitis and nutritional liver disease.

EXPERIMENTAL DESIGN
> a

A. Subjects. The subjects chosen will have cancer. The reason

for this is twofold. First, it will limit the giving of radioactivity to
.

healthy persons. Second, it will afford the opportunity for evaluating

7,5.Se-selenite as a tumor-scanning agent. Af least one promising report

of such use has already appeared (6), and more studies are needed.

The scans will be perfomed by the Fitzsimons General Hospital Radioisotope
^

Servloe.
'

2 ,-
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The subjects will be chosen from the patients at Fitzsimons General

Tkeymu,sthavenoliverorHospital. No pregnant women will be studied. t

intestinal disease, and minimal or no constitutional symptoms. Serum

protein and lipoprotein electmphoresis must be normal.

The subjects will be informed as to the reasons for the study, and the

|. potential risk. Written consent will be obtained (see Appendix II- Voluntary
~(

! Consent Statement). Medical care of the subjects will be provided by

trieir attending physicians who will most likely aid in the identification of
e

prospective subjects. There are no plans to administer other isotopes as
,

part of this study. At most, ten subjects will be needed. (See Protocol

Addendum pertaining to patient selection and patient care support.)

The complete study of each patient will reqtilre three to four weeks of

laboratory work so the entire study should take.about one year. If the

results justify study in normal human beings, a suitable protocol will be

prepared. Otherwise, a report on the completed work will be made.

B. Dose of Se0g. The following calculations are derived from the

REPORT OF THE ICRP COMMITTEE ON PERMISSIBLE DOSE FOR INTERNAL RADIATION,,

1959 (6):
* q x 3.7 x 10 x 1.6 x 10" x e x 1 rem / rad

100 x m.
,

where .

R - dose rate in rem /sec

q = activity of radionuclide in uci
*

3.7 x 10 m dis /sec per uci

~

1.6 x 10 ergs /Mev
4

100 = orge/g per rad

m = mass of the critical organ in grams ,

'

e = effective absorbed energy per. disintegration of the se$1onsolide.,

O :yit:n, e.Mkk j ha % @ $ k 2 M \d5t:,$ $ $ U]$$ $ $ $$$ $$$ $ $l$k Nh5| h k W ?
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The ICRP gives a value for e of 0.2 Mev/ dis for 'Se in the whole body.

The value of n is taken as 7 x 10" to represent whole body distribution.

If we arbitrarily set q.as 300 uci, then the maximian dose rate becomes

-6
300 x 3.7 x 10 x 1.6 x 10 x 0.2 x 1 rem / rad

Ra
100 x 7 x 10

'' R a 5.1 x 10' ren/see

To obtain the total absosi>ed dose, the dose rate must be integrated

over time. Dose rate expressed as a function of time is:
,

* '

R (t) = R s'
|

where

1 a 0.693/T (T is the effective half-life of the radionuclide - .

10.1 days for Se)
~

1 e 6.86 x 10'

The total absorbed dose to time t . is expressed by:g

tD=R /
-

e dt
e

,

| D e 5.1 x 10 rem /see x 8.6 x 10" sec/ day / e~ '80 * *dt~

i e

e

l *(-6.86x10" dt|D = 4.39 x 10" rem / day x / e *

~2
.

-6.86x10 ,

i

D m 6.40 x 10 fe-6.86x10-2 , , t~1 1 ,_

1, . .
. -

~1D =~4.40 x 10 x (-1)'

~1D = 6.40 x 10 ren

.
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| .This is the total body dose (0.64 rem) absorbed by a 70 kg man from

300 uci of Se. Using the same formula, the dose to the liver would be
^k
j 1.85 rem and that to the kidneys would be 1.71 rom. The ICRP allows a
I

: total body dose of 5 rem per year to persons exposed to radiation by their

occupations and an organ such as the liver or kidneys would be allowed

15 rem per year (8). No definite dose limit has been set for diagnostic
|

tests, but it is stated that the limits to those exposed due to their..-

occupations should be a guide. Adjustments of dose will be made in

accordance with the subject's weight. )~

!
C. Methods. One objective of this study will be to confirm the '

unpublished observations of Appendix I. To that end, a subject will

be given an intravenous injection of about 200 uc of sterile and pyrogen-

'SeO5""d bl 4 58mples will be taken at 5 and 30 minutes; andfree

1, 2, 4, 6, 12, 24, 48 and 72 hours, and anticoagulated with EDTA. Approved

procedures will be used in handling radioactive material. An aliquot

of whole blood will be set aside for counting. Plasma aliquots will

be preserved for gel filtration, electrophoresis, dialysis and lipoprotein

separation by preparative ultracentrifugation (9). Specific activities

will be reported as eps/mg of protein as detemined by the Lowry method

(10). Time curves of specific activies of the fractions separated will

be prepared.

Nactions identified as having high specific activity will be subjected

to other procedures to further increase the activity. Thus, the beta-

lipopmtein fraction in which the Se specific activity is greatest

e

. _ _ , .-_ - . - . .
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h will be subjected to electrophoresis and gel flitration. Other methods
.

! will be used as they become applicable.
1

Once the selenium-containing protein has been obtained in as pure
|

a form as possible, it will be subjected to alkaline dialysis, donatura-
i tion, and other processes to detennine the nature of the selenium-protein

t,

bond.q

t N ADMINISTRATIVE DETAILS
.

A. This will be a Bioenergetics Division study with the collaboration !
1.

-

| of the Radioisotope Service of Titzsimons General Hospital for tumor
:

! scanning, and the Radioisotope Division of USAMRNL for sample counting.
4

B. The projeet leader will be CPT Raymond F. Burk, Jr., M.D., M.C.

C. Costs:

(1) Personnel:

CPT Burk, 70% of time for 3 months

EM (1), 100% of time for 3 months

(2) Equipment..................................$0

(3) Supplies..................................$50'0.00

(4) Selenium-75 (sterile and pyrogen-free) $500.00 *

Total $1000.00
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Bi
86-1-selenomethionine and 35' 1-methionine into Human 1Lipoproteins" j-

)e v .44! sf ygn f.a m 9 s-
3

I

; g, p (ITgave;therationaleforthebeliefthat' selenium,playsasfocialrolein
i %ijMy ttie!beto-lipoproteins. Perhaps. as'a carrierffoPd-alpha-tosopherol.' - The

[ h@M[MANt=ihnMt'i*of!''sn=eMbikine ad of
$Ii

4

kMbihibe into ' lasma li ~,,.vteinsNNe' humen"su61edt ' yielded( i p f
75 35

'g simiNar. activity curves for Se and 8 over a 24-hour period in dialysedv '

'h; plases, chylomicron plus very low density lipoprotein (VLDL or probota--
'

,

&
, P; lipoprotein), beta-lipoprotein, and alpha-lipoprotein fractions. This finding
.s.

V does not support the hypothesis that selenium has a separate role from that
4

{
of sulfur in the lipoproteins.

It is well known, however that the metabolic pathways of organic

? and inorganic selenium differ and that this is the case, particularly
in the immediate period following intravenous administration of selenium.

,

t Therefore, it was deemed advisable to conduct a similar experiment withL
I

p selenite (Seop instead of selenomethionine. This is a report of that
l' - experiment.
! .

T% Experimental
J The subject studied was a 77-year old white male with a histologic

;

|- diagnosis of reticulum cell sarcoma involving cervical and retroperitoneal>

,

j- lymph nodes by x-ray studies. Although the patient weighed only 45 kg,i

f[ he had not lost weight and had few symptoms. Lipoprotein electrophoresis,
,

| L plasma protein electrophoresis, cholesterol, carotene, vitamin A and a

v.
|q vitamin E determinations.were within nomal limits. Red cell morphology 4
| i was nomal. and the henstocrit varied from 35 to 41. The adminis'tration 3

41
' '

: C or s'eo"*8 Perfonyd for diagnostic purposes.75
f.

4 )t -

s.

N- ?After the patient had fasted for 14 hours, 190.uc of 75, ,,, ,g,,, j

;

| Q, intrevenously. The patient was allowed to eat a,d, libitum 4 hours!1 ster. y
,,

h Whole body counting and tumor scan were per)ormed, and urine and feces
,

; . *
,

o
i t:

! Y were collected foe counting. Results of these studies will be' reported on a j

; m

i separate sheet. Blood samples were taken at 20, 40 and 60 min., and at
'; P>f 2,' 4, 6, 12, 24 and 48 hours. The anticoagulant used' was EDTA' - 2.ag/mi;

. m. . - . - , n r. . , . v , . . . .,

Ej g - 5,.AdisodM The plasma was removed by centrifugation, and the cells were washed- ,

Q
twice with 0.15 M NaC1. Unless specifically designated, all' dialyses weren -

|
g -

'

| 4" 1 4 ,
. e,3

,

$ Q Akkh.Lt.y OE & $M}}uN' } n., ' n KO k Y h k$hhYihhb$Y?k



- . - - .-.- -- .-. -. . . . ~- - - .- .--- -- . ..

' -
. .

.. .

~ Q; ~ Q
.o*,f|' Q. m

'f
i ' Y Y.h f$ .e * '

* '! A . i:',at
p ',' ''f);gy * '^ e'

.

% TE
% j f' - . ., '

n, ,q).
, y' . g i for 24 hours against 0.15 M Nacl at 4*C. The adequacy of this dialysis was

r

75

'[ demonstrated by adding se05 to plasma and observing the almont complete
i loss of counts with dialysis. VLDL (density < 1.006), beta-lipoprotein

(density < 1.063), and alpha-lipoprotein (density < 1.21) fractions were'

isolated from 10 ml plasma samples by modification of the ultracontri-g @,j fugal method of Havel, et al. (2) and then dialysed. Counting was~done in al'

Packard Auto Gamma Counter and protein'was determined by the method of4

Lowry, et al. (30).
s Resdits:

rigure 1 demonstrates the Se activity in whole blood and in plasma'

and red cells. There is a rapf d loss of radioactivity from the blood until ,

2 hours at which time a second phase of a slower loss of activity becomes
,

evident. Nearly all of'the activity is found in the plaana. Indeed, if a

|
correction for the trapping of plasma in the red cell mass is made, all_

; the counts would appear to be in the plasma. No increase in red call
'activity is seen with time.

rigure 2 compares the specific activity of dialyzed and undialyzed
I plasma. The loss of counts on dialysis decreases steadily to 12 hours from
t- 75

which point on all Se is non-dialysable,
,

Tigure 2a shows the specific activities of plasma protein fractions
separated by paper electrophoresis. The paper strips were cut into

,

albumin, alpha-1, alpha-2, beta, and gamma pieces and each piece was
counted separately. The protein content of each piece was detemined

,

! from the densitometric tracing of the strip. Alpha-2-globulin and beta-
\, globulin have the highest specific activities, and albumin has the lowest..

[ The specific activities of the lipoprotein fractions and dialyzed'

plasma are seen in figure 3. With the exception of the very early values,*

the alpha-lipoprotein and dialyzed plasma activities are similar. The ,

VLDL specific activity is the highest for the first 6 hours, but then rapidly

; }' drops below that of the beta-lipoprotein and at 48 hours approximates that
I of the dialyzed plasma and alpha-lipoprotein. The beta lipoprotein main-

) i tains a distinctly higher specific activity than the other lipoproteins after
b 12 hours. Its specific activity at 48 hours is 8 times that of the

i +

.

alpha-li M .etein',
'

.

2x
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-)Erf:f?f " U Nn~ order to determimine whether theSe was in the lipid or protein

k[.
.x ,

portion of the lipoproteins, they were extracted 3 times,with ethanol-diethyl' '

0

.P ether (1:1 v/v). This was done both in samples precipitated and washed
y

0
twice with 10% TCA, and in samples which had not been precipitated. The

-

w .

5 two extractions yielded similar results, but the ones~ precipitated with TCA
,

h,<a, were'more consistent. They are seen in TABLE 1. No more than 10% of
.

'w

I the counts were extracted - in fact the extraction usually did not exceed 5%.
,

Thus, these data indicate that the Se is associated almost exclusively
.

4- with the protein.

Cummins and Martin (4) recently reported that " protein bound"
j.

selenium can be removed by dialysir, for several days at pH 12. In order
i

75'

j to determine whether the Se in this experiment could be released by .

'

I ! alkaline dialysis, two dialysis procedures were carried out. Both con-
!

sisted of 0.15 H Nacl solutions and to one sufficient NaOH was added to,

give a pil of 13.1. The pit of the other bath was 8'.9. Identical aliquots

(0.5 ml) of 20 minute and 24 hour samples of dialyzed plasma, alpha-

l lipoprotein, beta-lipoprotein, and VLDL were put into each bath
1

(500 ml/ sample), and dialyzed 3 days at 400. The samples were then removed
<

i 4,- and counted, and a protein analysis nas done so specific activities could' g, ,

! be calculated. Figure 4 shows the results. The specific activities of the

f lipoproteins dialyzed in 0.15 M MaCl are less than those in figure 3

{ indicating that some counts were lost. This may have been the result of:

i denaturation of the protein during previous counting at room temperature (4).'

Huch more striking, however, is the loss of counts by the samples dialyzed at'

f'

pil 13.1 when compared with those dialyzed at pil 8.9. The loss was more

marked in the 20' sample in each case. The loss of counts on dialyhis at '

pH 13.1 was far less in the beta-lipoproteins than in any other. sample.: ,-

'

Discussion: ,

Figures 1, 2 and 3 all shari decreaseg,in speciflo activity with time.
This is in marked contrast to results obtained with Se-1-s'elenomethione

was given (1). In the latter instance, curves of rising activity to 6 hours

were obtained suggesting a synthetic process. Imbach and Sternberg (5)
l
f reported an early decrease of rat plasma activity following injection of

0Seo) and a later slow increase beginning at about 10 hours and'

i persisting past 48 hours. No such increase was noted in this experiment.'

i
L 3

,

L a. .x , /- -
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h( h,h. emasedMeekes11 uptabe of. . . Seep hem tsepped plass[derkas. ~ . ,
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. v..~ y aa .
.,

,-

fY,
Deallas'washinM In- areported'empeciments. Os have obeen ed a marked la, ie' ,., )y} , ,

'

gge, uptake of "Seeg by red oeils washdd in saline.
9:l! Fig 8 alaarly shows that solasium is prefemntially bound to beta-

,

.r
. .

.
.. . 1-

3 ..
% d. : m :,z lipoprotein.'and YLDL. ,The npid tureover of YLDL,may)he sesysosibam!fler;its

84P k ing assiNty. ,No7esplanaticaiis-availab b ad M k i s "

h i

[ % g in h ia1[opoelfte activity is greaterLthan that of betahlipoproteid.c the
'

,

g , hielegio half-life of both alpha- and beta-lipoprotein has bosa found to be'

U
,h .

4 days (6) and their pool sizes are comparable. Thus, if se0gbinding
,

were nonspecific, specific activity curves would lie close together. They1
lie far apart indloating the specf fic binding of selenium by the beta-

p
li ~i..eteins. Furthemore, as seen in Fig 4, the type of binding in theF i
beta-lipoproteins is probably different because much less selenium is lost-' .

in alkaline dialysis than is lost by the other lipoproteins and dialysed
,

plasma eder identical conditions. A hypothesis which womid fit the |

observations is there are two types of selenium binding -- one not'

affected by alkaline dialysis whleh is found in the beta-lipoproteins, and
'

.

! ,1.- another which is disrupted by alkaline dialysis and is found in all1

,

! 'y,

proteins studied.'

Hircoka and Galambos (7) .%;ed higher specific activity in total! ''

:

human lipoprotein than in other plasma proteins following injectica 'of
758eog but studied only total lipoproteins and not the individual classes.

! A further augmentation of specific activity in the lipoproteins was noted
i

!
in a man with cirrhosis and fatty liver. Fig 3 indicates that the increased j

,
,

.

A speelfio activity resides in the beta-lipoproteins of the patient with
,i

| p- olwhosis and fatty liver oeu&d have been due to selective inoroese. in i
beta-lipoprotein and VLDL. increased avidity of all lipopewtelas fee ji api

~

'

,,,

: j solasium, or selective increase in selenium binding by ene olaos of . '%
!

,

lipoprotein - perhaps beta. It is possible that the patient with cirrhosis ii
4

f g. .

! i and fatty liver had reduoed selenium stores"which might be'espeeted to ,

i

i
E osuse increased selenium binding.

! 75 ~

j In these studies, virtually all of the Se 1s atta'ched to the protein

N moiety' of the lipoproteins (see TABLE 1). .It has long been known thati
'

?
-

Onder eartain-oseditions in the first 80 minutes after intravenousi 6
. .
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$ $ :.,jjiaje}stion'of ,8e0f or' 75Se0g dimethyl selenide is produ M in'the j
"

4 MtW ' 15' ,q,
^

] $ f 7*ilver.and carried dissolved in the blood lipids to the' lungs where it |

| is exhaled. This might spuriously raise the lir~pretain specifio ''
'

75'e in '
' '*

4, %, y f.factivity but the failure to. find appreciable quantities!ofL . ]S
i we. . .

,,r. s r

,4".V,@5'e/the:11pid'aole. .ty of the lipoprotein wouldr ppear to rule'.out this
..

j , 3 #....
a

1 ..

V'

j.4 . possibility here. .

Selenium deficiency was reported to be a causative factor in
;

j nutritional liver necrosis in rats in 1957 (8). More recently, it has
g

been implicated in the development of cirrhosis in pigs in conjunction
,

j I~ with vitamin I: and protein deficiencies. The observation recorded
~] here that selenium has a special association with the beta-lipoproteins.

| :
; i

(which also carry d-alpha-tocopherol (6)) may perhaps serve as a cluet
4

)
-

! in the further investigation of the metabolism of this trace element.
|

4

! Cunmary:

! The specific activities of various blood proteins have been'

* ; ?S '

|
studied for 48 hours following intravenous injection of Se03

. (1) Whole blood,' plasma and lipoprotein specific activities'
: ;
4

! decrease with time.'

i N- (2) Plasms is responsible for nearly all the whole blood activity.: I
' 75

(3) Dialysable Se is present in plasma until 12 hours after
*

'njection.
'

i ! 75(4) Over 90% of the Se in the lipoproteins is " attached" to the' '

, , e

| protein portion of the molecule. 3

| f (5) The specific activities of beta-lip-p. stain and VLDL are *

.

! I,i much higher than those of alpha lipoprotein and dialysed plasma. '

75'

(6) Se in,the beta lipoprotein is less susceptible-to 9emovalg.

< ,

j , F ,by alkaline dialysis than that in other proteins studied. This finding j
~

and the higher specifle activity suggest a different type of. selenium^

binding in the beta-lipoproteins.,
,
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TABLE 1

Percentages of Counts Extractable by Ethanol-Diethy Ether
After TCA Precipitation

>
4

.

.

'

..

.m Time Alpha-Lipoprotein Beta-Lipoprotein VLDL
.

20' 9.6 0.9 3.2
.
'

40' 7.7 1.7 3.4,

'

.

i

60' 3. 4 ', 3.5 0.8.

'

i

j 2 hr. 2.0 3.5 2.3
'

! 4 hr. 8.4 2.9 3.7
,

i 6 hr. 7.5 2.0 0

'
,

12 hr. 9.6 0 0'

N 24 hr. 0 5.3 2.7

48 hr. 2.6 6.0 6.1

,

h

6

I.

1
:
,

j .'
.

.

,

t.

i
'!'

i .

9

, .

i.
4

7
.

O



g , , ,. .- e . . . .-, +. .,, - . - -- . - ,.

_
- - >i4 dygs,w +-

,
y-

. j:.. + .. .
.

.

4, .. , , .

,
.>

, '
| e *J
o-

e ,

'\
- \

.

,r! '\

\..1
-- ~.3 .

_

Iet, ykele blood- g o ooo o

- pluxa e'n i t. wLele 61. . ;
o e.J c de i n I al. d.i sie, i;

. !, .

'

| '

'
1 i?.0 006

' *

.W .

CPM .

*

s
'.. .

b's
-

.

l0 004 N,**~-
~,,, _ ' '. "* ~ ~ ~ ~ ~ ~ ~ ~ - _ _ _ _ _ __

I

N)PON b * D
,

'.o
.

. - --
-- ~) |g , , ,

0 ' /. '{ 6 I F. 2,4f
^ N

k o u r.s

Fle r * I .

t oo -

u disty e .1 ylas u
- - -- d i st y n ed t7 a s n. aw ..

i

59 -
.

4

.2 W 'Is |
,. g

.

. g. a a- t,
. .

s. \ .
.

s '- q % _ '
: . _. _

N aco- .

g
' . y, ._

.>

a
_ _ _ -

.-

--

-_

. 100 *
:

.

.h
r. 3 ' d''

^

,
'

11 - Ag 4pO,

kes ts

Yi g o f t. 2 -
c ,

, ..



*< e w.-Wi e a. a.m e

MM
'b"% N4 e 4- s e dg .M De? N F" M' A- *

b
8

4 S 4 O'4g ,
f

_3 .v 4
.,

,

*

_ 'L. ,

- ,

.

*g s

\ -vs.

A,

, .

%

, b

,J ' J .
.

O. 4Y |49 M $ E 40 4"Of OIII 84

.

)

$,, '.va-
1

6

L,.

t.

Il .'

t
- g .

1Joo - ,
s

,'' $ ob 4N W$)

1. A
. s,

p.94 mnpg; .
~ '~~~~,

%
p 2 00 N

.

% _ . ,_ _] g\obully, + $i(qin ge.gg ~

r | ~ - - ~ ~ _ _ _ _ _ _ ,

sho..

Q A -

g .< in -

, # --- ~.,,._ ,~ ~ _o_ gg- aj ohull n _ _. -. _ .oy
~

Ow k b hW h* ehi --- , _

-( - - - v-,- - - - -*0 ; ,- ,
, ,

\d AY'
- I 2 Y S * . ,

ko wY3*

,

. . t Fis n 2 a-
i .

'{
i4 ,

k

p Yw.vv e

e-Lt. , 5.y ' * .im.* St[.[,/y_ ';..) y
( e ,

- o3 '
'

,

.i., . . y,

I

l'

t

$

i .
3

'

''
# -* ---- Aa _ eyg, , 4,

_ -



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

- m
:. C . g_ s r _ _ _

.,,n.. .e.''J-

._ V -

,. ; Y
i <

_

w. w? wmn . ) . -

n ?. t g) ~
e'

ey 3 ;
,

-~ %. 4
3 zyff ' ~ ~-

s,w a , ;ac. s.
<.. e,v .

- . ,,,r .
,

. .

v p W s,c s
s ..

Y
3' .dW * A, , ,, g4% 3

,-
i

.

',9, g .p f, i,

.
,

,

, - %... .
. .,

;a - -,
, . . .

di'
6 x'c -gyee . -

, , VLDL0- o
O p.; . w )ip.yedes,w

,

,.s

hk'
~

p _ __o tyk. -l[ p.y ro be,wt,

''*

I
-

_ _ _ _ d io.ty 7: ed P "' * *,-
,

s
I r

A irk N ' w

i avao -
, .

I

i
'

'
|.

1
i

!

1400 -

{
~

|

.

les* -

-

\

s
.=

*

.
Se

9 1
*

i
.,

I

N
5 -.

\ * -!
-r8' -

%-
'
1.

.

i,.

'- a ,

W ,

%--~b.___.__,__.__.____._-________.__________.______2
.

~_ _ o. .t
-. _ . - _. _,,

f-
3O

e a i * *

o 2. et & I P. 14 43'
'ks ur$

,.

Fi g o.c e. o '

.



).. _ - _ _ _ . _ . . _ _ _ . . _,__, -.
m, .. . .

'
.

,m, J
V

*W.y, ' - .
,

* * ,as
,,c 4*

.. a
,s, ,r

i '&[ *f '. ' .
+ ,v -

' ens #
''qr-

3h ; .~
.a .t

#

'$ Q,.,,''''.~ f- <

f.s ,
; , , ,s .

e

i 1

||m .|
- , * ,

4.. y, - <| 5y s.s''| i

.
.t. ,' ,i

, . ' | Q. ,' A ! > *'
s,. , m 6 c. ,+ . * , - ~<

s - * * ,

2
-

' ' e' h ,s .

^, f e'''[ ' . /,.j ,/ I- w + ,2 s . . ,.

.,, ,3 ,-

3 f .. ' ~ *. . .' D Q ', $ ' -Q , ,'h. hk&T . ^ * b |:''C, 'd' '

t
I

,
,

s

. : . . . .p. .n me
d: u . h, iPf*w,'p' *V.i. > : . P;g. . , , ,,.>,y., - , ..

* A ' /v 1.

.{.? , , . ['O,'j ,g* y '' . - if > , 4.6 . + '#
.,**

'f/,
-

,
.

j
,p.a,r-
. p? *^y - j' ,i ,r ee s ! . ,, ,,,

a* '
, ,} .f)*

,

' ' ;. >. * *N , * ** , , ,

*a,- te, fj t ,4,,. y * , '

, 4 3 + ; ',

* -[ '

.dp~' ',

r

p . V .1 ' , ., (o |,'.
, ,'j g

*kg. #a .e,.
5 -.^ +O' cJ'- 4

. ' 'k]Af'c.

* *q,. '93

, , . e i }' . k. ''s, I,'i.?s r.' ,, S'3 6 he' y ? % (" 19 . '.-'4' ** . . ~ /

|h . '' !;:e ,, . '}'
'

. , 9 ,

.i. .-
,A, *

''" '
'.

i ' b,k,Ih0D* , ',
.

-

'

,

y: !1
' .. '!

<
's~ (',4 .

'

, ,
' ' , I { g'

[.' f |[A
' 'O

c;:yg,wns. , ,. g , , a f4.g a, yaygo n.t . |
-

Ul
.

,. .

., .
. n

.. .4.(. , ~... h, .' .,
c . .

. x . :4 - N..I"Mbar .19 hk, l*'

.,
.. . 2 .

,,
.. m .

.. ..
. . 2...

s
2

1

)
g

I , . , .. ,

-
i o

%

> $

1

I skM * < .
,

,

'

i
<

,
,

|

e w 0 >V

e. I
,

4
e

.
'

|
q

'.
' y

P

-' .
,; .t . . . . . .4, >

59;< ..,.s-g.
5
u

-
, ,, , ..

.
.

.

a neseein

.

e $

| )- ' ,
h'1

6

le . s

-i t 'o
s ,.

* '.
/| g

. . . I 1.

l .6
'

'; ,/f-j ., , e- .*
.o ,

,

;g
# , . 4 4 ,' Se ko

. 41#'
.

< 't", -
e-J .a i . , . _

j a'''q; r.,.
- h

, 8
i i #

; . t. . !. , , ' ' . a*i , a.
.

g . .. ... -s
.. . ./

'- . * * , it/ >
.

,b g .,,.,t.
*y,,

.
r.-g. 6* kf '

' g '. g ..g s

I, 4 .,, , i../ '.
.* .

, g [' t.,,' c*4 '<
., ,, ,

i
.i,,

y. i, . 2. / [[p. - / -* , U *'. "*: f '" . t.r .
f

,1' 1.f@y
,f - p ,.1 , ,e

. ' .
+ 7. ..

- , -y,e.g"f'f ., '' ', ,Q- *- Q
, ,

bi's [I b .
s

s y' q. .
j - ,,

n.. ,. g. p , # ,
4 -r ,.. ,

; -
s ,

f h ., ,.5.np,y 3
,.;i . . ,0:;n)>< .%,4

;-,i - b
r. ,

y, .,

?n i +1, , . , . Q _ =.g
,,, y .u . . - 4 ( x- y *?3j .

- , , , , , ,
's ,.

W., :. y . , ;& v ; , % ~>'

bre u. W 1 J i.L?n . Mf k. N di.M" Di
-

!? v

['' .g.f.['.?D J, ,w.i.'5 m.g,

U.). M J.
'' "

i.;%.a4.M[p9,
,' , -/.4I. j t9

M f. ..? f ,' ' , , . .' / ' '
'

'.%, a -

'

E ,, !

r ,r 9
. '. ' 4.. q;;i!.

.
...e'., .

c0 .. 7 wv . ge,s..? ,w
,

s .a. o .s. r ..: .. 4p
N,, g !$}a ,

.,,gia, . - , . , . . .
- ,

6
.

&
. } d : '34 %I D,

.u,<,-

18k , ' 4'? , G % .., 6. .~. d. ,, I' ( '. ,, r
hN,q[.

*
. s u

}, 3 % Y' N. YE l
- a '

$s1.') .f'
. . %- .> '

$ j // , ?) k Ol) . [.(*[k'
'

'

L.Q.&..{,n,, ;d ?: f.? qa.*!* '
.

~

' ' n." +

\
,

h.jf.3
; y

- - y '. nfM..-Q- .Q t1 3 i..
? '

-

.. n . _, .y r .,.

E
,

h N * t'
,

'

_ - -'

*. m i .t se ,.n o %",. , !1; .. - t a m, s n ,,,.

7" "' % P
..

e ima 4 4.gm 0 M *tr* M
. . . . A. '. . c,s. iN'ip . ,ov 'JLDb :

Jd
,, ,. ,

,
4 :y a, ( . s e , ,4.. , , , ,,

* 4 484 s ,'A . *>m*g= g gm4 * i> ,
' ^-

ar ,. m. ,s. * * . , , ,
g

s. s . s.'E'*
* # # y y g

9 4$g
b ,\,,

{ ,N ,k.-
1

<a

qh
1g ,. s '

,N[. i, |,q j ' [s. |./. , ;.
*

' 01
' .

's 1 - *' ' " + .
,,

, ,

. ,

*

, ., , 4 ,_,a 4 ;,J *y p,'

I t.: g '- e ,.

,

* P* O* l ;- j Vg%. -''.': } 4. ' *
. - -- ~

' i / ,i ' 9 ^.I, ,__'j'_,,',,_
.

"f , [, ;; [** 'a,~ ' ' y ,j. -

,
.. .

,
, _ , , , _

1

- . .



. . ..__ _ ____ _ _ . __ _ __ _ _ __ _ _ _ ._ _ _

i
. - _ _ _ . . _ - ~ _ _ . ..

,

|
1- ._ .

I
,

9

VOLUNTARY CONSENT STATEMENT l

Military Mil Patient civilian Civ Patient

I, , having the capacity to consent,
; voluntarily and without force or duress consent to participate in

research involving the use of tracer amounts of radioisotopes. I have
been informed of, and understand, the nature, duration, and purpose of

.
the experiment, the method and means by which it is to be conducted, the

i inconveniences and hazards to be expected, and the effects upon my health
and person which may possibly come from participation in the experiment.

]
Specifically, I agree to receive intravenously up to 300 microcuries2

75
of Se. I also agree to furnish blood and urine samples for the:

j following 3-day period.
1 I understand that I may at any time during the course of the

experiment revoke my consent and withdrew from the experiment without
;

|
prejudice.

; I do not at this time have any physical diseases, except the follow- |
, or mental disease, to the !ing:~ ,

j best of my knowledge.
.

N

1 DATE SIGNATURE
-

|
*

I

i

SIGNATURE OF WITNESS

APPROVAL

I have personally ascertained that.the quality of the foregoing |<

j consent is sufficient to permit the volunteer to participate in the
~

experiment.
,

4

I ATTENDING PHYSICIAN PROJECT LEADER

;

e

APPENDIX II

;

_ _ _ _ _ _ _
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CURRICULUM VITAE
12 August 1970RAYMOND FRANKLIN BURK, JR.

Personal

r 1

Educational Institutions Attended
o

1963 - B. A. - University of Mississippi
Johannes Gutenberg University, Mainz, Germany1964

(1 year residence)
1968 - M. D. - Vanderbilt University, Nashville, Tennessee

Educational Background

Straight medical internship, Vanderbilt University.1968-69 -
1969-70 - 1st year medical residency, Vanderbilt University.

|

!

IResearch Background
;

Summer and part-time research experience with |1964-68 - Dr. W. N. Pearson in Nashville, Tennessee ands

Guatemala City.
!
t

Administrative Backgroundi
:

) None
f

I

Professional and Scientific Societies
*

.
;

Associate member of Society of the Sigma XI )i

.! ,

Reference s

Dr. W. J. Darby, Vanderbilt University, Nashville, Tennessee
Dr. Grant W. Liddle, Vanderbilt University, Nashville, Tennessee

1

Public Relations Experience
-

,

None
i

! APPENDIX III
1

.
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Curriculum Vitae - Raymond Franklin Burk, Jr. , M. D.

Honors and Fellowships Received

1967 - Vanderbilt Borden Award in Nutrition -

1968 - Dean's Award for Student Research Presentation

Publications

Burk, R. F. , Jr. , W. N. Pearson, and F. Viteri. Discus sion
of Selenium in Human Nutrition. Symposium: Selenium in 1

Biomedicine, Avi Publishing Company,1967.

|Burk, R. F. , Jr. , W. N. Pear son, R. P. Wood II, and F. Viteri.
Blood Selenium Levels and in vitro Red Blood Cell Uptake of
75Se in Kwashiorkor. Am. J. Clin. Nutr. 20:723-733, 1967.

Burk, R. F. , Jr. , R. Whitney, H. Frank, and W. N. Pearson.
Tissue Selenium Levels During the Development of Dietary
Liver Necrosis in Rats Fed Torula Yeast Diets. J. Nutr.

95:420-428, 1968.
-

Sandstead, H.H., R.F. Burk, Jr., G.H. Booth, Jr. and W.J. Darby.
Current Concepts of Trace Minerals: Clinical Considerations,
Med. Clin. N. Am. 54:1509-1531, 1970.y

I
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INVESTIGATOR'S ISOTOPE EXPERIENCE

The investigator had a formal one-semester course on the use

of radioisotopes in medicine and biology in 1965 at Vanderbilt

University. The course was a graduate course, oriented toward

research and was conducted by the biochemistry department.

Since 1965, the investigator has used Se continuously in

research activity and has administered it to human beint,s as

Indicated in APPENDIX I. Also, he has used ' S similarly.

He holds the M.D. degree, and has practical experience
131 I

with the clinical use of I and Cr, as well as Schilling tests

and various scanning procedures.

While at his present duty station, he has administereds

42
K to human beings to calibrate the whole-body counter in this

division.

.

$

1

,

APPENDIX IV
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USAMRNL - Bloenergetics Division 19 Tebruary 1971

PROTOCOL ~ ADDENDUM

Project: 3A061102B71P Basic Research in Support of
'filitary Medicine

Task: 01 Blochemistry

Work Unit: 061 Mineral Metabolism |
l

ST-6: Selenium Metabolism 4

.EX-3: Selenium in Human Plasma Proteins
.

The hematology service at Fitzsir.ons General Hospital regularly subjects

patients with Hodgkin's Disease to exploratory Japoratomy with splenectomy

and biopsy of the liver and lymph nodes for the purpose of staring.

It has been suggested that these patients would be ideal candidates
,

for Se scanning to determine the extent of their disease inasmuch as scan

findings could be correlated directly with anatomic findings. In addition,

tissues such as liver, spleen and lymph nodes would be available for study

in regard to their content of selenium. Several such patients will be studied,

and they will be included in the total number of ten. Except for the

collection of tissues at operation, the experimental design will be the same

as that described in the body of the protocol dated 11 Jan 71.

ADMINISTRATIVE DETAILS

The Department of Medicine, Titzsimons General Hospital, will provide

administrative and patient care support. Col. Bergin will provide assistance

in patient selection and overall planning. No additional funds will be needed.

'/'
,

RAY OND T. BURK, JR. , M.D.,

CPT, M.C.
Bioenergetics Division.

.

1
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U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY
FITZSIMONS GENERAL HOSPITAL

DENVER, COLORADO 80240

MRNL REGULATION 15 July 1970
NUMBER 40-14

CONTROL AND HANDLING OF RADIOACTIVE MATERIAL

1. Purpose
2. Applicability ,

3. Definitions
4. Responsibilities
5. Procedures

Radioisotope Committee
Hazard Control
Safety Rules

'

Human Studies
Animal Studies
Radioactive Waste
Decontamination of Glassware
Radioactive Spill
Personnel Monitoring

6. Functions of Radioisotope Branch
Procurement, Storage and Administration
Radiation Safety Montoring
Decontamination of Glassware
Waste Disposal
Logs and Records
Other Routine Radioisotope Branch o

Procedures ~'J3
7. References I

i Appendix 1. Floor Plan for Area Monitoring

|

i.

,

'
.

This regulation supersedes USAMRNL Standing Operating Procedure
entitled " Procedures for Use of Radioactive Material" dtd.
1 March 1969.

. .
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MRNL REGULATION 15 July 1970'

NUMBER 40-14 Y

1. Purpose. The purpose of this regulation is to provide
direction and guidance to c11 persons and activities producing,
procuring, receiving, storing, using, disposing or transferring
material that produces ionizing radiation, to insure the safe
handling of radioactive materials within the USAMRNL.

t
2. Applicability.

-

'

i

This regulation is applicabic to all persons assigned
'a. -

to the USAMRNL who utilize isotopes and the facilities of the
Radioisotope Branch in the conduct of research projects,

b. The procedures outlined in this regulation are published
for local use and must not be construed to be dn amendment or
change to any existing federal regulation, Army regulation, or
hospital regulation governing the use of radioactive material.

3. Definitions.

a. Post Radiological Protection Officer.

An individual designated by the Commanding General,
Fitzsimons General Hospital to provide consultation and advice
on the degree of hazards associated with ionizing radiation and '

the effectiveness of measures to control these hazards throughout
the entire post.

b. Radiological Protection Officer - USAMRNL.

An individual appointed by the Commanding Officer, USAMRNL
and having the same functions as the Post RPO as affects the
USAMRNL.

c. Principal User. *

Those responsibic investigators whose qualifications have
been certified by the joint (FGH - USAMRNL) Radioisotope Committee
as veing technically qualified by virtue of education, training
and/or professional experience to conduct research studies using
radioactive isotopes.

4. Responsib111 ties.

The Commanding Officer of the USAMENL is responsiblen.
for ensuring that measures are established to control ionizing
radiation from any source so that the radiation dose to those
individuals under his command will be no greater than the amount
prescribed in AR 40-14.

4
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NUNEER 40-14

b. The joint (FGH - USAMRNL) ' Radioisotope Consmittee has the
responsibility of technical supervision over the handling and use
of radioactivc Isotopes.

The Chief, Supply and Services Branch, USAMRNL is responsibicc.
for the procurement and receipt of radioactive material through
Fitzsimons General Hospital in accordance with HR 40-602. Upon
notification of arrival on post, the material will be picked up and
delivered to the Radioisotope Branch, USAMRNL.

d. The Chief, Radioisotope Branch will direct the storage
and handling of the contents of each shipment of radioactive
material after it has been delivered to hbn or his designated
representative in the Radioisotope Branch and is respcusibic for
the maintenance of the records pertaining thereto. He is responsibic
for the handlinE and disposition of radioisotope contaminated liquid ,

and solid wastes; area monitoring and_ supervision of the decontamination
procedures in all areas under USAMRNL jurisdiction where ' radioactive -
isotopes are used, in accordance with the rcccmmended procedures
specified in Part 20, Titic 10, C.F.R. and applicable Army regulations,

c. Principal users (rcapensibic investigators) of radiation
sources have the following respcasibilities:

(1) Become thoroughly familiar with the contents of
applicabic regulations prior to the use of radiation sources.

(2) Research projects utilizing radioisotopes will be'
covered by protocols approved under existing USAMRNL regulations.
The type, quantity, and method in which they will be used will'

be described. A copy of the approved protocol will be provided
the Radioisotopo Branch.-

>
i-

i (3) Obtain and use radiation sources only as authorized
i by these regulations.
1,

; (4) Take precautionary measures to protect himscif and
; others f rom unwarranted exposure to radiation.
,

(5) Seek advice and assistance from the Radiological
Protection Officer when in doubt concerning the safety of an

j operation.
1

| _ (6) Report to the Radiological Protection Officer of
known or suspected overexposurcs. The overexposed individual,

shall cooperate in any and all attempts to evaluate his radiation
exposure.

L' *

3
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MRNL REGULATION 15 July 1970
t NUMBER 40-14

(7) Supervise and instruct all co-workers in the ;

i proper uses of radiation sources to insure safe working procedures.

(8) Maintain a current inventory within his Division
: of the quantity of radioactive material on hand in fractions of

curies, to be readily available to the Radiological Protection
i

Officer conducting the quarterly physical inventory of radioactive
material.

| 5. Procedures.

a. Radioisotope Committee.
,

(1) The U. S. Army Medical Research and Nutrition )
"

Laboratory operates jointly with Fitzsimons General _ Hospital under )
the same General Atomic Energy Commission License. Use of radio-

; isotopes, within the limitations of the AEC License, is controlled
j- by a joint installation Radioisotope Committee. The persons

making up the Radioisotope Committee and the functions of the
; committee are outlined in AR 40-37 and HR 15-1. The functions

of the Committee are:
,

(a) Review protocols and grant permission for, or
disapproval of, the use of radioactive material.

(b) Certify individual users for each type of 1

procedure with each individual radioisotope and insure that a !

copy of such certification is placed in the appropriate user's
201 file. Maintain current records of the approved users,
documenting the qualifications and limitations of each.-

(c) Prescribe special conditions which may he ;

necessary to include and give advice concerning proposed studies '

where it is needed.

(d) Review records and receive reports from the
Radiological Protection Officer and recommend corrective action
when indicated.

(e) Make recommendations for improvement of present
laboratory facilities and for expansion of the laboratories
in accordance with needs.

(f) Hold meetings at the call of the Chairman and I

report in writing to the Commanding General, FGH, the results of
its deliberation.

'

4
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NUMBER 40-14

b. Razard Control.

(1) Permission for the use of. radioactive materials
; under AEC General License in USAMENL is granted only by the

Radioisotope Committee. This permission may be denied or with-
j drawn from any investigator who, in the opinion of the Radioisotope
.

Committee or on the advice of the Radiological Protection Officer,
d is inadequately trained in the handling and use of radioactive
,

materials, or is guilty of any breach of discipline in the handling
and use of radioactive materials so as to incur real or possible

hazard to himself or others.,

;

I (2) The Chief of the Radioisotope Branch, USAMRNL,
will instruct, direct, and supervise all individuals at USAMRNL'

working with or near radioactive materials in the observance
of radiological safety. Safety of routine operations is the
responsibility of principal investigatcrs.

(3) Each individual working with radioactive material
will be issued a film badge. Before a film badge is issued,'

each indiv1 dual must read both CFR, Title 10, Part 20, and USAMRNL
,

Regulation 40-14, and certify in writing that he had read and*

understands both.

' (4) The safety rules listed hereinaf ter are to be ;

observed, but it is emphasized that mere following of the rules
;

will not climinate all possible hazards associated with the handling!

| of radioactive materials.

i
(5) The protection rules are based upon assumed long- I

L
; term whole-body exposure to ionizing radiation by personnel

,

whose duties involve regular handling of radioactive materials '

i

: or regular use of x-ray equipment. These rules apply to 'all persons
occupationally employed using any source of ionizin8 radiation'

in a controlled area or those incidentally exposed as a result
.,

of such use. A controlled area is one in which the occupational
,

cxposure 'of personnel to radiation or to radioactive material
;

!is under the supervision of a Radiological Protection Officer.-

(This implies that a controlled area is one that requires control
,

of access, occupancy and working condition for radiation protection*

purposes.)

c. Safety Rules.

~

(1) In order to avoid undue exposure to ionizing

,
radiation, unauthorized personnel will not enter the Laboratory

! of the Radioisotope Branch except when accompanied by an authorized
;, person.
,

&

(

5i

. .. _.
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(2) Only persons specifically authorized to do so,

by the Radioisotope Committee will handle any shipment of
radioactive material or any part thereof after it has been .

delivered to the Radioisotope Branch. '

(3) Only persons specifically authorized to do so
by the Radioisotope Committee will dispense or use a dose of .any
radioactive material.

(4) In all rooms where radioactive materials are
being used..the following ' additional regulations are in effect:

,

(a)' No eating or drinking, and no application of
cosmetics.

(b) Smeking is not permitted while active material |

1s being handled. ]
I

(c) Absolutely no mouth pipetting of radioactive j
material under any circumstances. a

(d) Under no circumstances will radioactive waste
be handled or disposed of by the janitorial staff.

(e) Rubber or protective gloves will be worn
at all times when radicactive material is being-handled, except
scaled, or capped containers of radioactive. materials.

(f) All gloves, protective clothing, instruments,
and glassware will be placed in the appropriate receptacle to
await decontamination.

(g) All contaminated glassware, instruments, )|
>

pipettes, and waste incurred in any radioisotope experiment or '

study will be policed and placed in an appropriate receptable
by the persons performing the experiment or study.

(h) At the end of cach work period the hands
will be carefully washed.

(1) Before placing radioactive material in any
container, the container will be c1carly labeled with radioactive
caution tape of ycliew and magenta to shcw.the particular radioactive
material, the concentration in microcuries or mil 11 curies per
unit volume or weight as of some particular date, and the identifying '

initials of the person preparing the material.

6
,
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(j) Work surfaces will be covered with absorbent
paper. The work in hoods will be similarly performed on absorbent
paper. The work bench will be equipped with wiping papers for the
prompt removal of spills. |

|

(k) When using radioactive material, special
equipment suitable for the type and level of activity being used
will be used for each type of operation. This will include handling
tools such as tongs, forceps, trays, and mechanical holders. When
the isotopes concerned are beta umitters,-efficient use can be
made of transparent plastic shicids.

(1) No individual will knowingly expose himself,
or cause others to be unnecessarily exposed.

(m) All laboratory operations involving isotopes
in Group III (below) will be conducted in hoods.

(5) Safe Handling Level For Some Represenentive
Radicisotopes Authnrized For Use in USANENL

GROUP I GROUP II GROUP III
**No special handling **Not dangerous , but **Dangcrous, should be

required in normal unnecessary expcsare handled with utmost
laboratory procedures is to be avoided caution

|
|

Maximum Maximum
Isotope Amount Isotope Amount Isotopo Amount

l98 l98 l98
Au 0.025 mc Au 1.000 mc Au over 1.000 me

82 A82 5.000 mc Br 5.000 meBr82 0.300 mc Br "

Be7 0.005 mc Be7 0.100 me Bc7 " 0.100 me
* C Urca 0.050 mc Cl4Urca 1.000 me Cl4Urca 1.000 mel4 "

* Cl4 All Other 0.025 mc C14 All other 1.000 me Cl4 All otHer 1.000 me
4 "

Ca45 0.005 me Ca45 0.100 mc Ca 5 0.100 mc
Co60 0.025 me Cc60 1.000 me Co60 " 1.000 me
Cr51 0.025 me Cr51 1.000 me CrS1 1.000 mc"

Fe5S 0.005 mc Fe5S 0.100 me Fe5S " 0.100 me
Fe59 0.025 mc Fe59 1.000 me Fe59 " 1.000 me

3 "33 H Water 10.000 meH Water 10.000 mcH Water 0.025 mc*

H Thymidine 0.001 me H Ihymidine ~0.050 me H}IhymidinE 0.050 me3 3*
3 0.100 mcHg}*1othcE3 3H all other 0.100 mcH all other 0.005 me*

Il
"131 1.000 me1131 0.025 me I 1.000 me

22 "22 0.025 mc Na22 1.000 mc Na 1.000 mcNa.

P32 0.025 mc P32 1.000 mc P32 " 1.000 me

(Continued)

.

7
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NUMBER 40-14

i

GROUP I GROUP II GROUP III

3' **No special handling **Not dangerous, but ** Dangerous, should be
required in normal unnecessary exposure handled with utmost i

]j laboratory procedures is to be avoided caution

Maximum Maximum Maximum )
Isotope Amount Isotope Amount Isotope Amount j

35
S35 0.025 me S35 1.000 me S over- 1.000 me

75 "75 0.025 me Se75 1,000 me 3,85 1.000 meSe
Sr85 0.025 me Sr85 1.000 me Sr 1.000 me"

89 "
'

89 1.000 me Sr 1.000 mcSt89 0.025 mc Sr
90 90

Sr90 0.005 me Sr 0.100 mc Sr 0.100 me"

65 "65 65 0.100 mc Zn 0.100 me J0.005 mc Zn2n
!
l

* Group classification dependent upon chemical form.
;

** It must be remembered that these limits are by no means fixed and that
any undue exposure la uddecirabic. Therefere, when workins with
the above radioisotopes, the physical characteristics, half-life, the

! internal and external hazard, and the radiative properties of the radio-

{ active material must be considered. If in doubt, always consult the

: Chief, Radioisetope Branch.
!
l

{ d. Human Studies. )
e 1

In the conduct of research studies involving the use of |'

| radioactive isotopes in humans, the principal investigator is guided
;

;' by applicabic government and military regulations, the currgnt AEC j

license U. S. Army Authorization and advice and counsel of the joint !
Radioisotope Committee. |

!

e. Animal Studies.

Investigators conducting in vitro and/or animal studies !
involvi s3 the use of radioactive isotopes will bc guided by applicable
document s as above and in addition' will provide, in their protocols,
the specific areas in their divisions where isotopes are planned for

'

use or storage, the housing area of animals,and waste disposition
procedures.

4

f. Radioactive Waste.

(1) The Radiological Protection Officer is responsible
,

for the disposal of all radioactive waste within USAMENL. Such disposal'

6

8

__. _ _ . _ __ ._.



- .

.

.

MRNL REGULATION 15 July 1970*

NUdBER 40-14

.will_ be accomplished under all existing regulations listed in Part 20,
Title 10, CFR, NBS Handbooks, and Army Regulations.

(2) Solid radioactive waste will be. segregated into
combustibic and non-combustible. Thir waste includes such items
as carcasses,' fecal material,13tter, scintillation counting vials,
etc. 'It will be placed in a plastic waterproof disposable container
then deposited'in a second container marked with a radiation caution
symbol with the wording, " Danger, Radioactive Material". When full,

the outer container will be labelled as to content, isotope present,
approximate amount of microcuries (millicurics), the date and investi-

Bators name. (The radiation level outside the container should not
exceed 1.0 milliroentgens per hour). These wast.c containers will then
be delivered to the Radioisotope Branch for dispositicn.

(3) Liquid waste including the pooled contents of the
liquid scintillation counting vials will be placed in a plastic bottle
and marked with radiation caution tape, isotope content, approximate
amount of microcurios (millicurics) date of collection and investigators
name. Pooling of vials maybe done in the individual sections; except,
in those cases where the vapors from solutions may contain radioactivity,
the pooling may be performed in the hood of the "high icvel" room in
the Radioisotope Branch. These contaminated liquid waste bottics will
then be delivered to the Radioisotope Branch for disposition.

(4) All clothing that is known or suspected of being
contaminated with isotopes will be placed in a separato plastic container,
appropriately labelled, and delivered to the Radioisotope Branch for
proper disposition.

|

g. Decontcminatien of Glassware.

(1) All glassware which is utilized directly with
radioactive material will be deemed " contaminated". The decontamination,

of such glassware is important not only in the interests of radiation
i safety but also to prevent the unintentional invalidation of subsequent
: experiments.

1 (2) Contaminated glassware will be delivered to the
Radioisotopo Branch for removal of the radioactive contaminant by'

ultrasonic means.
I

h. Radioactive Spill.

'
(1) All radioactive material, when spilled, constitutes

a hazard,.either to personnel or'to equipment. If a spill of radioactive,

material occurs with Group 1 (Sc(5)] isotopes, turn off all fans in2

the immediate' area and notify all other personnel in the contre 11od

Mv
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area. If the spill is. liquid, drop absorbent paper on the spill
and mark off the area with chalk or cord. If the spill is dry,
proceed in the same manner, but convert the dry spill to liquid
by applying wet absorbent esper over the area.

(2) If a spill of radioactive material occurs with Group II
isotopes [Sc (5)],' hazard control .is of first importance. In order

- to accomplish this, the person responsible for the spill will: j

(a) Notify the Radiological Protection Officer or
his designated representative.

(b) Be prepared to evaluate the hazard by knowing
at all times which radioisotopo is heig handled, its chcaical form,
and the approximate amount being used (in mil 11 curies or microcuries).

(c) See that all personnel in the area are notified
and that they leave the immediate area of the spill without delay.

(3) In the event of a spill of radioactive material in
Group III [5c (5)], the procedure listed for Group II above, will !

Jbe carried out, plus the following:

(a) Determine the extent of personal contamination
by inspection and monitoring of the involved personnel.

(b) Remove contaminated clothing.

(c) Rinse the contaminated body parts with water
or the emergency shower if the spill took place in the high level
room of the Radioisotopo Branch, and then wash with soap and water,
collecting the water for proper disposition. Monitoring the
contaminated body part af ter cach washing will-be performcd by
personnel of Radioisotopo Branch.

(4) Decontamination of the area of the spill will be
carried out under the supervision of the Radiological Protection
Officer, but only af ter the personnel contamination problem has
been resolved. As a general rule, the work associated with the
decontamination is performed by the person responsible for the
spill.

(5) If ingestion or inhalation is suspected from a
spill of radioactive material, TB MED 232 will be complied with,
and report to the Chief, Radioisotope Branch for further processing
and reporting of the incident.

.
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1. Personnel Monitoring:

(1) Film badges are provided for persons working with
radioactive material in USAMRNL. These film badges will be worn
during normal working hours and are not to be removed from USAMRNL.

Caro of the film badge will be the responsibility of the individual
user.

(2) Badges will be delivered to Radioisotope Branch
monthly for shipment to the Lexington Signal Depot, Lexington,
Kentucky for processing and reading. The returned values will be
permanontly recorded in Radioisotope Branch files on DD Form 1141
as a duplicate of the original recording which is maintained by
custodian of medical records.

(3) A thorough medical examination will be made of
each individual potentially exposed to si nificant amounts of8
radiation before employment and annually thereaf ter.

(4) Those persons working with millicuric amounts of
Tritium will have urine checks for radioactivity within 15 days
of termination of each experiment.

6. Functions of Rndioisotope Branch

a. Procurement, storage and administration.

(1) All radioactive materials for use in USAMRNL will
be processed by personnel of the Radioisotopo Branch through official
supply chanocls.

(2) The Radiological Protection Officer will direct the

storage and handling of the contents of each shipment of gadioactivo
material af ter it has been delivered to him or his designated re-
presentative in the Radioisotcpe Branch, and is responsible for
the records pertaining thereto.

(3) The storage arca will be neat and segregated by type
emission. Gamma emitting 1setopes will be stored so that the
radiation 1cvel at the ed e of the storage area does not exceed oneE
millircentgen per hour.

(4) The Radiological Protection Of ficer is responsible
for the handling and disposal of all radioisotope contaminated
liquid and solid wastes in or delivered to the Radioisotope Branch
in accordance with the recommended procedures found in Part 20,
Titic 10, CFR, and pertinent Army regulations.

COY
4
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b. Radiation Safety Monitoring.

(1) Area Monitoring:
)

(a) Routine monitoring will be accomplished according
to the following time schedule:

Weekly

(1) Radioisotope Branch (according to diagram
in Appendix 1).

Monthly .

(1) Research Divisions within US Army Medical ,

Research and Nutrition Laboratory (According to diagrams in |
Appendix 1). !

!

(b) Other areas will be monitored when deemed necessary )
by the Radiological Protection Of ficer, i.e. - Pikes Peak Laboratory |
Facility.

.(c) Readings obtained during the surveys will be
recorded and retained as a permanent record.

(d) Routinc monitoring in USAJGOCL (including blowers
on roof above Radioisotopo Branch) will be done, using a portable
PAC 3G gas proportional counter with a beta detection probe andt

i a GM counter. If contamination is detected, the area will be
; immediately decontaminated. If the activity with the GM counter,

exceeds a value of 2.0 millirocatgens per hour, the Radiological j
: Protection Officer will be notified. The area will be marked as 1

! to reading in milliroentgens/ hour and the working time Itmit.
1 4

(e) Swipe tests will be conducted during area monitor-
| ing and when contamination is suspected. The swipes will be counted

in the liquid scintillation counters for quantitative determinations.*

; Any activity above background will be considered a contaminated
area. Readings obtained will be recorded as a permanent record

; and responsibic investigator notified.

(f) Any areas of previously undetected contamination j
'

will be promptly cleaned by those persons responsible for the |
contamination, under the supervision of the Radiological Protection

"

Officer or his designated representative.

.

$
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(2) Personnel Monitoring.

(a) In the event of a spill of radioactive material
in Group III, the procedures outlined in par Sh(3) will be carried
out and in addition, personnel of|the Radioisotope Branch will
perform the following procedures.

(1) Decentaminate the film badge (when necessary)
and forward it by Air Mail Special Delivery to the Lexington Signal
Depot; Liexington, Kentucky, with all data concerning the incident
(i.e... isotope'and its chemical form, amount involved, date, names,

.ctc.).

(2) Carry out routino decentamination of clothing,
work spaces, etc., which were involved.

(3) Notify the Surgeon General, Department of
the Amy, Washington, D. C. , AITN: MEDPS-PO, by telegram, of
possible internal exposure. Ccmplete DA Form 285 (Accident Report).

(4) In the event a potentiall
radioisotope is involved such as H , Ca45, Pc 5,y dangerous3 5 Sr90, y91,
Zr93, Cc144, Pml47, or B1210, immediately notify The Surgeon
General, Department of the Army, Preventive Medicine Division by
telephone of:

(a) Time and date of incident.

(b) Millicurie strength of isotope and
its chemical form.

(c) Name of individual and treatment already
undertaken. Include a statemant
indicating the treatment rendered

(cr that no treatment has been rendered).

(d) Extent of individual contamination as
determined by immediate monitoring.

(Telephone notifications will be confirmed by telegraphic notifications)

(5) A 24 hour urine sample will be collected
under the direction of the Radiological Protection Officer from

_

the person concerned. The collection shall be in a polyethylene
liter bottle which will have a card attached containing the following
data:

(a) Name, grade and SSAN
,

.,

13
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(b) Date of incident

(c) Inclusive dates of collection

,

(d) Isotope and chemical form
i

(6) The 24 hour urine sample will be collected
as follows:

'

'

(a) Wash hands before collecting a
portion of samplo.

:
(b) Void urine at 080Q hrs (or any other

convenient timo) and discard it..

Do not collect it in the bottle.

(c) Collect all urine from that time up
.

to and including the corresponding
hour the following day. ALL URINE i

j MUST BE COLLECTED. LOSS OF A !

; SIGNIFICANI AMOUNI WILL RENDER THE J

SAMPLE USELESS.'

(7) Sampics will be held until further instructions
are received f rom the Surgeon General.

(8) If an overexposure to ionizing radiation
occurs, DD Form 1141 (Report of Exposure to Ionizing Radiation) must
be completed. A brief description of the condition of act which
resulted in the overexposure will be attached to the DD Form 1141.

.

2 c. Decontamination of Glassware.
>

; (a) Upon receipt of contaminated glassware in the |Radioisotopo Branch, it will be placed in the " hot" sink where
it will be rinsed or washed with detergent if necessary then
rinsed and placed in the ultrasonic ' bath.n This includes pipetled'

*

and disassembled syringes although maximum use of disposable,

syringes and needles is suggested. Upon completion of the ultrasonic
cleaning, the glassware may be oven or air dried.

(b) All glasswarc which has been decontaminated will
be monitored by an appropriate detector. Always monitor after

: drying, never wet.
"

(c) All glassware which, upon monitoring, is still
contaminated, will be recycled and will be properly' discarded if
decontamination is not complete af ter the second cleaning cycle.

.

14 .
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d. Waste Disposal.

(1) Liquid wasto disposition

(a) Contaminated liquid waste may be disposed
of in the " hot" sink provided the quantity which, _i_f, diluted byf

the average daily quantity of sewage (sanitary sewage flow per
24 hours is $25,000 gauens) released into the sewer by the licensco,
will not respit in n average concentration in excess of values
specified in Appendix B, Table I, Column 2 of CFR, Title 10,
Part 20; (extracted applicale portion listed below); or

l

(b) Ten times the quantity of such material |
'specified in Appendix C of same; and

(c) The gross quantity of licensed and other
radioactive material relcased into the sewage system by the
licensec does not exceed one curio per year.

_ Listed below is the quantity of any single radioactive isotope
that may be released into the sewer in any one day. Daily
maximums are listed for each isotope. In accordance with the i

Code of Federal Regulations, title 10, part 20. I

Radioactive Material Microcuries i

Bromine-82 100 |
Calcium-45 100
Carbon-14 500
Chremium-51 500
Cabalt-60 10 ;

Gold-198 100 I
Hydrogen-3 2500 |

*Iodine-131 100
Iren-55 500
Iron-59 10 i

Phosphorus-32 100 !
Selenium-75 100
Strontium-85 10
Strontium-89 10
Strontium-90 1 |

Sulfur-35 500 I

Zinc-65 100

(d) Sewage disposal of liquid radioactive isotopes
will be disposed of frco the Radioisotero Section, Radiology
Service, Fitzsimons General Hospital on Tuesdays and Fridays only, I

with all other days reserved for Radioisotope Branch, USAMRNL.
Any deviation from this policy by either section will be cleared
with the other Radioisotope Section before hand.

.
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(e) All liquid radioactive waste disposal through
the sanitary sewer at USAMRNL will be icgged in Liquid Waste
Disposal Log Book and activity listed in microcuries.

(2) Solid waste disposition

(a) Under no circumstances will waste be incinerated.

(b) Solid waste will be segregated into combustible
and non-combustible waste and placed in properly labelled and
lined fifty-five gallon scalabic drums. These drums will comply
with the requirements of the specific trntopes contained therein.
See Code of Fed. Reg., Titic 49, Jan 1969.

,

(c) Drums containing solid perishable waste, i.e.
carcasses, tissues, etc., will be stored in a freezer prior to
shipment.

(d) Instructions for shipping radioactive waste
for proper disposition will be requested from:

Commanding Officer
U. S. Anny Edgewood Arsenal
ATTN: SMUEA-ISD0
Edgewood, Maryland 21010

e. Logs and Records

(1) AEC Form 3 (Notice to Employees - Standards for
Protection Against Radiation) will be posted in a conspicuous
location.

(2) DD Form 1141 in accordance with AR 40-14 are
prepared and maintained by the custodian of medical records,
Fitzsimons General Hospital, duplicate copies for personnel in
USAMRNL are retained in Radioisotope Branch.

(3) USAMRNL Regulation 40-14, the joint AEC license
and U. S. Army authorization will be posted and readily available.

(4) Radioisotope inventory balance will be audited
monthly. (Radioisotope inventory records are kept on Forms DA 8-235
and DA 8-212).

(5) Instrument logs will be maintained indicating
calibratien and maintenance of the portabic survey instruments.

(6) Records of surveys (including swipe tests) will be
kept-

.st :n

.
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(7) Caution signs, labels, and signals will be utilized
according to CFR, Titic 10, Part 20, para. 20.203,,

1

(8) A report covering the period of each calendar ;

quarter is prepared by the Commander of Fitzsimons General Hospital '

in accordance with AR 40-37. This report is dispatched to The Surgeon
General, ATTN: MEDPS-PO, by the fifteenth working day following
the close of the report period and contains the following information
as a minimum:

1

(a) Copy of minutes of each Radioisotope Committee
meeting, including a record of all actions taken by the Committee.

i

(b) Copy of the training and exherience of each
newly approved user of radioisotopes or any chango in qualifications
or certifications of previously approved users (for human use,
AEC Form 313a, page 3).

i

(c) Radioisotope inventory, including data on i
'

quantitics of radioisotcpos procured, used, or disposed of, or
currently in storage.

(d) Information on unsolved probicms, new or
improved developments, or other comments of interest to, or having
a bearing on, support rendered by The Surgeon General.

(e) Notification of all changes in membership of
Radioisotopo Committee.

f. Other Routino Radioisotope Branch Procedures.

(1) Neatness in the laboratery is a prime requisite
for climination of the spread of contamination. The work, area should
be free of equirment and materials not required for the experiment
at hand, and equipment used will be decontaminated and stored in a
controlled location after uso.

(2) At the end of each work period the hands will be
washed and tested for contamination with an instrument of suitable
sensitivity.

(3) The sinks in the laboratory portion of the Radioisotope
Branch will not be used for purposes of performing personal
toilet, except that the non-contaminated sinks may be used for the
purpose of hand washing af ter the removal of protective gloves.

(4) No water for drinking purposes will be obtained
from the laboratory portion of the Radioisotopo Branch.

.

17
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(5) Floors in the Radioisotope Branch will be cicaned
frequently by wet mopping. Brooms and mops will not be transferred
to other areas.

(6) Table tops, equipment, or any surface within the
Radioisotope Branch will be kept clean. Under no circumstances
will there be an accumulation of dust and/or possibic contamination.

(7) Floors will be waxed and buffed on a monthly basis.

(8) Air conditioner filters glove box filters, and
hood filters will be checked quarterly and properly cleaned or
replaced when necessary.

,

(9) Desiccant in the liquid scintillation counter
will be checked weekly and chanced when necessary.

(10) The emergency shower will be checked weekly.

(11) The portable survey meters will be calibrated at
least every six months and after every maintenance procedure or
battery change.

(12) Batteries in the portable survey meters will be
checked monthly, and changed when necessary.

7. Ref erencesa:

. Title 10 Code of Federal Regulations, Part 20

Titic 49 Code of Federal Regulations

AR 40-14, 40-37, 70-25, 385-30, 700-15, 700-52, 711-16, 755-15
TB MED 232

FGH Reg. 15-1, 40-602, 40-604

USAWRNL Reg. 40-3

National Bureau of Standards Handbooks

No. 42 Safe Handling of Radioactive Isotopes

No. 47 Recommendations of the International Commission
on Radiological Protection

No. 48 Control and Removal of Radioactive Contamination
in Laboratories

'
18
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No. 49 Recommendations for Waste Disposal of Fhosphorus-32 ,

and Iodine-131 for Medical Users

No. 51 Radiclogical Monitoring Methods and Instruments |

No. 52 Maximum Permissible Amounts of Radioisotopes :

in the Human Body and Mnvimum Permissible
Concentrations in Air and Water

No. 53 Reconsnendations for the Disposal of Carbon-14
wasces

No. 56 Safe Handling of Cadavers,Contaf.ning :

Radioactive Isotopes |
,

|No. 59 Permissible Dose From External Sources of
Radiation

FOR THE CX)MMANDER:

wh
1 Incl MARVIN G. KIECA
as CPT, MSC

Adjutant

DISTRIBUTION
C

C, Radioisotere Br.
C, Sup & Svc Br.
Each Investigater
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APPEND 1X.I 't

Attached are the floor plans which are within' jurisdiction of'

USAMRNL where Radioisotopes are planned to be used. The below listed.
;. nreas and Divisional responsibilitics follow:
0

g Building 600
,

' Ist floor east - Chemistry Division.
2nd floor east - Chemistry Division -

i 2nd floor west - Physiology Division ' ';f
-

'

Building 601
.

j ist floor east - Surgery (Pathology)
i

lat ficor west - Physiology Division j
2nd floor cast - Pathology Division l

2nd floor west - Microbiology Division
.

W

! Building 602
1

let ficer cast - Bioenergetics Division
|1st floor west Animal Facility (Pathology)

'

2nd floor east - Chmistry Division
2nd floor west - Chemistry Division

Building 603

1st floor east - Radioisotopo Branch.;

,

i Building 619

let floor west - Metabolic Division
2

Pikes Peak L'ab Facility

Entire Laboratory - Division conducting experiment I
J
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: OBJECTIVE
4

The objective of this series of studies is to determine the roles

of selenium and vitamin E in the prevention of nutritional liver disease

and to apply the knowledge gained to the treatment of human liver dis-;

orders. At the present time, it would appear that the best way to

approach the problen of the specific role of selenium is to study its
,

j metabolism. Therefore, this experiment is ained at trying to localize

the scienium in the plasma and to isolate and study selenium compounds

that are found.

JUSTIFICATION

Liver disease, eapecially hepatitis, has been recognized as a
I

major health problem of armies since antiquity. Today, the fl.S. Army

carries out a large amount of clinical recoarch on hepatitis.

Selenium can prevent several nutritional liver disorders in animals !

(2,3), and has been shown to stimulate regeneration of rat liver after

|partial hepatectomy (4) and damage by a virus (S). Basic research !

i
into the metabolism of selenium may lead to advances in the treatment j

i

of hepatitis and nutritional liver disease. |
* EXPERIMENTAL DESIGN

I
A. Subjects. The subjects chosen will have cancer. The reason |

l

for this is twofold. First, it will limit the giving of radioactivity to

healthy persons. Second, it will afford the opportunity for evaluating i

SSe-selenite as a tumor-scanning agent. At least one promising report

of such use has already appeared (6), and more studies are needed.

The scans will be performed by the Fitzsimons General Hospital Radioisotope
J1431-

Service.
,

,

i

2 I

|
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The subjects will be chosen from the patients a*: Titzsimons General

Hospital. No pregnant women will be studied. Thef must have no

liver or intestinal disease, and minimal or no const itutional symptoms.

Serum protein and lipoprotein electrophoresis must be normal.

The subjects will be informed as to the reasons for the study, and

the potential risk. Written consent will be obtained (see Appendix

II -Voluntary consent Statement). Medical care of the subjects will

be provided by their attending physicians who will most likely aid in the

identification of prospective subjects. If a subiect should have no

attending physician, Captain Raymond T. Burk will be responsibic, as -

physician for this research study. There are no plans to adninister other

isotopes as part of this study. At most, ten subjects will be needed.

The complete study of each patient will require three to four weeks

of laboratory work so the entire study should take about a year. If the

results justify study in normal human beings, a suitable protocol will

be prepared. Otherwise, a report on the completed work will be made.

B. Dose of Se03. The following calculations are derived from

the REPORT OF THE ICRP COMMITTEE ON PERMISSIBLE DOSE FOR INTERNAL
|

RADIATION, 1959 (6).
4 -6= q x 3.7 x 10 x 1.6 x 10 x e x 1 rem / radg

100 x m.,

where

R = dose rate in rem /sec
q = activity of radionuclide in uci

3.7 x 10 = dis /see per uci
~

1.6 x 10 ergs /Mev

100 = ergs /g per rad

a = mass of the critical organ in grams
,

e = effective absorbed energy per disintegration of the radionuclidde..

.
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SThe ICRP gives a value for e of 0.2 Mev/ dis for Se in the whole bofy.

The value of n is taken as 7 x 10 to represent whole body distribution.

If we arbitracily set q as 300 uci, then the maxicam dose rate becomes:

R = 300 x 3.7 x 10 x 1.6 x 10" x 0.2 x 1 rem / rad
100 x 7 x 10

~

R = 5.1 x 10 res/see

To obtain the total absorbed dose, the dose rate must be integrated

over time. Dose rate expressed as a function of time is:
. .

~

R (t) = R e
where

A = 0.693/T (T is the effective half-life of the radionuclide - j

10.1 days for Se)
~

1 = 6.86 x,10

The total absorbed dose to time t , is expressed by:y

D=R / e' * dt
.

2
De 5.1 x 10 rem /sec x 8.6 x 10* nec/ day / e dt

-6.86x10 xt~

~

-6.86x10 x t(-6.86x10 dt|D = 4.39 x 10" ren/ day x f
~

*-2-6.86x10

~ '' * **D m 6.40 x 10" e as t +"
1r i o

~1
D = ~-6. 40 x 10 x (-1)

~

D e 6.40 x 10 res

.

.
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This is the total body dose (0.64 rem) absorbed by a 70 kg man from

300 uci of 'Se. Using the same formula, the dose to the liver would be
i

1.85 rem and that to the kidneys would be 1.71 rem. The ICRP allows a ''

total body dose of 5 rem per year to persons exposed to radiation by their

occupations and an organ such as the liver or kidneys would be allowed

15 rem per year (8). No definite dose limit has been set for diagnostic

tests, but it is stated that the limits to those exposed due to their

occupations should be a guide. Adjustments of dose will be made in

accordance with the subject's weight.

C. Methods.- One objective of this study will be to confirm the

unpublished observations of Appendix I. To that end, a subject will

be given an intravenous injection of about 200 uc of sterile and pyrogen-
,

free SeOg and blood samples will be taken at 5 and 30 minutes; and

1, 2, 4, 6, 12, 24, 48 and 72 hours, and anticoagulated with EDTA. Approved
Iprocedures will be used in handling radioactive material. An aliquot !
1

of whole blood will be set aside for counting. Plasma aliquots will

be preserved for gel flitration, electrophoresis, dialysis and lipoprotein

separe. tion by preparative ultracentrifugation (9). Specific activities
]
!*

will be reported as epm /mg of protein as determined by the Lowry method '

(10). Time curves of specific activies of the fractions separated will j
be prepared.

I'ractions identified as having high specific . activity will be subjected
1to other procedures to further increase the activity. Thus, the beta-

lipoprotein fraction in which the Se specific activity is greatest

|

5
,

.
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will be subjected to electrophoresis and gel filtration. Other methods

will be used as they become applicable.

Once the selenium-containing protein has been obtained in as pure

a form as possible, it will be subjected to alkaline dialysis, denatura-

tion, and other processes to determine the nature of the selenium-protein

bond.

ADMINISTRATIVE DETAILS

A. This will be a Bloenergetics Division study with the collaboration

of the Radioisotope Service of ritzsimons General Hospital for tumor-

scanning, and the Radioisotope Division of USAMRNL for sample counting.

B. The project leader will be CPT Raymond F. Burk , Jr. , M.D. , M.C.

C. Costs:

(1)- Personnel:

CPT Burk , 70% of time for 3 months

EM (1),100% of time for 3 months

(2) Equipment..................................$0 <

(3) Supplies..................................$500.00

(4) Selenium-75 (sterile and pyrogen-free) $500.00
.

Total $1000.00

,
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Introduction:
A preliminary report entitled " Simultaneous Incorporation Studies

of Se-1-selenomethionine and S-1-methionine into Human Lipoproteins"

(1) gave the rationale for the belief that selenium plays a special role in
the beta-lipoproteins, perhaps as a carrier for d-alpha-tocopherol. The
study of simultaneous incorporation of Se-1-selenomethionine and of
35S-1-methionine into plasma lipoproteins of one human subject yielded

similar activity curves for Se and S over a 24-hour period in dialyzed
,

plasma, chylomicron plus very low density lipoprotein (VLDL or prebeta--
lipoorotein), beta-lipoprotein, and alpha-licoprotein fractions. This finding
does not support the hypothesis that selenium has a separate role from that'

1

of sulfur in the lipoproteins.

It is well known, however that the metabolic pathways of organic
and inorganic selenium differ and that this is the case, particularly'

j in the immediate period following intravenous administration of selenium.

| Therefore, it was deemed advisable to conduct a similar experiment with

selenite (Se0g) instead of solenonethionine. This is a report of that
experiment.

W Experimental:
The subject studied was a 77-year old white male with a histologic

diagnosis of reticulum cell carcoma involving cervical and retroperitoneal
lymph nodes by x-ray studies. Although the patient weighed only 45 kc,

<

he had not lost weight and had few syrptoms. Lipoprotein electrophoresis,

plasma protein electrophoresis, cholesterol, carotene, vitamin A and
vitamin T determinations were within normal limits. Red cell morphology

was normal, and the hematocrit varied from 35 to 41. The administration
75

of Se0 was performed for diagnostic purposes.
3

After the patient had fasted for 14 hours,190 ue of Se0gwasgiven
intravenously. The patient was allowed to eat ad libitum 4 hours later.
Whole body counting and tumor scan were performed, and urine and feces.

were collected for counting. Results of these studies will be reported on a

separate sheet. Blood samples were taken at 20, 40 and 60 min., and at
2, 4, 6, 12, 24 and 48 hours. The anticoagulant used was EDTA - 2 mg/ml
blood. The plasra was renoved by centrifugation, and the cells were washed

,

twice with 0.15 M HaC1. Unless specifically designated, all dialyses were-
*

1,

.-. -
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for 24 hours against 0.15 M Nacl at 4*C. The adequacy of this dialysts was
5demonstrated by adding 8' 5 * Pl**** ""4 b'*rvi"8 th' *l" ** "P ***

loss of counts with dialysis. VLDL (density < 1.006), beta-lipoprotein
(density < 1.063), and alpha-lipoprotein (density < 1.21) fractions were
isolated from 10 ml plasma samples by modification of the ultracentri-
fugal method of Havel, et al. (2) and then dialyzed. Counting was done in a
Packard Auto Gamma Counter and protein was determined by the method of

Lowry, et al. (30). ,

Results:

Figure 1 demonstrates the Se activity in whole blood and in plasma

and rod cells. Thore to a rapid loss of radioactivity from the blood until
2 hours at which time a second phase of a slower loss of activity becomes
evident. 'Mearly all of the activity is found in the plasna. Indeed, if a

correction for the trapping of placma in the red cell mass is made, all
the counts would appear to be in the plasna. No increane in red cell

activity is seen with time.
Figure 2 conpares the ,acific activity of dialyzed and undialyzed

The loss of counts on dialysis decreases steadily to 12 hours from f
plasma.

, D? 75
which noint on all Se is non-dialyzahle. ,

Pigure 2a shows the specific activitics of plasma protein fractions
separated by paper electrophoresis. The paper strips were cut into
albumin, alpha-1, alpha-2, beta, and gamma pieces and each piece was
counted separately. The protein content of each piece was determined ,

from the densitometric tracing of the strip. Alpha-2-globu11n and beta-

globulin have the hiphest specific activities, and alhumin has the lowest.
The specific activities of the lipoprotein fractions and dialyzed

plasma are seen in figure 3. With the exception of the very early values,
.

the alpha-lipoprotein and dialyzed plasma activities are siellar. The

VLDL specific activity is the hichest for the first 6 hours, but then rapidly
drops below that of the beta-lipoprotein and at 48 hours approximates that
of the dialyzed plasma and alpha-lipoprotein. The beta lipoprotein main-
tains a distinctly higher specific activity than the other lipoproteins after
12 hours. Its specific activity at 48 hours is e times that of the
alpha-lipoprotein.

2
.
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In order to determinine whether the Se was in the lipid or. protein

portion of the lipoproteins, they were extracted 3 tines with ethanol-diothyl
I ether (1:1 v/v). This was done both in samples precipitated and washed

twice with 10% TCA, and in samples which had not been precipitated. The i

two extractions yielded similar results, but the ones precinitated with TCA
j were nore consistent. They'are seen in TABLE 1. No nore than 10t'of

the counts were extracted - in fact the extraction usually did not exceed 5%.
J
" ~

75
|

Thus, these data indicate that the 5e is associated alnost exclusively
,

j- with the protein.

.I
Cummins and 'tartin (4) recently reported that " protein bound"

solenium can be removed by dialysis for several days at pH 12. In order

to deternino whether the Se in this experinent could be released bv

i alkaline dialysis, two dialysis procedures were carried out. Both con-

sisted of 0.15 !! Nacl solutions and to one sufficient !!a0!! was added to

}
rive a pli of 13.1. The pH of the other bath was n.e. Identical aliquots

(0.5 ml) of 20 r.inute and 24 . hour samnles of dialvzed plasra, alpha-

! lipoprotein, beta-lipoprotein, and VLDL were out into each bath

j (500 ml/sanple), and dialyzed 3 dayn at 4 C. The sanples were then recoved
.

i p

, N and counted, and a protein analysis was done so specific activities could
I ' bc calculated. Firure 4 shows the renults. The snac1#ic activities of the
.

.

11ooproteins dialyzed in 0.15 !' "aCl are less than those in figure 3
.

i. Indicating that some counts were lost. This may have been the result of

! denaturation of the protein durinF previous counting at roon tenperature (4).
!!uch more striking, however, is the loss of counts by the sanples dialyzed at
pil 13.1 when compared with those dialvzed at pli C.G. The loss was nore

marked in the 20',sanple in each case. The loss of counts on dialysis at,

l' pil 13.1 was far less in the beta-lipoproteins than in any other sample.
Discussion:

.

T1 cures 1, 2 and 3 all show decreases in specific activity with time.
This is in narked contrast to results obtained with Sc-1-selenomethione

was given (1). In the latter instance, curves of risinc activity to 6 hours
,

j .were obtained suggesting a synthet c process. Inhach and Sternberg (5)i

reported an early decrease of rat plasma activity following injection of.

75"

Se0) and a later slow increase becinninc at about 10 hours and
, ,

{
_ persisting past 48 hourn. No such increase was noted in this experinent.

3
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It is possible that much of the red cell activity seen in Tig 1 is an
artifact caused by red cell uptake of Se05 '"'" trapped plasma during-

saline washing. In' unreported experiments, we have observed a marked in,

Se05 Y "*d **ll' "**had i" **11"*-bvitro uptake of

Fig 3 clearly shows that selenium is preferentially bound to beta-
lipoprotein and VLDL. The rapid turnover of VLDL may be responsible for its
rapidly decreasing activity. No explanation is available as to why its
initial specific activity is greater than that of beta-lipoprotein. The
biologic half-life of both alpha- and beta-lipoprotein has been found to be

S
4 days (6) and their pool sizes are comparable. Thus, if Se0gbinding

were nonspecific, specific activity curves would lie close together. They
lie far apart indicating the specific binding of selenium by the beta-
lipoproteins. Further1nore, as seen in rig 4, the type of binding in the
beta-lipoproteins is probably different because much less selen,1um is lost i

in alkaline dialysis than is lost by the other lipoproteins and dialyzed
plasma under identical canditions. A hypothesis which would fit the
observations is: there are two types of selenium binding -- one not
affected by alkaline dialysis which is found in the beta-lipoproteins, and
another which is disrupted by alkaline dialysis and is found in all

W proteins studied.
Hirooka and Galambos (7) reported higher specific activity in total

i human lipoprotein than in other plasma proteins following injection of
SSe0g but studied only total lipoproteins and not the individual classes.

A further augmentation of specific activity in the lipoproteins was noted.

in a man with cirrhosis and fatty liver. Fig 3 indicates that the increased

) specific activity resides in the beta-lipoproteins of the patient with
cirrhosis and fatty liver could have been due to selective increase in

<

beta-lipoprotein and VLDL, increased avidity of all lipoproteins for
selenium, or selective increase in selenium binding by one class of;

lipoprotein - perhaps beta. It is possible that the patient with cirrhosis
and' fatty liver had reduced selenium stores which might be expected to
cause increased selenium binding.

In these studies, virtually all of the Se is attached to the protein

moiety of the lipoproteins (see TABLE 1). It has long been known that'

,

under certain conditions in the first 30 minutes after intravenous

"

.

p
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Se0g dimethyl selenide is produced in theInjection of Se0 gor
liver and carried dissolved in the blood lipids to the lungs where it

This might spuriously raise the linoprotein specific$ e inis exhaled. Sf

activity but the failure to find appreciable quantitles o
t this

the lipid noiety of the lipoprotein would appear to rule ou

possibility here.
Selenium deficiency was reported to be a causative factor inMore recently, it has

nutritional liver necrosis in rats in 1957 (8). i
been imnjicated in the development of cirrhosis in pigs in conjunct on

The observation recorded
w!th vitamin E and protein deficiencies. i

here that selenium has a special association with the beta-lipoprote ns
(which also carry d-alpha-tocopherol (6)) may perhaps serve as a cluet

in the further investigation of the metabolism of this trace elemen .

Summarv:
The specific activities of various blood proteins have been

Se03,
studied for 48 hours following intravenous injection of

Whole blood, plasma and lipoprotein specific activities(1)

decrease with time. |

Plasma is responsible for nearly all the whole blood activity.4 (?) in plasma until 12 hours after
(3) Dialyzable Se is present

injection. Se in the lipoproteins is " attached" to the
(4) Over 90% of the

protein portion of the molecule.
The specific activities of beta-lipoprotein and VLDL are(5)

much higher than those of alpha lipoprotein and dialyzed plasma.
So in the beta lipoprotein is less susceptible to removal(6) This finding

by alkaline dialysis than that in other proteins studied. i

and the higher soecific activity suggest a different type of selen um
binding in the beta-lipoproteins.

5
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TABLE 1

Percentages of Counts Extractable by Ethanol-Diethy Ether ,

)After TCA Precipitation
|

|
1

|

|

Time Alpha-Lipoprotein Beta-Lipoprotein VLDL |
)
'

20' 9.6 0.9 3.2

40' 7.7 1.7 3.4

60' 3.4 3.5 0.8

2 hr. 2.0 3.5 2.3

4 hr. 8.4 2.9 3.7

6 hr. 7.5 2.0 0

12 hr. 9.6 0 0

N 24 hr. 0 5.3 2.7

48 hr. 2.6 6.0 6,1

.

$
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INSTFf3 MENT MODELS AND SPECIFICATIONS

-VICT0 FEEN-

740 series (cutiepie) up to 10r/hr

740 A
up to 5#/hr

740 B
up to 25r/hr

3h/hr440 up to

up to ir/hr
592 B

EP 271
up to 500r/hr

Thyroc II 489 up to 20"/hr

491
up to /hr (200 mr with

special probe)

666
up to 30,000r/hr(forx-ray

units)

-Nf3 CLEAR-CifICAGO-

1
2650 series /hr

2500 series (cutie pie)
25h

# 2526 up to /hr

# 2520
up to 250r/hr

# 2586-S 2500mr/hr

8 2586-T 250r/hr

2612 up to /hr

nf
'

!
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-PICKER-NUCLEAR-

# 655-001 (cutiepie) up to 2*SP/hr

!600, 655-180 50mr/hr
-181 50mr/hr

2980 up to S*/hr
T

25-2001 (cutiepie) 25,250,2500mr/hr
|

PSM-700?

-BAIRD-AT0fGC-

904-121, 122 up to 1 * /hr

904-700 up to Shr/hr

904-715 500r/hr

1r/hr414 over

1r/hr4-415 over

-Atomic Assoc.- (subsidary of Baird-Atomic)

BA 420 E up to 100mr/hr

lh-420 S .up to /hr

-Texas Nuclear- (subsidary of Nuclear-Chicago)

2500 series (cutie pie)
25h

2588 up to /hr

2511 up to 250r/hr

2514 up to 250r/hr

log-series survey

9101 0 200ar/hr

9103 0.2-2000mr/hr

2-20, W/hr9105

.

,- u



l

CDV

(Victoreen Civil Defense)

700(6B) 0-50mr/hrGM .,

710 o-50r/hrsurveymeters

715(lA) 0-500r/hr l"

720 0-500r/hr
"

717 0-500r/hr (remote)
"

730 0-20r/hrdosimeter

740 0-100r/hr
"

|

742 0-200r/hr
"

720 is also Victoreen #3 |
l
i

715 is also Victoreen #1A

Landers, Frary, & Clark CD V-715 Model 1A 0-Wr/hr

-LUDLUM MSASUREMENTS, INC.-

#
14A up to /hr

14B up to 2r/hr

1

-TRACERLAB-KELEKET-

Model SU-14, SU-14TW 0.25, 2 5, 25mr/hr

SU-1A (cutie pie) 15,150,1500mr/hr

-1B 25-2500mr/hr

SU-lH (cutiepie) up to 1 5r/hr

SU-3D ' Ratemeter & lab monitor 200; 2,000; 20,000 cpm

,

- . . .
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NRD

Model CS 40 (cutiepie)

-AMERICAh NUCLEAR CORP.- ANC-100 XL

must specify range 0-100mr/hr 0-1000mr/hr
(also higher ranges available)

Eberline Model PIC-6A ion chamber up to 1,000r/hr

Model E 120 G GM up to 1r/hr
N

Model E 500 A GM up to /hr

Model E 510 N GM up to 20m/hr

Model E 500 B Ot4 up to 2r/hr

Model E 112 B-1 GM 20mr/hr
i

Model E 112 H GM 2r/hr
|

|
1

-NUCLEAR CORPORATION OF AMERICA-

Nu-Tec pocket monitor RM-100 1mr-100 R

Model No. CS 40A (cutiepie) Smr-50R/hr

Model No. CS-143 GM survey 1mr-1000R/hr

1| Model No. C3-155 GM survey 1mr-lR/hr

I

|
1

*


