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APPLICATION FOR BYPRODUCT MATERIAL LICENSE '+' *- a 2 m 2 '
m Cet 30

:i
IN5f tUCTlot45,-Complete items I through t o if this is en enitial application or on application for rene.at of a license. Informat.on contoined m
previous applacohons fdeti 'w.th the Commission with respect to items 8 through 15 may be encorporated by row. Me provided references are clear and
specdic, Use suppleme- sheets where necessory. Item 16 must I e completed on all applications Moil two copees to: U 5. Atomic Energy Com-

mission, Woshengton, D C s0345, Attention: lootopes Bronch, Division of Materials Licensing Upon opproval of this opplication, the opplicant will

receive on AEC Syprode merial Ucense. An AEC Syproduct Material Ucense is issued in occordonce with the general requirements :ontained m
Title 10, Code of federal Regvlotions, Port 30, and the Licensee is subject to Title 10, Code of Federal Regulations, Port 20

1.(e) NAME AND STRf ff ADDetSS OF APPLICAtti. (inerMson, firm, hospitol Ib) STREET ADDRf 55(IS) Af WHICH SYPRODUCT MATEtlAL WILL DE U5fD (if
,

d#erent from f(of include llP Code )pesoi, e#c. Incfwe le Code )
*f,

51 mDepartment of the Army Same as 1 (a)
Fitzsimons General Hospital and U.S.
Army Medical Research and Nutrition
Laboratory, Denver, Colorado 802h0

2. OtPAlfMENT TO U$t SVPRODUCT MAftRIAL 3 PRivlOUS LICENSE NUMBEA($L (if thes se on epolecohon for renewol of a feconse,
pAeose sadecese and pswe au-ber )

Radioisotope Section Amendment to license No 05-000h6-13e

4. INDIVIDUAL U$f Rj $). (Neme end 0,tle of indeveduof(s) who well use or derectly S. AADIAflON PROTECflON OFFICit. (Nome of person des.pno#ed as redishon pro #ec.

supervese use of 6vproduct moterrel Geve tsonome and esper*ence m etems 8 and 9 ) toon oker d other than mdnenducf user Attach resume of has troeneng and esper,ence

os en items 8 ond 9 )

As specified and approved by the
Radioisotope Committee, Fitzsimons Same as Noe h
General Hospital |

|

,

6 (e) SVPRODUCT MATERIAL. (fle**als (61 CHimlCAL AND/OR PHY51 CAL FOAM AND MAXIMUM NUM8ER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
ond mass number of each.) ICAL 70RM THAT YOU WILL PO55t$$ AT ANY ONE TIME (if sealed source (s), also sfo#e name of monofoca,rer, model number,

..se, ei so,ses and ,,,o.m u. oc,,,,tr p., s ,ce )
Present Level Desired Level

|
A) Strontium 85 i Nitrate & Chloride 1 MC

(#6y of present licence)
~

3 MC
,

*

i

(#6R of present license) Chromic' Chloride
~

hE lSodium Chromate & h MCB) Chromium $1 1

I

,

C) Cs-137 ! Liquid 1m
, _,

|

D) Technetium 99m.
'

Same as in amendment #8
(#6EE of present licens'e) l'

Iodinated Human Serum Albumin 5 MC 5 MC jE) Iodine I-131 4

(#6B of present license)
_

J l

r Descaint rt46ieTon v>siCH svenODuct MiteniAL wilt is useD (if er,, educe .o ,,ol .s ve, hu-en use. s.,p,se n. A (ror. Af C.s i so) .ust 6e co-,iessd |
m I,eu el M,s .te. If 6,,, d-t .o.e,,ol .s ,a ,,,e fa,. ei o s.ow so,ce. mci,de +e -ae o,,d odel 6e, of the s o,ove con,ome, o.,d/o, de..ce .n .h.cl .t,e soume .,u 1

A) BoIe Sc ing as stated in present license
~

e

B) Addition to approved uses as stated in present license Measurement ofe

Gastrointestinal protein loss.'
C) For use as a standard to assay for Mo content of eluate of Mo generator.
D) Addition to approved uses as stated in amendment #8e Cardiac scarys, placenta ;

localization and vascular studies.
'

E) Addition to ' approved uses is stated under 9B of present licensee Intrathecal
injection for diagnosis of cerebrospinal Rhinorrhea, obstructive hydrocephalus
and blocked shunts.
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, lemeasol sh+rts a aecessarr)TR AINING AND EXPERIEl Of EACH INDIVIDUAL NAMED IN ITEM d (Use . ,

8 TYPt Of TRAL;4NG DyRATION Of ON THE JOS ' FORMAL COU*5E .

WHf RE TRAINED TR AINING (C,rcle onwr) (Carcle psej '

See license # 05-000h6-13. r,,oc ,ies and p,oct.ces of ,od..haa
Yes No Y,s .N.

p,osect.on

b. Rodeooctmty measurement stonderdiso.
tion anel mon <torsag techniques and in. Yes No Yes No

servme to

g. Moshematics oad colculohons bos.c to me
Yes No Yes No

see and moosveement of rod.cochvity

4

*
d Siolog. col effects of rodichon -

9. EXP(RIENCf WITH RADIATION ( Actvol use of rod oesotopes or eque elent esp.<eence )

ISOTOPE MAXIMUM AMOUNT WHFRE EXPERIENCt WAS GAINED DhAATION OF EXPtRIENCE TYPE Of USE

r

See license # 05-000h6-13

10. RADIATION D(TECTION INSTRUMENT $. (Use supplementol sheets of necessary )
,

TYPt OF INSTRUMENTS NUM&f R RADIATION $lN$lflYlTY RANGE WINDOW THICKNESS USE5

(Mon,#areng, sv ver.cg, meosvr.ag)(6,clude mo6e nd model numbe, of eash) A V AIL ABLE DETECTED (mr /hr) (eg /cm J e

See license # 05-000h5-13 .
"

,

11. METHOD, FRf OtfdNCY, AND ST ANDARDS USED IN CAU6 RATING INSTRUMENTS U$TED A80VE.

See license'# 05-000h6-13,

12. FILM SADGES, DOSIMETERS, AND 810 ASSAY PROCf DURt5 USED (Fw Aim badges, spec fy mesnad of cohbrohap and processmg, or name of suppl or )

See license # 05-000h6-13

| -

|INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEET 5 IN DUPLICATE
13 FACILITit5 AND EQUIPMENT. Describe lobe. e,y f celihes .ad ,emo'e headisag equipment, stor.ge coneoene,s, shielding, fume hoods, eic. Empi.a.tery sketch

See license # Oj-000h6-13 i
of eaa,sr .s .n.cha < C.,cle .e,; Yes N.

14. RADIATION PROTECTION PROGA AAa. Dese,ibe ne rod.ohon P,o'echea P,og,.m melvd.ag coa',.I moosv,es. If opphcot.on cove,s seeled sov.ces, submit leek i.

iest.og ,.. cede,es .he,e op,hcobie, me ..a..g ..d e.,e. .c. .e p.,s.n se ,e,ee,m ieck .ess, .ad .,,.ag.ments e., pe,ew,=... i hoi d. oho su,ver, se,v. l
,

.c g. m. .ea. ace o.d ,en., oe *. sev,ce i

See lic_ense # 05-000h6-13 |
i$. WASTE DisposAt u . comme,c..i st. d s,.s.i s.,v.c. .e .mpi red, e avy mo of com ,. OM.,.,s., subm.t de.o.ied dese,,, .n .e meMode .6,ch ..n j

be used fa, disposeag of rodieorhve stes .ad ethmetes eI the type end esmount of oCim9y involved.

CERTIFICATE (TMs item must be completeel by applicerit)
'

l6 THE APPLICANT AND ANY OFFICIAL EXECUTING THl$ CIR ' N Bf MALP OF THE APPLICANT NAMED IN ITim 1, CERTIFY THAT THl3 APPUCATION l$

PRfPARED IN CONF 0RMITY WITH TITLE 10 CODE OF F PART 30, AND THAT ALL INFORMATION CONT AINED HERflN, INCLUDING ANY
$UPPLIMENTS ATTACHED HERETO,15 TRQ! AND R KNOWLEDGE AND SCUEF.

, /N Depte of the Army, FUH & US Army Med
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i CAUTION: NEW DRUG-Limited by Federal law to investigational use

|

TECHNETOPE*
Squibb Technetium-99m

1

!STERILE GENERATOR

, , i

- Mo" J
The Technetope (Squibb Technetium 99m) Sterile Gener- - m

ator provides a means of obtaining a sterile, non-pyrogenic - |

supply of Technetium-99m (Tc"=), a versatile scanning _

agent that can be administered intravenously or orally.
Te '=, the short-lived daughter (T% = 6 hours) of Molyb- .{

~

t Tc"=
denum-99 (Mo"; T% = 67 hours), is obtained from the i _

*
generator by periodic clution. The amount (in millicuries)
of Tc"= obtained in the initial clution will depend on the ,

Ioriginal potency of the generator, while the activity ob-
tuined from subsequent elutions will depend on the time

,

interval between elutions (see Graph).
,

Eluting the generator every 24 hours will provide opti-
Time

mal amounts of Tc"=. Most laboratories therefore will
find it convenient to elute the generator each day at a spe- Mo" decay and Tc" growth offer daily elutions

cific time. However, the generator may be cluted when-
ever sufficient amounts of Tc"= have accumulated within

WARNINGthe column. ,

Maintain proper radiation safety precautions at all
times. The glass column containing MoSSneed not be |

DESCRIPTION removed from the lead shield at any time. The radia-
tion field surrounding an unshielded column is quite

The Technetope (Squibb Technetium-99m) Sterile Gen- high. Solutions of TcSSm withdrawn from the generator
erator has been sterilized by autoclaving. The Molyb- should always be adequately shielded. The early elu-
denum-99 used in the generator meets or exceeds the purity tions from the generator are highly radioactive.
requirements of the Atomic Energy Commission with

|respect to allowable levels of Ruthenium-103, Telluri-
I

um-132, and Iodine-131 contamination. At the time of IMPORTANT
initial elution, the alumina concentration is less than 0.5 Since material obtained from the generator may be in-

tended for intravenous administration, aseptic technique
mg. per 10 millicuries of Tc"= activity. The generator must be strictly observed in all handling. The stoppers of I

consists of a specially designed lead shield containing an the eluent bottle and the collecting vial, and both rubber l
alumina-packed glass column which releases Tc"= upon ci sures m the generator column should be swabbed with
hion.The lead shield has two access ports to the rubber a suitable germicide before each entry. All entr es mto the
closures at the top and tmttom of the glass column, allow- generator column must be made with sterile needles. Either

ing aseptic clusion and storage under conditions of constant the eluent provided, or Sodium Chloride injection U.S.P. ;

should be used to elute the generator. Use a fresh dispos- |
shielding. Additional shielding during shipment is provided able syringe, milking tube, breather needle, bottle of eluent, ,

by a removable lead sleeve which surrounds the entire and collecting vial for each eiution; sufficient equipment is I

-

""#* Y' .
provided for this purpose. All equipment used to collect or |

Supplied with the generator are 6 bottles of sterile, non' administer the TcS*m must be sterile. Do not administer
I

pyrogenic eluent, and suitable equipment for eluting. col- material eluted from the generator if there is any evidence
~

lecting, and assaying the Technetium 99m. of foreign matter. .. .

i e ..g
- __ __ ____ _ - __..___ --__-- __
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I DI.. ,CTIONS FOR ELUTING Tc"" ~

|
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1, Set lead-shielded generator on metal stand and remove % "'
lead plugs in top and bottom of generator shield.
Do not remove top of lead shield. Do not take 2. Swab top of collecting vial with germicide, and insert
glass column out of lead shield. breather needle and one end of milking tube.

; Swab rubber closures in generator column with a suit- Insert flanged end of milking tube into rubber closure
! able germicide, using a sterile cotton-tipped appli- in bottom of generator column,
'

cator.
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} 3. Place collecting viat into lead container provided for
|

{ it. Corrugated paper may be used to hold collecting <

vial firmly in place.
; Slide lead sleeve down over generator and into position,
'

on metal stand, so that it shicids milking tube and top
.N of collecting vial.

A %
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4. Swab topof eluent bottle with germicide and withdr |

( 25 cc. of eluent into disposable syringe. I
Inject cluent through rubber closure in top of gen

ator column. Eluted Tc'9= should flow rapidly ir
,

3

collecting vial. j
NOTE: It is not necessary to exert ex-

|
cessive pressure on the syringe while in-

g jecting eluent. If solution does not pass
".;p freely through column on application of' "

{ O moderate pressure, the entire milking
assembly (sterile syringe, eluent, milking

j :: I ai

; -- tube, breather needle, and collecting
,

vial) should be replaced.
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1 A; \ 6. Discard all equipment used to elute the generator.

T For each subsequent elution, use a new bottle of eluent.
-

1

and inject it with a fresh disposable syringe; use aj # --
new milking tube, breather needle, and vial to col-;
lect eluted Tc'%; 5. As soon as elution is completed, remose milking tube

| from bottom of generator and replace top and bot-
tom plugs in generator shield- If the metal stand for the generator is not available, the1

j Remove breather needle and milking tube from col- generator may be clamped to a standard laboratory ring
lecting vial. stand with a sturdy 3-fingered clamp, and eluted as de-i

scribed above. The lead sleeve may be used to shield the
NOTE: A few drops of Tc'Samay remain milking tube by clamping it to the ring stand and sliding

,

j in milking tube: use appropriate radia- it into place before injecting the eluent into the generatori tion safety precautions. column. n 4220
{

' -
_
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COBALTA DECAY FACTORS
-

( DIRECTIONS FOR ASSAYING Tc"* As flVITY To obtain B in the formula at left, multiply the assay value stated on the
Using the Conornetryr* Unit label f the Cobalt-57 Standard by the appropriate factor in the following

and the Squibb Cobalt 57 Standard table:
The Conometry Unit consists of a device which standardnes counting gg g. tor Weeks factor Weeks Factor M eks Factor

geometry when mserted into any standard well counter, and a lead ab- 1 OM N OM 27 R6N 40 Ry
sorber for obtaining a suitable counting rate. The Cobalt 57 Standard pro. 2 0.962 15 0.762 28 0.N)3 41 OA7,

vides an appropriate amount of Cobahous Chloride Co 57 Solution for 3 R945 16 02 29 0.592 42 OM
comparison with an appropriately diluted 0.1 cc. aliquot of Tch. Special 4 (L928 17 0.735 30 0.5M2 43 0.461

bottles for assaying the Tc* are also provided.
1. Place the Conometry Unit in a well-type counter. See photo below. f
2. Place the vial of Co" Standard in the cup of the Conometry Unit and 7 ONO 20 Oh96 33 0.551 46 UA36

M 0.M64 21 0.6M4 34 0.541 47 OA29
de,termme the activity in the ON -0.2 Mev range. Record net counts /
"""#'' 9 0.84M 22 0.672 35 0.532 4M OA21

3. Prepare a Tc* assay sample as follows: 10 0.833 23 0.6N) 36 0.522 49 OAi4

Put 5.0 cc. of tap water in one of the assay bottles. 11 0.M19 24 OM8 37 0.513 50 OA06

\ AAeptically withdraw 0.1 cc. from the vial of TcN cluate and add 12 ONM 25 0.636 38 0.504 51 0399

this to the water in the assay bottle. (The lead collar may be fitted 13 0.790 26 0.625 39 0495 52 0392

i over the top of the collecting bottle for additional shielding during WwithdrawaD.

: Swirl the assay bottle gently to assure uniform mising of the Tc* DIRECTIONS FOR ASSAYING Mo" ACTIVITY
assay sample. 1. Place the collecting vial containing the total Tc* etuate in a %-inch'

/
4. Remove the Co" Standard from the Conometry Unit and replace it lead container and set this on the surface of a well-type scintillation

with the TcN sample. Maintaining constant geometry with the pre- detector or scintillation probe. (The lead container is provided on '

vious count, determine the activity in the 0.04-0.2 Mev range. Record request with the Cesium 137 Standard rnentioned below.)
net counts / minute, 2. Determine the activity in the 0.6- 1.0 Mev range. Record net counts /

$. Calculate Tc* tcivity using the following formula:

Tc* activity (mc/cc.) = A X B X 10 X 0.91
3, [,(,e the vial of Tch from the lead container and replace it with

'

C a Cesium 137 Standard. Determine the activity in the 0.6-1.0 Mev
range, maintaining constant geometry with previous count. Record j

Where: net c unts/ minute. (The Cesium 137 Standard is provided on request i
!

A = net epm of TcN sample in a Technetope collecting vial with a total volume of 25 cc.)
B = activity (in millicuries) of Co" Standard 4. Calculate Mo" activity using the following formula:

Itaken from label and corrected for decay)
C = net epm of Co" Standard Mo" Activity (p:/cc.) = A X B X 4.5

C
10 = dilution f actor for Tc* W here:0.91 = factor for converting Co" activity to A = net epm of Tc* sampleequivalent Tch activity (corrections for B = activity (in microcuries per cc.) of Cs181 Standard

difference in photon yield and attenuation of C = net cpm of CsI" Standard j

Co" and Te* photons steinetaded) 4.5 = factor for converting Caf activity to equivalent Mo" activity
'

NOTE: It is not possible to completely shield out spurious Mo" counts
h

which are due to the presence of large amounts of Tch. Hence. Tc
eluates that are totally free of Mo", when assayed in this manner, will

.

P _ appear to contain approximately 0.1 microcurie of Mo" per millicurie,

of TcN.

Tc"" DECAY FACTORS
sus The activity of Tch at the time of administration can be determined by

multiplying the calculated activity by the appropriate factor in the fol-+

' u-
\ lowing table:

% T
Hours Factor Hours Factor Hours Factory

% 0 944 4% 0.595 8% 0.375

1 0.891 5 0.561 9 0354

1% OMI 5's 0.530 9% 0334

2 0.794 6 0.500 10 0.315

2b 0.749 6% OA72 10 % 0,297

3 0.707 7 0 445 11 0.281

3's 0,667 7% 0.420 11 % 0.265

N 4 0 630 N 0 397 12 0.250o
1 N /

N , d,\ , PHYSICAL PROPERTIES"

' Technetium 99m has a half 4ife of 6 hours. The scintillation spectrum of
m hows a photopeak at 0.14 Mev from its gamma emission; it doesTe s

| not emit a beta particle.
Molybdenum-99 has a halflife of 67 hours. Its two major photopeaks

are at 0.74 Mev and 0.7ti Mev, from two of its numerous gamma emis-'-
sions;in addition, the isotope emits several beta particles.

The half-life of Cobalt 57 is 270 days. The scintillation spectrum ofy.
o N
4 Co" shows essentially only one photopeak at 0.123 Mev from its pim-

n lso emits an X-ray, but has no beta emission.cipalgamma emission.Co a
Conometry Unit in well-type counter
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