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,
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The generator is used as a source of Tc-99m pertechnetate for subsequent use in a
,

!
number of standard diagnostic proceduresauthorized under the licensee

Nuc] ear'Ihe generator will be used in accordance with manufactares instractions.
.

Medicine Personnel will be instructed in the health and cafety precautions involved ''
|in its use by the Chief of Nuclear Medicine and the Radiation Protection Officer. |
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See the attached manufacturer's instruction summary cheet. ;
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CAUTION: NEW DRUG-Limited by United States law to investigational use

MMTEC -

Toskastium89m'

GENERATOR-

Minitec (Technetium 99m) Generator provides a means of Maintain proper radiation safety precautions at all
obtrining a ste, rile, non pyrogenic supply of Technetium times. The column containing"Mo must,not be removed
99m ("*Tc).as sodium ("*Tc) penechnerate, a versatile from the lead shield at an) time. The radiation field
scinning agent that can be udministered intravenously or surrounding an unshielded column is quite high. Solu-
orally. "*Tc. the short lived daughter (T%=6 hours) of tions of "aTc withdrawn from the generator should al-
Molybdenum 99 ("Mo T%=67 hours) is obtained from ways be adequately shielded. The early clutions from the
the generator by periodic clution. The amount (in millir.: ries) generator are highly radioactive,
of ""'Tc obtained in the initial clution will depend on the
originil potency of the generator, while the activity obtained IMPORTANT
from subsequent clutions will depend on the time interval be* Since material obtained from the generator may be in-
tween clutmns. tended for intrasenous administration, aseptic technique>

Eluting the generator every 24 hours will provide optimal must be strictly obsersed in all handling. Only the eluent
amounts of ""Te. Most laboratories will therefore find it presided should be used to elute the generator. Do not

; convenient to elute the generator each day at a specific time. administer material eluted from the generator if there is
However. the generator may be cluted whenever sufficient any evidence of foreign matter,
amounts of "*Tc have accumulated within the column

DESCRIPTION t,lRECTIONS FOR ELUTING ""Tc
The fiwion product Molybdenum 99 used in the generator Read entire procedure before beginning elution. Carefully
meets or exceeds the punty requirements of the Atomic follow each tep m the order described.
Energy Commission with respect to allowable levels of con- 1. Attach rente Needle Adapter Assembly to the lead
taminants. The aluminum concentratmn is not more than 10 generator shield:
mcg per cc. of generator cluate. The cluate meets the
A.E.C. limits for "Mo contammation. that is not more than

iai Remuse the two port plugs from top of the shield.

| one microcurie "Mo per millicurie of "*Tc or fise mi. thi thmg a sterile cotton. tipped applicator, suab the
crocuries per dose of "*Te administened. Each clution from emned runber closures inside the port holes with a
the generator should be awayed before use for "*Tc activity suitable germicide
and for the ponible presence of "Mo. Directions for both ten Poution Assembly so that the guide pin on under-
unap are provided in this monograph. Material containinS ude of Awembis w di ahpn with hole in shield; the
more than 5 microcuries of""Mo perdose of"*Tc pertechne* needle ends wili then ahyn with port holes. t As-
tute eseced Atomic Energy Commiwion limits and should sembh can only be mounted one way.)
not be administered. The generator consists of a specially @ Prew Assembly into port holes so that it is htmly

. deugned lead shield containing an alumina. packed column ,g .lhe needles hac now pierced the rubber
which releases ""Tc upon elusion. The lead shield has access closuies Be certmn that Awembl3 is securely at-
rorts tt the top of the column, allowing aseptic clution and tached to the shield Once seated. the Awembly
storage under conditions of constant shielding. should not be remosed.

Supphed with the generator are viels of sterile, non.
py rogenic eluent. and suitable equipment tor eluting. collect. 2. Attach Stenle Eluent ual:
ing. .md awaying the Technetium 99m. iFits mto the short compartment on Needl, klarter

Awembly i'

WARNINGS isei losure of eluent u.d uiih permude.
Due 12 the high precalibration actisities of technetium

, generators. the individual user should make certain that the Remme cap f rom the short sompartment on
he takes proper precautions toinsure that he is within his ^"#*hl) ""d fi'*IF P""'i"" ''"'* ""I""'h#I

"C#dI#'permitted possession limits (e.g. a 300 mci generator
,

; c librcled for noon Friday will hase an activity of ap. NOTE: THE ELL'ENT VITL Mt ST HE A FTACHED
proximately 845 mci at !! A.M. on the preceding Mon. TO THE NEEDI.E ADAPTER ASSEMHl.V BEFORE
day J. In order to esaluate radiation hazards properly in ATTACHING THE EVACUATED VIti OR THE /

the event of accidents or spills. It is ewential that person. VACUUM IN THE EVACOATED VI Al M II.L BE
l| . g *.net he aware of the actual quantity of activity involved. LOST. 3

*>im ai
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3. Attach Sterile Evacuated collecting Vial: DIRECTIONS FOR ASSAYING "*Tc ACTIVITY

(Fits mto the tall compartment on Needle Adapter The ""Tc activity of the Minitec Generator cluate may be
assayed by the Whole Vial Assay Method described below.Assembly)
(Note:The Minitec Whole Vial Assay Kit is available upon

(a) Place collecimg ual mio the Collecting Vial lead '*9
shield; cover with the lead neck retainer cover and A c s ndard contained in a 5 cc. volume should be
firmly secure mver to shield with the plastic lock used to establish the "'*Te factor. A container having the
""I' same ggometry as the collecting vial should be used to

(b) Swab rubber closure of the lead. shielded collecting contain the 5 cc. "*Tc standard.
vial with genmcide The Whole Vial Assay method can be performed with any

scintillation detector used in conjunction with a pulse height
(c) Remove cap f rom the tail compartment on Assem.

analyzer (well. type scintillation spectrometer or an uprightbly and firmly position collecting vial on the needic.
This will start the clution. Elution should be com.

scintillation probe). The whol:: Vial Assay components are:

plete 3 minutes after cluent vial has emptied. (A) top lid, (B) ring lid, (C) shield, (D) Cobalt 57 check
source (from 5 to 15 pCi), (E) platform, and (F) lead ab-

4. When elution is complete, replace collecting vial with sorbers.
the Minitec Needle Cover via). 1. Place the shield (C) on top or the well of a scintillation
(a) Swab rubber closure of needle cover vial with spectrometer; if the well aperture is too large for sup-

germicide. Pmt, place the shield in the middle of the platform (E)
(b) Remove leadshielded collecting vial (which now an center ver tM wel

contains the radioactive cluate) from the needle and 2. Set the discriminator to the 100 Kev to 200 Kev range,
immediately position needle cover vial on the nee. Record the background counting rate.
die. Push needle cover vial on needle as far as it will

3. Insert a ""Tc standard' in the shield (C) and cover it
Fa with ring lid (B) and the top lid (A). r

(c) For added shielding of cluate, place lead cap over 4. Count and record the ""Tc standard activity. (NOTE: Ifthe lead shicideo collecting vial.
the count rate is too high, place lead absorbers (F) into

5. To maintain sterility of the system, after each milking, the shield (C) until an seceptable count rate is obtained.
leave the empty Stente Eluent vial (Step 2)in position To prevent errors, the lead absorbers should thea be
and replace the collecting vial with the same needle
cover vial (Step 4) until the generator is to be cluted

glued to the bottom of the shield.)
5. Replace the ""Tc standard with the ""Tc sample, cover

again as in step 3, and record the count rate of the ***Tc
The following illustration shows sample. (NOTE: The volume of the standard solution
generator assembled for elution, 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 |

gg (D) and record count rate, [ NOTE: Once the count rate of

4}l
the Cobalt 57 check source has been determined, the

'
,,",,, continued use of the ""Tc standard is unnecessary pro- i

h*
|_ y=, vided the count rate of the check source does not vary

q more than 110% from the expected count rate (after
correction for radioactive decay).]

{ 7. For subsequent assays only steps 5 and 6 need be fol. (, """
** I . _ . . ,

lowed.
,

8. Calculate the ""Tc factor as follows:" " " " ' "%''m
activity (mci) of ""Tc standard

\ *Tc fmor -
.

- -

net count rate (cpm) of "*Tc standard
-

Example:
activity of "*Tc standard = 10 mci
count rate as determined in step 4 = 20,000 cpm

10 mO = 0.0005
"*Tc factor = 20,000 cpm

9. The ""Tc factor (step 8) is used to determine the ""Tc
activity in 5 cc. of cluate from the Sterile Generator

f provided the count rate of the Cobalt 57 check source is,,

* * *
within 10% of the expected count rate. Calculate as

[ follows: f
a-rc sca.y tears a 3.m e.ri. . wu rm wp >.t M ,e

-

*A"""Tc sample cahbrated by entsung methods. such as the dilunon ,

'

L J
method, can be used as the miual standard.

- _ _ _ _ - _ - - - - - . _ _ _ _ _ _ _ . _ - - - - _ _ ,.
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Ex mple: DIRECTIONS FOR
ASSAYING "Mo ACTIVITY"*Tc factor = 0.0005

net count rate from unknown sample - 38,000 cpm A, Whole Vial Assay Method
- i. . nm e . , , , w . . , ,, ,ou,

l. Determination ot the "Mo factor.
Use the Whole Vial Assay components previously de-

TEST FOR INSTRUMENT LINEARITY scribed and set the discriminator to the 0.6 Mev to 1.0
The use of "*Tc Fenerators has resulted in the assay of Mev range. Calculate the "Mo factor by dividing the
considerably larger quantities of activity (up to 1 Ci of"*Tc) actbity (inpCi) of the Cesium 137 Standard by the net
than previously encountered. It would appear worthwhile, count rate (gross epm minus background cpm) of the
therefore, to check the accuracy of the assay methods for Cesium'l37 Standard and multiplying by a factor of 4.5
these larger quantitics of activity. This is especially impor- to conven "'Cs activity to equivalent "Mo activity,
tant since most instruments are calibrated with standards (NOTE: The Cesium 137 Standard is p.ovided on re-
containing approximately 10 mci of "Tc while the initial quest in a collecting vial with a total volume of 5 cc. If
cluates contain up to 900 mci of "*Tc. h is not unlikely that the Squibb Standard is not used, be certain that the
spectrometers used in the whole vial assay procedure are not substitute "'C3 standard is used in a container having the
linear up to 'the count rates being encountered in initial same geometry as the collecting vial.)
assays, and that dose calibrators standardized on the lower

Calculate as follows:scale are not accurate on the higher scales.
To check the assay procedures where yield problems are

Cesium 137 activity (total gCi) x 4.5

encountered with the high actisity generators, the following net coum rate _"Mo factor =
of Cesium 137 Standard (cpm)is recommended;

1. Assay the entire "Tc cluste on the first day of generator NOTE: The "Mo factor remains the same for each assay

use by the procedure normally used. Record assay in if the instrument calibration is not altered; if there is a
change in calibration, a new factor must be determined.millicuries /cc.

2. Withdraw I cc. of the cluate and transfer to an empty 2. For each auay:
collecting vial. Add 4 cc. of w ater and mix thoroughly. Place the lead shield on top of the well of a scintil-a.

lation spectrometer; if the well aperture is too
3 Assay the collectmg vial sontaining the cluate-water large for support, place the shield in the middle ofsolution. Record assay. corrected for decay, in total the Whole Vial Assay platform and center over the

millieuries present m the ual. well. |
i

4. If the calibration of the assay procedure is linear for the b. Set the discriminator to the 0.6 Mev to 1.0 Mev
- higher activities, the values ontamed in Steps I and 3 range. Record the background activity (cpm).

Insert the vial containing the "*Tc sample into the |should be identical. It the instrument is losing counts at c.
the higher activities, the value obtained in Step 3 will be lead shield and cover with the ring and top lids. |

'

higher than that obtamed m Step l. d Record the nei count rate tepm)of the "Tc sampic
(gross epm minus background epm). ,

e. Calculate the "Mo activity as follows: |Nr emph
% 'm e= ~' m o m- wr"^ *** {(a) The assay value in Step i n 660 mci in 5 cc.,

therefore, the cluate contains 132 mci /ce. Emmple:
(b) The assay value in Step 3 is 169 mci. net count rate of "Te sampic
(c) Assuming that the 169 mci value is correct, since (as determined in step 2 d) = 1700 cpm

the instrument was calibrated in this range of activ- "Mo factor = 0.003 pCi/ cpm

ity, the assay would be off (on the low side) by "Mo activity = 0.003 pCi/ cpm x 1700 cpm
approximately 229. Calculated as follows: =5.1 pCi

.

f. Calculate the concentration of "Mo per milhcune '

, True activity-Observed activity x 1009
True activity of"Tc sample by dividing the "Mo activity (from

step 2 e) by the total "*Tc activity.

I69-|32 , g f umple:.

169 "Mo actnity tm pCo 5.10.1 pCi Molybdenum 99
=Tc activity tm mCo"TI"per mci Technetium 99m

= 22%

***
li m error of reater than 59 is observed in conducting theF 1. Place the collecting vial contaming the total"*Tc cluate
above assay check, it will be necessary m routine assays to

m a Winch lead contamer and set this on the surf ace of a
either assay an aliquot of the cluate that can be accurately well type semtillanon detector or scintillation probe.
mesured, or construct a curve to torrect for counting losses (The lead container is provideo on request with the '

ct higher counting rates. Such a curve can he constructed by Ces um 137 Standard mentioned below I /
enaying various aliquots of a high activity milking-c.g. l.
2. 3. 4, and 5 cc.-and plottmg the activity assayed versus 2. Determine the activity in the 0.6-1.0 Mev range. Re-

the true activity (calculated fo. away of I cc. aliquot). cord net counts / minute. 7 ,. ,
.,e Q J3-281

f
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3. Remove the vial of ""Tc from the lead container and COBALT 57 DECAY FACTORS
replace it with a Cesium 137 Stad.ru. Determine the To determine the activity of"Co for the calculation of ""Tc

activity in the 0.6-1.0 Mev range, maintaining con- activity, multiply the assay value stated on the label of'

stint geometry with previous count. Record net the Cobalt 57 Standard by the appropriate factor in the
counts / minute. (The Cesium 137 Standard is provided following table:
on request in a collecting vial with a total volume of 5 cc.

w ,=w n as raw wu fxw swu rww IIf the Squibb Standard is not used, be certain that the
substitute '"Cs standant is used in a container having the ' ,,g, g g g,7, p g, ,g om :

Isame geometry as the collecting vial.) 2 0.%2 15 o762 28 o603 41 0.477

4. Calculate "Mo activity using the following formula: 3 0.945 lo o748 29 0.592 42 0.469

A x B x 4.5 4 0 928 17 0.735 30 0.582 43 0.461

"Mo Activity (pCi/ce.)= 5 0.911 is o722 31 0.571 44 0.452
C

6 0.s95 19 0709 32 0.561 45 0.444

7 0.880 20 a696 33 a551 46 a436
Where:

a as64 21 a6u 34 a541 47 a429
A = net cpm of ""Tc sample 9 o 06 35 a2 4

B = activity (in microcuries per cc.) of '"Cs Standard j2,g 9

C = net epm of '8 Cs Standard 11 o.si9 24 0.64s 37 0.513 50 0.406

4.5 = factor for converting '"Cs activity to equivalent 12 o804 25 0.636 38 0.504 51 0.399

"Mo activity 13 a790 26 0 625 39 0.495 52 0.392

i"*Tc DECAY FACTORS
The activity of "*Tc can be calculated by using the appro- PHYSICAL PROPERTIES |

pri te factor in the table below. Technetium 99m hn a half life of 6 hours. The scintillation I

Ispectrum of ""Tc shows a photopeak at 0.14 Mev from its
gamma emissior.: it does not emit a beta particle.

o is a n in im n a a u u
Molybdenum 49 has a half life of 67 hours:!ts two major

, , , , , , , ,
photopeaks are at 0.74 Mev and 0.78 Mev from two of its

e , m, an m m .: m m m .a m . ,.

numerous gamma e,uissions; in addition, the isotope emit: ,

_T e m .c .n m3 su m m m s:3 .o == noi

several beta particles. !
e e m na m m su w n. ur .ns m ni m

The half-life of Conalt 57 is 270 days. The scintillation j
a v .o an m ac .u m m . 3s .ua w2 .*

spectrum of "Co show s essentially only one photopeak at. a .= .a ... au .n., um s.,s m so sn in **

0.123 Mev from its pr.neipal gamma emnsion. "Co alsoi s ** saa sso m uo w s= m m si. Su m"

emits an X ray, but ha. no beta emission, jT **
i

i
I sample ;

it the known radiometn sly of the """T6 eluate sample tested a
10 072 mCe and ths ume elapsed af ter the activity was

i(letermmed n 1 hours and 45 mmutes, the activity of the
sample a calculated a follow-

iio 072 mCo * in 661i 6 660 mci
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