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DEPARTMENT OF THE ARMY

FITZSIMONS ARMY MEDICAL CENTER P
DENVER, COLORADO 80240 M

MEDEO-X 15 April 1974

SUBJECT: Application for Amendment, Additional Information, Te-99M
Minitec Generator

Materials Branch

Directorate of Licensing

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

1. Reference is made to your letter dated 26 March 1974 pertaining to
our application dated 12 March 1974, (Fission Mo-99 generator,)

2. The following information is provided as requested.

a. Item 1: Confirmation is hereby given that the provisions contained
in item 1 will be met by the Nuclear Medicine Service of this installation.

b. Ttem 2: The Minitec generator (contained ir ‘ts own shield) will
be stored within an area completely surrounded by 2 inchee of lead. Elution
occurs within the storage area and is accomplished using the manufacturers
instruction, a copy of which is attached. The eluent and collecting vials
are standard viale provided by Squibb with the generator. The collecting
vial is enclosed in ite own vial shield., Standard syringes are used to
transfer eluent from collecting viel to patient, Syringe lead shields
are routinely used. The entire process including injection occurs within
the Nuclear Medicine laboratory.

c. Item 3: Whole body and extremity exposure is reduced by extensive
training in handling generators and the elution process by the Chief,
Nuclear Medicine, the Chief, Technician and the Radiation Protection Officer,
in addition to placing the generator and performing the elution behind a
lead shield, Eluates are handled in either the ghielded collection vial or
in a shield syringe. All personnel are monitored by the U, S, Army Filn
Badge Service wearing either the torso badge, wrist badge or both. Dose
is monitored from time to time using TLD sources to support the film badge
service. Emergency spills and accident instructions are posted throughout
the labcratory. Review instructions in handling decontamination problems
are provided periodically by the Radiation Protection Officer. All accidente
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and spills are reported directly to the RFO and the Assistant RPO who
provide direct support with instrumentation, decontamination equipment,
and labor. A copy of Annex R to the FAMC Health Physics S0P is attached
as inclosure 2. It pertains to Contamination Control and Decontamination

Frocedures.
2 Incl c ES E, WHITE
as LTC, MSC

Radiation Protection Officer
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CAUTION: NEW DRUG—Limited by United States law to i

MINITEC™
Tochnetium 98m

GENERATOR

Minitec (Technetium 99m) Generator provides a means of
obtaiming a sterile, non-pyrogenic supply of Technetium
99m (""Tc).as sodium ("™ T¢) pertechnetate, a versatile
scanming agent that can be administered intravenously or
arally. "™ Tc¢, the short-lived daughter (T% =6 hours) of
Molyhdenum 99 (™Mo, TV =67 hours), is obtained from
the generator by periadic elution. The amount (in millicunes)
of ™™ T¢ obtuined in the initial elution will depend on the
orginal potency of the generator, while the activity obtained
from subsequent elutions will depend on the ime interval be -
tween clutions

Eluting the generator #very 24 hours will provide optimal
amounts of ™™T¢ Most laboratories will therefore find it
convenient o elute the generator each day at a specific ime.
However. the generator may be eluted whenever sufficient
amounts of "™ T¢ have accumulated within the column.

DESCRIPTION
The tission product Molybdenum 99 used in the generator
meets or exceeds the punity requirements of the Atomic
Energy Commission with respect (o allowable levels of con-
taminants The aluminum concentration 1s not more than 10
meg per oo of generator cluate. The eluate meets the
A E C s tor ®Mo contamination, that is, not more than
one micocurie *Mo per millicurie of "™ Tc or five mi-
crocunies per dose of ™™Te administered Each elution from
the gencrator should be assayed before use for ®™"Tc activity
and tor the possible presence of **Mao  Directions for both
assayvs are provided in this monograph. Material containing
more than S microcuries of ™Mo per dose of ™™ T¢ pertechne -
tate exeeeds Atomic Energy Commission limits and should
not be adnnnistered. The generator consists of a specially
designed lead shield contaming un alumina-packed column
which rele.ses ™™ Te upon elution. The lead shield has access
ports at the top of the column, allow g aseptic elution und
storage under conditions of constant shielding

Supplhicd with the generator are vials of sterile, non-
pyrogenic cluent, and suitable equipment tor eluting, collect-
ing and assaying the Technetium 99m

WARNINGS

Due to the high precalibration actisities of technetium
generators, the individual user should make certain that
he tukes proper precautions to insure that he is within his
permitted possession limits (e.g. & 308 mCi generator
calibrated for noon Friday will have an activity of ap-
proximately 845 mCi at 8 \. M. on the preceding Mon-
duy ). In order to evaluate radiation hazards properly in
the event of accidents or spills, it is essential that person-
nel be aware of the sctual quantity of activity involved,
IV M)

Pelr? ¢
ﬂmm

Maintain proper radiation safety precautions at all
times. The column containing ** Mo must not be removed
from the lead shield at any time. The radiation field
surrounding an unshielded column is quite high. Solu-
tions of ™ Tc withdrawn from the generator should al-
ways be adequately shielded. The early elutions from the
generator are highly radivactive.

IMPORTANT

Since material obtained from the generstor may be in-
tended for intravenous administration, aseptic technique
must be strictly observed in all handling. Only the elvent
provided should be used to elute the generator. Do not
administer matecial eluted from the generator if there is
any evidence of foreign matter.

DIRECTIONS FOR ELUTING ®"Tc ‘
Read entire procedure before beginming elution. Carefully
follow each step in the order described.
i Attach stenile Needle Adapter Assembly to the lead
generator shield

(@) Remuve the two port plugs from top of the shield

th) Using a sterile cotton-tipped applicator. swab the
evposed rubber closures inside the port holes with a
suttable germucide

1¢) Position Assembly so that the guide pin on under-
side of Assembly wall align with hole in shield: the
needle ends will then atign with port holes (As
scmbly can only be mounted one way )

() Press Assembly mto port holes so that itois hrmly
seated  The needlos have now pierced the rubber
Closures. Be certam that Assembly s securely at
tached 1o the shield  Once seated  the Assembl
should not be removed

-

2 Attach Sterdde Eluent vial
(ks nto the short compartment o Necdic \apiar

Assembly)

(1) Swab cubber closure of cluent vial with gornng wle

(b1 Remose cap trom the short compartinent an
Assembly and firmly posiion cluent vial on the
noedlos

NOTE: THE ELUENT VIAL MUST BE ATTACHED
TO THE NEEDLE ADAPTER \SSEMBILY BEFORE
ATTACHING THE EVMACUATED ViAL OR THE
VACUUM IN THE EVACUATED V1AL WILL BE
LOST.



3. Attach Sterile Evacuated ¢ silecting Vial:
(Fits into the tall compantment on Needle Adapter
Assembly )

(@) Place collecting vial into the Collecting Vial lead
shicld, cover with the lead neck retainer cover and
firmly secure cover w shield with the plastic lock
ring

{b) Swab rubber vlosure of the lead-shielded collecting
vial with genmicide

(1 Remove cap trom the tall compartment on Assem-
bly and firmly position collecting vial on the needle
This will stant the eluv...... “lution should be com-
plete 3 minutes atier eluent vial has emptied

4. When elution 1s complete, replace collecting vial with
the Minuec Needle Cover vial

(a) Swab rubber closure of needle cover vial with
germicide

(b) Remove lead stelded collecting vial (which now
contains the radioactive eluate) from the needle and
immediately positon needle cover vial on the nee-
dle Push needle cover vial on needle as far as it will
po

(€) For added shielding of eluate, place lead cap over
the lead-shieldeu collecting vial,

5 To mantain steriity of the system, after each milking,
leave the empty Stenle Eluent vial (Step 2) in position
and replace the vollecung vial with the same needle
cover vial (Step 4) until the generator is to be eluted
agdin

The following illustration shows
generator assembled for elutbon.

DIRECTIONS FOk ASSAYING "7 Tc ACTIVITY

The **™Tc¢ activity of the Minitec Generator cluate may be
assaved by the Whole Vial Assay Method Jescribed below
(Note' The Minitec Whole Vial Assay Kitis available upon
request only )

A ""T¢ standard contained in a 5 ¢¢ volume should be
used to establish the ™" T¢ factor A container having the
same geometry as the collecting vial should be used to
contain the 5 cc "™T¢ standard

The Whole Vial Assay method can be performed with any
scintillation detector used in conjunction with a pulse height
analyzer (well-type scintillation spectrometer or an upright
scintillation probe) The Whole Vial Assay components are:
(A) top hd. (B) nng hd, (C) shicld, (D) Cobalt 57 check
source (from 5 o 15 uCi), (E) platform, and (F) lead ab-
sorbers

1. Place the shield (C) on top of the wel! of a scintillation
spectrometer, if the well aperture 1s too large for sup-
port, place the shield in the middle of the platform (E)
and center over the well.

2. Set the discriminator to the 100 Kev to 200 Kev range.
Record the background counting rate.

3. Insert a ™™ T¢ standard® in the shield (C) and cover it
with ring lid (B) and the top hid (A)

4. Count and record the ¥™T¢ standard activity. (NOTE: If
the count rate 15 too high, place lead absorbers (F) into
the shreld (C') until an acceptable count rate 15 obtained.
To prevent errors, the lead absorbers should then be
glued fo the bottom of the shield )

5. Replace the *™™T¢ standard with the ™™ Tc sample, cover
as in step 3, and record the count rate of the "™ T¢
sample. (NOTE: The volume of the standard solution
and the sample solution must be equal and in a container
of the same geometry )

6. Replace the shield (C with the Cobalt 57 check source
(D) and record count 1 ate. [NOTE Once the count rate of
the Cobalt 57 check source has been determined, the
continued use of the *™T¢ standard is unnecessary pro-
vided the count rate of the check source does not vary
more than = 10% from the expected count rate (after
correction for radioactive decay) |

7. For subsequent assays only steps 5 and 6 need be fol-
lowed

8. Calculate the ™™T¢ factor as follows:
activity (mC1) of "™ T¢ standard

®"Te factor =
net count rate (cpm) of ®™T¢ standard

Example
activity of ®™T¢ standard = 10 mCi
count rate as determined in step 4 = 20,000 cpm
»nTc factor = — 0 MC!__g 0005
20,000 cpm

9. The ™™T¢ factor (step ¥) 1s used to determine the *™Tc
activity in 5 ¢c¢ of eluate from the Stenle Generator
provided the count rate of the Cobalt 57 check source 15
within = 10% of the expected count rate. Calculate as
follows

bant S ITTUNRT ST B B feous o ner coune rae opmo of T wample

*A™"Tc sample calibrated by exsting methods, such as the dilution
method, can be used an the inibal standard



.
Efﬂmh' ~
AT factor = 0. (K05
met count rate from unknown sample = 38,000 cpm

TN ey e oA T o (L L

TEST FOR INSTRUMENT LINEARITY

The use of ™™T¢ pencrators has resulted in the assay of
considerably larger Guantities of activity (up to 1 Crof ™™ T¢)
than previously ence atered It would appear worthwhile,
theretore, 1o check e wcuracy of the assay methods for
these larger quantities o+ vty This s especially impor-
want since most anstrument we cabibrated with standards
contaiming approximately 10, Ci of ™™ Te¢ while the initial
eluates contam up 1o 900 mCyof *™T¢ 1tis not unlikely that
spectrometers used 1n the whole vial assay procedure are not
hinear up to the count rates beiny encountered in initial
iwsays. and that dose calibrators standardized on the lower
scule are not accurate on the higher scales

To check the assay procedures where yield problems are
encountered with the high activity generators, the following
s recommended:

I Assay the entire ™™ T ¢ eluate on the first duy of generator
use by the procedure normally used Record assay in
millicuties/co

ro

Withdraw | ¢ of the eluate and transfer to an empty
collecting vial. Add 4 co ot waier and mix thoroughly.

Vo Assay the collecting vial contaning the eluate-water
solution Record assay . vorrected tor decay, in total
milhicunes present in the vial

4 1 the calibration of (he assay procedure is linear for the
higher activities, the values obtained in Steps | and 3
should be identical 1t the instrument is losing counts al
the higher activities, the value obtained in Step 3 will be
higher than that obtained i Step |

For example

(@) The assay value i Step | s 660 mCi in S cc.,
therefore, the eluate contuns 132 mCilee

by The assay value in Step 3 iy 169 mCi,

() Assuming that the 169 mC't value 1s correct, since
the instrument wis cahibrated in this range of activ-
iy, the assay would be off (on the low side) by
approximately 22% Calculated as follows:

4 error = IEE’,‘!S[Q"Q;:SMrVed activity 100
True activity

It an crror of greater than S% i observed in conducting the
above assay check, it will be nevessary in routing assays o
cuither wssay an aliquot of the eluate that can be accurately
measured., or CONsStruct o curve to corredt for counting losses
at higher counting rates Such a curve van be constructed by
axsaving various ahiquots ot @ high activity milking—e g 1.
Do A and S o —and ploting the activity assayed versus
the true activity (calculated for assay of | ce. ahquot).

DIRECTIONS FOR
ASSAYING Mo ACTIVITY

A Whole Vial Assay Method
I Determunation of the Mo tactor

Use the Whaole Vial Assay components previously de-

scribed and set the discrimmator to the 0 6 Mev 10 1.0
Mev range Calculate the ™Mo factor by dividing the
activity tnpCoy of the Cesium 137 Standard by the net
count rate (gross cpm mnus background cpm) of the
Cesium 137 Standard and multuplying by a tactor of 4.5
to convert 'Oy aotvity 1o equivalent Mo activity
(NOTE . The Cestum 137 Standard s piovided on re-
quest in a collecting vial with a total volume of § e If
the Squibb Standard v not used. be certain that the
substitte 'Oy standard 15 used 1n @ container having the
same geometry as the collecting vial )

Calculate as follows,

"Mo fac - Cestuin 137 activity (total gCi) = 4.5
O tactor = - el count te

of Cesyum 137 Standaid (cpm)

NOTE: The **Mo tactor remains the same for each assay
il the instrument calibration is not aitered. if there 15 a
change \n calibration, a new factor must be determined.

2. For cach assav:

a.  Place the lead shicld on top of the well of a scinul-
laton spectrometer. 1f the well aperture s too
large for support, place the shield in the middle of
the Whole Vial Assay platform and center over the
well

b Set the discriminator (o the 0.6 Mev to | 0 Mev
range. Record the hackground activity (cpm),

¢ Insert the vial contwning the *™T¢ sample into the
lead shield and cover with the nng and top hids.

d  Record the net count rate (cpm) of the "™ T¢ sample
(gross ¢pm minus background ¢pm)

e Calculate the ""Mo activity as follows:

MO RNV M e e 1y et Lo e cpm o of S 1L sample

Exumple
net count rate of *™™T¢ sample
(as determined in step 2 d) I 700 ¢pm
Mo factor = (.003 uCvecpm
Mo activity = 0.003 xCicpm x 1700 cpm

=5 1 uC
f. Calculate the concentration of ™Mo per milhcurnie
of ™™T¢ sample by dividing the **Mo activity (from
step 2 €) by the towal ™™T¢ activity
Lxample
Mo activity (n aC S |10 1 uCi Molybdenum 99
W Te activits (i mCno 81 per mCi Technetium 99m

B.  Alternat: Methnd

1 Place the coliecting vial contaming the total ™™ Tc eluate
in & Yainch lead container and set this on the surface of a
well-type santillation detector or scmntillation probe
(The lead contuiner 1 providea on request with the
Cesium 137 Standurd mentioned below |

2 Deternine the activity in the U 6 | O Mev range. Re
cord net counts/minue
JA 281
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3. Remowve the vial of *™T¢ from the '~ ad container and
replace it with a Cesium 137 Stardard. Determune the
activity in the 0. 6§ 0 Mev rauge. maimaming con-
stant geometry with previoas count Record net
counts/minute. (The Cesium 137 Standard 15 provided
on request in a collecting vial wiih atotal volume of 5 cc
If the Squibb Standard 1s not used, be certain that the
substitute ''Cy standard 15 used 1n a container having the
same geometry as the collecting vial )

4 Calculate ™Mo activity using the following formula:

"Mo Activity (uCilec )= ..A._"_%fié_-

Where:

A =net cpm of *™Tc¢ sample

B =activity (in microcunes per cc.) of "¥'Cs Standard

€ =pet cpm of '"'Cy Standard

4.5 =factor tor converting 'Y'Cs activity to equivalent
"Mo activity

¥"Tc DECAY FACTORS
The activity of ™™ T¢ can be calculated by using the appro-
priate factor in the table below.
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It the known rudioatin ity of the ™™ cluate sample tested iy
P 072 mCroand the oime clapsed atier the activity was
deiermined Y hours and 1S mimutes the activity of the
sample i calculated as tollows

7Y mCry o« bty a6 mC

COBALT 57 DECAY FACTORS

To determine the activity of “Co tor the caleulation of " Ty
activity, multiply the assay value stated on the label of
the Cobalt 57 Standard by the approptiate factor it
tollowing table

Weski | Factor | Weens | Factor "‘“L faclor | Wewks | Factor
| U 980 14 07 27 Y i 40 () 4Xb
2 0962 15 0762 2% | nend 41 g4
3 0 945 1o 0 74K L) RN 42 1) 6y
“ 0928 1?7 0718 W 0 8x2 41 b
b 0911 1% 0723 3 0571 a4 (1 482
6 0 895 L] 0 Nw 32 U 56l 45 U dad
7 0 880 20 0 6% 1 (.551 a6 0 436
L 0 86 21 0 6%4 M 0 541 47 (1429
9 O 848 2 0672 3s 0§32 4% 0421
10 0K33 23 0 6ed) 16 .522 4y V44
M 0Kl 24 () 64K 17 NETR] SO 0 406
12 0 R4 28 0636 kL () S04 51 09
13 0 790 26 0628 39 0495 | 22 J 0192

PHYSICAL PROPERTIES

Technetium 99m has a half-hie of 6 hours. The scintillation
spectrum of "™ T¢ shows a photopeak at 0 14 Moy from its
gamima emission; 1t does not emii a beta particle

Molybdenum 99 has a half-lite of 67 hours, Its two niaor
photopeaks are at 0. 74 Mev and 0.78 Mev. from two of s
numerous gamma ennssions, in addition, the sotope emits
several beta particles.

The half-life of Cobalt 57 15 270 days. The scintillation
specirum of *’Co shows essentially only one photopeak at
0 123 Mev from its principal gamma emission “Co also
emits an X-ray, but hus no beta emixsion

E. R Squibb & Sons, Inc.
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