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Form AEC-313 UNITED STATES ATOMIC ENERGY COMMISSION
(B-b4) Form opproved

19 CFR 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE Sikget Bogen s, 4022

INSTRUCTIONS — Complete (tams | through 16 f this is an initiol application or an application for renewal of @ license.  Information contoined n

previous applicotions file |« 1h the Commission with respect fo ltems 8 through 15 may be incorporated by reis. .ce provided references are cleor ond
spocific Use suppleme heets where necessary. Item 16 must he completed on all applications Mol two copies te: U.S. Atomic Energy Com-
mission, Washington, D 1545, Atention: Isotopes Branch, Division of Materials Licensing  Upon approval of this application, the cpglicant witl

receive on AEC Byproduc  eriol License.  An AEC Byproduct Material License is issued in accordonce with the general requirements contained n
Title 10, Code of Federal Ragulations, Part 30, and the Licensee i3 subject to Title 10, Code of Federal Regulations, Part 20

| (@ NAME AND STREET ADDRESS OF APPLICANT  (Instisution Firm  hospitel b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL Will BE USED (i
pucsos, oic Include 21P Code | . i diFerent from o tnclude 2P Codw |

L |
Department of the Army L Same as 1 (a)
Fitzsimons General Hospital and U,S,
Army Medical Research and Nutrition
Laboratory, Denver, Colorado 80240

(3 OEPARTMENT 1O USE BYPRODUCT MATERIAL 13 PREVIOUS LICENSE NUMBERIS| (If this s on opplication for renewal of o icense
pleas indicate ond give number |
Radioisotope Section Amendment to license No, 05=-000L6-13

INDIVIDUAL USER(S) (Nome and title of individual(s) who will use or diectly | 3 RADIATION PROTECTION OFFICER  (Name of person designated us radsatan probec
supervise vse of byproduet material  Give twining ond seperience in oms 8 ond 9 tion officer if other thon individual usec  Attach rasume of hu troming and experence
as in ltems 8 and 9 )

-

As specified and approved by the
Radioisotope Committee, Fitzsimons Same as No, L
General Hospital

(5 (o) BYPRODUCT MATERIAL  (Flemenls | (b CHEMICAL AND/ OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/ OR YS. |
and mass number of soch | ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME [If seoled source(s) olso stote name of manufochurer, mode! number
™ ¢ of sources and moximum ochivity per source |
s i Present Level Desired Level
A) Strontium 85 Nitrate & Chloride 1 MC I M
‘| (#6y of present license)
B) Chromium 51 Sodium Chromate & L MC L MC
(#6R of present license) Chromic Chloride
C) Cs=137 Liquid B 1M
D) Technetium 99m Same as in amendment #8
(#6EE of present license)
E) Iodine I-131 lodinated Human Serum Albumin S MC S MC

(#6B of present license)

7 DESCRIBE PUWPOSE FOR WMICH BYPRODUCT MATERIAL Wil BE USED  (If byproduct mutenal s for  human use.  supplement A (Form AEC 3) Ja) must be completed
i ey of this dem 1 byproduct material i in the form of o yeaked wource, include the moke und model number of the storgffe container and/or device in which the source will
be stored and/ o used |

A) Bone Scanning as stated in present license,

B) Addition to approved uses as stated in present license, Measurement of
Gastrointestinal protein loss,

C) For iuse as a standard to assay for Mo content of eluate of Mo generator,

D) Addition to approved uses as stated in amendment #8, Cardiac scans, placenta
localization and vascular studies, '

E) Addition to approved uses as stated under 9B of present license, Intrathecal
injection for diagnosis of cerebrospinal Rhinorrhea, obstructive hydrocephalus
and blocked shunts,
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TRAINING AND EXPERIEI OF EACH INDIVIDUAL NAMED ly__EEM 4 (Use Llemental sheets if necessory)

—— v+— . v . Y UPSESIISE=
L] YV’! OO IIMN!NG DURATION OF O THE JOB FORWMAL COUNSE
WHERE TRAINED TRAINING [Circle onswer Circle onswer) j
bow 4 + : 4 et
e Punciples ond prochices of radietion SGC lic ense # OS-OCD&6-13 Yes No Yo Mo
protechaon
P . - -t - —— -
b Radioochivity measurement standardiza-
tion and monitarnng ltechniques and n Yes No Yes No
rumentsy
i 4 v - . —y
¢ Mathemalics ond colulations bosc to the Yes No Yo No
s and measuwrement of radicactivity r
5 e o l-vem e S + { $ "
Yes No Yes Ne

d Biological eflecty of radiation

9 EXPERIENCE WITH RADIATION  (Actual use of :odmuo'opm or equivolen! experence )

- S

ﬂO'C’! WIMUM AMOUNY‘4 WWN !lP!lDlN(! WAS GMNGD ; DUIAHON OF EXPERIENCE TYPE OF USE

|

! See license # 05-000146-11
| |

10 RADIATION DETECTION INSTRUMENTS  (Use 1upplemenial sheets if necessary |

o —— g — s r S— - ——
TYPE OF INSTRUMENTS T NUMBER [ RADIATION i | SEMSITIVITY RANGE | WINDOW THICKNESS | USE

(Include make ond mode! number of each) | AVAILABLE DETECTED ! (me ‘he) (mg cm | Monitoring, surveying meosuring)
- : - . R —— + - + s . st aficnndll

See license # 05-000Lb=13

A

11 METHOD, FREQUZNCY AND 5TANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

See license # 05=000L6-13

12 P BADGES, DOSIMETERS, AND 81O ASSAY PROCEDURES USED  (For film bodges. specrly method of calibrating ond processmg, or nome of suppher | |
See license # 05~000L6-13
' ~ INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE |
13 FACILITIES AND EQUIPMENT  Describe laboratery facilites and ramote hondlm' wquipmen! ilorage containers shielding fume hoous o hpl.a.'v, shetch
of facility s omached  (Circle answer) Yoo MNo
, See license § 05-00046-13 1 R I e

14 RADIATION PROTECTION PROGRAM ] Dnuobc lM voém-on protechion progrem ncluding control measures I application covers sealed sources, submit lcoh
tsting procedures where applicable. name, Moning, and expetience of peron to perform leok tes's, ond orrungements for perfurming inihol radiohon survey serv

wing mamtencnce and repoir of the source
See license # 05-000L6=1%

rlv;“ W-A5r'! DISPOSAL W o (OWUO' -euc duml eIV 16 mﬂond specity nome of company  Otherwise wbau' detailed description of methods which wil!

be vsed tor dispoing ol rodioactive waites and eshimotes of the iype ond amount of achivity involved E J E QE g Q; I E ] 3

CERTIFICATE (ﬁ!h item must be completed by applicant)

16 THE APPLICANT AND ANY OFFICIAL !x(cunNG THIS CE

T UEPCR——

OMN BE nu OF THE APPLICANT NAMED IN ITEM | © !lmv tnAV ms APPLICATION 1§
w8 g PART 30, AND THAT ALL INFORMATION £ ITAINED HEREIN INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO 15 TRUE AND - . KNOWLEDGE AND BCLIEF

Dept. of the Army, FGH & US Army Med

tAm Edwin L. Overholt, Col., MC
Chairman, Radicisotope Committee

Title of cortitying of 1ial

WARN -180U § C, Secron 1001, Act o‘ Juhe 3 1 Star 749, makes 1 o criminnl offefse to make o willtully folse statement or
repreaser . W any departmen! or agency of the Un: Iy 1 Sny mater within ity weisdichon
o e
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CAUTION: NEW DRUG-Limited by Federal law to investigational use

TECHNETOPE
Squibb Technetium-99m

STERILE GENERATOR

The Technetope (Squibb Technetium-99m) Sterile Gener-
ator provides a means of obtaining a sterile, non-pyrogenic
supply of Technetium-99m (Tc*m), a versatile scanning
agent that can be administered intravenously or orally.
Te®n the short-lived daughter (T == 6 hours) of Molyb-
denum-99 (Mo®; T% == 67 hours), 1s obtained from the
generator by periodic elution. The amount (in millicuries)
of Te™m obtained in the initial elution will depend on the
original potency of the generator. while the activity ob-
tained from subsequent elutions will depend on the time
interval between elutions (see Graph).

Eluting the generator every 24 hours will provide opti-
mal amounts of Te¥ ™. Most laboratories therefore will
find it convenient to elute the generator each day at a spe-
cific time. However, the generator may be eluted when-
ever sufficient amounts of T¢% have accumulated within
the column.

DESCRIPTION

The Technetope (Squibb Technetium-99m) Steriie Gen-
erator has been sterilized by autoclaving. The Molyb-
denum-99 used in the generator meets or exceeds the purity
requirements of the Atomic Energy Commission with
respect to allowable levels of Ruthenium-103, Telluri-
um-132, and lodine-131 contamination. At the time of
initial elution. the alumina concentration is less than 0.5
mg. per 10 millicuries of Te%m activity. The generator
consists of a specially designed lead shield containing an
alumina-packed glass column which releases Tc®™ upon
elution. The lead shield has two access ports to the rubber
closures at the top and bottom of the glass column, allow-
ing aseptic elution and storage under conditions of constant
shieiding. Additional shielding during shipment is provided
by a removable lead sleeve which surrounds the entire
assembly.

Supplied with the generator are b bottles of sterile. non-
pyrogenic eluent, and suitable equipment for eluting. col-
lecting, and assaving the Technetium-99m

>

Activity

Time

Mo decay and Tc"*™ growth after daily elutions

WARNING

Maintain proper radiation safety precautions at all
times. The glass column containing Mo%°need not be
removed from the lead shield at any time. The radia-
tion field surrounding an unshielded column is quite
high. Solutions of Tc#*™ withdrawn from the generator
should always be adequately shielded. The early elu-
tions from the generator are highly radioactive.

IMPORTANT
Since material obtained from the generator may be in-
tended for intravenous administration, aseptic technique
must be strictly observed in all handling. The stoppers of
the eluent bottle and the collecting vial, and both rubber
closures in the generator column should be swabbed with
a suitable germicide before each entry. All entries into the
generator column must be made with sterile needles. Either
the eluent provided, or Sodium Chloride Injection USSP
should be used to elute the generator. Use a fresh dispos-
able syringe, milking tube, breather needle, bottie of eluent,
and collecting vial for each eiution; sufficient equipment is
provided for this purpose. Ali equipment used to collect or
administer the Tc?°™ must be sterile. Do not administer
material eluted from the generator if there is any evidence
of foreign matter. ey
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’ oF
e e



& ™

D!. .CTIONS FOR ELUTING T~

Set lead-shielded generator on metal stand and remove
lead plugs in top and bottom of generator shield
Do not remaove top of lead shield. Do not take
glass column out of lead shield

Swab rubber closures in generator column with a suit

ible germicide, using a sterile cotton-tipped apph

Lo

2. Swab top

breather
Insert flany

in bottom ol gene

3. Place collecting vial into le

tit. Corrugated paper may

vial irmly in place

Siide lead sleeve down over

on metal stand, so that it shields milking

of collecting vial
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4, Swal top of eluent bottle with germicide and withds

ol eluent into disposable syringe
Inject eluent through rubber closure in p of ger
umn. Eluted Te®» should flow rapidly i

collecting vial

NOTE: It is not ne eSSary to exert ex
essive pressure on the svringe while in
jecting eluent. If solution does not Pass
reelv through column on ipplication of
moderate pressure. the entire milking
issembly (sterile svringe. eluent. milkin

tube, breather needle. and collecting

6. Discurd all equipment used 1o elute the generator
Foreach subsequent elution, use a new bottle of eluent
and mject it with a fresh disposable svringe: use
new milking tube, breather needle. and vial to col

lect eluted Te99n

5, AS SOON as ¢ lution IS « k'l‘rl!‘]t‘li'\' remove HH“\JH.' tube

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

generator may be clamped to a standard laboratory riny

smaove Bre o neadle : | b tiibsia .
Remove breather needle and milking tub stand with a sturdy 3-fingered clamp, and eluted as de

lecting vial scribed above. The lead sleeve may bs used to shield the

milking tube by clamping it to the ring stand and sliding
adia itinto place before injecting the eluent into the generator
column

NOTE: A few drops of Tem may remain
in milking tube: use appropriate 1
tion salety precautions

J2-4221
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DIRECTIONS FOR ASSAYING Tc'™ AL(IVITY CORALT-5. DECAY FACTORS
i try ™™ i To obtain B in the formula at left. muluply the assay value stated on the
sing the Conometry nit f
abel : 11-57 Standard by the appropriate factor in the {ollowing
ond the Squibb Cobali-57 Standard i:ttn;vul the Cobalt Stancdard by the appropniate 1a in the following
e
The Conometry Unit consists of a device which standardizes counting Weeks Fasior Weeks Factor Weeks Factor Weeks Facwor
geometry when inserted into any standard well counter, and a lead ab ‘ & 14 | e -, 0614 " (1,486
sorber for obtaining = suitable counting rate. The Cobalt 57 Standard pro | e : b A : P
4 . e ) {1962 l ().762 X (1618 i 04
vides an appropriate amount of Cobaltous ( hlonde Co 57 Solution for . >
. N PN ™ 1 {1945 16 () 74% x () 892 4 () 4649
comparison with an appropriately diluted 0.1 cc aliquot of Tc Special ' ” i 41 0,461
a UK () ¢ ) \ ¥ v1
bottles for assaying the Tc" are also provided 4 , Jl : B ’ : " a4 0,482
L d . 2 } & 0911 - 0. 722 S 0.5 I S
1. Place the (unnmﬁryql nit in & well-type counter. See photo below ¥ pdilr 9 0 709 0.561 45 () 444
3. Place the vial of Co®” Standard in the cup of the Conometry Unit and ) KR() ) (.69 13 0.551 3 043
determine the activity in the 0. 04 —0.2 Mev range. Record net counts & 0. %6 | (). 684 W 0.541 } 0.429
minute 9 () R4X 22 0672 i¢ (.532 8 0421
1. Prepare a Tc™ assay sample as follows 10 0 813 2 0 66 % 0.523 49 0.414
Put 5.0 ce. of tap water in one of the assay bottles 0" 0.519 14 0.64% 17 05113 ) (. 406
Asepticaily withdraw 0.1 ce. from the vial of Tc"= eluate and add 12 0804 0.636 % (0.504 51 0).399
this to the water in the assay bottle. (The lead collar may be hitted 13 0 79%) I 0 625 W () 495 82 (.W2
over the top of the collecting bottle for additional snielding during
withdrawal)
Swirl the assay bottle gently to assure uniform mizing of the Tc¥ DIRECTIONS FOR ASSAYING Mo" ACTIVITY
assay sampie
- | Place the collecting vial containing the total Tc*= eluate in a ' -inch
Rl e A7 § 4 [ ”
:";:“:;;: ?{:fé" "S.(snd:;d """“ the C um)me(.ry Unit ‘"‘1':3:‘“ - lead container and set this on the surface of a well-type scintillation
kdaai mciuiss o4 l“ ple x aintaining ‘}:n\(l'(::‘l k:J":"h;f” W"] R: V":d detector or scintillation probe. (The lead container is provided on
= ::‘;“u“ mfﬂ:{:"'"” B Sofiity in the i i request with the Cesium-137 Standard mentioned below.)
L 3
: T P0en 3. Determine the activity in the 0.6— 1.0 Mev range. Record net counts
5 Caleulate Te¥e 0 tivity using the following formula mingte
x « 10 % 0.9 )
Te¥= activity (me/ce.) AXE X XS i 1 Remove the vial of Te®® from the lead container and replace it with
Y C p
a Cesium-137 Standard. Determine the activity in the 0.6~ 1.0 Mev
Where range, maintaining constant geometry with previous count. Record
. net counts/minute. (The Cesium-137 Standard is provided on request
A == net cpm of Te¥ sample Tech oll isl with | vol P { 28 cc.) 9
B == activity (in millicuries) of Co” Standard in a Teck netope collecting vial with a total volume ol & cc.)
4. Calculate Mo activity using the following formula

(taken from label and corrected for decay)
C == aet cpm of Co®’ Standard Mo A XB X45
" Activity (e/ce.) =
10 == dilution factor for T ¥ . S C
0.91 = factor for converting Co® activity to Where
A = net cpm of Tc¥» sample

equivalent Te¥= aeuwty (corrections for

difference in photon yield and attenuation of B = activity (in microcuries per cc.) of Cs' Standard

Co® and Te% photons are metuded) C = net cpm of Cs'?” Standard

4.5 = factor for converting Cs'*7 activity to equivalent Mo activity
NOTE: It is not possible to completely shield out spurious Mo® counts
which are due to the presence of large amounts of Tc¥m Hence, T¢¥m
eluates that are totally free of Mo®, when assayed in this manner. will
appear to contan approximately 0.1 microcune of Mo* per millicune

of Te¥m
AR Jet'= DECAY FACTORS
[he activity of Te%m at the time of administration can be determined by

multiptving the calculated activity by the appropriate factor in the lol
f |

lowing table

4
Hours Factor Hours Factor Hours Factor
0 944 4 ().59% ~ 0.178
1 () R4 5 () 561 V] (154
1 ().841 S (5% 9 0.334
) ().794 6 (). 500) 10 0318
) ().7449 6 (472 10 0.297
i 0.7 () 445 11 ().251
} () 667 (.420 11 0.265
4 0.63%) X Oow? 12 0.25¢
PHYSICAL PROPERTIES

Technetium-99m has a half-life of 6 hours. The scintillation spectrum of

Te" shows a photopeak at 0.14 Mev from its gamma emission it does

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

are at 0.74 Mev and 0.78 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 of

Cob" shows essentially only one photopeak at 0.123 Mev from its pun

Conometry Unit in well-type counter cipal gamma emission. Co®” also emits an X-ray, but has no beta emission
- y .=
- \ y 4 b
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