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June 12, 1985

@Sb
P5

Ms. Jenny M. Johansen
Nuclear Regulatory Commission
Nuclear Materials Safety Section B
631 Park Avenue
King of Prussia, Pennsylvania 19406

Att: Mail Control No. 03754

Dear Ms Johansen:

Regarding your letter dated May 30, 1985, the following additional
information is submitted in support of Cadema's reagent kit
distribution authorization:

1. NDA 19,180 for Antimony Trisulfide Colloid (Lymph-Scan)
is not as yet approved by the FDA. The FDA assigns a
NDA number when a firm submits and they receive an NDA
application. The original IND number is then deleted
and the new NDA number is used in all future correspondence.
The original sponsor of this drug was Union Carbide Corp.
which sold its Medical Division to Medi Physics /Cintichem.
In February 1982, the drug was transferred to Cadema
Medical under a royalty arrangement. (Attachment 1. is a
copy of the letter from the FDA giving IND approval for
studies using this kit).

2. Attachment 2. is a letter from the FDA stating that we may
proceed with the Red Blood Cell Kit.

3. Attachment 3 contains pages 2, 3, 4, and 5 of the
October 15, 1984, letter from the FDA regarding our

Pentatate Sodium (DTPA) kit. The kit is still under
IND 24, 406 until further clinical studies are accumulated.

4. Attachment 4 is the cover letter regarding Cadema's response
to the chemistry questions contained in the Albumin Colloid
Reagent Kit application. We continue to wait for FDA written
approval to resume clinicals. In a recent phone conversation
(June 11,1985) with Mr. Robert West, Consumer Safety Officer
for the FDA's Division of Oncology and Radiopharmaceuticals,
he stated that Cadema may continue the Albumin Colloid clinicals.
He does not know when we will receive written approval. For
confirmation of this conversation, you may call him at:

(301) 443-4260.

8507230577 050626
REG 1 LIC30
31-20841-01MA PDR

Cadema Medical Products, Inc. O Y15%
P.O. Box 250, Middletown, New York 10940 is g a,

914/343-7474 '| , hf
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| 5. Included-in the original appendices were labels and artwork
of labels to be placed on'the vial and the shielded lead

,

| container. .ASC, RBC, and Albumin Colloid labels were attached.
[ - Artwork for the DTPA label was also included. Two of these

investigational preparation labels containing the words,L .

Caution Radioactive Material,"'are provided for:each vial in" <

a kit. One label is to be attached to the vial; the other
?

to the lead shield. At'our next printing, we will modify;
-

j. the package inserts'to specify the use of these labels as
| well'as iterate the' radiation safety instructions as outlined
I in Attachment 5.

6.' The outer box label and package. insert will contain the
licensing statement as stated in 10 CFR 32.73 (a) (5) (i i)

;

| and will contain the radiation safety procedures for processing
the kit. These changes will be made'at the next label and'

package insert reorder point or within 9 months, whichever. is
shorter. , Attachment 5 shows drafts of both the licensing state-

_

ment and the radiation safety instructions-for_each product that
will be incorporated with the outer labels and package inserts.-

'

If_you have any-further questions, please call me at: 1-800-422-3362.

Very truly yours,

CADEMA MEDICAL PRODUCTS, INC.

p 4E4 [ '

L-

M. Bordoni.

President

MEB/ paw
+Enclosures

cc: Mr. E.-Lieberman
Mr. 'J. Burke

t
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DEPARTMENT OF heath 8t HUM AN SERVICES Public H alth Strvics

? ? net..m
./. Food and Drug Administration

Rockville MD 20857

IND 12,003

AUG 6 1984

* Cadema Medical Products, Inc.
P.O. Box 250
Middletown, New York 10940

Attention: M. E. Bordoni
President

Dear Mr. Bordoni:
'

Please refer to the Notice of Claimed Investigational Exemption for a New
Drug (IND 12,003) submitted pursuant to section 505 ~(1) of the Federal.
Food, Drug, and Cosmetic Act for the diagnostic radiopharmaceutical
Technetium Tc 99m Red Blood Cell Labeling Kit. The Notice was originally
submitted to this Administration by the Brookhaven Nat{onal Laboratory of
the Associated Universities, Inc.

,

We acknowledge the receipt of your amendment dated July 17,1984 which
provides for a transfer of the sponsorship of IND 12,003 from Brookhaven
Laboratories to Cadema Medical Products, Inc.

In order to complete the transfer, please provide the following additional
material:

1. We await the letter from Ms. Marga' ret Bogossian, Patent Counsel
for Brookhaven National Laboratory, stating that all rights have
been assigned or transferred to the new sponsor.

2. You have submitted a FDA Form 1571. However, the fem which was
submitted was unsigned. We enclose another fom for you to
complete, sign, and return.

3. -We~nste that there willibe no changelin;the manufacturing;and: a
control s;of the; kit :st u this : time. ^ tThe ' kit 1 wil11 continue :to be *

< manufactured by:Brookhaven1 National: Laboratories 3but;will bea
di stributed :by Cadema ' Medical: ProductsiEInc. beginning uin >
September:1984.3 Please submit copies of the labeling which you
intend to affix to the finished drug product for our review
before initiating distribution.

4. Please submit a specific commitment that distribution of the
product as manufactured in your facilities will not be initiated
until the proper manufacturing and controls information has been
submitted and accepted by this Division.
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Page 2 IND 12,003

5. Please submit your estimated target date for the~ submission of
your New Drug Application (NDA) for the product. As provided in
the new drug regulations, clinical trials should not be unduly
prolonged. _ The data accumulated by the extensive list of
investigators you have provided should prove adequate to evaluate
the safety and effectiveness of the product and an NDA should be
submitted promptly.

Sincerely yours,

iG h,

John F. Palmer, M.D.
Acting Director -

Division of Oncology and
Radiopharmaceutical Drug Products
Office of Drug Research and Review-
Center for Drugs and Biologics

..
'

Enclosure .

.

4
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I
\

Mr. Robert West
Consumer Safety Officer
Division of Oncology
and Radiopharmaceutical Drug Products
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: BNL IND # 12003 FOR A RED BLOOD CELL LABELING KIT

Dear Mr. West:

The following are the responses to the Division's questions regarding the RBC
Kit as stated in a letter dated August 6, 1984.

1. QUESTION: We await the letter from Ms. Margaret Bogossian,
Patent Counsel for Brookhaven National Laboratory
stating that all rights have been assigned or trans-
ferred to the new sponsor. '

1. RESPONSE: As of this writing, the Division should have received
the letter from Brookhaven Patent Counsel stating all-

rights have been assigned to Cadema Medical (attached
as Appendix I is my copy of Brookhaven's letter to you).

2. QUESTION: You have submitted a FDA Form 1571. However, the form

which was submitted was unsigned. , We enclose another
form for you to complete, sign and return.

2. RESPONSE: Attached in Appendix II is a signed FDA Form 1571.

3. QUESTION: We note that there will be no change in the manufacturing
and controls of the kit at this time. The kit will con-
tinue to be manufactured by Brookhaven National Labora-
tories but will be distributed by Cadema Medical Products,
Inc., beginning in September 1984. Please submit copies
of the labeling which you intend to affix to the finished
drug product for our review before initiating distribution.

3. RESPONSE: Appendix III contains Cadema's drug product labels for your
review.

Cadema Medical Products, Inc.
P.O. Box 250, Middletown, New York 10940

914/343-7474
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Mr. Robert West (2) August 10, 1984

4. QUESTION: Please submit'a specific commitment that distribution of the
product as manufactured in your facilities will not be
initiated until the proper manufacturing and controls
information has been submitted and accepted by this Division.

4. RESPONSE: Cadema will not distribute the RBC Kit if manufactured in
our own facilities until the proper manufacturing and control
information has been submitted and accepted by the Division.

5. QUESTION: Please submit your estimated target date for your New Drug
Application (hTA) for the product. As provided in the new
drug regulations, clinical trials should not be unduly pro-
longed. The data accumulated by the extensive list of in-
vestigators you have provided should prove adequ. ate to
evaluate the safety and effectiveness of the product and an
NDA should be submitted promptly.

5. RESPONSE: Cadema has targeted January 1, 1985, as the date to file the
New Drug Application. At present we are working with Brook-
haven Labs to determine the status and qualitf of their
clinical trials. Based on the results of this review and
input from the Division, a determination will be made regarding
final clinical disposition (see letter to investigators in*

Appendix IV).

Thank you for your prompt and helpful reply to Cadema's RBC submission.

Very truly yours,
,

CADEMA MEDICAL PRODUCTS, INC.

,d Lw t- 0
M. E. Bordoni

MEB/ptw
Enclosures
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IND 24,406
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CLINICAL:

1. Please supply data which demonstrates that only 3 mi111 curies out
of the total of 30 millicuries of drug adninistered are deposited
in the lung and that the biological half-life is one hour in
humans for the aerosol study. If this data is not available, the
dosimetry values should be recalculated based on a dose of 30
millicuries of drug accumulating in the lung (100%) and a 6 hour
hal f-life. -

2. The device described does not appear to have a "large particle
trap" as outlined in Joplin's article. The bacterial filter

described in the Venti-Scan advertisement is said to trap exhaled
air only.

3. The clinical protocols are improperly described and should be
rewritten. For example, the word "in" should be deleted under
high probability (page 80) and "with X-ray of chest showing no
pulmonary lesion" inserted. In addition, pleagie define clearly
the first sentence following low probability. ' As it currently
reads, it is supposed td be an abnormal X-ray finding.

4. Please state what types, other than " diffuse and focal",may be I
-

detected on page 81 under high probability.

CHEMISTRY:

1. The description of your facilities'in Middletown, New York does
'

not provide for a QC lab or equipment necessary to carry out the
biodistribution or radiochemical purity test on the drug. |

- |
i

2. There is no statement from Envirotest regarding their
repsonsibility to carry out the indicated analytical procedures.

3. Based on the resumes presented in your IND and DMF, a number of
the personnel are employed at other places than your company. A
person responsible for the quality control and release of the
drug is not clearly indicated.

4. No information is provided on the synthesis of the new drug
substance, sodium DTPA/ Details of the synthesis, isolation,
purification, and identification and quality control by your
supplier should be made available for review and support of your
Notice.

*
e

__
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5. Specifications and tests for acceptance of the raw material
sodium DTPA are inadequate. Requirements for assay should
provide values rather than plus or minus 5% of the value reported

: on the label. It should be shown that the assay method has been
validated and that it is accurate, sensitive, specific and
reproducible. . Impurities should be determined and limits set for
acceptable raw material.

'

6. In the master log the conditions for freeze drying should be
specified and the criteria for a satisfactory dried product
should be indicated.

7. The comitment letters from Bell-More do not include their
testing the drug for clarity and particulates nor do they
indicate that samples will be sent directly to Dutchland for

,

pyrogen testing.i

1 8. No information is provided on the composition of the Tompkins
closure for the packaged drug.

..

9. A specifiction of 80% radiochemical purity of the reconstituted
.

drug is not consistent with a minimum radiochemical purity of 90%
! as specified for this drug in USP.,

10. ' A specification for the moisture content of the packaged vial
should be proposed and then substantiated based on the proposed
stability studies.

11. The LAL endotoxin test should be considered in the controls for
the drug since the USP monograph includes this test.

12. Although the pH range specification of 3.8-7.0 is within the USP
; range for this drug, it is recommended that a tighter range be
.

considered as a specification since in the Master Record the drug
| is manufactured to have a range of 4.0 +/- 0.2 in the bulk
! solution. Based on the literature, the radioactive drug has

various structures depending on the pH and its biodistribution
i will vary depending on the conditions under which it is prepared.

13. Since the drug is to be adninistered as an aerosol, controls
should be performed on the drug after it has been aerosolized
under the conditions proposed for use.

14. The specification for sodium DTPA of plus or minus 20% in the,

packaged drug appears wider than necessary since in manufacturing
the range of this component is held to +5%, -0%.

_ _______. _ _._ _ _ _. _..______. ___ _ _._.__._ _._.
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15. The analytical methods should be validated to show accuracy,
sensitivity, specificity and reproducability,

i

16. ' Information should be provided on the standard EDTA used in
standardization of the zinc nitrate used in the sodium DTPA assay.

17. It'should be shown that there is no interference in the stannous
assay due to the presence of the the DTPA in the drug. It has
been reported in the literature that DTPA from some sources,

contains impurities that affect redox reactions.
118. The presentation of the procedure for the determination of total

tin on page l?.3 appears to have part of another procedure
included.

.

19. Although the method for the determination of the moisture content
of the vial of drug (p 125) does not have specifications, the QC
batch record on page 127 states the acceptance requirements that
each vial must be + 10% of the mean. This requirement should be
expressed in mg per vial. .,

[ 20. Your radiochemical purity method stated that the Rf value of the
bound Tc 99m will be 0.2, but USP states that the drug complex

, ,

| remains at the point of application in the same system. Please
resolve this apparent contradiction.

21. The method for bioassay on page 130A is incomplete since it does
not indicate:

.

L a. the site of adninistration
b. the age, sex, and weight of the mice to be used

|
! c. how the mice are sacrificed,

d. the instrument (s) to be used for counting the organs for
radioactivity.

e. the justifiction for the specifications which differ from
I those in USP.

22. There should be a test to assure a nitrogen atmosphere in the
vial of the packaged drug.

23. Your stability testing protocol should provide for studies on
both the new drug substance, sodium DTPA, as well as the drug in
the package form and its reconstituted form. Although you have

,
' stated that the sodium DTPA has a shelf life of two years, no

data is presented to substantiate this.

-

a
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24. Stability studies on the packaged drug should include a
determination of radiochemical purity and the presence of a
nitrogen atmosphere in the sealed vials in addition to those
proposed.

25. Tests on the reconstituted drug should be performed on samples
prepared from the packaged drug of various ages and demonstrate
that the reconstituted drug is suitable for use, as specified in
the directions in the package insert, a few minutes after
preparation, one hour after preparation for glomerular
filtration rate, and 6 hours after preparation at expiry.

26. An explanation should be provided as to your recommendation to
store the reconstituted drug at room temperature while the USP
monograph for this drug calls for storage at 2-80C.

27. Although this drug is being used in an investigational stage, it
is recommended that the labels and labeling contain the accepted
USAN name for the kit in addition to your proprietary name.
Please refer to USAN 1984, page 527 for the propar nomenclature
in item 1 of your Notice. -

of the complex {es 62-70) of your Notice, if the exact structures unknown, the structure of the sodium DTPA could
In part 7.5 (pan28.'

be included in the description section of the package insert.

29. In the package insert described on page 65 of your Notice, the
procedure for the determination of the free pertechnetate appears
incomplete and further information sho~uld be provided for the
investigator. On page 70 of the same insert, the storage
temperature of the reconstituted drug should be indicated as well
as that for the packaged drug.

30. Under item 7.6 of the aerosol protocol, the drug preparation on
page 87 calls for the addition of up to 100 mil 11 curies in 5 ml
of solution to the vial which would yield a concentration of 20
mil 11 curies per vial, while on page 88 the directions call for
adding 4 ml of drug at a concentration of 10 millicuries per
milliliter to the nebulizer. The difference in concentration
should be explained.

31. Information should be presented on the validation of the system
,

used to measure the droplet size of the aerosol.
|

|
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You are responsible for compliance with the Federal Food, Drug, and
|

Cosmetic Act and Regulations. This includes the immediate reporting of any
alarming reactions, the agreement to provide for any significant changes to
your clinical protocol by means of an amendnent, and the submission of a
progress report detailing the course of your study at intervals not to
exceed one year.

Sincerely yours,
,

ja d 2 al. % -,

John F. Palmer, M.D. JActing Director Divition of Oncology
and Radiopharmaceutical Drug Products
Office of Drug Research and Review
Center for Drugs and Biologics

..

.

G

.

.

_ . _ _ _ _ _
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#ht h; p November 19, 1984i

1 John F. Palmer, M.D.
'

3' Acting Director, Division of Oncology
.

and Radiopharmaceutical Drug Products i
j, Bureau of Drugs (HFD-150) !

4
Rockville, MD 20857 h

{
$ Re: IND 22,683

Dear Dr. Palmer:
h

- The attached is the response to the |

! outlined in your letter of April 5,1984 to Cadema Medic ^alchemistry questions
Products, Inc. regarding Notice of Clinical Investigational.

Exemption for New Drug, (IND 22,683) Technetium Tc-99m Albu-min Colloid Kit.
j conform to the applicable USAN name.We have changed the name of the drugto

The labels, packageinsert, and clinical protocols have been revised with the new
'

nomenclature.'

hf Enclosed as Exhibit I is the revised clinical protocol for'

the Phase III studies.
-

I. We have answered the agency's questions with respect to the
-] chemistry questions and would appreciate a quick and affirma-

-

|
| tive reply in order to continue our clinical studies.

.]
J Sincerely,-
1 L

J .

>f Alfred K. Thornton, Ph.D.{ Chief Chemist
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NEW DR UG diagnosticisteritc/ pyrogen free 'c 1;
gy frornAt uw10 IPESTIGATionA!. USE

-

'

%[ contents, of kitKit for use in preparation of TECHNETIUM Tc 99m PENTETATETECHNETIUM Tc 99m u,1~PA"#.

*

' %(9%STERit.E REACTIOff VIAt.S
-

.
. . ~

'. ~ ,~,.

Q nCi ' 2H O under a.10 mg Na),r DTPA,0.55mg .; 10 cc silver aluminum everseaf each containing a *
'

,o
ophilized mixture of'

@t

nitrogen atrnesphere, pH was CAUTION: tuvesTicATICf4 ORUG. ,i@' adjusted 10.4 with hydrochloric seld.~

70 SE USED ST cu4thEO 6 'V15h .AicA3 CNLY3Npige klf at tg.yJC.n TUse within 8 hours after preparation. , --
.

, .

[h.,Only [or a'Um~lnistta'ttin after"r'ece'nstitu! Ion with
~ ," *

,

CADEMA MEDICAL PRODUCTS, INC
~' :

,g%sddllive free Sodlum Pertechnelate Tc,99mt -PAfDDLETCWN, N.Y.10940 .
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iji The DTPA reagent kit is approved for use by j,
,

( *,'' the U.S. NRC pursuant to 35.14 and 35.110 Group III I

of 10 CFR Part 35.'
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DTPA PREPARATION

FINAL DRUG FORM

1. Do not use with solutions of sodium pertechnetate Tc 99m
containing oxidizing agents.

,

2. Complete and affix the DTPA radiation warning label to the
reaction vial.

3. Swab the top of the DTPA vial closure with isopropyl alcohol
and let dry.

4. Use waterproof gloves during the preparation procedure.

5. Place the DTPA vial in a suitable lead shield that has a
fitted lead cap.

6. Using a shielded syringe, aseptically inject 1.0-5.0 mL, up
to 100 mil 11 curies, into the reaction vial. Relieve the

excess pressure in the vial by withdrawing an equal volume
of air.

7. With lead cap in place, mix the solution by shaking vigorously
for at least 30 seconds before use.

8. Complete and affix the radioactive contents (warning label)
to the vial shield.

9. Aseptically, using a shielded syringe, withdraw material for
use.

10. Assay radioactivity content of each patient dose prior to
administration.

11. Do not use more than one (1) hour after preparation for use in
estimating glomerular filtration rate.

12. Do not use more than six (6) hours after preparation.

Package Insert and Outer Box Label to also include statement:

The DTPA kit is approved for use by the U. S. NRC pursuant
to 35.14 and 35.110 Group III of 10 CFR Part 35.
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c CAUTION: NEW DRUG Diagnostic / Sterile / Pyrogen free

M P Limited by Federal Law to investigational U$e MULTI DOSE

Albumin Colloid Kit (TCmAC) CONTENTS:
10 Stente Reaction Vials, each contaansrg in lyo-

Contains: Normal Serum Albumin (Human) prepared philized form:
by a manufacturer beensed to do so by the Bureau of Human Serum Albumin 11 O rng
Biologics, and found to be nonreactive for becatitis B (Soluble Albumm 10 0 reg.
surface antigen (HB Ag) by FDA required test. Albumm Coliced 1.0 rng)3

Plu onic F68 (Surfactant) 2 0 rngr
Contams: No bactenostatic preservative. Total Tm as Stannous Chiende DHydrate O 2 rrg

Do not use after sin hours from time of preparation. yr h Acid m
10 Radioactive Labets (Symbof)

Store Kit at (15-30*C) 20 Pressure sensitive labets for final Albumin Colioad
Read accompany *ng literature for recommeaded adult Kat miection preparation.
dosage and preparation procedures before use. I ackag insert

Store prepared drug at refrigerator temperature (2 8'C). CADEMA MEDICAL PRODUCTS. INC.
MIDDLETOWN. NY 10940g g only for mtravenous use after reconstitut.on with By: Rev. MF 160

7 5x stenie, non pyrogenic, ondant free Sodium Pertech- BELLMORE LABORATORIES 12/30'84
J 14 netate Tc 99m. Hampstead. MD Made m U S.A.

'--
_ _ _ _

The Albumin Colloid kit is approved for
use by the U.S. NRC pursuant to 35.14

, , ,

and 35.110 Group III of 10 CFR Part 35.
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ALBUMIN COLLOID PREPARATION

FINAL DRUG FORM

1. Do.not use with solutions of sodium' pertechnetate Tc 99m
containing oxidizing agents.

2. Complete and affix the Albumin Colloid radiation warning label
to the reaction vial.

3. Swab the top of the Albumin Colloid vial closure with isopropyl
alcohol and let dry.

4. Use waterproof gloves during the preparation procedure.

5. Place the Albumin Colloid vial in a suitable lead shield that
has a fitted lead cap.

6. Using a shielded syringe, aseptically inject 1.0-5.0 mL, up
to 100 millicuries, into the reaction vial. Relieve the
excess pressure in the vial by withdrawing an equal volume of
air.

-7. With lead cap in place, mix the solution by shaking vigorously
for at least 30 seconds before use.

8. Complete and affix the radioactive contents (warning label)
to the vial shield.

9. Aseptically, using a shielded syringe, withdraw material for
use.

10. Assay radioactivity content of each patient dose prior to
administration.

11. Do not use more than one (1) hours after preparation for use
in estimating glomerular filtration rate.

12. Do not use more than six (6) hours after preparation.

Package Insert and Outer Box Label to also include statement:

-The Albumin Colloid kit is approved for use by the
U. S. NRC pursuant to 35.14 and 35.110 Group III of
10 CFR Part 35.
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notium Tc.99m Antimor.y insulfide Colloid, RADIATION DOSIMETRY'

CHARACTERtSJICS
To. correct or priysical decay of this radionuchde, use et is radioactive, must be handled with care. stimated absorbed radiation doses from a 1000

the fractions that remam at selected time intervals Appropnate safety measures should be used to mim. microcune mterstitial miection of Technetium
after the time of cahbration are shcwn in Table 3. rmze radiation exposure to chmcal personnel. Care Tc 99m Antimony Tnsulfide Colloid is as follows:-

TABLE 3 shculd be taken to mmimize radiation exposure to General calculations, usmg the MIRD mformation.,

Fraction Fraction patients consistent with proper patient management, and makmg the " worst assumption," yield the fol.
DOSAGE AND ADMINISTRATION lowmg results:Hours Remammg Hours Remaming

0* 1.000 8 399 Internal Mammary Dosage: Volume to be insected is a. If all the insected dose ,s m. and remains in thei

1 '891 9 '355 at to a2 melbhters but is not to exceed 0.3 milli- bladder, then the radiation dose to the testes.

2 795 10 '317 liters, containmg a rmmmum of 500 microcunes ovanes, and uterus is0 04. 0 06. and 0.14 rads
Technetium Tc 99m, but not to exceed a maximum respectively.'708 11 '282
f 1000 rmcrocunes Technetium Tv99m. b. If a blood ve,ssel is penetrated and the 1000

*

gg 252
.6,,)l Maugnant Meia,ioma oosage: Two m to.., m rmc,m,ee, o rechne,ium Coid is in the hve,- ,, injections will be given circumferentially surroundmg and that is the radiation source, then the dose

6 .502 the pnrr'ary tumor or recent excision mte. A total of to the testes. ovanes and uterus is 0 0006. 0.004
7 447 , Calibration ime

0 8 mL but not less than 0.4 mL Technetium Tc.99m and 0.004 rads, respectively.
CLINICAL PHARMACOLOGY Antimony Tnsuffide Colloid contammg up to a maxi- Summanzed. it would be:Followmg interstitial admmistration, Technetium mum 1000 uCi, will bo injected. The patient dose TABLE ITc 99m Antimony Tnsulhde Colloid slowly migrates should be measured by a suitable radioactivity 1000 uCi te=Tc Radiation Dose, Rads to:
out of the iniection site mto the channels to the cabbration system immediately pnor to admmis- in Testes Ovanes Uterusregional lymph node groups. Transport can be phago. tration. Bladder 0 04 0 06 0.14cytic as well as direct through the channets. The Radiopharmaceuticals should be used only by physi- Liver 0.0006 0 004 4.004uptake of the colloidal particles by a lymph node cians who are quahfied by specific traming m the This is the calculated radiation dose when 1000 .~depends upon the mtegnty of the node and the safe use and handhng of radionuchdes produced by microcunes a e miected:patency of the lymphatic vessels feeding the node. a nuclear reactor or particle accelerator and whose TABLE Il
INDICAil0NS AND USAGE empenence and trainmg have been approved by the INFINITE DOSES FOR Tc.99m :Technetium Tc 99m Antimony insulfide Colloid m- appropnate agency authorized to license the use IN SINGLE. SOURCE ORGAN"

,

jecten is used as an agent for imagmg lymphatic of radionurhdes. Source in Liver Source in Bladderdramage m patients with breast cancer or mahgnant Absorbed Radiation Dose Absorbed Radiation Doser4 e, u,w 5
rads /1000 microcuries rads /1000 microcuriesT I DICATIONS Target

None known. Testes 0 0006 0.04
WARNINGS p e Ovaries 0.004 0.06The contents of the two synnges are intended only

Liver 0.40 0.00014for use in preparation of the Technetium Tc 99m Red Marrow 0 0014 0.02 . -
Antimony Tnsulfide Colloid miection and are not to

Bone (Total) 0 001 0 008be directly administered to the patient. Blood 0.02 0.0016
The contents of the kit are not radioactive. However' /

.

Total Body 0.02 0.0015
after the Sodium Perfechnetate Tc 99m is added. /

,, it Bladder (Wall) 0 00014 1.4
adequate shieldmg of the fmal preparation must be

Ute.rus
0.004 0.14;

maintamed. #

), ; MIRD Pamphlet No. 11. (1975),This radiopharmaceutical preparation should not be MIRD Pamphlet No.1. Revised (1976)admimstered to children, to patients who are preg #
.- < 'MIRD Pamphlet No.11, Society of Nuclearnant or durmg lactation. unless the expected benefits .g Medicite (1976)

5

to be stamed outweigh the potential hazards. Radiation Dose to Skin at Injection Site
1. Radiation Do e to Skin

he ts of the kit are stente and pyrogen.
free. It is essential that the user follows the direc.

/ se '
, Radius of echnetium sphere at miectiontions carefully and adheres to stnct aseptic proce. site.1:5 cm.dures dunng preparation of the radiodiagnostic

.
+ i Mass 9 grams.

Dose to s n su neum R W. 0 3
rads per uC@i per gram) = 32 rads to skin,

e
d uate reproduction studies have not been per. .

formed in ammals to determme whether this drug | f. 2. Radia . Lymph Nodeoaffects fertihty in males or females. Any teratogemc g
potential or adverse effects on the fetus are not

Lymph node is sphere' . 0.5 cm.known, it is not known whether this drug is escreted Diarneter of lymph nodeIn human milk. Safety and effectiveness in children ('7 <f Mass of lym h node,60 mg.have not been estabhshed.
FsG 1. Dispam of engivegnanc. paressemas, and sie.

seemal lyivgretcs depinyed > suixmetal r==* =*=e eyecgon

.,
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0 4 % of miected dose in a lymph mde. (Ege's d 5 Radioactive symbol labels. -*

The dose to a lymph node would be about 20 raK 10 Pressure sensitive labels for final Techne. M P -

In both of the above cases, the effective hafflife Tc 99m Antimony Tnsulfide Colloid ingection
__was taken to be equivalent to the physical half hfe, prepararon. Cadema Medical Products, Inc. =

Regardless of whether the source was assumed to 1 Package Insert
be a pomt source. or a hne source (10 centimeteis STORAGE

P O. Bos 2$o, Eddistown, New York 10940 -

,3 4f 3,3_7,74 -

long) the results are the same withm the accuracy Store kit contents at room temperature (15 30').
of the estimate. PREPARATION CAUTION: NEW DRUG
To the accuracy of the approximation used: The followmg directions must be carefully followed Umsted by Federal Law to investigational Use 40 0.06 rads for optimum preparation of the drug.

'

(D) Infmite Dose 1. Aseptically swab rubber septum of shielded TECHNETIUM Tc 9m A MONY TRISULFIDE
if 0.3 milkhters of the Technetium Tc 99m labeled 10 cc. vial contammg 0.2 mL of 0.5N Hydro. COROID M y
Antimony Sulfide CoHoed were miected and there was chlonc Acid. e Ea manimum amount of 50 milhcunes m the vial' 2. Aseptically inject 0 5 mL of Sodium Perfechne. Contains. 5 reaction vials, each containing 0.2 mL __r_
then 2.08 milkcunes would be inlected. tate Tc 99m in isotonic sahne up to 15 mci., of 0 SN Hydrochlonc Acid: 5 synnges contammg

_

The rnanimum radation dose would then be 2.08 3. Mamtammg aseptic tech,mque, add the contents m aqu solut on of 0 67 mg An y as
TM- of synnge (labeled A ). Antimony Tnsulfide

or approximately four times that hsted in Table 1. Colloid preparation to the 10 cc. vial contammg Tartrate and 5 synnges containmg 0 5 mi aqueous -

Notwithstandmg this maximum dosage, the level the Technetium Tc 99m and 0 2 mL of 0.5N buffer solution of 24.7 mg. of Dibasic Sodium 3
Phospate 2.7 mg. of Monobasic Sodium Phosphate,of radiation is comparatively lower for vanous organs Hydrochionc Acid. s

than for marty other procedures commonly performed 4. Shake the shielded p l- by hand for three All components are stenle and pyrogen free. When -

a
in Nuclear Medicine, seconds.

-

a solution of stente pyrogen-free Sodium Pertechne- g
| The " worst" total dose of 32 millirads to the female- E Using forceps, rence; vial korn shield and tate Tc-99m in isotonic sahne is mixed with these %

gonads as lower than the gonadal dose from a typical m wal into a sqM Wg waW W com onents, followmg the mstructions provided with __]'

the kit. Technetium Tc 99m Antimony Tnsulfide "

admmistration of Technetium labeled diethylene tri. .

6. Rem e v al front vrater bath, place in lead Colloid miection is formed. The resultmg product -

amme pentaacehc acid, technetium labeled poty.
phospate, technetium as pertechnetate (all 180 shield, and vent using a gO cc, synnge with a is mtended for interstitial miection.

PHYSICAL CHARACTERISTICSmithrads dose to the gonads), and far less than 8' "
7. U g asept t q ediately inject the Technetium Tc.99m decays by isomenc transition alla

Selenium.75 or Selenomethronme (1,700 milbrads). with a physical half-hfe of 6.02 hours (1). Photons -
f QsWnge,CaMed ,1,,), contain. that are useful for detection and imagmg are hsted dThe eference for all of these values is the Bntssh c nients

Journal of Radiology. (London), page 201. March in Table 1. "8. he s elde to r te tu e for1977. The Apphcation of the ', Ten Day Rule m TABLE 1Radiopharmaceutical investigations," R. E. Elks et al. 9 ft ended that Ets proper shieldme PRINCIPAL RADIATION EMS $10N DATA 7HOW $UPPLIED sr o
Mean % Mean* * ' ' " " ' ' '

Radiation Disintegration Energy (kev) M-The Technetium Tc 99m Antimony Tnsuffide Colloid
o r c pu t eKit is supphed as a stente, pyrogen free kit consist. Gamma .2 87.9 140.5 -

ing of five reaction vials, each conta.nmg 0.2 mL Tc 99m binding) and each patient dose be
of 0 SN Hydrochtone Acid,5 synnges Cabeled "A") visuatty sinspected for foreign. matter. If the it) Dillman. L. T, and Von der Lage. F D. Radeonuchde -

Decay Schemes and Nuclear Parameters for use in deach containmg 1.2 mL of an aqueous solution of ',' "" fin Radiation - Dose Estimation. MIRD Pamph'et No.10. J
* '' E"
,g nt dose0 67 mg of Antimony as insuffide. 3 2 rng of Povi. 4 h -

done and 1.0 mg. of Potassium Tartrate: five recornmended that the pat,ent 4 dose be dis-
Do not use preparation efter sin hours --

carded' PREPARED DRUG AT ROOM TEMPER; The specific gamma ray constant for Tc 99m is 6synnges Cabeled "B") each contammg 05 mL
STOREaqueous buffer solution of 24 7 mg. of Dibasic
ATURE O 8R/n<s M at I cnt W kst had value WcknessSodium Phosphate, 2.7 mg. of Monobasic Sodium

10 ft is rec'ommended that the radioaEtivity content f lead W for TcMm is 0.2mrn. A range of values
Phosphate- for the relative attenuation of the radiation emitted n,,;

KIT CONTENTS eae patient dose be checked pnor to ad- -
by this radionuchde that results from mterposition i

5 Stente Reaction Vials, each containmg 0 2 mL Dts dL
'

of vanous thicknesses of % is down in Table 2. gof 0 SN Hydrochtonc Acid.
5 Stente Synnges (labeled "A") each contammg The residual matenals may be discarded in accord. F r example the use of 2.7mm of Pb will decrease -

1.2 mL of an aqueous solution of 0 67 mg of anee with Federal, State or local regufstions. the enternal radiati n esp sure by a factor of about j
1.000.

Antimony as insulfide 3 2 mg. of Povidone m
TABLE 2 -c

and 1.0 mL of Potassium Tartrate Manufactured for RADIATION ATTENUATION BY LEAD SHIELDING M_4

5 Stenle Synnges (labeled "B") each contammg CADEMA MEDICAL PRODUCTS. INC. Shield Thschness (Pb)mm Coefficient of Attenuation e0.5 ml aqueous buffer solution of 24.7 mg of Middletown. N.Y.10940 0.2 0.5 -

Dabasic Sodium Phosphate 2.7 mg. of Mono- By: BELL MORE LABS, INC. 0.95 141 9basic Sodium Phosphate. Hampstead, Maryland 71074 1.8 104 ms
2.7 104 a
3.6 10 4 34.5 10 5

-
- i

""
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1. Complete and affix the pressure sensitive radioactive warning label
to the reaction vial.

2. Use waterproof gloves during the preparation procedure.

3. Place the reaction vial in a suitable lead shield that has a fitted
lead cap.

4. Aseptically swab rubber septum of shielded 10 cc. vial containing
0.2 mL of 0.5N Hydrochloric Acid.

5. Using a shielded syringe aseptically inject 0.5 mL of Sodium Pertechne-
tate Tc-99m in isotonic saline up to 15 mC1.

6. Maintaining nseptic technique, add the contents of syringe (labeled "A"),
Antimony Trisulfide Colloid preparation to the 10 cc. vial containing
the Technetium Tc-99m and 0.2 mL of 0.5N Hydrochloric Acid.

7. After placing lead cap on the reaction vial, shake the vial by hand
for three seconds.

8. Using forceps, remove vial from shield and immerse vial into a shielded
boiling water bath for 30 minutes.

9. Remove vial from water bath, place in lead shield cap and vent using a
10 cc. syringe with a 20-gauge needle. CAUTION.

10. Using aseptic technique, immediately inject the contents of the syringe
(labeled "B"), containing the Buffer Solution into the shielded vial.

11. Cool the shielded vial to room temperature for approximately 15 minutes.

12. It is recommended that with proper shielding and equipment, the final
formulation be tested for radiochemical purity (percent Technetium
Tc-99m binding) and each patient dose be visually inspected for foreign
matter. If the radiochemical purity is not adequate or foreign matter
is observed in the patient dose, it is recommended that the patient dose
be discarded. Do not use preparation after six hours. STORE PREPARED
DRUG AT ROOM TEMPERATURE.

13. Complete and affix the radioactive warning label to the vial shield.

14. It is recommended that the radioactivity content of each patient dose
be assayed prior to administration.

The DTPA reagent kit is approved for use by the U. S. NRC
,

pursuant to 35.14 and 35.110 Group III of 10 CFR Part 35. '
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|AUTION: NEW DRUG LYMPH-SCAN e.i- - - S- - em

ECHNETIUM Tc 99m ANTIMONY TRISULFIDE COLLOID KIT
contents 7. Using aseptic technioue immediately in|act the con.

tents of the syringe labeIed"B"containing the BufferS vials containing 0.2 mi of sterile 0.5 N Hydrochloric Solution (supplieolinto the shielded vial.scid. 5 syringes each containing 0.67 mg 8. Cool the shielded vial to room temperature (approx.Antimony as Trisulfide, 3.2 mg Povidone,1.0 mg imately 15 minutes).
Potassium Tartrate,1.2 mi Sterile Water. 5 synnges each 9. The preparation is now ready for use.Do not use after
containing 24J mg Dibasic Sodium Phosphate,2.7 mg 6 hours.
Monobasic Sodium Phosphate,0.5 mi Stenle Water.
p,,gy,, Store prepared drug at room temperature (1&25'C).

* * * #* * "" *" "1. Aseptically swab rubber septum of shielded 10 cc vial
containino 0.2 ml of 0.5N Hydrochloric Acid. Store kit at room temperiture (18 25'C).

2. Aseptically inlect 0.5 milliliters of Sodium Only for patient use after reconstitution with additive and
Pe'rtechnetate Tc 99m* In isotonic saline up to oxidant-free Sodium Pertechnetate Tc 99m.15 millicuries.

3. Maintaining aseptic technicue add the contents of Read accompanying literature before preparation and
patient use.

nn"'NUde to d pr par on to t e 1 cc via co
taining the Technetium Tc 99m and 0.2 milliliters of yg

O.5 normal Hydrochloric Acid.
4. Shake the shielded 10 cc vial by hand for three

seconds
5. Using forceps, remove vial from shield and Imrnerse CADEMA MEDICAL PRODUCTS, INC.vialinto a shielded boiling water bath for 30 rninutes.
6. Remove vial from water bath, place in lead shield,and MIDDLETOWN, N.Y.10940

vent using a 10 cc syringe with a 20 gauge needle. Rev. LF1501
CAUTION. Made in U.S.A. Date 4-83

.

The ASC kit is approved for use by the

U.S. NRC pursuant to 35.14 and 33.110

Group III of 10 CFR Part 35.
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Molybden m Mo 99 decays to Technetium Tc 99m with Contents of the vacutamer are etended only for use in Nurseng Mothers:September 1984 u
a Molybdenum Mo 99 hatt Me of 2.75 days The the preparation of Technetium Tc 99m labeled RBC's Tc 99m is escreted m human mdh dunns tattaten.
physcal riecay character:stics of Mo tidenum M&99 and are not to be admin stered de ectly to the pat.ent. Therefore. formula feedings should be substituted for

4'ter t%e Sodium Perte't are not rad oact>ve Ho-ever
Tae contears o' <*e k breast feedmas.are such that oa'r 86 8% c' the occaves U2'ybdeaumM P Mo 99 atoms form Technetium Tc 99m. Generator elu- chnetate Tc 99m as added ade-

tes may be made at any time. tut the amount of quate shee6d rig of the fmal preparation must be Pe&atne Uw:
Cadema Medleal Products, Ine. Tecnneesum Tc 99m avadable eu depend on the time mamtained. Safety and e"ectiveness m cNidten below the age of

-
P O, som 250, Middletown. New York tsao eterval smce the last etuten. Appromirnatefy 47% of 18 have n t been estabsished.

m88 smum Technetsm Tc 99m is reached atter 6 hours The Tc 99m 4W R9C's n W n m Rader waceutcals shMd be used only by physicians914/3a3 7474 and 95% a'ter 24 nours To correct for phyucal decay rad-oactive drugs. must be hand 6ed with care. and ed by tram.ng and emperience in theof Tecnnetium Tc 99m. the fractions t%t remain at appropnate safety measures should be used to mm.mize *ho 8r* Qual'''handimg of radionuchdes arklCQUTION: NEW DRUG sa% use and whose
* 'd ' * * ' ' ' * ' Sh "" '" ** radiat.on exposu e to the patient consistent eth proper esperence and tremeng have been appmved by theUmsted by Federal Law to investigational Use

~
Table 111. Physicat Decay Chart: Technet:um 99nt. patient rnanagement and to insure mmemum radiaten appropnate government agency authonzed to 1. cense

esposure to occupationat workers t%e use of radionuchdes.Hatt Late 6 02 hours
The BNL Red Blood Cell Kit

hours percent hours percent The components of the Tecknetium Tc 99m BNL.RBC AM''' N'**'''*for prepanng Tc 99m Labeled RBCS
0* 100 00 8 39 8 g,t are suppbed stente and non pyrogenic. Aseptic No adverse mactens specifically attributable to the use
1 89.1 9 35 5 procedures normally employ *d m makmg additens and of Technetium Tc 99m BNL RBC have been reported.Desenption: 2 79 4 10 31 6 .tho,awais from sterde. non pyrogemc containars

The hrt consists of 6 umt oose vacutainer tutes.10 mL.
Each partisay evacuated to draw up to 6 mL. contammg f h should be used durmg addit on of solutions and the

" *#* ** "' 8 "'"

a stere!.. pyrogen free lyopn.hzed mistu e of 2 0 ug 5 M2 18 6 There 6s no report of any dets abuse or dependence
of tin. 3 7 rr a of Sodium Citrate. 5 5 mg of Destrose 6 50.1 24 63 wth this diagnostic agent.

The labei.ng react.ons mvolved m prepansg tne agentand 011 mg of Sodium Chionoe (masimum) y 44,7
cepends upon mamta.mng the tin m the reduced state.

. Cal bration time Any on. dant present m the Sodium Perfechnetate Overdosage:
Physscal Charactenstics Tc.99m supply may thus adversely artect the quahty of increased rad 4 ate exposure would be expected if an
Technetium Tc 99m deca s by esomenc trans< tion etn Pharmacology * the prepared agent Hence. Sodium Purtechnetate overdosage of the diagnost'c agent occur edr
a phys 4 cal half hfe et 6 02 hours. (1) The prmciple When the bepantazed whole blood is mined mth the lot Tc 99m contammg oxidants. or other additives. should
phot is useful for cetecte and imagmg stud.es contents. the stannous ica is taken up by the red b8 cod not be employed without ftrst demonstrat.ng that it Dosage and Admmestration:

cell fract.on of the blood The euress stannous son is is wtt out adverse effect on the propert.es of the The sugyested entravenous dose range of Technetiumis hs Table L

Table rencipal rad:ation emisse data compie=ed by the edrteon of EDTA. The mixture is resultmg agent. Tc-99m BNL RBC m the average pat ent (70 kg) is:

radiatron rnean Udistmtegrat on mean ene gy theV) centnfuged to separate the plasma from the red cell 10-20 milkcunes

Gamma 2 88 96 140 5 frarct on. A specif.ed volume of packed red cel!s is Cartmagenss. Wagenesss, hpasnnent M Mi4 The patient dose should be measured by a suitable'
transferred to a vial contammg perfechnetate. The No long term animal studies have been perfortred to radeoactavity cahbrata system 6mmediately pner to(1) Mart n. M J. ed., Nuclear Decay Data for Selected

Rad.onuchoes. ORNL 5114. p. 24 (March 1976) Tecnnetrum Tc 99m labels the red cells by the stannous evaluate carcinogeme potentuel or whether Technetium admmestration. >

reduction rnechamsm. The labeled cells are remero. Tc 99m RBC affects fert.hty m males or females. Radop%rmaceut cals should be used only by physi-duced it'to the blood stream by sntravenous insect. ort. cians who are quaufied by trainmg and empenence inEXTERNAL RADIATION The labeled cells remam m the blood provedmg excellent the sete use and handimg of radmuchdes and whose
The specific gamma ray constant for Technetium images of the cardiac blood pool. Pregnancy Categwy C: enence and trammg have been approved by theen
Tc 99m is 0 8 RJm.lkcurie hour at I cm. The first AmmM reprcduct ve studies have not been conducted appropnate government agency authorized to hcense
hatt value thickness of lead (Pb) for Technetsum Tc.99m Indecations and Usage w th Tecnnetium Tc 99m BNL RBC. It is also not known W use o ramucWs.is 0 2 rnm A range of values for the relat,ve attenuation

Technetium Tc 99m labeled red b6ood cells can be used whether Tect;netium Tc 94m BNL RBC can cause tetal Technetium Tc 99m BNL RBC as prepared by simplyof the radsation emitted by this radeuchde that results
from the mterposste of vanous thicknesses of Pb is for gated blood pool imagmg studymg erection frac- harm when admemstered to a pregnant woman or can

a tect reproducta capac.ty. Technetium Tc99m mthdrawmg 4 mL of patient blood mto a heparmiredr
shown m Table II. For e ample, to facilitate control of tions, detecte of gastro mtest.nal bseedmg: detection

masses; C anges en pulmonary blood BNL RBC should be given to a pregnant woman only syrmge and adding it to the hit. M ning smmediately to
h dissolve the freeze dried sohds pt the blood andof abdommatthe rad.ation esposure from mih. cur,e amounts of this et clearty needed.

radmuchde the use of 2 5 mm of Pb will decrease the
volume and venography. gentry rotatmg for f.ve minutes at room teroperature.

Add 1 mL of the EDTA solution; centnfuge the tube;enternal rad.ation esposure by a factor of about 1.000.
Contraendications: Idealty, examinates usmg radiopharmaceuticals. remove a small volume of packed red cells and transfer.

Table il radiaton attenuation by lead shieldmg None known. especialty those elective m nature, of a woman of to the reacta vial contammg the sodium pertechne-*

..
shield thickress lead coefficeent of attermaten childbeanng capabahty should be performed during tate. Incubate the Technetium Tc 99m m.uture for 10

the first few (appeonimately 10) days followmg the m nutes. Shieldmg should be utilized when prepanng
(Pt) mm Warningg onset of menses. the Technetium . RBC mixture.

0.5 None known.,O2,

08 10 1
16 10 2.

25 10 3
J 33 10 4
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Radiation Dosimetry: Preparaten: . Notes on the BNL RBC Kit f The int does not contam hepann Tt e, a

The estimated absorbed radiation dose (2) to an Procedure for Preparmg Tc 99tn Labeled Red Blood bepannized syrmge must be used for draemg the
a instant Tc 99m solut ons and the first milkmg from pat.ent's blood. The syrmge should be coated w-th

ave < age pat,ent (70kg) from an meravenous miection Cells Usmg the BNL Red Blood Cell Kit a new generator or over the weekend are not doute heparm solution so that appronimate'y 100
of a maximum dose of 20 mahcunes of Technettum Use asepte techniques throughout the procedure, recommended for use mth the het ethout first units of bepann are present m the syrmge before
Tc 99m BNL R8C are shown m Table IV. test.ng labehng yield with desired amount of draemg blood

1. Add 13 mL (smallest possible volume is preferable) Tc 99m activity.
of sahne Tc 99m perfechnefate to a shielded stente g. The bbehng parameters have been optimized forTABLEIV and pyrogen free 1015 mL pharmiceutical vial b. Only a fract.on of the im m the kit is taken up by

Patient and assay Store m a lead meld (up to 100 mCe) tne RBC. Extracellular stannous tm M the plasma) con,,c,th human red blood ce s. It is advisabre to
use = n

g,, ggggn,, pnor to use other than with
Absorted rad,ation (see Note a) depresses the Tc 99m labeimg of PBC and has to human blood

. be removed The EDTA through its chelating action
jr 2. Draw 4 mL of patient blood into a heparmized and partly through omdative and other poss.bleTim i

syrmge apd add to kit (see note f). Up to 6 mL mechanisms effectively sequesters the extracellular h. It es recommended that the labeimg yield determe
Blood Total Body 0222 blood may be used if the bematocrit is low. tin and thus reduces the stannous tin content of nations be carned out whde acquenng famahanty
Liver; Liver 0 378 plasma trapped withm the packed centro ged RBC eth the labehr.g procedure durmg mittai stages. oru
spleen Sp:ee.: 0380 3 Min immediately to dissolve the freeze dned sobds to a minimum level when the history of technetium solutions is not

g , g
kidney Ndney 02'6 m the blood and ger$y rotate the tube for five
Heart Heart Waff and Contents 1120 mmutes at roorn temperature To prepare the EDTA solution for use mth this kit- '0"0"mg procer%re is satsafactory.

take any commercially avaelable disodium EDTA or Draw an abouot (01 - 0 5 mL) of the well minedLung Lung 0340 . ,

B! adder ' Bladder (empty) 0 254 4. Add I mL of a 4 4 5. EDTA (ethylenediamme calcium disodium EDTA solut,an for miecteon por
i,n,,ed red blooa cell suspermon into a syrmee and

Bladder B| adder (4 hr hold, no voed) 2 866 tetraacette ac6d, dMdium of calcium disodium salt) nample. Endrate. Edetate disodium miection. USP, add to a tube cor*tammg 2 mL sahne Min 'bneity
Testes Bladder (empty) 0.174 solution (see Note b). Draw an equal volume of arr 15% solution m wa*er. pH7. Abbott Laboratones, and centnfuge for 5 mm at 1300 x G WithdrawNorth Chicago. II 60064 USA). and ddute withTestes, Bladder (4 br. hold, no void) 0236 to avoid pressure t>uddup en the tube. supernataet solution carefully eth a long disposable

"'f*",,''4-f r insecten to give a final concen- Pasteur hpet or a scenal needle and transfer to5''"''**Ovanes Ovanes (Bradder empty) 0 296
Ovanes 'Ovanes (Bladder. 4 hr. hold. no void) 0 392 5. Min bnefly by gertly mvertmg about 5 t.mes, and -

another tube Count supernatant solution and red
Total Body' Total Body 0.296 centotuge the tube upsede down 5 m nutes at bl d cells and calculate the y.eid as followvAlternately, an in house EDTA preparat on can be1300 m G (2900 RPM for 14 cm spin radius fufi used if desired To prepare thes, **igh out 4 4 g Act,vity in RBC's X 1005 ett e nternateonal Chnical Centnfuge desodium EDTA or calcium disodium EDTA (reagent Percent labehng yield =(2) R. Loewmger. M Berman A Revised Scheme for

M i Act RBC + Act. S Sol.Calcu'atmg the Absorbed Dose from Bologically grade) and dissolve m stente water for miection or,
destatied water. under st,rnng. and make up the The Tc 09m actevity should be measured JoseDistnbuted Radionuchdes. MIRD Pamphlet No.1. 6 Mamtam the tube rm the mverted position to avoid volume to 100 mt. Stenhze th+s solut on by auto. cahbrator unless the sample t'as been ah coolRev. sed New York. Society of Nuclear Medicme, disturt mg tne packed RBC s. Usmg a standard 20G clavmg. down to I yCi m which case a Nal gamma counter can

March (1976). Stente needie and a 2 3 mL stente disposable
be uMsyrmge, w.thdraw I 25 2 0 mL of RBC's (dependmg Ahquots of the stenle 4 4% EDTA solution (either

on volume of whole bimd used) and transfer to the m house or commerciaf) can be dispended into al
Storage-How Supphed. premeased technetium prepared m (1). To remove number of individual sterde vials and stored in the ' at mom kvaW OMM'

the RBC's from the upside down vacutamer tube. refngerator for subsequent use' e
Technetium Tc 99m BNL Red Blood Cell Kit es supphed make sure the plunger of the 3 mL syrmge is pushedas a sterele pyrogen free k t conta nmg 6 vacutamer all the way into the syrmge barret before punctuneg C. Blood volume has been cho5ea so that 19e operstor Desposal:
tubes. Each tube contams a lyophibied mixture of the vacutaener stopper - miect on of a.r mto the need not worry about the ph a-ceil ente' face - The residual matenals shou 8d be d scarded m accor-2 O ug of Tm. 3 7 mg of Sodium Citrate. 5 5 mg of settled RBC's mal resuspend the ceits. Once the some RBC's wdl be le't tehme The removal of dance eth Federal. State and Local regulations.Dextrose and 011 mg (maximum) Sodium CNonde. needle has lust penetrated the vacutamer stopper, 125 2 0 mL of RBC's does not create any app-e-

remove the RBC's m one smooth plunger ethdrawal caable vacuum m the closed tow, for further mformation or if any problems are encoun-
.

rnovement - erect on of cells from the syrmge back tered, please contact. Cadema Medical Products, Inc.
Kit Contents: mte the vacutamer tube w.li resuspend the remam. d The descnbed procedure yieds an excellent agent (914) 343 7474
6 Stente unit dose vacutainer tubes (10 mL) each mg celis and the operateos cannot be contmued for blood pool imagmg and red cell mass studies.

conta.nmg 2.0 mg Tm. 33 mg Sodium Citrate; =4out recentnfugaton (see Note c). Substrtution of the todowmg for step 7 produces
55 mg Dextrose. 0 11 mg Sodium Chloride; j en ideal s#enic agent incuMe tu tecNeum. Manufactured for
Lyophahied. 7.11cubate the technettum-RBC fnisture for ten min. RBC mixture 15 minutes at 49'C e th gentte resmg' WEMA MER PRODE Eutes at room temperature with gentle miumg. e A shghtly modified procedure mvolves the use of M'ddietown. N Y.10940 -

12 Pressure Senserrve Labels for fmal Technetium 8 dssay and ddute approonately for in ectior Cett 1 mL blood., anoes for the use of the BNL RBC
Tc 99m BNL RBC. s krt in pediatnc sophcations (undamaged as well.separaton and ymid determmat on at tms pomt

(Note h) cons.stentiy g've 98 * % y' elds. (we note d as beat damaged cells). For details, contact the By BROOKHAv'EN NATaONAL LABORATORIES
kit supphers. Upton, N.Y.119731. Package msert. for preparation of damaged cells for spenic studees.) . r
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.RBC

:< PREPARATION

Procedure fo'r preparing Tc-99m'- labeled Red Blood' Cells Using the BNL
' Red Blood Cell Kit.

~

Use aseptic techniques throughout the procedure.
,

1. Complete and: affix the RBC radiation warning lab'el
-to the reaction vial.

2. Use waterproof gloves during the-preparation procedure.

3.- Place the.RBC vacutainer in a suitable lead shield that has a
fitted lead cap.

14.. Using a shielded syringe, add 1-3 mL (smallest possible volume is
preferable) of~ saline Tc-99m pertechnetate to a shielded sterile-

.and pyrogen-free 10-15 mL' pharmaceutical vial-and assay. Store in
. a lead shield (up to 100 mci) (see Note a).

5.. Draw 4 mL of patient blood into a heparinized syringe and add to
kit (see note f). .Up to 6 mL blood may be used if the hematocrit
is low.'

.6. Place a lead-cap on the vacutainer lead shield prior to mixing the
contents by rotation.

7. . Mix'immediately to dissolve the freeze-dried solids in the blood and
gently rotate-the tube for five minutes at room temperature.-

~

8. . Add 1 mL of a 4.4% EDTA (ethylenediamine tetraacetic acid, disodium
or calcium disodium salt) solution'(see Note b). Draw an equal
volume of air to avoid pressure buildup.in the tube.

9. Mix briefly in the capped lead shield by gently inverting about five
times, and centrifuge the tube upside down-five minutes at
1300 x.G (2900 RPM for 14 cm spin radius; full speed setting on

. International Clinical Centrifuge Model CL 20928m).

10. Maintain the tube in the-inverted ponition to avoid disturbing the
packed RBC's. Using a standard 20 G Sterile needle and a 2-3 mL

: sterile shielded disposable syringe, withdraw 1.25-2.0 mL of RBC's
.

~ (depending on volume of whole blood used) and transfer to the
..

premeasured technetium prepared in (1). To remove the RBC's from
: the upside-down vacutainer tube, make sure the plunger of the 3 mL
syringe is pushed all the way into the syringe barrel before puncturing
the vacutainer stopper - injection of air into the settled RBC's
will resuspend.the cells. Once the needle has just penetrated the.
vacutainer stopper, remove the RBC's in one smooth plunger withdrawal-
movement - ejection of- cells from' the syringe back into the vacutainer
' tube;will resuspend the remaining cells and the operation cannot be
continued without recentrifugation (see Note c).
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'11. ' Incubate the technetium-RBC mixture for ten minutes at
-room temperature with gentle mixing.

I

12. -Complete and affix the radioactive contents label to
the vial shield.

13. ' Assay and dilute appropriately ~ prior to injection. Cell
separation and yield determination at this point (Note h)

,

. consistently give 98 +% yields. (see' note d for preparation
of damaged cells for splenic studies).

The DTPA reagent kit is approved.for use by the U. S.
NRC pursuant to 35.14 and.35.110 Group III of-10 CFR
Part 35.

/


