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License No. 20-00320-17MA |
Docket No. 030-10796 ;

Control No. I18167 I

i

Du Pont Merck Pharmaceutical Company ]
A'ITN: Francis E. Roy, Jr. ;

Development Health Physicist j

331 Treble Cove Road i

North Billerica, Massachusetts 01862 |
i

Dear Mr. Roy:
,

!

Please find enclosed the renewal of your NRC Material License. I

Please review the enclosed document carefully and be sure that you understand all conditions. f
If there are any errors or questions, please notify the Region I Material Licensing Section, '

(215) 337-5093, so that we can provide appropriate corrections and answers. |
|

Please be advised that you must conduct your program involving licensed radioactive !
materials in accordance with the conditions of your NRC license, representations made m |

-

your license application, and NRC regulations. In particular, please note the items in the :
enclosed, " Requirements for Materials Licensees." !

-!

Since serious consequences to employees and the public can result from failure to comply [
with NRC requirements, the NRC expects licensees to pay meticulous attention to detail and !
to achieve the high standard of compliance which the NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for inspections in
accordance with 10 CFR Part 170. Failure to conduct your program safely and in |
accordance with NRC regulations, license conditions, and representations made in your _|
license application and supplemental correspondence with NRC will result in pm=pt and i
vigorous enforcement action against you. This could include issuance of a notice of |
violation, or in case of serious violations, an imposition of a civil penalty or an order !

suspending, modifying or revoking your license as specified in the General Policy and !
Procedures for NRC Enforcement Actions,10 CFR Part 2, Appendix C. |

,

|
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Du Pont l'ferck Pharmaceutical Company -2-

We wish you success in operating a safe and effeedve licensed progam.

Sincemly,

Crig:nci Qnod by:
Dunctn Wr.!!c

Duncan White
Nuclear Materials Safety Branch
Division of Radiation Safety

and Safeguards

Enclosures:
1. Amendment No. 20
2. Requirements for Matedals Licensees

DRSS:RI
Di'hite/ srb
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NOTE TO DMB:
,

TIIE ATTACHED DOCUMENTS ARE TO BE PROCESSED AS QNE MATERIALS
LICENSING PACKAGE.

LICENSE NUMBER:88 '//SJ # 17/77#

DOCKET NUMBER: # $ 8 - / d 7 9 [o

CONTROL NUMBER: / / 7/6 ~/

} THIS SIIEET MAY BE DISCARDED AFTER PROCESSING.

THANK YOU!

f' 5 0 ] O ,
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UNITED STATES
'

h NUCLEAR REGULATORY COMMISSION
g :j REGloN I
o, 4 475 ALLENDALE ROAD
%g ,e'' KING OF PRUSSIA, PENNSYLVANIA 194061415

REAGENT KIT DISTRIBUTION APPROVAL

Du Pont Merck Pharmaceutical Company
Medical Products Department

331 Treble Cove Road
North Billerica, Massachasetts 01862

Approval No. 20-00320-17MA
Docket No. 030-10796
Amendment No. 20

In accordance with letter dated May 28, 1993, Approval No. 20-00320-17MA is amended in
its entirety to ead as follows:

1. The Reagent Kit (s) listed below are approved for distribution by Du Pont Merck
Pharmaceutical Company to persons licensed pursuant to Section 35.14 and Section
35.100, Group III, of 10 CFR Part 35, (superseded) or Section 35.11 and Section
35.200 of 10 CFR Part 35 (effective April 1,1987) or under equivalent licenses of
Agreement States.

Kit Trade Name Radiopharmaceutical Prepared From Kit

A. "Glucoscan TM" A. Technetium 99m labeled gluceptate sodium
Technetium 99m Gluceptate
Sodium Kit (NDA 17-907)

B. "Pulmolite TM" 8. Technetium 99m labeled aggregated albumin
Technetium 99m Aggregated

C. "Osteolite TM" C. Technetium 99m labeled medronate sodium
Medronate Sodium Kit
(NDA 17-972)

D. " Pyrolite TM" D. Technetium 99m labeled pyrophosphate /
Stannous Pyrophosphate / trimetaphosphate sodium
Trimetaphosphate Agent
(NDA 17-684)

E. " Microlite TM" E. Technetium 99m labeled albumin colloid
Technetium 99m
Microaggregated Albumin Kit
(NDA 18-263)

F. "Hepatolite TM" F. Technetium 99m labeled Disofenin
Technetium 99m Disofenin Kit
(NDA 18-476)

OFFIC1/u. RECORD COPY ML 10
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G. "Cardiolite TM" G. Technetium 99m labeled
Technetium 99m Sestamibi
(IND 28,333) (NDA 19-785)

.

H. "Neurolite TM" 3. Technetium 99m labeled
2Technetium Tc-99m N, N -1,2-ethylenediylbis-

RP-217A (IND 30,612) L-cysteine diethyl ester (ECD)

1. "DTPA" I. Technetium 99m labeled pentetate
Technetium 99m DTPA Kit
(NDA 17-264)

2. The Reagent Kit (s) listed above shall be manufactured, packaged, labeled, and
distributed in accordance with statements, representations and procedures contained
in letters dated January 28, 1988, April 21, 1988, December 7, 1990, March 13,
1991, January 15, 1992, and June 19, 1992, October 6, 1992, November 2, 1992 and
May 28, 1993. ;

3. Any proposed changes in packaging, shielding, labeling, or the package insert shall
be submitted to the U. S. Nuclear Regulatory Commission, Region I, Nuclear
Materials Safety and Safeguards Branch, 475 Allendale Road, King of Prussia,
Pennsylvania 19406.

4. Du Pont Merck Pharmaceutical Company, Medical Products Department is authorized to !

distribute Reagent Kits from 331 Treble Cove Road, North Billerica, Massachusetts.
'

5. Du Pont Merck Pharmaceutical Company, Medical Products Department shall notify the
U. S. Nuclear Regulatory Commission within thirty (30) days of the termination of a
" Notice of Claimed Investigation Exemption for a New Drug" (IND) or the withdrawal
of approval of a "New Drug Application" (NDA) for any Reagent Kit (s) listed in
Item 1 of this approval.

6. This approval shall expire on September 30, 1998.

!

For the U.S. Nuclear Regulatory Commission ]
Cridnc.15:gnoci By:

SEP 271993 ouscan wie .Date g, ,

Nuclear Materials safety Branch
Region I
King of Prussia, Pennsylvania 19406 ;

|
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The Du Pat Merck Pharmacev'"% Company ,q,,
Radophrmaceutd Divsion |} L )

" "f 331 TreNe Ceve Acad

N. E4 eta. MA OtBE2

(538) (2 7 9531

May 28,1993

U.S. Nuclear Regulatory Commission .

07C' !o7%
Region I '-

Attn: Elizabeth Ullrich
DUPONT 475 AllendaleRoad ;

MERCK King of Prussia, PA 19406

Reference: Materials License #20-00320-17MA
'

Dear Ms. Ullrich:

This is a request for renewal of the above-referenced license.

All the communications referenced in License Condition #2 continue to provide valid
descriptions of the packaging and labeling of the licensed material. Therefore, I am
submitting this license renewal request with reference to the previously submitted
documents.

The following documents continue to represent our current program and are attached for
your review:

1. Application dated January 28,1988.
,

2. Letter dated April 21,1988. |
3. Letterdated December 7,1990. !

4. Letter dated March 13,1991.
5. LetterdatedJanuary 15,1992.
6. Letter dated June 19,1992.
7. Letter dated October 6,1992.
8. Letter dated November 2,1992.

A check is enclosed in the amount of $540 in payment of the license renewal fee as
specified for Fee Category 3D in the regulations ofTitle 10 CFR Part 170, {l70.31.

Please contact me if you require any additional information. ~~
W J - _}J_

Sincerely, jI R jyy J. -{,

[ta m C h' s
; 1 j( --

;_ (eW . gj.
Francis E. Roy Jr. (Skip i '. Mg M - ---- -}

--!
Development Ilealth Physicist 1i . _-

l.b r 4 "if( '.'~ _ :
2 =Jf C

Telephone: 508-671-8242

"' '

'$"t $'[ dim COW
* S'" 118167
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Docket No. 030-10796
License No. 20-00320-17MA
Control No. 118167

Du Pont Merck Pharmaceutical Company
ATTN: Francis E. Roy, Jr.

Development Health Physicist
331 Treble Cove Road
North Billerica, Massachusetts 01862

Dear Mr. Roy:

Subject: LICENSE RENEWAL APPLICATION

This is to acknowledge receipt of your application for renewal of material (s) license
identified above. Your application is deemed timely filed, and accordingly, the license
will not expire until Snal action has been taken by this ofGee.

Any correspondence regarding the renewal application should reference the control number
speciGed above.

Sincerely,

Oridad SiyaC Dy;

Sheryl Villar, Chief
Licensing Assistance Section |

Division of Radiation Safety i

and Safeguards {
-!
,

;

!

I

,
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S:\PENDING\DUPONT.DTL OFFICIAL RECORD COPY June 22,1993 |
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November 2,1992

United States Nuclear Regulatory Commission
DU PONT Region I

Attm John D. Kinneman, ChiefMERCK
Research, Development & Decommissioning Section
Division of Radiation Safety and Safeguards

475 Allendale Road
King of Prussia, PA 19406

Reference: Materials License No. 20-00320-17MA <

Gentlemen:

This is a request for license amendment for the above-referenced distribution approval.

The Food and Drug Administation has approved our kit Cardiolite@ for a new indication,
the diagnosis and localization ofischemia and coronary ar1ery disease.

Attached is a copy of the FDA's approval of the supplemental new dmg application (NDA)
and a copy of the revised package insert. All other packaging and labeling for this product
will remain the same as previously submitted to your office.

A check is enclosed in the amount of $330.00 in payment of the amendment processing fee
as specified for Fee Category 3D in the regulations of Title 10 CFR Part 170 Section
170.31.

Please contact me if you require any additional information.

Sincerely,

juwcu d.
,

Fmncis E. Roy, J .
Development IIealth Physicist

.
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f ood and Drug Admnwat,on

h _! Ror6 vdle MD 20857

!4 %f !'fM_
/NDA 19-785/S-002

SEP - 9 E
The,Du Pont Merck Pharmaceutical Company
331 Treble Cove Road
N. Billerica, Massachusetts 01862

Attention: Robert Kirsch
Associate Director, Regulatory Affairs

Dear Mr. Kirsch:

Reference is made to your supplemental new drug application (NDA)
dated February 11, 1991, submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Cardiolite (Kit for the
preparation of Technetium, Tc99m Sestamibi) .

This supplemental application provides for the indication;
diagnosis and localization of ischemia and coronary artery
disease.

We also acknowledge receipt of your amendments dated April 22,
1991 and August 6, 1992. The latter provides draft labeling in
response to the Agency's supplement approvable letter dated
July 27, 1992.

Additionally, we refer to our telephone conversation on
September 3, 1992, in which you agreed to the following labeling
revisions:

1. The INDICATIONS AND USAGE section will be revised to read
as follows:

"CARDIOLITE, Kit for the preparation of Technetium Tc99m
Sestamibi is a myocardial perfusion agent that is useful in
the evaluation of ischemic heart disease. CARDIOLITE, Kit
for the preparation of Technetium Tc99m Sestamibi is useful
in distinguishing normal from abnormal myocardium and in the
localization of the abnormality, in patients with suspected
myocardial infarction, ischemic heart disease or coronarf
artery disease. Evaluation of ischemic heart disease or
coronary artery disease is accomplished using rest and
stress techniques.

CARDIOLITE, Kit for the preparation of Technetium Tc99m ,

Sestamibi, is also useful in the evaluation of myocardial
'

function using the first pass technique."

.
i

-
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NDA 19-785/S-002

Rest-exercise imaging with Tc99m Sestamibi in conjunction
with other diagnostic information may be used to evaluate
ischemic heart disease and its localization.
In clinical trials, using a template consisting of the'

anterior wall, inferior-posterior wall and isolated apex,
localization in the anterior or inferior-posterior wall in
patients with suspected angina pectoris or coronary artery
disease was shown, Disease localization isolated to the
apex has not been established. Tc99m Sestamibi has not been
studied or evaluated in other cardiac diseases."
It is usually not possible to differentiate recent from old
myocardial infarction or to differentiate recent myocardial
infarction from ischemia."

2. The last paragraph in the General subsection of the
PRECAUTIONS section will be deleted.

3. The ADVERSE REACTIONS section will be revised to read as
follows:

"During clinical trials, approximately 8% of patients
experienced a transient metallic or bitter taste immediately ,

after the injection of Technetium Tc99m Sestamibi. A few
cases of transient headache, flushing and non-itching rash
have also been attributed to administration of the agent.

|Cases of angina, chest pain, and death have occurred (See
'

WARNINGS and PRECAUTIONS). The following adverse reactions
have been rarely reported: signs and symptoms consistent
with seizure occurring shortly after administration of the
agent; transient arthritis in the wrist joint; and severe
hypersensitivity, which was characterized by dyspnea,
hypotension, bradycardia, asthenia and vomiting within two
hours after a second injection of' Technetium Tc99m
Sestamibi."

We also refer to the September 9, 1992, telephone conversation
between yourself and Kathryn Huntley, of this Division, during
which it was agreed that the following statement would be removed
from the PRECAUTIONS section, Pregnancy subsection, to bring the
labeling into conformance with 21 CFR 201.57:

" Ideally, examinations using radiopharmaceuticals,
especially those elective in nature, of a woman of
childbearing capability, should be performed during the
first few (approximately 10) days following the onset of
mennes."

} |We have completed the review of this supplemental application, as ,

I

amended, and have concluded that adequate information has been
presented to demonstrate the drug product is safe and effective

i



n

4* .

v ;-

..

;. ,

3NDA 19-785/S-002

for use as recommended in the draft labeling dated August 6,
1992, as revised above by the September 3 and 9, 1992, telephone

,

conversations. Accordingly, the supplemental application, with
the labeling revisions described above, is approved effective as
of the date of this letter.

These revisions are terms of the-supplement approval. Marketing
the product before making, exactly as agreed to, the revisions in
the product's final printed labeling (FPL) may render the product
misbranded and an unapproved new drug. ,

Please submit twelve (12) copies of the FPL identical-to the
draft labeling, with the agreed upon revisions, to the Food and. >

Drug Administration (FDA) as soon as available. Seven of the
copies should be individually mounted on heavy weight paper or ,

similar material. The submission should be designated for
administrative purposes as "FPL for Approved "NDA 19-785/S-002".

^

Approval of this submission by the FDA is not required before the ,

!labeling is used.

We remind you that you must comply with the requirements set
forth under 21 CFR 314.80 and 314.81 for an approved NDA.

Should there be any questions regarding this communication,
please contact Ms. Susan Lange at (301) 443-5973.

Sincerely,
,

k04

Wiley A. Chambers, M.D.
Acting Director i

Division of Medical Imaging,
Surgical and Dental Products

,

Office of Drug Evaluation I
Center for Drug Evaluation and Research ;

:
r

,

2. i
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fOctober 6,1992

,

|
3

i

United States Nuclear Regulatory Commission j

DUPONT Region I ;

Attn- A:ithony Dimitdadis |MERCK
Division of Radiation Safety and Safeguards !

475 Allendale Road ;

King of Prussia, PA 19406 !

!

Reference: 1. Mail Control Number 116768 e

2. Materials License No. 20 00320-17MA |
,

!

!

!
Dear Mr. Dimitriadis: !

>

!

This is written in response to your verbal request for additional information (
concerning our license amendment for the above-referenced distribution approval. ;;

'

r

I have attached for your review two sets ofsamples of the Neurolite package -)
insert, the kit box label, the Vial A label and the Vial B label. These samples are .i
originals generated by the printing company. |

.

As stated in the le:ter dated June 19,1992 the " Caution, Radioactive Material" label .!
that is applied to the neck of the vial of the final prepamtion has not changed since ,

the original submission af this label to your records on January 28,1988. j
Please contact me if you require any additional information. |

I
|Sincerely,

bo->cu 0/0- -

:

Francis E. Rey, Jr. |
Development Health Physicist j<

'
!

Telephon::: (508) 671-8242 |
!

Toll Free: 1-800-362-2668, ext. 8242. I

!
|>

'

!

!
;

I
,

A Parti ershgi of DL Patu enc thr9 f. Co . Inr.
;

t
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Kit for the Preparetron of Technetium Tc99m Dicisate
for Diagnostic Use

i

DESCRIPTION: This kit formulation consists of two vials: Vial A contains Bicisato
dihydrochtonde (N, fr-1, 2-sthylenedsylbis-L-cysteine 6 ethyl ester 6hydrochlorede)
and a reducmg agent as a lyophiked sohd. and Vial B contains a butter solution.
Each vialis stente, non-pyrogenic and contains:

Vial A -
Bicisate dihydrochionde (ECD-2HCI) 0.90mg :Stannous chloride,6 hydrate 0.072mg

!Disodum EDTA,6 hydrate p 0.36mg
Mannitol *: e ij ' 24 mg.

L' F? i,
,

.. !
Vial A as lyopnihred and stored under riitrogen. The pH cf the solution before
tyophilization is 2 45 - 2 95. This vialis stored at room temperature (15-30*C).

Viat0- i

Sodium phosphate dibasic heptahydrate 4.1 mg
Sodium phosphate monobasic mnnohydrate 046mg
Water for injection 1 ml

Vaal B is stored under air. The pH of the vial is 7.2 8 0. This vialis stored at room
temperature (15-30"C). ';

This drug is administered by intravenous infection for diagnostic use after i

reconstitution weth Sodium Pertechnetate Tc99m injection. The precrse structure of the
Technetium complex is (H. [[-ethylendi-L-cysteinato(3-)}oro[Tc99m] technetium (V),
dethyl ester.

PHYSICAL CHARACTEFISTICS

Technetium Tc99m decays by isomenc transtteon wt a physical half-hfe of 6.02
hours 1. Photons that are useful for the detection a'id imaging studies are listed in
Tdje *

)
Table 1. Principle Radiation Errnssion Data

R,1mq Mean % / Dserat'on Mean Enerov (kev)

Gamma-2 89.07 140.5

1 Koches. David C.," Radioactive Decay Data TabWs . DOEmC 11026,108
(1981).

PACKAGE INSERT

l

i

_ _ _ _ _ . - _ - - _ - _ - _ _ - - - _-
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KIT BOX LABEL
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VIAL A LABEL VIAL B LABEL
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(',08) f47 9531
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June 19,1992
,

United States Nuclear Regulatory Commission
Region I
Attn: Fmncis M. Costello, Chicf

Research, Development & Decommissioning Section

DUPONT Division of Radiation Safety and Safeguards :
- 475 Allendale Road !MERCK King of Pmssia, PA 19406

:
Reference: Materials License No. 20-00320-17MA

~

Gentlemen: *

This is a request for an amendment to the above-referenced license to authorize the
use of our new company name on the labeling, packaging and package insert for the
reagent kit Neurolite .

I have enclosed for your review a copy of..

the revised package insert, j
the kit box label,
the kit's Vial A label, and

'

the kit's Vial B label.

He " Caution, Radioactive Material" label that is applied to the neck of the vial of
the final prepamtion has not changed since the original submission of this label to
your records on January 28,1988.

As a result of data being generated from the clinical trials under IND 30,612 the
package insert needs some revision. From the standpoint of radiation safety, the
only significant modification needed in the insert since the original submission in t

1988 is the increase in the mnge of activity of radioactive material specified for the
diagnostic use of this product. The suggested dose range has been specified in this ;

revised insert at 5-45 millicuries. The maximum dose is 45 mCiif the patient voids
within 2 hours after the injection. A voiding interval of 4.8 hours allows for a
maximum of 20 mci to be administered. In the insert submitted to your office in
1988 the maximum dose range for intravenous administration was 5-20 millicuries. |

A check is enclosed in the amount of $310.00 in payment of the amendment |
processing fee as specified for Fee Category 3D in the regulations of Title 10 CFR
Part 170 Section 170.31.

Please contact me if you require any additional information.

Sincerely,

hek C / J
Francis E. Roy, Jr. '
IIcalth Physicist

A Dniev p N DdW W Me 3 & Co . M *

. bI
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The DuPont Merck Pharmace'utical Company .

331 Treble Cove Road i

Billerica, Massachusetts 01862 l

,

NEUROLITE@ |
Kit for the Preparation of Technetium Tc99m Bicisate ;

for Diagnostic Use ;

!
DESCRIPTION: This kit formulation consists of two vials: Vial A contains Bicisate i

dihydrochloride (N. N'-1, 2-ethylenediylbis-L-cysteine diethyl ester dihydrochloride) |
and a reducing agent as a lyophilized solid, and Vial B contains a buffer solution. .

!Each vial is sterile, non-pyrogenic and contains:
:

Vial A -
: Bicisate dihydrochloride (ECD 2 hcl) 0.90mg i
'

Stannous chloride, dihydrate 0.072mg j
Disodium EDTA, dihydrate 0.36mg |
Mannitol 24 mg

| Vial A is lyophilized and stored under nitrogen. The pH of the solution before
,

lyophilization is 2.45 - 2.95. This vialis stored at room temperature (15-30 C). ;
"

Vial B -
Sodium phosphate dibasic heptahydrate 4.1 mg i

Sodium phosphate monobasic monohydrate 0.46mg |
Water for injection 1 mi |

Vial B is stored under air. The pH of the vial is 7.2 - 8.0. This vial is stored at room
temperature (15-30 C).

This drug is administered by intravenous injection for diagnostic use after
recunstitution with Sodium Pertechnetate Tc99m injection. The precise structure of the
Technetium complex is [N, N'-ethylendi-L-cysteinato(3-)]oxo[Tc99m] technetium (V),;

diethyl ester.
~

PHYSICAL CHARACTERISTICS

Technetium Tc99m decays by isomeric transition with a physical half-life of 6.02
hours 1. Photons that are useful for the detection and imaging studies are listed in-

Table 1.

Table 1. Principle Radiation Emission Data |

Radiation Mean % / Disintearation Mean Energy (kev)
1

Gamma-2 89.07 140.5 |
4

f

1 Kocher, David C., " Radioactive Decay Data Tables", DOE / TIC 11026,108
(1981).

i

__ _ __.
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External Radiation |
!

The specific gamma ray constant for Tc99m is 5.4 microcoulombs/kg-MBq-hr I

(0.78R/ mci-hr) at lem. The first half value layeris 0.017cm of Pb. A range of values j

for the relative attenuation of the radiation emitted by this radionuclide that results from i
interposition of various thicknesses of lead (Pb) is shown in Tabie 2. To facilitate ;
control of the radiation exposure from MBq (mci) amounts of this radionuclide, the use |
of a 0.25cm thickness of lead (Pb) will attenuate the radiation by a factor of 1,000. |;

I

. Table 2. Radiation Attenuation by Lead Shielding !
:

Shield Thickness (Pb) em Coefficient of Attenuation !
!

0.017 0.5 |
0.08 10-1 }
0.16 10-2 }

-

0.25 10-3 !

0.33 10-4 !
!

!
!

To correct for physical decay of this radionuclide, the fractions that remain at selected |
time intervals after the time of calibration are shown in Table 3. |

;

Table 3. Physical Decay Chart; Technetium Tc99m Half-Life 6.02 Hours '

i

Hours Fraction Remainino Hours Fractions Remainino

0* 1.000 7 447 !
1 .891 8 .398 |
2 .794 9 .355 ;

3 .708 10 .316
4 .631 11 .282 !,

5 .562 12 .251 !
6 .501 !

!

! * Calibration Time |
|

CLINICAL PHARMACOLOGY: Technetium Tc99m Bicisate ([M, N'-ethylendi-L- |~

cysteinato(3-)]oxo[Tc99m] technetium (V), diethyl ester) is well extracted by the i

monkey brain (4.7% 1.D.) and is retained for a prolonged period post-injection (T1/2 I
'>24 hrs.)in the monkey brain. Autoradiographic studies of monkey brain show

Technetium Tc99m Bicisate to be distributed according to regional cerebral blood flow
: in a pattern consistent with the standard tracer,14C iodoantipyrine.

|

t

!
_ _ _ - _ _ _ . _ _ . _ . -
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The retention of Technetium Tc99m Bicisate in the CNS appears to be related to the
relatively rapid metabolism of the parent compound in the brain. To date, the evidence
for this is indirect. But, in monkey brain homogenates, the complex is metabolized
completely to a single, less lipophilic component. The same metabolite was present in
the cerebrospinal fluid of a monkey dosed intravenously with Tc99m Bicisate. Imaging
and/or biodistribution studies in eight diverse species show prolonged retention of the
egent only in the brains of the primate species. Finally, imaging of the metabolite of
Tc99m Bicisate demonstrates the inability of this material to cross the blood-brain
barrier, suggesting that if it is formed in the brain, the metabolite can not cross the
bloud-brain barrier in either direction.

The major organs in humans that retain Tc99m Bicisate or its metabolite are the brain,
gallbladder, kidneys and Irver. There is initial uptake in the lungs but this activity
clears quickly. The initial brain uptake in humans is about 6% of the injected dose. Its
half-life is about 27 hours.

The primary route of excretion of Tc99m Bicisate is the urinary tract. On average,84%
of the injected dose is cleared through the bladder during the first 24 hours post
injection with up to 50% of the injected dose cleared within the first two hours.
Approximately 11% of the injected dose is cleared through the G.I. tract over 48 hours.

INDICATIONS AND USAGE: Technetium Tc99m Bicisate may be useful for the
determination of regional patterns of blood perfusion in the brain.

CONTRAINDICATIONS: None known.

WARNINGS: None known.

PRECAUTIONS: Patients should be encouraged to ingest fluids and to void frequently
during the 2-6 hours immediately post injection in order to minimize radiation dose to
the bladder.

Contents of the vials are intended only for use in the preparation of Technetium Tc99m
Bicisate and are not to be administered direct!y to the patient without first undergoing
the preparative procedure.

GENERAL

Radioactive drugs must be handled with care and appropriate safety measures should
be used to dinimize radiation exposure to the patients consistent with proper patier:t
management.

Contents of the kit before preparation are not radioactive. However, after the Sodium
Pertechnetate Tc99m injection is added, adequate shielding of the final preparation
must be maintained.

. _ . - . _ -
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The components of the kit are sterile and non-pyrogenic. It is essential to follow
directions carefully and to adhere to strict aseptic procedures during preparation.

Radiopharmaceuticals should be used only by physicians who are qualified by
'

training and experience in the safe use and handling of radionuclides and whose
'

experience and training have been approved by the appropriate government agency
authorized to license the use of radionuclides.

:

Carcinogenesis, Mutagenesis, impairment of Fertility

No long-term animal studies have been performed to evaluate carcinogenic potential
or whether Technetium Tc99m Bicisate affects fertility in males or females. Neurolite
and its active ingredient bicisate dihydrochloride were tested in a battery of seven
mutagenicity assays. Neurolite caused increases in unscheduled DNA synthesis in rat
hepatocytes and sister chromatid exchanges in CHO cells in vitro. Neurolite did not

'

cause gene mutations in the Salmonella /Ames and CHO/HPRT tests, nor did it-cause
chromosome aberrations in human lymphocytes in vitro. Bicisate dihydrochloride |

| caused a borderline mutagenic response at the highest concentration of Smg/ plate in
; one out or four Salmonella test strains in the Ames assay. However, bicisate

dihydrochloride did not show any mutagenic activity in the mouse micronucleus assay
in vivo at doses up to 25mg/kg intravenously (>14000 times the maximum dose).

Pregnancy Category C

Animal reproduction and teratogenicity studies have not been conducted with
Technetium Tc99m Bicisate it is also not known whether Technetium Tc99m Bicisate - ,

can cause fetal harm when administered to a pregnant woman or can affect
'

reproductive capacity. There have been no studies in pregnant women.
'

| Ideally, examinations using radiopharmaceuticals, especially those elective in nature,
' of a woman of childbearing capability, should be performed during the first few

'

(approximately 10) days following the onset of menses.

Nursing Mothers

Technetium Tc99m is excreted in human milk during lactation. Therefore, formula
feedings should be substituted for breast feedings.

Pediatric Use

Safety and effectiveness in children below the age of 18 have not been established. ,

| ADVERSE REACTIONS: In over 600 subjects, there were 4 cases of parosmia, all
'

involving normal volunteers, at one site, who each reported a transient, mild, pleasant
aromatic odor immediately after administration of Technetium Tc99m Bicisate. These *

were the only adverse events which were regarded as possibly related to the
investigational drug. No other adverse reactions specifically attributable to the use of
Technetium Tc99m Bicisate have been reported.

t

|

|
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DOSAGE AND ADMINISTRATION: The suggested dose range for intravenous .

administration, after preparation with fresh oxidant-free sodium pertechnetate Tc99m
injection, in the average patient (70kg) is: !

*

185-1665MBq (5-45 mci).

If the patient voids within 2 hours after the injection, a maximum of 1665MBq (45 mci)
can be administered. A voiding interval of 4.8 hours allows for a maximum of 740MBq

~

;

(20 mci) to be administered.

The patient dose should be measured by a suitable radioactivity calibration system 1

3

immediately prior to patient administration. Radiochemical purity should be checked;

prior to patient administration.
,

Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration whenever solution and container permit.

'

:

Prior to reconstitution, both Vial A and Vial B are to be stored at room temperature
i

(15-30 C).

Store at room temperature (15-30 C) after preparation procedure.
i

RADIATION DOSIMETRY: The radiation doses to organs and tissues of an average i
'

patient (70kg) per 1665MBq (45 mci) of 'lechnetium Tc99m BICISATE injected
intravenously are shown in Table 4.

1

Table 4. Radiation Absorbed Doses From Tc99m BICISATE I

Estimated Absorbed Radiation Dose 2
mGy/1665 MBq mGy/740 MBq

:: (rads /45 mci) (rads /20 mci)
Orgart. 2 0 Hr. Void 4.8 Hr. Void

Brain 9.2 (0.9) 4.0 (0.4)
Gallbladder Wall 40.9 (4.1) 18.2 (1.8)
Lower Large Intestine Wall 21.2 (2.1) 11.1 (1.1)
Small Intestine 15.7 (1.6) 7.5 (0.8)
Upper Large Intestine Wall 27.4 (2.7) 12.4 (1.2)
Kidney; 12.1 (1.2) 5.3 (0.5)
Liver 8.8 (0.9 4.0 (0.4)
Lungs 3.4 (0.3) 1.3 (0.1)
Ovaries 9.9 (1.0) 5J (0.6)
Red Marrow 3.9 (0.4) 1.7 (0.2)
Bone Surfaces 5.8 (0.6) 2.6 (0.3) j

Testes 3.6 (0.4) 2.6 (0.3) !

Thyroid 5.8 (0.6) 2.6 '0.3) !"

,

Urinary Bladder Wall 49.5 (4.9) 53.7 (5.4)
Total Body 4.0 (0.4) 2.2 (0.2)

.

2 osimetry calculated using the MIRD program at Oak Ridge Associated Universities.D



- LO O
.

)
.

?
*

-6-

INSTRUCTIONS FOR PREPARATION OF TECHNETIUM Tc99m BICISATE

Preparation of the Technetium Tc99m Bicisate from the Kit for the Preparation of
Technetium Tc99m Bicisate is done by the following aseptic procedure:

a. Prior to adding the Sodium Pertechnetate Tc99m injection to vial B, write the
,

estimated activity, date, and time of preparation in the space provided on the !

vial label. Then tear off a radiation symbol and attach it to the neck of the vial.
,

,

b. Waterproof gloves should be worn during the preparation procedure. Remove
the plastic disc from both vials and swab the top of each vial closure with
alcohol to disinfect the surface.

c. Place vial B in a suitable radiation shield appropriately labeled with date, time
of preparation, volume and activity.

d. With a sterile shielded syringe, aseptically add 3.70 GBq (100 mci) sterile, non- '

pyrogenic Sodium Pertechnetate Tc99m injection, in approximately 2.0 ml, to
vial B. *

e. With a sterile syringe, rapidly inject 3 3 mL of Sodium Chloride injection into vial
A to dissolve the contents. Shake the contents of the vial for a few seconds. ,

f. With another sterile syringe, immediately (within 30 seconds) transfer 1.0 mL of j
vial A to vial B.

g. Swirl the contents of the vial for a few seconds, and allow this mixture to stand
for thirty minutes at room temperature. *

I
h. Examine the vial contents for particulates and discoloration prior to injection. '

,

i. Aseptically withdraw the required dose using a sterile shielded syringe. Use
within six hours of preparation.

j. Radiochemicai purity should be checked prior to patient administration.
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DETERMINATION OF RADIOCHEMICAL PURITY ;

The preparation and quality control of the agent should follow the below procedure.
!
'

MATERIALS FOR TLC PROCEDURE
~

Baker-Flex silica gel IBF,2.5 x 7.5 cm, Baker #2-4463
Solvent system: Ethyl Acetate, HPLC grade !
Dose calibrator or gamma counter for measuring radioactivity

-

Small chromatographic developing tank i
Syringe and shielded vials, as needed

~

TLC PROCEDURE i
!

Establish the radiochemical purity of the final solution by the thin layer
chromatography (TLC) using Baker-Flex silica gel IBF plates and a solvent sys' ,n of I

ethyl acetate. i
,

Procedure - Using fresh ethyl acetate pour enough solvent into the developing tank to f
a depth of 3 to 4 mm. Seal the tank with Parafilm and allow 15 to 30 minutes for !

solvent equilibration. It is important to pre-equilibrate and preserve the integrity of the !
headspace in the chromatographic tank, otherwise unreproducible TLC results are '

;

obtained. Note: Ethyl acetate is a skin / mucous membrane irritant and should be i
J

handled in a hood whenever porible. :
!

1 With a pencil, draw a faint line across the TLC plate at heights.of two (2) cm, four and
one half (4.5) em and seven (7) cm from the bottom of the TLC plate. . Place i

Iapproximately SpL of the final solution at the center of the 2 cm mark. This can be
accomplished using a syringe fitted with a 25 or 27 guage needle and allowing a drop '

to form while holding the syringe in a vertical position. The diameter of the spot should'

not be greater than 10 mm. Allow the spot to dry for 5 to 10 minutes, no longer.

! The plate is then placed in the pre-equilibrated TLC tank and developed to the 7.0 cm }
line (about 15 minutes). The plate is removed and dried in a ventilated area. |

|
'

Quantification !

,

i Cut the TLC plate at the 4.5 cm mark with scissors. Count the activity on each piece i

using a dose calibrator or a gamma counter. The top portion contains the Tc99m )
Bicisate a..d the bottom portion contains all radioimpurities. '

!

Calculate the radiochemical purity using the following equation: i

Activity on top portion )% Tc99m Bicisate =
,

x 100 1

j Activity on Top + Bottom
]
1
j-

:

. . __ _ . _ , - _ - _ _ _ _ ___ !
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Criteria

Tc99m Bicisate has an Rf of 0.9 +/- 0.1; Colloid, Tc04 , Tc99m EDTA- and Tc(IV) f
'

ECDremain at the origin. If the radiochemical purity is less than 90%, do not use the kit
'

and discard the preparation.

HOW SUPPLIED: Du Pont's Kit for the Preparation of Technetium Tc99m Bicisate is
supplied in kits of 10 vials, five (5) vials of A and five (5) vials of B. Included in each kit ;

is one (1) package insert and ten (10) radiation labels. ;

Both Vial A and Vial B are stored at room temperature (15-30 C). !

!

Store at room temperature (15-30 C) after preparation procedure.

This reagent kit is supplied under IND #30,612 or other appropriate clinical research
license. This reagent kit is approved for use by persons licensed by the U.S. Nuclear :
Regulatory Commission pursue 7t to Section 35.200,10 CFR Part 35 or under '

equivalent licenses of Agreement States. j

Supplied By |
!

The JuPont Merck Pharmaceutical Company !
'

331 Treble Cove Road
'Billerica, Massachusetts 01862

Tel: Toll Free 800-225-1572 !

(For Massachusetts and international, call 508-667-9531) |
|

|

513059

!

:

|

|
|

|
1

- - _ -
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[ Sterile, Non-Pyrogenic, Diagnostic Agent for intravenous Usex
EO

$$ Neurolite@e

$jgE d- Kit for the preparation of Technetium Tc99m Bicisate
ogm a
Em~sB Q Contents: 5 vials of Vial A each containing:
S g .33 g Bicisate Dihydrochloride (ECD *2 hcl) - 0 90mg Mannitol 24mg

SnCl 2H O 0.072mgEDTA 2H O - 0.36mgw Na2gus g 2 22u w Lyophilized and stored under narogen.ggmE
Contents: 5 vials of Vial B each containing:ggpo dcc NaH PO H O - 0.46mg FHPO 7H O - 4.imgcc8E a Na2 2 4 24 2

$ 2 g h f @- In Iml Aqueous Solution.
U*Dge Store at room temperature (15-30'C).w ,,

$jggezEd- @ S y j $DISTRIBUTED BY Z
CAUTION: New drug limited by P ral (US A) law to investigational use, d

DU PONT$ e 3 8 u g y The Du Pont Merck Pharmaceutical Co. g
(G $.s; @ M a o Bi!Ierica, Massachusetts, USA 01862 PHARMA _.J j
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$.j[ Kit for the preparation of Technetium Tc99m Bicisate .. | $

35 Contents: Bicisate Dihydrochloride (ECD 2 hcl)-'0.90mg $f$gy SnCl *2H 0'- 0.072mg {gi2 2
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^I ei Neurolite@ Vial B L,

@ U $ Kit for the preparation of Technetium Tc99m Bicisate .8|
r|S- '

cem a i

$$2 2 Contents: In Iml Aqueous Solution 3& .
HPO 7H O - 4.1mg jj%s Na2* g .g, 4 2

NaH PO H O - 0.46mg 6jj jg E} h 2 4 2
;58 @ See Product Monograph for dosage information. g ga

( 5$ #
* JF CAUTION: New drug limited by Federal (USA) law to investigational use. 3 j
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January 15,1992 /1h6 ~n A S%r

United States Nuclear Regulatory Commission p; p.,, % s , t jgu,
Region I
Attn.: John D. Kinneman, Chief
475 Allendale Road
King of Prussia, Pa. 19406

DU PONT
Reference: Materials License No. 20-00320-17MAMERCK

Gentlemen:

This is a request for an amendment to the above-referenced license to authorize the
use of our new company name on the labeling, packaging and package insens for
the reagent kits listed on this license.

I have enclosed for your review a copy of the package insert, the vial label, the lead
shield label and the product boxes for the following kits:

"Canliolitem" (hDA)
"Cardiolite"" (IND)
"DTPA"
"Glucoscanm-
"Hepatolite "

"" Microlite
"Osteolite "

""Pulmolite
" Pyrolite "

I have included color versions of the labeling for Cardiolite (NDA)and
Pulmolite . The color versions of the labeling for the other reagent kits are not yet
available but will be printed the same way as the Cardiolite and Pulmolite .

Since the kit Neurolite is still under development (IND 30,612), the labeling,
packaging and insert have not yet been printed with the new company name. I will
forward this material for your review as soon as I receive it from our Regulatory
Affairs group.

A check is enclosed in the amount of $310.00 in payment of the amendment
processing fee as specified for Fee Category 3D in the regulations of Title 10 CFR
Part 170 Section 170.31.

I also would like to follow-up with your office on the status of an amendment
request for this license dated March 13,1991 (see attached). This amendment was
to specify the NDA for Cardiolite and a new manufacturer for our DTPA kit.

Please contact me if you require any additional information.

Sincerely,

ecla O
Francis E. Roy, .

'Health Physicist
Telephone: (508) 671-8242 |
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Technetium Tc99m SestamibiE gg#g ,

'

3 contents:
d Sodium Portechnotato Tc99m injection

Tetrakis (2-methoxy isobutyl isonitrile) -

CAUTION: _E copper (t) tetranuoroborate - 1.omg
RADIOACTlVE li Stannous Chlorido Dihydrate - 0.075mg

MATERIAL y g: LCysteine !!ydrochlorido Monohydrate - 1.0mg

CAUTION: 5 ; Sodium Citrate Dihydrate - 2 6mgm
% f! Mannitol- 20mg fj

f edcrat (U.S.A.) taw E <=

prohibits dispensing 5 5 S S Store: 15-2LT. S
wi'hout prescription. y y j j Use within 6 hours of reconstituton. E

. . i.cnn uum Tee 9m s..t.mug.g i I .,
i

-

c_.
& | ' s_ mu.m.-

> l 'I$',[2.n,U$.""u*.d|
'tA M E ,

wonnu q- .:_~,,,,~,,->w...m..,,
w .. .

: j .,unmat
e sn.e te.w te &Wum [ ;

$5?e$ b$ i .i , T.?s!s? _. $
--- 4 t a u v~ .

i
|

)

|
.

|

l

|
:

|
J

m-



.

BOX

.

C9960 YS O 'YW h*i!1
og recroorw;eud card luod no 841
uo seC reanneaeu2;eudo pes tuod 00

A8 0313N8vre
517222asn snouseenui aoj iueSy onscha

ofue5csA 4,oN eme;gd
- . . _ _ _ ._

Iqlweises W6631 wnlieuyoello uollejedead ey) Jo; tm

,emo!p.1co
_

VvtBYHJ F

LNod nG

DUFONT
PHARMA

CONTENTS ANO STORAGE CONDIT!ONS' __

1 Package insed.12 Rad aden Labeis and 2 Viais. each conta-nmg

Cardioliteg1e a s -e_, --e > C-
tet'a'tuorobora'e 1 Cmg

stannous CHonde Drydrate c.orsmo {_ Kit for the preparation of Technet!um Tc99m SestamibiL-Cysteine Hydrochloride Nbnohymate 1 Omg
Sodsum CPate D6ydea'e 2 67
Ma w m g

$#'' CAUTION: Federal (USA) law pmNt3s dispens:ng wWvt prescr:ption.

CONTAINS NO PRESERVATIVE. IMPORTANT: Read endosed Package insert for M info'ma:on on
preoaraton, use and Indications.

See Package insert for cosage infomaeon Reconsttute we addi ve-free WARNING: Radiopharmaceutica!s should be used by persors who are
Tc93m and s cre at 15-25*C Use within 6 hours of reconsttution. avahfred by specific training M the safe use enri handling of raconuddes

and whose experience and training have been approvad by $e appropria:e
goverrmenta agency autor!2ed to I: cense the use ef rad onuclides
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USA / CANADA
fMarch 1991

INVESTIGATIONAL MONOGRAPli >

The Du Pont Merck Phannaceutical Co. I

331 Treble Cove Road j

Billerica, Massachusetts, USA 01862 ;

f|
CARDIOLITE@

Kit for the preparation of
Technetium Tc99m Sestamibi :

FOR DIAGNOSTIC USE .

!

DESCRIPTION: Each vial contains a sterile, non-pyrogenic, lyophilized mixture of:

Tetrakis (2-methoxy isobutyl isonitrile) Copper (I) !

tetrafluoroborate - 1.0mg
Stannous Chloride, Dihydrate, j

(SnCl 2H 0) - 0.075mg ;
2 2

Sodium Citrate Dihydrate - 2.6mg ;

L-Cysteine Hydrochloride Monohydrate - 1.0mg i

Mannitol - 20 mg .

I

Prior to lyophilization the pH is 5.3 to 5.9. The contents of the vial am lyophilized and . |f

*

stored under nitrogen.

This drug is administered by intravenous injection for diagnostic use after
reconstitution with sterile, non-pyrogenic, oxidant-free Sodium Pertechnetate Tc99m

,

Injection.

The precise structure of the technetium complex is Tc99m[MIBl}6+ where MIBIis 2- i
methoxy isobutyl isonitrile. |

|
|

PHYSICAL CHARACTERISTICS !

Technetium Tc99m decays by isomeric transition with a physical half-life of 6.02 hours
(1). Photons that are useful for detection and imaging studies are listed in Table 1.

.

r

Table 1. Principle Radiation Emission Data
!

Mean%/ Mean i

Radiation Disintegration Energy (kev) |
1

Gamma-2 89.07 140.5 |
!

(1) Kocher, David, C., Radioactive Decay Data Tables, DOE /FIC-11026,108(1981). I

i
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EXTERNAL RADIATION

The specific gamma my constant for Tc99m is 5.4 microcoulombs/kg-MBq-hr
(0.781VmCi-hr) at lem. The first half value layer is 0.017cm of Pb. A range of values
for the relative attenuation of the radiation emitted by this radionuclide that results
from interposition of various thicknesses of Pb is shown in Table 2. To facilitate
control of the radiation exposure from Megabequerel (millicurie) amounts of this
radionuclide, the use of a 0.25cm thickness of Pb will attenuate the radiation emitted
by a factor of 1,000.

Table 2. Radistion Attenuation by Lead Shielding

Shield Thickness (Pb) cm Coefficient of Attenuation

0.017 0.5
0.08 10-1

0.16 10-2

0.25 10-3

0.33 104

To correct for physical decay of this radionuclide, the fractions that remain at selected
intervals after the time of calibration are shown in Table 3.

Table 3. Physical Decay Chart; Tc99m lialf-Life 6.02 Ilours

liours Fraction Remaining liours Fraction Remaining

0+ 1.000 7 .447
1 .891 8 .398
2 .794 9 .355
3 .708 10 .316
4 .631 11 .282
5 .562 12 .251
6 .5011

* Calibration Time

CLINICAL PIIARMACOLOGY: Tc99m Sestamibi is a cationic Tc99m complex which
has been found to accumulate in viable myocardial tissue in proportion to regional
blood flow, analogous to Thallous Chloride TI-201. Animal cross-over experiments
using TI-201 and Tc99m Sestamibi have confirmed that the myocardial distribution of
Tc99m Sestamibi correlates well with regional myocardial perfusion.

;

Scintigraphic images obtained in animals and man afte the intravenous administration
of Tc99m Sestamibi have been comparable to those obtained with TI-201 in normal, :

ischemic and infarcted myocardial tissue. |

._ - _ _ _ _ _ - _ _ -
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The major pathway for clearance of Tc99m Sestamibi is the hepatobiliary system.
Activity from the gall bladder appears in the intestines within one hour of injection.
Twenty-seven percent of the injected dose is excreted in the urine, and approximately
thirty-three percent of the injected dose is cleared through the feces in 48 hours. The ;

agent is excreted without any evidence of metabolism. j

Pulmonary activity is negligible even immediately after injection. Blood clearance
studies indicate that the fast clearing component clears with a tin of 4.3 minutes at
rest and 1.6 minutes under exercise conditions. At five minutes post injection about
8% of the injected dose remains in cimulation. The myocardial t p is approximatelyi

seven hours after either a rest or exercise injection. The tin for the liver is
approximately 35 rninutes after a rest or exercise injection. The ideal imaging time,
reflecting the best compromise between heart count rate and contrast,is
approximately 12 hours after a rest injection and 1/2 - 2 hours after an exercise
injection. There is no evidence for change in myocardial distribution (redistribution),
therefore imaging at delayed times is possible.

Myocardial uptake which is coronary flow dependent is 1.5% of the injected dose at
exercise and 1.2% at rest. Animal studies have shown that uptake is not blocked
when the sodium pump mechanism is inhibited.

INDICATIONS AND USAGE: CARDIOLITE@, Kit for the preparation of
Technetium Tc99m Sestamibi is a myocardial perfusion agent that is useful in
distinguishing normal from abnormal myocardium, and in the localization of the
abnormality,in patients with suspected myocardialinfarction.

CARDIOLITE@, Kit for the preparation of Technetium Tc99m Sestamibi is also useful
in the evaluation of myocardial function using the first-pass technique.

CARDIOLITES, Kit for the preparation of Technetium Tc99m Sestamibi may also be
useful in conjunction with stress testing for the diagnosis and localization of ischemic |
heart disease.

CONTRAINDICATIONS: None known.
t

WARNINGS: In studying patients in whom cardiac disease is known or suspected,
care should be taken to assure continuous monitoring and treatment in accordance
with safe, accepted clinical procedure.

PRECAUTIONS:

GENERAL

The contents of the vial are intended only for use in the preparation of Technetium |
Tc99m Sestamibi and are not to be administered directly to the patient without first
undergoing the preparative procedure.

|
1

|
i

. - - _ _ _ _ _



;

~

O O

Radioactive drugs must be handled with care and appropriate safety measures should
be used to minimize radiation exposure to clinical personnel. Also, care should be
taken to minimize radiation exposure to the patients consistent with proper patient
management. !

Contents of the kit before preparation are not radioactive. However, after the Sodium
Pertechnetate Tc99m Injection is added, adequate shielding of the final preparation
must be maintained.

The components of the kit are sterile and non-pyrogenic. It is essential to follow
directions carefully and to adhere to strict aseptic procedures during preparation.

The Technetium Tc99m labeling reactions involved depend on maintaining the
stannous ion in the reduced state. IIence, Sodium Pertechnetate Tc99m Injection
containing oxidants should not be used.

Radiopharmaceuticals should be used only by physicians who are qualified by training
and experience in the safe use and handling of radionuclides and whose experience
and training have been approved by the appropriate government agency authorized to
license the use of radionuclides.

Carcinogenesis, Mutagenesis, impairment of Fertility

No long-term animal studies have been performed to evaluate carcinogenic potential
or whether Technetium Tc99m Sestamibi affects fertility in males or females. Several j
mutagenicity studies indicate that mutagenic changes are not likely to be induced by r

Technetium Tc99m Sestamibi. I

!

Pregnancy ;
i

Animal reprcviuction and teratogenicity studies have not been conducted with i

Technetium Tc99m Sestamibi. It is also not known whether Technetium Tc99m 1
Sestamibi can cause fetal harm when administered to a pregnant woman or can affect i

reproductive capacity, There have been no studies in pregnant women.

Ideally, examinations using radiopharmaceuticals, especially those elective in nature, |
of a woman of childbearing capability, should be performed during the first few
(approximately 10) days following the onset of menses. ,

i
Nursing Mothers !

!

Technetium Tc99m Penechnetate is excreted in human milk during lactation. It is not |
known whether Technetium Tc99m Sestamibi is excreted in human milk Therefore, |
formula feedings should be substituted for breast feedings.

Pediatric Use ;

i

Safety and effectiveness in children below the age of 18 have not been established. !
|
;

.
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ADVERSE REACFlONS: Immediately after the injection of Technetium Tc99m
Sestamibi, a small percentage (approximately 8%) of patients experienced a transient
metallic or bitter taste. A few cases of transient headache, flushing and non-itching
rash have also been attributed to administration of the agent. One patient
demonstrated signs and symptoms consistent with seizure 8 to 10 minutes after
administration of the drug. No other adverse reactions specifically attributable to the
use of Technetium Tc99m Sestamibi have been reported.

DOSAGE AND ADMINISTRATION: The suggested dose range for I.V.
administration to be employed in the average patient (70kg) is:

370-111OMBq (10-30 mci)

The patiem dose should be measured by a suitable radioactivity calibration system
immediately prior to patient administration. Radiochemical purity should be checked
prior to patient administration.

Parenteral drug products should be inspected visually for paniculate matter and
discoloration prior to administration whenever solution and container permit.

,

Store at 15-25'C before and after reconstitution.

INSTRUCTIONS FOR PREPARATION OF TECHNETIUM Tc99m Sestamibi

Preparation of the Technetium Tc99m Sestamibi from the Kit for the preparation of
Technetium Tc99m Sestamibi is done by the following aseptic procedure:

Prior to adding the Sodium Pertechnetate Tc99m Injection to the vial, tear off aa.
radiation symbol and attach it to the neck of the vial.

b. Waterproof gloves should be wom during the preparation procedure. Remove
the plastic disc from the vial and swab the top of the vial closure with alcohol to
sanitize the surface.

c. Place the vial in a suitable radiation shield with a fitted radiation cap.
d. With a sterile shielded syringe, aseptically obtain additive-free, sterile, non-

pyrogenic Sodium Pertechnetate Tc99m Injection [925-5550MBq (25-
150 mci)] in approximately I to 3ml.
Aseptically add the Sodium Penechnetate Tc99m Injection to the vial in the >e.
lead shield. Without withdrawing the needle, remove an equal volume of
headspace to maintain atmospheric pressure within the vial.

f. Swirl the contents of the vial for a few seconds.
g. Remove the vial from the lead shield and place upnght in a shielded boiling

water bath for 10 minutes. Timing for 10 minutes is begun as scxm as the
water begins to boil again.

h. Remove the vial from the water bath, place in the lead shield and allow to cool
for fifteen minutes.

i. Using proper shielding, the vial contents should be visually inspected. Use
only if the solution is clear and free of paniculate matter and discoloration.
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j. Assay the reaction vial using a suitable radioactivity chiibration system and
then complete and affix the " radioactive contents" label to the vial shield.

k. Aseptically withdraw material for use within six (6) hours. Store the
reconstituted vial at 15-25 C. The vial contains no preservative.

DETERMINATION OF RADIOCHEMICAL PURITY IN
TECHNETIUM Tc99m Sestamibi

1. Obtain a Baker-Flex Aluminum Oxide coated, plastic TLC plate, #1 B-F, pre-
cut to 2.5 cm x 7.5 cm.

2. Dry the plate or plates at 100 C for 1 hour and store in a desiccator. Remove
pre-dried plate from the desiccator just prior to use.

3. Apply I drop of ethanol * using a 1 ml syringe with a 22-26 gauge needle,1.5
cm from the bottom of the plate. THE SPOT SHOULD NOT BE ALLOWED
TO DRY.

4. Add 2 drops of Technetium Tc99m Sestamibi solution, side by side on top of
the ethanol * spot. Return the plate to a desiccator and allow the sample spot
to dry (typically 15 minutes).

5. The TLC tank is prepared by pouring ethanol * to a depth of 3-4mm. Cover the
tank and let it equilibrate for - 10 minutes.

6. Develop the plate in the covered TLC TANK in ethanol * for a distance of 5 cm
from the point of application.

7. Cut the TLC plate 4 cm from the bottom and measure the Tc99m activity in
each piece by appropriate radiation detector.

8. Calculate the 7c Tc99m Sestamibi as:

%Tc99m Sestamibi ttCi Top Piece X 100=

Ci Both Pieces

9. The dose should contain Tc99m Sestamibi;> 90%. Do not use if radiochemical
purity is less than 90%.

,
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The ethanol used in this procedure should be 95% or greater. Absolute ethanol (99%)*
,

should remain at 295% ethanol content for one week after opening if stored tightly
capped in a cool dry place. .{

!
,

RADIATION DOSIMETRY: The radiation doses to organs and tissues of an average
patient (70 kg) per 1110MBq (30 mci) of Technetium Tc99m Sestamibi injected ;

intravenously are shown in Table 4. ?

Table 4. Radiation Absorbed Doses fmm Tc99m Sestamibi ;
3

Estimated Radiation Absorbed Dose ;
REST )

2.0 hour void 4.8 hour void
rads / mGy/ rads / mGy/ ,

Organ 30 mci 1110 MBa 30 mci 1110 MBq l
i

Breasts 0.2 2.0 0.2 1.9
Gatibladder Watl 2.0 20.0 2.0 20.0
Small Intestine 3.0 30.0 3.0 30.0

'U;per Large Intestine Wall 5.4 55.5 5.4 55.5
Iower Large Intestine Wall 3.9 40.0 4.2 41.1
Stomach Wall 0.6 6.1 0.6 5.8 .

Ileart Wall 0.5 5.1 0.5 4.9
Kidneys 2.0 20.0 2.0 20.0
Liver 0.6 5.8 0.6 5.7
Lungs 0.3 2.8 0.3 - 2.7
Bone Surfaces 0.7 6.8 0.7 6.4
'Ihyroid 0.7 7.0 0.7 6.8
Ovaries 1.5 15.5 1.6 15.5
Testes 0.3 3.4 0.4 3.9
Red Marrow 0.5 .5.1 0.5 5.0
Urinary BladderWall 2.0 20.0 4.2 41.1
Total Body 0.5 4.8 0.5 4.8

|

1
|

. . - - , . . . , - . - .- _, _ . . --. -. .



- . . - .- . . . .- - . . . ._

:

O O :'

:
:.

!

:

:

1

Estimated Radiation Absorbed Dose i
STRESS i

,

2.0 hour void 4.8 hour void
rads / mGy/ rads / mGy/ !

30 mci 1110 MBa iOrcan 30 mci 1110 MBa~
0.2 1.8 -|Breasts 0.2 2.0

Gallbladder Wall 2.8 28.9 2.8 27.8 :

Small Intestine 2A 24.4 2.4 24.4 |
1 Upper Large Intestine Wall 4.5 44.4 4.5 44.4 ;

Lower Large Intestine Wall 3.3 32.2 3.3 32.2 i

Stomach Wall 0.6 5.3 0.5 5.2 :

; Heart Wall 0.5 5.6 0.5 5.3 ;
'

Kidr.cys 1.7 16.7 1.7 16.7
'

Liver 0.4 4.2 0.4 4.1 ,

Lungs 0.3 2.6 0.2 2.4 i

Bone Surfaces 0.6 6.2 0.6 6.0 i

~1hyroid 0.3 2.7 0.2 2.4 :
'

Ovaries 1.2 12.2 1.3 13.3

Testes 0.3 3.1 0.3 3A |
Red Marrow 0.5 4.6 0 '; 4.4 ;

Urinary Bladder Wall 1.5 15.5 3.0 30.0. |

Total Body 0.4 4.2 0.4 4.2 |
Radiopharmaceutical Intemal Dose Information Center, July 1990 Oak Ridge Associated Universities, !

P.O. Box 117. Oak Ridge. TN 37831, (615) 576 3449. ,

HOW SUPPLIED: Du Pont Radiopharmaceutical's CARDIOLITE@, Kit for the |
; preparation of Technetium Tc99m Sestamibi is supplied in kits of ten (10) vials, sterile |

and non-pyrogenic. !

!

Prior to lyophilization the pH is between 5.3-5.9. The contents of the vial are lyophilized j

and stored under nitrogen. Store at 15-25 C before and after reconstitution. Technetium !

Tc99m Sestamibi contains no preservatives. Included in each ten (10) vial kit are one (1)
product monograph, twelve (12) vial shield labels and twelve (12) radiation waming i

labels. *

This reagent kit is supplied under IND# 28-333 and/or Canadian pre-clinical NDS #RP-
'

8607. This reagent kit is approved by the U.S. Nuclear Regulatory Commission for j

distribution to persons licensed pursuant to Sections 35.11 and 35.200, of Title 10 CFR q
Part 35, or under equivalent licenses of Agreement States. |

|! Distributed by
Du Pont Radiopharmaceutical Division
The Du Pont Merck Pharmaceutical Co. |

331 Treble Cove Road i

Billerica, Massachusetts USA 01862
Tel: (508) 671-8357

Du Pont de Nemours (Deutschland) GmbH
Diagnostic Imaging Division Postfach 401240

Daimlerstrasse 23'

D-6072 Dreieich, F.R. Germany
511988 Tel: 49 (06103) 8030

. -- - . -- - . .-. . - - - _ - - ._ __. _ .
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VIAL
i

eie Cardiolite@ L
3 ? yj Kit for the preparation of Technetium Tc99m Sestamibi .. | | j

.c c co a ir .c82:E e Contents: Tetrakis (2-methoxy isobutyl isonitrile) Copper (l) ig
15 8 ; tetrafluoroborate - 1.0mg; Stannous Chloride Dihydrate - 0.075mg; 3yg'a- F w L-Cysteine Hydrochloride Monohydrate - 1.0mg: Mannitol- 20mg jsg g'e

5.! $ $ See Product Monograph for dosage information. lg~
*

'

E "g *y p CAUTION: New drug limited by Federal (USA) law to investigational use.E *

!
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SHIELD
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Sterile, Non-Pyrogenic, Diagnostic Agent for intravenous Usey ,
_,

n! CARDIOLITE*$!p Kit for use in the pr eparation of Technetium Tc99m Sestamibi
; 6; CONTENTS
RS Tetrakis (2-met'icry isobugt isonitrile) Copper (l)C7 i u tetrafluoroborate - 1.Orngt*

2j N
y "r $ Stannous Chlonde Dihydrate - 0.075mg

q L-Cysteine HydocNoride Monohytate - 1.Ong
h t 7 fr Socium Citrate Dihydrate - 2.0nvg

iE '13 I M M annitol - 20rm
$2 5 IE Lyophil: zed and stored under nit ogen.
g tj i,; g Store at 15-25"C.

3rr, s CAUTION: New drug limited t;y F edotal (USA) law
p#Py to investigational use.

.

'
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BmeriCa MA, USA 01862ins , mcmosa traimmCi)
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2Metted of Calctiabort "S", Absxbed Dose per Unit Cumu:ated Actwity tar
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EXTERNtd FJJ)iATION
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of hs raivudit,l'e me of a 025cm tradress d leai(Pb) will atwrste t'e
raiaton ty a tadar of 1.000
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g2 $ Contents and Storage Conditions |
s Gluceptate Sodium - 200mg 1| 34 O

,' p .] .$ Fu Stannous Chloride, minimum (SnCl .2H O) - 0.06mg |

2 2
| Sgg !3 Total Tin, maximum (SnCl 2H O)- 0.14mgy 2 2

$gjy E The pH is adjusted with hcl and/or NaOH. i
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SHIELD

b Technetium Tc99m Gluceptate

gA contents

g Gluceptate Sodium -200mg

Stannous Chloride, minimum

(SnCl *2H O)- 0.06mgCAUTION: 2 2

RADIDACTIVE Total Tin, maximum (SnCl *2H 0)- 0.14mg2 2

MATERIAL Use within 6 hours.

Caution: MBq(mci)Tc99m/mi

Federal

(USA) law volume mi

prohibits
dispensing Time /Date Prepared

without
preScriptiOD. Expiration Time Lot No.

j( 511921
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Table 4. Estimated Radiation Absorbed Deses f eteuisfy 1%;
Ior Nea-Jaundiced Patients ]hg pg POD 1 MCICk Ph3rM3COUllCal CD-

331 Treble CDve Roado ri acyna5Maa Paemci)v ,

Billerica, MA, USA 01862 -

Tag % oe (o oe)
Liver 19 (G 19)
Ga!! Blaer Wall * C.0 (0()
Small Hmtge 11 0 (1.1) h
Upps Lay IrteWoe Wall 19 0 (1.9)
Lows try kvebre Walt 14 0 (1.4)
Onnary Dails W# 46 (0 46)
ovres 41 (041) Kit for the Preparat!0n of
ictes 03 (0 03) Tethnetium TcS9m DisOfenin
JW Mxrtw 14 (0 14)

rued d cucdahones . eseed oose per unit CumutaW wty * FOR DIAGNOSTIC USE .

Selecte P.aionud&s and Crgam M!RD PamptM No.11 (1975)

*This value assumes that fl0% of t!e adivity localues in t'e hver. ard lint 20%
of Pr ter aimty is tansferred to the pitblail" DESCRIPTION: [rh val mdains a sistle noryvyro7 c, tyopfslesi mixttre4

of
Table 5. Estimatei Radiation Absort ed Deses Disolene-20mg

ForJaundiced Patients Starms Chbndir,iiismme (SnCl *2H O) Ormg2 2

Ovin mGy2CMBq PaidDmCD Total Tu manmum (SnCl +2H;0)-0 6mg2

Tod Body 12 (0.12)
Pro b tyopMea%n te pH es @ed b been 44 mti HQ a@ar NaOH

Liver 50 (0 5)
Tte w*sts d te m! am Wed and twhb Mogn

Gal! B!iMer Wall 111 (1 12) lie dng is afinskred by er*Mirous inrdon tw dayusht use afts reairr
Smail hsestge 13 0 (13) statuhon mth slenle, impyrogBmc, Oxdant tree $adium Patchrwtale Tc99fn
U;es t zry htshne Wa!! 26 0 (2 0) hjatort
1oww t ry Irtetne W4 18 0 (16) ite sInde of dsdenmis stown bekw
Uritory Bsahs WaM 70 (0 7)
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cm /
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1'1
ecv.
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3Stalwa M Catdatons based on kirusc data tar taurthed pahents mth rnalt
naat otstrrtw dce.rA /W 1989 Oak Rdp A:sm. Universbet \
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via% stente and rnrepyrogent tirs time -

. Pror b tyqMeatmn tre pH is adpusted to bet een 4 5 with bydrathlanc aud
PHYSICAL CHAIMCllRISilCS
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art:/ur yrhum brJroxele solukon. Tte contents of tre vial are lyoptilced aM TecMum TcWm dag by sorrmc transnm with a physical idete d 5 C2
~

stored uo4. reoyn. Store at room temperature (15-30*C) before and afts hcuV Ptr, tans that at it.cful br dMechon ad anaang stwbc are list'd an
seram%tubon Protect from bgh! Itr lyoptv!ced drug proid is ight sert.rtrve 74gg
Twtreum TcMm Dis 9fsun cortarrr, no prewwatives hchsted en each fwe (5)

1
vial Lt is ore (1) package smeft ard twelve (12) Iaiakon la*Als Irdsled in

Table 1. Pnncipal Radiation Emission Data
cadi tturty (V veal bl15 ore (1) pactay imert and sevenly4wo 92) radalon
tabMs Rafalon lAan %/ Dnirdayatica Mean Erergy (krV)

"Trus reapt h1 e amowed tar use by tesom hcertM ty tie U S. Adear Gamma 2 89 07 140 5
Regatatyv Commisshn pursaal to Satom 3511 ard 35200 d Inle 10 CT R

hher. Dmd C Raioctw Decay Data Tables D0ffilC-11026.108 (19E1)Part 35. or urda e%aled Icanes of /qa.rnerf Statas

(XTEfttel RADIATION
Itr spe:rfic pmma ray corttant for Tc99m is 54 rmcocoubnbsAg MDo tir |
(0 78PJmCetr) at 1cm. Ite last tuf! value layer #s 0 017cm u| Pb. A rarge of
values br tre reblive auen;stnn of tre raiahon emrtled by tus ra30mdide
that results from riferposition of vanous tra:Anesses of lead (Pb)is stuwn in
Table 2. To fadhtate cortrol d tre radahan erposure from MBq (mCl) amourts
of hs rasantdd, te tc.e of a 0 25cn Itviess of lead (Pt ) wtll attentale tre
radiatonem@d ty a tacbr d 1,000

Table 2. Radiaties Attenuation by lead Shielding

$! sed Thckrets(Pb) cm Codhcientd Aftenishon j

C011 0.5
0 08 101
0 10 10?
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CtlNICAL PHARMACOLOGY:Disda m ek:utchie)is an imimdar* aud Ta> ream ic99m shrxid te g ven to a preywt woman only it clearly nm&d
dewatve we ro kmwn p!wmrolyc a;tiors at ite <bses recummerdd

Mca!ty. exam %hons using rdopharmace@cals esfecally ttose eiective m
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tiraf activtry is excreW! m te unre ove tw first two tours gos! inpttert h tesuglitwrs
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|' Sterile, Non-Pyrogenic, Diagnostic Agent for intravenous Use
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Kit for the preparation of Technetium Tc99m Disofenin@

$$ Contents and Storage Conditionsi

$5 0 $ Disofenin - 20mg Stannous Chloride, minimum (SnCl '2H O)- 0.24mg2 2

S .E $ $ TotalTin, maximum (SnCl *2H O)-0.6mg'

2 2

5 y !C The pH is adjusted with hcl and/or NaOH. h, !

;

; 3g & E Store at room temperature (15-30'C). Protect from light.
'

p gs , S g Q Lyophilized and stored under nitrogen.

f hj f j h CAUTION: Federal (USA) law prohibitsdispensingwithoutprescription. (;
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gh ue $ The Du Pont Merck Pharmaceutical Co.
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SHIELD

Technetium 'Ib99m Disofenin

g,g contents

g Disofenin -20mg

Stannous Chloride, minimum

(SnCl *2H O)- 0.24mgCAUTION: 2 2

RADIDACTIVE Total Tin, maximum (SnCl 2H O)- 0.06mg2 2

MATERIAL Use within 6 hours.

Caution: rSa(mci) Tc99m/mi
Federal

(USA) law volume mi

prohibits
dispensing Time /Date Prepared

without
prescription. Expiration Time lot No.

j( 511924
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| Hepatolite- |
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Kit for the preparation of
Technetlurr Tc99m D!sofonin

CONVENIENCE PACK

DUPONTI DU PONT DUPONT DU PONT

PgP PHARMA PHARMA PHARMA

| Hepatolite- | Hepatolite- | Hepatolite- Hepatolite-
Kit for the preparation of Kit for the preparation of ! Kit for the preparation of Kit for the preparation of

Technetium Tc99m Technetium Tc99m Technetium Tc99m Technetium Tc99m
Disofenin Disofenin Dlsofenin Disofenin

Come a swa, c sm.i. STERILE CAlfh0N fedemyU$7 paw pmhmns dispewg
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% *2M,D)-CJ49 1NTRAVENOUS USE. WARNtWG., ras 40pina,missartcats,shoul6 le eledg ,,,, ,, g, %,
IOW lbs. mtsm the safe gne and hand:mg of radionUClldes and

% + 2%0) - 02g seness experwus ane Fasibg have been apprimed
The pa h m!!ured WB hcl

i CONVENIDU by me swopnau soammenW agency wwtad
""**"""#"I ~ REORDER POINT' * *sus at room empernupe(15 30 c)

eromaimm set (mannum em n wa!s}
CONTNN5 NO PRESERVATM.

See Prage emert ter ausee einwar.m
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Ryda (Micr olite) 6/13/91 12:45 IM l' age E [h E
k/

5 Ramave the strip and allow 11 ta air dry fetruary 1931
6 Cut the strip at the 19cr? Ima and measure each sechon for advity of

Tedrielmra Tc99m

,fco[o #'' ['$"* , x 100 The DuPont Merck Pharmaceutical Co.7 % fr* Tco;-

+ rw ests u bo pe 331 Treble Cove Road
a Tre da stodd conta:n no mom ttan 10% d fru rertechnntate s 30 b 60 BHlerica, MA, USA 01862

minutes s'ler recorctitdkm wth sodum psictrutale Tcth

RADIATION 00 Sit 4TRY nh
its eshmated absorted rad:gron dosest b orgam and issues of an averay U
pahent (70kg) tom an intravenous inpction of 296MBq (8 mci) of Tectuetium
ic99m Mbumin Cdlaid are shown in Table 4.

Tais 4. Radiatie. Dese** Kit forthe preparation of
Rdaan Absmted D- Technetium Tc99m

'"*
"*".2 Albumin Colloid'''*'8""

t- 27 am
Spleen 16.8 (1.68)

t"- = FOR DIAGNOSTIC USE
22

Ovares 0 45 (DD45)
Tot 4 trdy 1.5 (0.15)

2Muthod d Calculatiort "S". Absorta! Dose pw Unit Cumulated Actwity 10, DESCRIPTION: Eat vel contains a sterile, rretyroynic, lyapt@ed mD:tse
Saltted Radonclides and Organs, M;RD PampNd th 11 (19751 Of

" Assumes dstribuhon, reteton idaricat to Tc99m Sdfur CoDoid Altmim Cdioid 4 ng
tearmd Hjman Serum Albumin- 10mg

HOW SUPPUED: Du Pont Rdapharmace*ars MICROUTE* Kit for the Surums Ctswide, mirumm M2*2W Ommg
preparaban d lectretum Tc99m Albumm Colloid is s@phed in lots of tre (5) TatA M manmm (SnCl *S)- 017"92

or twty (30) vials, steri |e and rmfytopfsc. Pobzamer 188- 1.1mg

Pnot to lyophthzahon the pH is adjusted w:lh hy30cNoric 3Gd udfor sodium
Mecmrele Disodsn-012mg

by3cxde soldion The contents of !!e vial are lyophilized and stored urder
Sodsn Phceptete(Anhy30us)- 10mg

mtvprt Store at room temperatse (15-30*C) tdore recomtstson and sbre at
MICROUTE*, Kit kr the preparation d Tectrmhum Tc9)rn Nburmn Colloed rs

24*C after recostituttort Protect from hft The lyopN!be drug prodid is
hght sensitrve. Techndium Tc99m Nbirmn Colloid contans no preservat!ves.

prepared kom Mbtrnin thz was ronreactrve when tested kr herstrs B artyn
py

Inchshd in each five (5) vel kit is are (1) paige imert and twelve (12) rdt
i bon tabels Ircia@d in each thirly (30) vial kit is one (1) paclip msert a x! Prior b lyoptnication te pH is adnstM with hcl artikjr f4a'M Tte cordents d

seventy-two (72)rdson it. eft te vial are tyopt@ed and sbrW ttder nitroprt
i \ "This rerynt kit is approved for ine by persons hcemed by the U.S NJclStr jJtg dyg $ gjmry3|3,gd by p|rgggngo$ ingedjan jor dyrDs!c use, EtlHr recon-V regulatary Commission pursuart to Secton 3511 a,d 35.200 of Tide 10 CrR shtuhon with slerile, notypyrogernc, ordail-frw Sodium Pertectriebte Tc99m

Pa't 35 or tida erivalerit kcerse; d Agreemort Stah" post

Tha precrse structee of stannous technetium-albumin colloid complex is
unkruwn al Eds kma.

PHYSICAL CMRACTERISTICS

To;hnsown ic99m decays by isomenc tramit on wth a physcal hall-hfe of C 02
hourV Phobns Ital are useid tv datection and imayng studes are lis!M m
Tatde 1

Table 1. Principal Raelaties Ernissies Data

Rdaban kan %/Disntegraton Mean Errwgr (kev)

Gamm>2 89 07 143 5

'Kocher. [hvid C,"Raior.tive Decay Daa 1 ables" DOUTIC 11026,108 (t981)

EXTERt4AL RADLATION

Itw spmific gamma ray coretant for Tc99m is S4 microcodombs,tg M9q tu
(0 788/ mci-hr) al tem The fust tatt valta lapr is 0.017cm W Pb. A range of
valtes kr !te rdattve attenuation of the ratabon emined by tus ra$onuchdri

I fret results from entrposihon of various itscknesses of lead (Pb)is shrwn in

DU PONT Tabid To facilitse cortrol of t'e rdaton exposure from MBq (MCI) amourts
of tus rdcruchde,the ise of a 025cm ttuckrvss d leal (Pb)will attemate ftr.
'* * *"''*"d *PHARMA

Table 2. Radiation Attenuaten by Lead ShieldiF|

Du Pont Radioph rrnac uticalDivision * * * ' " U#""' # *'** "

The Du Pont Merck Pharmaceutical Company $' 05
39,

331 Treble Cove Road 01c 132
Beca, MA L!SA o18r2 0 25 10 3

For ordering Tel Toti Free: 80N'25-1572 E33 1P
All other txares f0}302ff48 To med is pnyucal decay d the Meml4 h le Pet en *

| (r Or MmK;ht?A:s arid latem3Ilorial, Call SO4 C67-9531)
semaM hme rterves aire tv bme at cahbrevi are shown in Taue 3l
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bR4a (Micrcelit e) 6/13/91 12:45 iM Page ,
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Table 3, ic99m Nbumm Collod can case ida! turm when admimstered to a preyiant

FWsical Decay; Chart Tectmetium ic99m woman or can a%cl reprodctwe capaaty Tiere have been to shdes in pig-

Half-Lite 6.82 Hours nant womers lectussn ic99m shodd be given to a pregnatt woman ordy d

dearly redd ,

on fra30n ideally erammatioris using ra30pharmaceubcals, especially ttose elechve m [
'

Hours Romarurg H:xes Remaimrq nge of a woman of cinidteanng capaNhty, should be puttormed dismg tte

0* LD33 7 447 tast fan (approomately 10) chiys b!!omrg(te ortsat of mornas |

t .891 8 398 t

2 .794 9 .355 Nursmg vers j
3 .708 10 .316 Technetium ic99m is excreted in human mitt during tactation Thetetore, i

4 .C31 11 .282 hmula feed rgs stnad be substtded for breast heirg.
L

$ 502 12 251 '

6 .501 Pedatricthe
Safety and effectiveness in children below the age of 18 have not been

-Cahbration Time
estabhsted.

,

CUNICAL PHARMACOLOGY: Follomrg irtravenous injecton, Technetaan . .

Ic9Jm Mbumm Colbid is deared by rehtulaentthehal (Rf) cells wtsch are ADVERSE REACTIONS: HypersensImty reactions, mdidng anaphylams, j

han been repoded in scision mth te me d Technebum icMm Ebumin
'

destnbuted prirupa!!y wtt'un te Irver, spleert and tore marrow in te prerap
Collod PaSeats may not have demonstrated a previous reacton to drugs ornormal pahert, to W% d t>e cells d ite RE system are located in re tiver.

5-10% m te spleen and te remamdnr m te bore marrow. W@ ptyesswo bbod products A few deaths have occumd and sewat cases of pmrounmd |

tggic dysfwdmrt as m tepatic drrtosas, a colloid shift occurs b tre sploer( changes m regram pdse a@md pmssum hare ben regoded N man- 7
itestatiom reported irrJude wticaria, chills, tever, reusea, dczirvss, tiushrg. -

bocs marrow and, eventually, the twgs. In dinical trials 7.0%13 6% of the
injected actvity was presert in tre blood at 15 minutes post 4nscliom witt, cyriosis. a'xbminal pain, and saphoresis See WARNINGS,

Irtie cha ye Hereafter
DOSAGE AND ADMINISTRATION: The sugysted <bse range for i V. admm-

Concentrahon of achity m tre tuer and spleen of humam is essertalty mm- istraion b be empbyed m te avera:p patert (70kg} is- ,

paete by 15 mmdes a%r mgtion ard remans constant br at lekst bis hows 37-296MBq(1-8 mC1) i
'

thereafter. Clearante of achwty ltrotgh he wmary blakist ou:Urs thersaher, so
that te* ween 4 and 30% of the admmistered actwity is en:reted ty 24 riows its pabert tse shotid be measwed ty a suitable radoadivity calibraton sys- ,

tem imnw3alely pnor to patenl aimrnstrgianposi.mpt!ca

Crossova imagrg studes m normat and pahen! volsteers stowed her and bsspend W by mpealed ineson d De shelM viat immedgety por i

spiern ima75 entrely analapus to those obtaned with sut!w colbd b wmaw tse ine Orga insped te naMor beign pastdses 00 nM i

adminsk il loreign particdses are found in te colbi (if blood is drawn into j

INDICAT10 NS AND tJSAGE: Techrchum id)9m N!xsnin Collod is endcated
He synmA any unrecessry May por b ingDon may lead 10 dot formaton

for me as a dagroshc imayg a7rt for vistricaton of te tsu.tarung retcm M 5%) Do not taldish tre spirge Do not use # danping of tie tnnients is 1

'

loerdfdal (RE) syslem. of the tuer. spiwn a<d bore mano, esared $bw insedian is recommen$d at to ophmum results imayrg may
bagm about 15 mmutes aner inptton Raincremical pwity should be ch@d
per b pstent aimmwaeng te Momng or emalert pmcedre jCONTRAINDtCAT10NS: lesetarm ic99m Altrumm Cothd is coma;nd-

e catad tot persons wits a history of hypersensilmty to products contaming ite recesh!ded vial of Mctdde appears as a milky susperson j
haman serum albumin Parerterai etg products should te impacted nsually for part culate mater and |

drscalorahon pnar to a$mmrstraf on w*enwer sottdon and cortaner permit Tf tg WARNINGS- Tre possibahty of imnweate hypersensitmty reattiorn met te 7
consisred we the use of tins etn Appropnse medcal pre:adom should t* INSTRUCTIONS iDR PREPARATION Of Technetium ic99m Albemia
takart mds!mg t*e immedse avadabihty of epnephrine, anti!vstammes, corh- Celloid: Preparahon of Techretium Tc%m Albumm Colloid from Kit for the
costeroid agents and aianced carrhopulmona'y hte support sys: ems. m the pegaration of Technehum Tc99m A!bumm Colbd is 6:me by tre talbwmg
evait such a readon otans See ADVERSE REACTIONS. ,ggc p3g,,

a N b aMng W Sodum MechmuMm Won W malwnm
PRECAUTIONS: Tte tatstg reactons irwnd m piepanng De agent oterd

chmated admfy. date, and tme of peparation m Pe spas provi@d on Pe
on mamtainng Im m the redmed state Any codant resent m the Sodium nd W M W a radge synbot and aW MM oMe d
Pertechretate Ic%m injeda may thus a&asely afted t!e quality d the pre. b_ WamWs tan m &nng tie pgarah phe h
pued ayrt Hence, Lo3um PetterAmtate Ic99m hpdron tnrtsrung on&rts tte plastic dst tom the vrat and swab te top of the vid dasse with aluMI *
or otNr aittons, should rud te employed wittoti fast ernomtratrg that it rs

#
mthod aterse e!!ad on tre proput es or te resdbrg arpnt g g ,

Ite preparabon contams rio ba:.lenostatic veservatwe Technehum ic9'rm d W th a stenle, stuskind symge ampbcally oblam 2-8ml Imaximum 2Eigi
A|bumm CollrwJ stould te used withm sa tours d preparatort (75 mCill of a suitatie, ondani-tree, sterile non-pyrogenic Sodium

Pes 1echrrdale Tc%m injetton

Gerusal e Aseptxally at the Sodisn Pertechrmale Tc%m ington b t!e vial Be sure
Conierts of t'e viai are inleid be recomfitAm mth TechrWium ic%m arvi 10 mantam a rutroyn gnosptere m ite vial by trd intrMutmg air disirg
are rad b be admmslmd dutittty b te pabe't fetonshtJlion

t Race re 41Wm $ eld cap on [tr vel stueid s'd swut !!e cortents et theP,adoadwe augs must t,e hanled mth cae and appropnale sdefy ineasses
mal W one munde aW stand W L2 mindesstodd te used b mirumae trieon exprrsure b denn.at personrd A!so. care

shoJJ te takan lo nurnmee radahon exptwe b l'e pabsts consistent oln g Wntam nigrale stuetting ding tte life of te prted by ustrg te trha-
bon vial stueld mth te rataton sheid cap in pir.s ard by using a sytnyprops patert manapment
stveld for wnhdrawirc ard inedag tre preparabon

De contents of tre lut idore prenarson are not rauioactive n*wer. aner n o.,,9 pop,, egg u ,ianorga,,,ng .,,,co,,% 3 gun gg
Sod:rn Pertecrudge ic%m Iryeoon is and, ragate shdJng of tre ImW be mh inded b lg parWe N rd whd if tory e
preparaban met be maintaned bMWes se bsd m tre colknd
De comporter4s d the but ye stenle and for*prtvpfsc it rs esentia! to falls i Assay tre produd m a saltable dose calibrator, tren tamplein and afhx tie
direchors caretJty ard to WPere 10 stact asephc protaises dmrq pre;aralmn "radouve contents"latal to te vial studd

Pror b mtrdrawing an a%mt and mth Fe radabon sheid and cap in piace.Raioptarmamdr.ars shrold te med only by Ptpcans wtra are oskfed 19
tramng ard erptmerte m tre safe me ax! ha@g d rasmur.t+5 rd whme resgend Pe cdlod ty ressitedfy mvert rg ite vial for 15 setords

empenenrs and trammg have teen approved f,y the arpropnaie :pvernmeni k Asephtally rttdaw matenat for it.e mthm six (0) tous Store reconstb

arnry aforced k have f.e me of ra39mr!4s l'ied mat W M Nd prMuct hum I1W he mal cortams to parval've

Carunnyrem. M,garns impairmers 2 Mhry DET!MANATION Of FREE PERRCHNETATE

too lovJ ierm arnmal studies have teen pe'iormed to waluate caremogeruc IN TECHNEtlUM Tc99m L AMI.ED ALBUMIN COL 10iD

D0lstal Dr w'ethft Ia hnetnyn h%m Aj!Pynm Colloid a% cts tertthty in malc ) @g a 1 I bem Cfdman IIlC-SC IfnD at 1.3dn trOft| ore md and t 93n hom

or $L*rMM tre al'el erd mt. a gefxJl.

2 N2 om ml W hrsh neyl ettyt ketone into a glass wat

herrr.vry Caepy C 3 Sp'd ite prepa abn at tir lim lue and dry tre spot with nettrfyn.
Ammat repnds hon rd terawynaty st1 dies teve rol teen conmsal with 4 1mmeta:dy pir.e t'e stup side tre vial a'd albw to devdap m !!e :apped

ledsml:um Ic%m Mburmn CelPud li ts Wso r0I kroWn W'etM IrchmItum VIM Vfd Ihe soIWent tr'Wd rerIesIte bp of t!e sinD
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I Stori:e, Non-Pyrogenic, Diagnostic Agent for intravenous Use

11 Microlitee
$ ..

Kit for the preparation of Technetium Tc99m Albumin Colloid !

~{EE -E- Contents and Storage Conditions
E$2 Q A'bumin Colloid - tmg Normal Human Serum Albumin - 10mg i

f, $ 7 @ Total Tin, maximum (SnCI *2H O) 0.17mg Stannous Chionde, i
2

minimum (SnCt *2H O) 0 0054mg Polexamer 188 1.1mg35 g r 2

Sg5 Mecmnate Disodium 0.12mg Sodium Phosphate (Anhydrous) 10mg iwf jcj E Store at room temperature (15-30*C). Protect from light.
'

3 e EY Q Lyoph!!ized and stored under nitrogen. i

j (, k $ h CAUTION: Fede at (USA) law prohibits d:spensing without prescription. f
;9 $ s h j MARA.ETED BY DUPONTm e s s. 8 e z The Du Pont Merck Pharmaceutical Co. !

(5 $ SJ$$$8 Billerica. Massachusetts, USA 01862 PHARMA
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SHIELD
L

Technetium Tc99m Albumin Colloid .i
,

Contents !g#g '

Albumin Colloid- 1mg

d NormalHumanSerum Albumin-10mg ;
'

Stannous Chloride, minimum
!(SnCl 2H 0)-0.0054mg2 2

CAUTION: TotalTin, maximum (sncI 2H 0)-0.17mg >

2 2

RADl0 ACTIVE Poloxamer 188 - 1.1mg; Medronate Disodium - 0.12mg |
Sodium Phosphate (Anhydrous)-10mg ;

MATERIAL Use within 6 hours. |

i

Caution. MBq(mci) Tc99m/mi ,

'

Federal

(USA) law volume ml !I

prohibits ;

dispensing Time /0 ate Prepared

without
prescriplion. Expicion Time Lot No. )

j511927(
;
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The Du Pont Merck PharrmceuticalCo.

331 Treble Cove Road
Billerica, Massachusetts. USA 01862

OSTE 0L TE*
Kit for the Preparation of

Technetium Tc99m Medronate

FOR DIAGNOSTIC USE

DESCRifi10N f ach vral contams a steile, ron-pyrwync, lyoptSced nuxture
of

Modtorale Disodtum- 10mg
Stanrous Chbride, micumten (SnCi *2H O)- 0.6mgz 2
Totallin,maximurn(SrO 2WO)-115mgf

Prior to tyo;talizaton, te pH is adysted to terween 7.0-7.5 with hcl ardor
*

NaOH. Ite consents W Ite vial are tyoptaland and Wared urst r# ogen

Admmis!raban is by intraverums injecton for dayogec trse, ans recoristitubort
with staile. ron-pyrogenc. cacbrt-tree Sodium Pertedndah ic99m inschon

ite precne strudure of stamous ladretium medronale complex is krown at

this time (JACS Vol 102. 2476.1980)

PHYSICAL CHAilACTERISTICs

Techndnsn Id9m decays by i:neric trart, tion with a physical taillite d 6.02
touro Flotans tal are metallar imaging Wtales are listed in Table 1.

Tatte 1. Pr!actpal Radiation Emission Data

Rataton Mean %/3sinlagration IAian Erergy (kev)

Gamma-2 89 07 140 3

'Koctor. Drnd C., "P.a$cadwe Decay Data Tables *, DDE/11C-1102G.108 (1981). g
I (/

t XTERN4 RADIAtl0N

Ite speutic gamma ray constut kr Id9m is 54 miaocoulombsAg-MEnts
(0 78 R/ mci-br) at tan The $rst tot value layer is 0.017cm of Pb. A range of
rates br tre fatahve atlantston of the radation emined by tis radontchde ,

Itha! resd:s imm hrpositan of vanous tturJiesses el leaf (Pb) is shown in
Tate 2. To tehtte amtml of its raiaton erposure from MBq (mCl) amotros

of tus ra3orudale. tre me of a 025an t'nivss d Isrf (Pb) will attenuate the ,

rata!onemited by a fath of 1.000 |

Table 2. fladiaties Attenuation by Lead Shielding

Stveld Tlwckre':s

lead (Pb)cm Coefficserd of Attariuabon

0 011 0.5
0 08 101

0 16 10 2

025 101
033 104

To carrect for phyacat deury of this ra3antclice, ife tradons that reman W i

sPhclod UferVals ah5 ffe true Dt cah!NatDn are stDWn in I3tM 3. j
.

|
'

Tab e 3. Physical Decay Chart Tc99tn, Half-life 6.82 Hours

DU PONT Hm,s nau Rema,n no H-s nadon R,nor ,

PHARMA ? 's Z7

2 0 794 9 0 355 )
3 0 708 10 0 316 i

M8 **! BY 4 0431 11 0 202 I
Du Pont Radiopharmaceutical Divistort 5 03c2 12 0251

'

The Du Pont Merck Pharmaceutical Co. 5 0501

331 Tretde Cove 4x1 *Cahbraton time
bila .a.Masttursetts.USACW2 j

ior trinng Tel ToliIree 830M1572 CUNICAL PHARMACOLOGY; Dmtg tre irsta! twerty four tours loikwnng '

M of:rt txpum 85362-20fA ircraverr.xs nyction of Te$nntum ic99m Mdrwete. stout 50% of tre cbse r.,

(For hsdrAs aM interrcioral. call 508407-9531) reained m De skaldan, avj abod 50% es renalty scraled, less than 2% of Ite
ingled dne romans in tte vascular system. Blood levels tall to 3 5% of ?!e
if ted $se by tm tus posIWdon.

%g
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L!pon irtravenous ingtion, esseus totake of Techrn:ltwn k99m Madronate DOSAGE AND ADMIN!STRAT1ON: Ile sowestad dose rarge for IN adrmte

,
appears to be retated to bone metabolic a;;tivity and to skeletat blood flow rstrds b be employed in the averap patiert 90kg)is:

*

Technetmm Term Meronate eWbits a specihc afhnity for areas of a!!ered 370 b 740 MBq(10-23 mci) .

D" ite pate<t &se shodd be measured try a suitable radoadvry alibration syF
m in a yp b patent emmstrafson Rdoctvsnical psity shodd te

INDICAT10NS AND USAGL Tedutium Tc99m Mm1rorste may te nd as a Mo4mr b paw Mnem
bone imagirg synt to dehneate areas of aftered ostiegnrusis

Parerteral drtg prodsts stould be impeded visualty for pasticulate mater vid ,

CONTRAINDICAT10NS: tbre known discolorahon pnar to aimmistraton sterevs soluton ad contaner permit

Ophmal imagirg results are ottainnd 14 hows atter administralort ite image ,

WARNINGS: Tlus dass of compounds is kmwn to comr4er cations sucti as qua!ity may ba adversely attected by obesity, old age, and impaired renal ;

cak:lmt Particular cauhan shodd be u ed with patierts wto have, or wto may fundiott (
t.e prahed b, hypookemia [i t, dkalosis). $ tore at room temperature (1530"C) tebre and after recorstitdon

'

Prehminary reports indicate impairrnent of brain scans using Sodium
Perlectiretat3 Tc93m in#ason tscli have twen preaded try a bore scan mrg INSTRUCTIONS FOR PREPARATl0N OF TECHNETIUM Tc99m
an syrt cortainmg starras sons. The impairmert may resdt in talwpositive MEDRONATE- Preparaton of Tedvetiwn Tc99m Medrorale from Lt for tre !

or b!ssugative brain scans t is recommerd4 where leasible, tial bram scars Preparahon of Technetium Tc99m Madranate is dans by the followirg asephe
'

precat bone imarg procsises. procedtse
aRiarulvely, a bram im.geng rjent sudi as Tact ielium Ic99m Pertefate may te a Prmi e aMng tre Sodum F1ertectuetate Tc99m inpction b Pe vial, wnte tre

inai estmated achvdy. &ie ard hme d preparation in the space provichd on the
vial label. Then tair off a raddion symbol and attach a to ite neck of me vial. i

PRECAUT10ks: To mmimize lie radiation dose to the bladder, the pattert b Walerproof gloves shodd be wom dmng the preparation proce&re. Remove |
stodd be enmuragxi to ircmase tus thsd intake and to void as ornen as possi- tre plastic dst from tie vial and swab #e top d te vial doswe with skohol !

tie afler tre inpction of Techretrum Tc99m Medronate, and for 4 to 6 tass after briita te sh
' "* '

pr a cortains to N:leriostatic preservativess Tectinetium Tc99m
d. With a sterile, shielebd syrirge, aseptically olitain 2-Bml [ maximum 74 GBqMdonale shodd tie used v .nm six hnursof preparation

(200 mci)) of a suitable, oxidant-free, sterile, non-pyrogemt Sodium

GENERAL Pertechretate Tc99m infection

The contents of tre vial a e intended only for use in the preparahon of e. k;eptically ail the Sodurn Pstectretze Tc99m inpchon to the vial i
Tectatitsn Tc99m Mdonate and Fe NOT b be atmnistered drectly to tie f. Ptam the raidion shield cap on the vial shield afd swirt the contsits of tre
palist vial tor ore mirule and let stand br 1-2 trhrdes
Rador. live drugs must be harded eth cae and appropriale sgety measises g Mamtam adenslo shieldng dsirg tim lile of tre procks2 tiy arg te rah-
shodd be u:.nd b marsmee radiahon erposure lo clinicat personnel. Aho, care tion vid siseld mlh te ratabon sheid cap in ptra and by wrg a synny
stould be taken to miremes raiahon exposre b the patients consstsit with stueld for wittdrawing and inirding tre preparaton
pmper patwi managset it (bug proper sheldrg ite vsal comaining the recorstdded soluhon stood
Contents of the kit tetore preparabon are not raioachve. However, atte !!* be vmetty irspeded b insure that t is free of parbculate mattw pror 10 inpc-

r

Sod:sn Pertechnette Tc99m inpction is and migrate shielig of Pe faal hon Do not useit the soluton is dotdy.
'

preparaban must be maintamed-
t. Assay tre produd in a suitable dose cahbrabr. tten compiele and affix tre

The aamponents of tre ht se slaile and rontyrogeme, it is essaibal to follow "raica-tive contents' tabel to ne vid sineid
O ,

duechors creidty ard to adhere to strd aseptic procedtses dunrg preparatiort | Asaptcally wittitaw matsial for tse attan s:x (G) tan See recorstituted *

Tatntotsn Tc99m label rg reasons invoked deperd on mairtaming tre stan- vial af room temperarise(15 30'C). The viat contairs no preservatve. V
nous ton m tre redad state Hence. Sadum Per1echtelate Tc99m injection
contamirg oxidants stadd rol be tr.ed. RADtAT10N DOSIMETRY

Rainoterma edcals sinAd te used ordy by physicians who are omhfied ty ite eshmated absorted fa$ation 6:x.es? b organs and hssim of an avsay

trainmg ard eierience in te sde trie ard i:anding of rdanuchdes and wtose pWim! 90kg} tram an isravsms ingchm of 740 MBq (20mCa} of Ta hnehum

expenance ard traming tuve teen approved by the appropnate pvernment Tc99m Wdrsale are stwnin Table 4
aprey aforced to license tre use of rdonucides Table 4. Rar.lation Absorbed Deses i

Rdahon esorts!Dese
Caranogercsrs.MJlayrests, Imp 3rment of ferthly Organ (mGyn40 MBq) (ratr20mCO |

No lorglorm animal stu&es have been performed to evaluate carcinogenic
potaubal or whelter Tectrehirn TcS9tr Medronate affects terthty in males or To!J fvAy 13 (0 13)

fiore Tatal 70 (0 70)temales
Fa1 Marrow 56 (O ff)

Animal reproduction ard lerabgenuty sides have not teen condsted mth ther 06 (0 00)
*iPrograncy CWagwy C Wys e0 (0 80)

Techtssn Tc99m Mdonale 11is also nat kmwn wteca Tectretium Ic99m Bldbr wall |

Meiorele can catre heal farm when admemstered to a pregnant woman or can 2 hr void 20 0 (2 60)

aSed reproductive capacity There teve been no studies m pregnari women. 4 6 tu void 6? D (f. 20)

Technetitrm Tc99m Mdonate should be given to a prrgrant woman only er Ovres
clearty ne@i ? tv void 24 (0 24) i

'
4 8 tir v id 34 (0 34)ideally, examinations wrg rdopharma:mubcals, especia!!y trme elective in

riature, of a woman of chddlearirg capabihty should te periormed dontg the |3
first law (approximate!y 10) days bliowtrg the ored of merset f J

'

Nursmg Etters 7 Method of calcdahon "$." Osorbed Dose per Unit Cumulted kinnty for
f actreum Tc99rn is exoand in human milk dunng ladation, trereitwe. Irrmuta Lela1ed Raiomidhins and OrgarA M*D Pamphlet No 11.1975
lavhrgs stould te stichtJed br breast budgs

HOW SUPPLl[D: Du Port Rdopharmaceuticars OSTIOtlTE8 rat for use in
Priatnc WA the preparabon of Tactrehum Tc99m %dranate is supphed m kds of hve (5) or

iSafety and ettecbveness in children trelow the age d to have riol teen trurty (30) vais, sten ~ and non-pyrogsac
i

e
Nied Pnot to troptuliidion the pH is FJpsted to betwen 7 rk 7.5 mh by$octionc ;

ADVERSE REACTIONS: Seve$ cases of allegt rPrmalological reathens aW Mar sodum WM sMon De conMs d De Wal am ho$ubed |
have ten retored m assoaabon with ite use of Ostectde in aaMon ore case

aM M we my h at mm %w p@da aM a%
remshtubon lechnetium Ic99m Medronate contams no preserva0ves

of cardac a' rest m a patient also toderping pulmonary fechan lebng ore arx!
ore tet' tais aflat tre pMlarmarre of an Osloottle scan tas t.eeruepo1ed m ed be pal kg W W pa@ned aNa @ rada-

ton labes tactural m ear.h thirty (30) vial kg rs one (1) packap msert ard
savsat reachons teve sso teueported m assoaahan mth oite rampharma- 3y,.vm n rdeionis.ds
cadcats d !!e diphowtoute cirA pa:tcularly Technehum Ic%m tAdrorate . g g
Trav are setly tgpersenutnnty reators cha r.taced 19 atteg. vamus skm
rastes typoteruon ctips.nanet tever ard vomit.rg

pg5 ,, , m .,

1
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:

Sterile, Non-Pyrogenic, Diagnostic Agent for intravenous Use

!j!s Osteolite@
$ p

$ Contents and Storage Conddions
Kit for the preparation of Technetium Tc99m Medronate !

5#$ '

$$E 4 Medronate Disodium - 10mg |jjg $ Stannous Chloride, minimum (SnCl 2H O)- 0.6mg &2 2 '

s33 g Total Tin, maximum (SnCl +2H O)- 1.15mg2 2 F
EEE& cc The pH is adjusted with hcl and/or NaOH.
5 $ Store at room temperature (15-30'C).

.

$ j$ 5 $,j e $ g Lyophilized and stored under nitrogen.
!

$ !,,

S g g j @ .c ? CAUTION: Federal (USA) law prohibits dispensing without prescription. ;

] g Q j 5 ;$ MARKETED BYg The DuPont Merck Pharmaceutical Co.
e o g e is * ,e
$ g DUPONT .
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- e e.
SHIELD

Technetium 'Ib99m Medronate

kg contents
g Medtonate Disodium-10mg

Stannous Chloride, minimum (SnCl 2H O)-0.6mg2 2

CAUTION: TotalTin, maximum (SnCl 2H 0)-1.15mg2 2

RADIDACTIVE Use within 6 hours.

MATERIAL
,

Caution: UBq(mci) Tc99m/mi
Federal

(USA) law volume ml

prohibits
dispensing Time /Date Prepared

.

without !
prescription. Expiration Time Lot No.

j( S11930

:
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[ Sterile, Non Pyrogenic, Diagnostic Agent for Intravenous Use
t

13 Pulmolite@ :

[5 ,

Kit for the preparation of Technetium Tc99m Albumin Aggregated
Bg tu ,

t -

7, H 8 2 Contents and Storage Conditions .

Rj 5 E Albumin Aggregated - 1.0mg Albumin Human - 10mg
*

,

j g j E Total Tin, maximum (SnCl *2H O)- 0.13mg

$|2 2

B j $ Stannous Chloride, minimum (SnCI 2H O) - 0.02mg
B E @B g E Sodium Chloride - 10mg 2

i$53 $ Store at room temperature (15-30 C). Protect from light.
I 2j$N Z CAUTION: Federal (USA) law prohibits dispensing wihout prescription. -

S Exasz -

g g 8 8 g is 3 MARKETED BY ~

DU PONT
T g; 3 @ g e z The Du Pont Merck Pharmaceutical Co. -

$ #2 cr S 8 Billerica, Massachusetts, USA 01862 PHARMA *
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SHIELD

Tecimetium Tc99m
Albumin Aggregated

# Contents
O Albumin Aggregated-1.0mg Albumia Human-10mg

Total Tin, maximum (SnCl *2H 0)- 0.13mg2 2

CAUTION: Stannous Chloride, minimum (SnCl .2H 0)- 0.02mg2 2

RADIOACTIVE Sodium Chloride - 10mg

MATERIAL use within 6 hours.

Caution: MBq(mci) Tc99m/ml

Federal

(USA) law volume mi

prohibits
dispensing Time /Date Prepared

without
prescription. Expiration Time Lot No.

511933

|
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Kit for the properetson of Tecetreetiurn
Tesem Arburmn Aggrepeted

$
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k
:

CONVEN!ENCE F'ACK j

*
DU PON T DU PONT DU PONT DU PONT
FHARMA PHARMA ! PHARMA PH A R M A

:

Pulmolite- | Pulmolite- | Pulmolite- | Pulmolite- |
t for the preparation of | Kit for the preparation of j Kit for the preparation of Kit for the preparation of
T;chnetium Tc99m ' Technetium Tc99m j Technetium Tc99m Technetium Tc99m

Albumin Aggregated Albumin Aggregated i Albumin Aggregated Albumin Aggregated
i.

I I
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Table 4. Absorted Radiation Dese Bone and Cardiac Imaging iebnsry N

1emeum 1c?9m lhe Du Pont McrCk PharmaCeuticalCo.
wan(Pyro etIrmda )Pteeses

331 Treble Cove Road
Tssue m%/740%q (raia0 mci)

BiueriCa.MassaChusens USA 01862SWtorf 10 8 (1 08)
Bo'e Manow 76 (070)
tJdneys 9.4 (0.94) ,

fed Mstmr 44 (0 44)
Toti Bodyt 30 (0 30)
BlaMr

2 tour mid 19 4 (154) Kit for the preparation of r

4.8 tour od 46 0 (4 00) Technetium Tc99m
Teste Sodium (Pyro- and Trimeta-) Phosphates >

2 tour ed 20 (020)
4.8 tour vs 30 (0.30)

7*5 FOR DIAGNOSTIC USE, ,,e t, n i,)
4.6 tour nd 30 (0.30) >

Heart DESCRIPfl0t Eat vial contairn a sterile, rompyroprec, tyophilized mixture

Normal 13 (0.15) of
impairaf 2.9 (029) Sofum Pyroptur#. ale- 10mg

* Dose ai poirt d brfest uptale may te a tactor d 10 hrfer. Sodsn TiksMe- 30mg

pal fre:r entty aflor radopharmamutical is a-hrs'ilemd, Itus dcne f
Priar to fyophitizaban the pH is adjusted to between 4.5-55 wim hcl and/or

,'Table 5. Absorted fladiation Dese Blood PoolImaging r NaOH Tre mnterts d ite vial are fyoptked. stored ader rstrogen atd mntain

Sodum Pertsctvutale Tc99m no ba::lenostabc preservatte

30 mitt Post inpx: ton wim Tte drug is ahrestered by infra <erous in)scton br dagnosbc use after recon-
Sodium (Pyro-ard inrrma-) stituhon with sterne, ron-pyrogerac ondart4ree Sodium Portechnstate Tc99m ,

Pyroptosphale Ingdeon or isoloruc sabre.
Tssue mGy/140tSq (rat 30 mci) Tte precise chemical structure of Technetium Tc99m Sodium (Pyro- and

f otg Body 32 (0.32) Irmda-) Phosvates is wiknowm at thrs fina
Spken 36 (0.3E) ,

hhr Wat!1 24 0 (2 40) PWSICAL CHAPMTEPJSTICS i

Testes 24 pfi4) Tectreum Tc99m decays by isomeric tran@n Wi a physica! tialf-life d 022

Ovares 46 (C 46) tours 1 Ptobns l'u! are metJ br Ma:hm afd in agng stdes am listaf in ,

Blood 10 4 (1 04) TaNe1 e

' Assume 75% d tie Sodum Pertectretate Tc99m remains labeled to red blood
Table 1. Principal Radiatise Emis tien Data

cens at thr ots 25% remams as pertechne: ate Faiatm Maan %fDsirseyabon Mean Ensgy(W) *

tif ?5% acreted with 1 tr Tu Gamma-2 89 07 1405 y :
? Method of calcutation A Schema for Absorbed-Dose Calculations for 'Koctus, Dinnd C.. "b$oalve Dazy Data lables "DOF, TIC 11025.106 (1981).

E.ologicaUy D:stnbuted Raionuttides. Supplement No 1. MIRD Pamphlet
No 1, p. 7.1968 EXTERW EADiATION

The specibc gamma ray corntatt for Tc99m is 'e4 microcoulombdgMBa-tr.

HOW SUPPLIED: Du Pon: Ea$optarmaceubca s PYROLITE 8 Kit tot the (0181VmCetr) at Icm. The first fut vale hyr is ot17cm d Pb. A range or
preparaton of Technebum ic99m &dum (Pyro- at Inmeta-) Pttsphates 'i vaiss be tte relative atinnuaton of the raiaSon emitted try tiis raionuclider

supphed as a sel 0: tive or iturty vialt sterile ard nampytogetic. that resuf:s imm inlerposition of vareus thicknesses d lead (Pt,) is shown in

Pror to lyophihrahon the pH is adpstad to teen 4 5-5.5 w!!h hysochtonc lane 2 To fa:ihise atml d t'e radation exposure from MBq (mci) amowts
acd artifor sodsn hyioxde clubort Tte conteres d thP Vid are tyophilded of this raiofidid6. I'e Ine of a 025sn Padress W lea 1(Pb) will atismie tre
at sbred urrier nitroget Sbre at room temperature (1HO*C) tdore afd aher raiaton by a tador of 1.000.

rannshtubort Cortare no preservatives. trduded in each fivs (5) r.a! WI is are
(1) paiar irsert and twebe (12) radaban late!s Irt:hed in ea:ti thirty (30) Table 1. Radiation Atenuation bylead Shielding

via bt is one (1) padage insort at smerfylwo (72) ra$aton latsis Sud Ttuckess (Pb)cm Cm!!certof A!1mahan i

"hs reayst kt is approved for use by perus karr.sj by te U.S Nuclear 0 017 0.5

Replatory Commission pxsurt to Section 3511 afd 35200 of Title 10 CFR 0.06 1M
Patt 35 or wer aluident hcerrar, d Agrersnet States " C 16 102

025 in3 '

0 33 104 '

10 prect br physical decay of this rasonuclide, tre tradors that reman al j
selected ime raervis a'ler tre bme d caHbration are shown in Table 3

i
.

Table 3. Ptrysical Decay Chart; )
Technetlam Tc%m Halflife 6.C2 Hours '

Hoss f rachon Remaming Hours Frachon Rematrung i

DU PONT e m 7 w i
'

1 891 8 .398

PHARMA 2 .794 9 .355
3 JnB 10 .316
d 131 11 282UmstM try

Du Pont Radiopharmaceutical Division | $ 12 25i

The Du Pont Merck Pharmaceutical Co. -Caraen Tirre
3M Treuhe W CLINICAL PHARMACDLOGY; f ollowmg sniravenous administration ofn

n a aM huW hWet sWed u@for rgI ol 72
omrs as a tsdron d thod fbw to tone aM tore efficerry in extractng tre

fmr Mam$r cower B re uneral crysta!s am genmWy mashed b te WoryapaMe )a ca 67-9531) and tre comples appears to have an affiruty br the hydroryapable crysia!s in j

bone. It rs also concentrated in ite injured rnyucardrsn. pnmarily in areas of j
5m Praec e U p ineversitdy damayd uns ,

I

\
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Clwanceof tecom;ser imm 1400$ a ra:=d towng mirevenrxis aimmma- ADVIHSE R[ ACTIONS. Several aherse readers due b fYohte teve les:n !

bort up b T% of te inydd dnse is trual y deared by urmy eneon wIte reortrd itee wse usugty hy;ersernitivity reachons charadered t'y Ad1mg. |
m Fe fes| 34 tours ikre uptake is mually 43 50% w:thm 3 tars to00mng vanmz skin rastes, hypolemiort inver, cialis, fer ea vomihrg and &mnes ,

entraverns adarmstabort i

DOSAGE AND ADMINISTilATION:Tresugysteddyseranybriv admin- 1
'

INDICATIC h5 AND USAGE Techrdamn ic99m Sodrum (Pyro- a<d 1:nneta ) tstahon b be employed in rr avsrje paherd (70kg)is
Pnesphate may t,e imed as a tore smaprg syrt to $dware assas of altas2 fiore smajv 185555MM (5-15 mci)
esteap-am ledvdnanic99mSodam(Pyro ardinmeta-)Ptosptates i

Tctream Tc99m Sodurn (Pyro ard Irirrda-) Phosphates may also te usetd Scanmrq post injectionis optimd g ated 3-4 tars. j
,

in vnyocardal imapag as an afsnd in tre dayosis d exte rayxardo!irfarc- thacarda! tmagirc 370-74?AN (10-20 mci) j i

tion F aise regatwe imays can occis 11 dare be earty in tre evoidiona y phase is;trdisan ic99m Sodnsn (Pyro- and trimeta-) Ptosphates |
of the inbrd or too tale m te resden ptase. False posihve imays have tnen Scanrurg posNatadon is ophmW at f&90 minutes. i

reported talkwnng coronary typass graft su9sy, in uristable anpre pectoris, ite paherd dze stoud be mesured try a surtat.le radcadonty cahtrafen

ok! myocardi in!arcts and m cardat conttranns system immedgely pror b a$mrustrahon patocheracd pisity stould be

Pyroble is a bimd pool imaprg ayni which ma te used for gated carda: ctvdert pra b pamnt a$nimstehort

tAod pool imagirg and for te d'techan of sites of gastroiriennal bhedng [eM gnollmayrq 185743 % (F20mCs) of sewn pertstrdateic99m

Wten a$mtvstead intraveur,ty thirty mirrdes pror b tte miraveruxis a$mm f or thod poolimayrg te PfROLITP2 Kit is recornbluled with ttree to btr ml
astrabon of Sodum Perfectrerate ic99m intoon appronmately 75% of lie of stente Sodium Chloride inyicbon, USP. and sufhcaert solution is iryeded

enleded a;hvay remairs in ce t4aod pool. artravearA b yield a pgiert dose d 1442mg So$um (Pyro- and Trime4)
Pfospletes (M5pg d kn per kilogram body esfiQ five to thirly mmutes iger,

CON IRAINDICATlONS: f4xe inewrt 1B5-743MBq (5 to 20 mci) cf Sodrum Pertecimetale Ic99m as admirvstored )'
WARN!NGS:It has t.een reported that falsoposibve or false 4iegatwe train irtravrady imagng can teepn al once Mini pass"sWes and aus ated i

scans may resdt when train scars using Sodum Pertechertate ic93m we per_
ine moda br stgic blod pelimaging

,

iormed after a tone scan has teen done usirg an agent containsrg stannous lectmlium ic99m Scdum (Pyro- rd inmeta ) Plout.ates are prepared ty ,

(tdxda, e g, a Prophosphate or potyptospr te tue apnt. Ttwelore,in !tose simpty mWg 3-7mf d sodum pertedretate Ic99m sduton b Ce mal and >a
!cases wtwe both bram ard born scaris are irdcated, te bram scri shodd be serbrg for abou! ore mMe. i

psforme:! Erst, f leasible. Altarctively. amter bran ima;png apet. such as store g roarn tempratute (1530"C) br4are and atW recorshtulon j,

Techrouwn ic99m DTPA, may be employed PwW 4 pm #dd be irsped vmgh is parbculate matter ard |

; PRECAUTIONS 11 not contra!rdcated by card:at state, pahents stould te drsmicraton pnor b aimmrstrahon verever sniden ad corsarer permit

enmurayd to ir67sl flods and b ved trasmufy br ce rett 44 tours m orde' INSTRUCTIONS FOR PREPARATION OF TICHNETIUM Tc99tn Sodium
b muumco raiaton &se to De bla$la (Pyre- aed Trimeta-) Phesphates: Preparahon of Technehum ic99m
De preparaton cortair:s no bafscstatt preservabres- 50$um (Pyro- a'd Trimeta ) Pfosptales compter trom t!e FJI br (te prepara- ;'

Techretum ic93m $4um (Pyro- and Trimeta-) Phosphates should te used tion of indvwoum ic99m Sadum (Pyro- and inmeta ) Prosphates is dxe t y |
' witun six tours of p'epaltart t'e bliomrg a.ephc pro:sirre

The imaging of g:st ointeshnal biedrg is dependert on such ta: tors as Pe Bone and Myocar6allmaging
E

tegen of imagna rae ard wahrne of tte teed, ef! cacy of laSeting of te red a Pror b siing te Sodsn Portamtrete ic99m ington b re vet, wnte Itr.-

tuod cdis ard tarwine:s d amayrg Due b Pese ladys, imays Modd te eshmahd adivity, date, and bme d preparaton m Pe spa:e ptovi&d on lie*

takan sarequalty over a period of brre urtil a postve imay is otitanaf or cir& vig label Then lear off a raigion symbol and attach il to tre neck of Pe vid ,,
sci conditions watart te dscortmuan:a of te prormbra ite penod of trae b Mawproot gtwes shodd te wom'dtnirg Pie preparaban troc@re. Fiem:we i,

|
br cohmbrg te imays may rany up b trerty-sia hours Pe mi plas6c dsk from te vial ard seat t!e top d re vial dosure with j

ako ol b sr&e the swtatt -

c Place 14 readion vid in a suitable radahon shreld with a fitted raiat on jRadombe dans must te ha ded with care and appropnale stety ineaswes
M cap ,s'ndd te wd b mirence raia!on exposwe 10 clinical gesonnel Also care

shodd te taken b mesmke ra3W on enosure b te patents consislet eth d %th a s:ert srvebed syntge, nepically obta'n 3-7m! { maximum 7 4GBq |

a pops pied marayme1 (700 mCill et a suitable, oxidant-free stente non-pyrogenic Sotum j
'

Pertetretate TcMmiruectonTre crvtarts d the ht t dye pre;araton se rut ra39adrva hwever, afw t e
$odum Portafrette 1c99m tryadan is aiWL eM ate duaistg of tv fini e Asepttal y ai! Pr Sossn Pukivetate Ic99m Irtcbon to te v at j

preparabon mtst be maintaNi 1 Pla e Fe rdsson sheid cap on tre vial shed and samt te contwits of te
*

'

The components d tre ht are stelle rd norecyr:yat it is e:seital to Ionow na lot atoJ ore mmute b deso6ve compisely

direttons castfy a1d b afere to strict as@bc proce$ses dorg preparattori g Maintain aMele vueWg durmg tre ble of te praisd by usvg Pe rata-
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Sterile, Non-Pyrogenic, Diagnostic Agent for intravenous Use !

O Pyrolite @ l
gEa Kit for the preparation of Technetium Tc99m Sodium (Pyro- and Trimeta-) Phosphates ,

f [5 $ W Contents and Storage Conditions
g, g s p Sodium Pyrophosphate - 10mg Sodium Trimetaphosphate - 30mg
|3 4 $ Stannous Chloride, minimum (SnCl 2H O) - 0.95mg
$.];3 5 Total Tin, maximum (SnCl 2H O)- 1.8mg i

2 2
;

2 2

| 7- % 8 |0 The pH is adjusted with hcl and/or NaOH. h!
i n o 2 & d E Store at room temperature (15-30 C).

5}.E 73 (f hj | *$ Q Lyophilized and stored under nitrogen.h CAUTION: Federal (USA) law prohibits dispensing without prescription.[
; 3
' j

M$ |M is j $ MARKETED BYp e DU PONT ,

i e o
Qe z The Du Pont Merck Pharmaceutical Co.e - -

5 b b di e S $ 8 Billerica, Massachusetts, USA 01862 PHARMA!
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{ Tecimetitun 3b99m Sodium !
(Pyro- and Trimeta-) Phosphatesg

g Contents -

,

Sodium Pyrophosphate-10mg

S diumEmebphosphate-30mg |CAUTION,

RADIOACTbE
StannousChloride, minimum (SnCl *2H 0)-0.95mg2 2

TotalTin, maximum (SnCl *2H O)-1.8mg2 2MATERIAL
Usewithin 6 hours.

?

""
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DUPONT
PHARMA

! Pyrolite- |
Kit lot the preparation el Tecknative Tc09m

So@sm (Pre- end Trimets-) Phosphates
,
i

:

!

CONVENIENCE PACK -

t

DU PONT DUPONT DUPONT DU PONT
PH AR M A PHARMA ' PHARMA PHARMA

Pyrolite J Pyrolite- | Pyrolite- | Pyrolite- |
Kit for the preparation of K4 foi the properation of Kit for the properaties of Kit far the preparation of

Technetium Tc99m Sodiam Technetism TcMm Somam Technetlem Tc99m Sodium Technetism ic99m Sodium
(Pyre and Trimets-)Phosphales (Pyro- and Trimsta-) Phosphaise (Pyre- and Trimeta-) Phosptate: { Pyre- and Trimetey Phosphates
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Cir;f0Mip fCsAGE 1PA1Ni mWEV R - ful UP PUHFi[ 1AB

MERCK

The Du Pont Merck Pharmaceutical Company

March 13,1991

United States Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, Pa. 19406

Atta.: John D. Kinneman, Chief
Nuclear Materials Safety Section B
Division of Radiation Safety and Safeguards

Reference: Materials License No. 20-00320-17MA

Gentlemen:

This is a request to amend the above-referenced approval document to reflect a new
manufacturer of the reagent kit DTPA and that the FDA has issued an approval for the new
drug application recorded as NDA 19-785 for the reagent kit Cardiolite@.

DTPA

The new manufacturer of the reagent kit DTPA will be Merck Frosst Canada, Inc.,
Kirkland, Quebec, Canada. The previous manufacturer of this material, Cintichem in
Tuxedo, NY, will no longer be manufacturing this kit for us after May 1,1991. There
have been no other changes in the formulation of the kit and the product will continue to be
distributed by the Du Pont Merck Pharmaceutical operations in Billerica, Massachusetts.

With the exception of the manufacturer change all the other infonnation on the package
insert, product labels used on the vials and on the lead shields remain the same as
previously submitted to your office. A copy of the revised package insert, labels and
packaging markings are enclosed for your information.

,

Cardiolite@

The information in support of the Cardiolite kit is enclosed as follows:

1. letter from the Food and Drug Administration, Rockville MD dated
December 21,1990 approving the New Drug Application NDA 19 785.

Note: The FDA's Notice of Claimed Investigational Exemption for a New
Drug IND 28,333 remains valid for this reagent kit.

Radiopharmaceutical Division
331 Treble Cove Road, North Billerica, MA 01862 Telephone 508-667-9531

- - _ _ - _ - -
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March 13,1991

John D. Kinneman
USNRC Region I
475 Allendale Road
King of Prussia, Pa. 19406

Page 2

2. Revised Package Insert dated 20 December 1990.

3. Vial label, radiation label to be attached to the neck of the vial, and radiation
label for the lead shield.

4. Copy of the 2 vial,5 vial and 30 vial boxes showing package markings.

A check is enclosed in the amount of $250.00 for the amendment processing fee specified
for License Fee Category 3D in Title 10 CFR Part 170, Section 170.31.

Please contact me if you require any additional information. )

Sincerely,

cp n cR
,

.

Francis E. Roy J r.
Health Physicist

Telephone: (508) 671 8242

[)
_
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tren ntredramng severai nuuters of ratrogen gas tpresent io prevent |,
' ordabon of the cornpied mio the syringe. 6epeat me procedure as i

newssary unki me entre annuni or me pericometate soluten is added . DIAGtJOSTIC
and rerme pressure n estatered moun me vut 1 f orintravenous Use

5. P' ace the learf cap on the mat stueid and ag# tate cic stuelded vial untd. i

Die contents are corrdetery drssolved To eresure maximum taggmg. *

_ abe te preparaim na stand for 15 rruautes after trunng tbag proper . -

stw%ng, me reaction nal should be visually mspected ld ertsure that ! 0[ SCRIPT 10N. [ach bt corscts of reactiort nats whd contam the sterile,
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h*[5 }5''9wuth percentage of re tecimet.um ic Mm pameta!c twds to tre serem g ,y,
prr.iems. thes sanges hom 3 74r, to'lowng a smgte antection to appron

formula feedmgs should be substituted los breast leedmgs
nu1c6y l'M tl the nuleral es contaurously infused Arttomi trie thetatet

1 pts ineful m!onnation on the gbmerutar (dtraten rate. the vanaue Peduinc Use
percent wtuch is pro 1*m tomd leads to a measured t6earance eate wr*tti SJtely and effectweness in chshiren have not been established i

is lower man that deterrruned ta muhn clearance ADV!RSE R1 AC110t'S: Pyrogent and attergic reaciens to technefrum
The ornages of the boneys obtamed m the first few etunutes afici adtraras 1c 99m pentetate prepsabons twwe been reported in the Eterahrre
tra! m ot tectmebum Tc Mm penietate represent the vascuts poof wet'un DOSAGE AND ADMINtSTRATION. The recommended dose range lor |
the wncy Somequem muges of the h4cys represent iadioactmty **uch ,n,7,,,rous admmrstraton. after reconstituten with ondant tree sodium ,

es m the .mrie of both the cofkclon sysicm and the renal pelvis pertednetate Tc 93m, to t e admerustered to the average pakent 90 kglis }
Tectmessum Tc 93m pentelate tends Ic accumutate in intea<raneile9ons redrey imaomg and Olonerutar '

'

with crus 9ve netwastutanty or an aftered tend-bram barnes il does rnt fitteaten rate estimaton _ .111 to 185 uBq (3 to 5 mC4
accumulate in the clmroid picrus.

Dram imagmg of assessment of
INDICATt0NS AND U$AGliectmelsum ic 99m Pentctate brection rray teruipertusen . . 370 to 780 MBq (10 to 20 mC4

__
be used to perform bdney smagmg beam emagmg. to assess renal par- 9 ,
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fussori and to eshmate gomeruiar fdtration rate
aged to mcrease tus fluid intake, and to void when the enanntiaion es

CONTF.A!NDICATIONS. Hypersen9tivity to any correonent of t'us proact completed and as often thereafter as possible for the next 4 to 6 hours

WARMtNGS: Not e The pahent dose should be measured by a suetable rad oactrey cahbraSori

PRECAUTIONS: syslem *mmedGtely per Ic -dtranrstrahon

GENERAL S19e twshed preparatum a 'C 10 8"C m a suitatde lead Sheebt
The coments 01 tr e scachon vist betore preparahon are not radcacuve p,enie,a! drug pro %cis she 'd be inspected aor paeticulate fruite# amt
However. afice the sodium pertechnelate Ic Mm is aSted. adetluale drscokwahun poor to ademrustraten. whenever solubon and contaenes
stucidmg of it e lenal preparabon must be mamtarned. pe,rnit Do not use af Fe solu 1on contans parw.utate matter or is not a clear

Contents of the reachon vialare antended only los usein the preparaboriof sohrtion.
Technebum Tc 99m Pentetate irgecten and are nol to be aderumstered

RADIAfl0N 00$tMETRY*
directly to Pie patent,

1he estimated absorted radalen doses lovamus organs of an averager
ihe imap quality may be adversety artected by 'mpaered renal functon paient 90 kgi lsom an miravenousaniacion of marunum doses pt 185 N'74

i

Luce aime reports odcate Itu8 ffe target to netargel rabo not miractanut (5 in0) and T40 MBq R0 rnO) of iethnet um ic%m Perstetale intection
tes.ons may labe several tours to develop fuhy. and it.e pos9terkty of are shown m latste 4
rw9ng tentam lessons when smaryng is vesInc1ed to * e earty pered after htile 4. Istimated Attsosbed Radiahon Dases
miechon :;houtd be bome m mmd

Io rmiaann/c the [yjg|pm dose |g the htaddef,, [N gglgn! stopkl he erg.otp
ayd to muease tus lluid entake, and to void when the twinnabon es [# Efp

#

Cornpleted and as of!cn thereatler as possible lor the neN14 to is tour 5 Organs -

mGy/ tads / mGy! rads /leomrtium Tc Wm Pentetate lryct.on stouto be tomuutated wittwn sn (5)
dhours enM 10 Elvitcal use for bram arid kidrtcy Imayng. acid f or assessmg

renal peffusion for eStimatmg glornerular idtratsort tales, lethneteum recys a5 0 45 18 0 16
IC 99m Pertic' ale inlectcet should be Used withm one (1) tour after W'We Dndy 03 0 03 12 0 17
torr edakon (gode, Wall

The terroorents of the lui are supphed sterde ared rori pyrogamc Asepig 2 0 tu void 5 75 0 58 23 0 23
8 4 8 hr m'd 13 5 1 35 54 0 5ayar.edures normatty ernptpyed m makmg additsor's and withdram4 s from

IC51c5stente ton s'ymgaruc contaners should be used dump the att*m of the
sod.om panothneta:e Tc Mm solutinn and the wohtame of doses im 2 0 hr W'd 0 38 0 04 15 0 15

a E hr vo.d 0 53 0 05 21 0 21
t 39ent adwomsnahen

T he lectmebom ic 99m labehog reachon5 mvoke
d-~4,e sia, s _ me ,e.d m preparmg the aaeni m , ,d 22,

2 r vo 0 55 0 06 0 22
cedme ~,,caN m m g c 3,

p:c;8mlIN !he sodium petchnelate Ic Mm 50!ubon (nay thus ahtrse'y - - - - , -

' Method of CJ Culahon T Absrybed %;p per UM Comutaled AthveyIahe;f the cua!'y of the radopharerktRtfbta! lie'tCe. sodium pef 1*thhe! ale
IC MP sWUbons Contavufig oddants Lhould not be empleyed tDr SeleCled RadOnuchoes and Osgans. tARD PamtWei No 11(1975)

INhnehom IC Mm Penietale inp>Chon as weR as o!hef f adtDatkve druy'- HOW $UPPtl{ D. Ei! for the heparabort of Techochum Il 99m Fer11r1R
tm.r',I twa har@ed wdh tre_ and popropnate satefy measures should he ingettion
ta**n to miwNe radefeon crposure 10 the paheNs ConsisteN eth proper g,ggg g,g ,,, 3 ,g ,p ,j ,

fattN r1Fia7" Tnt a9d 13 rmnimee radQhon exposu'e to Listita'
en lyopWed form ste<ae and rmn pyeogenic

[9f Vpm*f
I'fNet4fe Calttum Iris 4dtum 25 mJ141opuma:eeca8 should be Used only by phyguns Mm are Qual feed M C de DihytaM (frammum) 0 25 <no

by Ir a8mrg a1d f"rpenenre m l'ae We UV a9d handlerig of radiOrque hues and p W e OEg
wMf c89*9e90e and traimng have beert apprDved I'y the approD7 ale

--- -- Qoverwen! apncy authOrVed 10 hCe%e the Use of radeonuf hdes The pH 15 adlusled enth HC Dr NaOH pnor to tyopWahon se that the pH _ _

of the seconstituted radiopt aarr.areuttCalis le 5 lhe Ms a'e see ed u Wi*'a 8 r
It'e p'tpra90n Coniaans rio1,atterestabt pfeservative Itcelore ahef 49 MoTW of Mrp
laWQ tom tarhnebum It Mm the solpon should he stored 312T to

VO SD'ed Id'JeY IFI*3I80n * l'rW$ lays a'd a Dd''a?' Asf'I a'e 500Pl?U!8 % m a ? yahig leird shernd
in earh caelon

W bM q0a9d CrtuM5 [.9m emag?s and er'nn*00s t eFa%e 8r,ufh

t.N* t* t1 te,erv*C with the Use D in/s er{.ec$ing the stated reps aSon MD { 5504* the um*(O%hf$rd re,etboft tr.afs at of bdW- rM"1I

tw lemP''aiute GT 10 25T) 51o'c the se(Q%bluled ecN ben V-f a12T
* " * '### ## **V''**** "C on,>ynes,s. u tayneus tmpannem ol f ertan,u

M kyQ im JvW slumbes havg teen performed 10 chale,alf Cnmo7tw. DmiGW FOR Pm Nim
psiem.g er Mtether I*Chachum it %m Pentelale lopF hon aNects levy gy);[ Ose a , phC D'or edure;throu0hout afd take pre (Auho9510 rrwwNe

m lef'Q es MutaKfucity shrdves have rm! teen ConduCled gg,gg,nn g,pggg,e by use of suttable sNcMerig Waterp DotQlOves shDU 0
lm rN1

4

f regna9ty Categyy C tre wWn deng the preraiapon pmtedureg
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Sterk NonPyrogenic Dagnostic perst br intrad nous Use

1

/

J> @pDT) DTPA,

., p m Kit tar the Preparation eMechnettum k 99m Pentrtatr iedection*
'

$ yk CONTENTS & STORAGE CONDITIONS
f ? Y w S *i Pontotate Calcium Tridum - 25 mg

2 L'U ;' E Stannous Chloride D4 hydrate (minimum) - 0 25 mg
;EDN (Maximum tin as stannous chronde dihydrate -

NE@E 0385 mg)
..

8nmE5 The pH of the reconstituted drug as 4-5. Scated under
., o

-y
f nitrogen. After labeling with lechnetium Tc 99m, storeu -g M g 33 o

solution at 2*C43*C in a suitable lead shield and use3 y n ' q ,, *a
within time limits in package insert. 3w'-

p p p =8@M $ CAUTION: Federal (USA) taw prohitxts dispensing2 ' 1? m ggn
R 2 % [52 g$5 wrthoutprescriptbn.

E 9EEO$ Marketed by:
., 8 Y 80 h g$iG? O E.I. da Pont de Nemours & Co.

A E d's a <r U Bittorica, MA, USA 01862
( L *V
\ w ;=. .._.
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DEPARTMENT OF IIEALTil & IIUMAN SERVICES Pubik: Hsatth Sww:e

E
Food and Drug AdmWsus-Jon
RcckMlie MD 20E7

NDA 19-785 g gg g

*

E.I. du Pont de Nemours & Co. (Inc.).
Medical Products Department

4

331 Treble Cove Road |
North Billerica, Massachusetts 01662 !

Attention: Mary Donovan
Regulatory Affairs Specialist j

|
Dear Hs. Donovan: j

Please refer to your new drug application submitted on
March 17, 1988 and resubmitted on December 12, 1988 under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Cardio11te
(kit for the preparation of technetium Tc 99m sestamibt). He also
acknowledge receipt of your presubmission of chemistry information on

| October 19, 1987 and your amendments and correspondence dated
December 21,1987; April 21 and 22, May ;,19 and 26, June 10
July 15 and 25. September 30 November 14, December 9 (2), 20 and
22, 1988; January 9, February 9, 17 and 23. March 8. April 4
Hay 27, June 9 July 5 and 26, October 12 November 6, 8, 15(2), 22,
28 and 30(3), and December 4,1589; January 17, February 5, 6, 8 and
28, March 6,10,16, 22 and 30, April 5, May 2,16, 29 and 31,
June 12 and 26, August 9 and October 9, 23, 30 and 31, November 6,
14, 15, 20 and 27, and December 4 and 20, 1990. He also acknowledge
your undated chemistry subetssion received on March 17, 1988.

He have completed the review of this application as amended,
including the submitted draft labeling, and have concluded that
adequate information has, been presented--to derenstrate that the drug- -

is safe and effective for use as recommended in the draft labeling
submitted on December 20, 1990. Accordingly, the application is
approved, effective on the date of this letter.

i

We note your comitment to submit the advertising copy which you |intend to use in your proposed promotional and/or advertising '

campaign and to work with the Agency to resolve any differences as a
result of FDA's review of the advertising copy.

- _ - - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _
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NDA 19-785 ") ,

While all other aspects of this application have been found to be
approvable, the required validation of the analytical cethods has
not been completed. In such a case, the policy of the Center for 4 '

Drug Evaluation and Research is to proceed with approval. He note
your October 23, 1990 agreement to cooperate in the resolution of f

any problems that may occur with respect to validation. 1

1

The final printed labeling (TPL) must be identical to the draft
labeling submitted on December 20, 1990. Harketing the product with
FPL that is not identical to the draft labeling may render the
product misbranded and an unapproved new drug. Please submit twelve
copies of the FPL to FDA as soon as possible. Seven of the copies
should be individually mounted on heavy weight paper or similar '

material. This submission should be designated for administrative
i

purposes as "FPL for approved NDA 19-785". Aaproval of this
submissionbyFDAisnotrequiredbeforetheIabelingisused.

Should additional information relating to the safety and
effectiveness of this drug product become available prior to our
receipt of the final printed labeling, revision of that labeling may
be required.

Please submit one market package of Cardiolite when available.

He remind you that you must comply with the requirements set forth
under 21 CFR 314.60 and 314.81 for an approved NDA.

Sincerely yours,

d bit % A10
Paula Botstein, H.D. |
Deputy Director (Hedical Affairs)
Office of Drug Evaluation I
Center for Drug Evaluation and Research

' )
.

-- -_ _ _- - - - - - _ - - - - - _ - - _ _ _ - - - _ - - - - - _ - - - - , , - - - . - _ - - - - - _ - . _ _ . - - - - - - - --
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El.du Pont de Nemours & Co.
331 Treble Cove Road |

Billerica, Massachusetts USA 01862
,
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CARDIOLITE*
|

.

Kit for the preparation of
Technetium Tc99m Sestamibi -

,

t

.

i.
FOR DIAGNOSTIC USE

,

|

DESCRIPT10N: [ach 5rni vrat contains a sterile. nontyrogeruc. tyopratzed

trurture of:
Tetrakis (24nethory isobutyt sonstniel Copper (t)

|tetrafluoroterate - 1,0mg
Sod um Ct.1e Dhydrate- 2 6mg

,

1 Cysteme Hydrochloride Monohyckste .1.0mg ',
Mannitot-20mg
Stannous CNonde. Dihydrate. rmrumum (SnCs, 2Ha0) . 0 025mg

. ,

Stan.wis Ctdande. Dihydrate. e"

(SnCl,-2H,0)-0.075mg
im CNoride (Stannous and Stannc) Dihydrate, maxirnum - ;

(as Snch-2%0)-0 086mg
Pnot to lyophikzaban the pH is 5.3 to 5.9. The coments of me mal are ,

lyophikted and stored under rutrogen.

The drug is adtranistered try mtravenous meccnon for dagnostic use after '

recortstitubon with sterbe.nonpyrogerac.oradant free Sosum Pertecfr
rietate TcS9m trgectort The pH of tie reconSttuted producta55(5 04 0)

,

No bactenostate prese*vabwe a present.
.-

The preose structure of the technetium cornpies is ic99mitJ1Bly where
,

t

MIBt ts 2.tnethory isobutyt somtrde.

FHYSICAL CHARACitRISTICS r
Technetrum Tc99m eecays ty somenc transeon enth a phpcal haff 4te

,

of 6 C2 hours.' Photons that are usefullor deteCDon and snagmg stumes
,6

are Estedin Table 1. t

table 1. Principle Radiation Emissies Data

Mean %I Mean
.[Rad.ation Osmtegration Energy (kev)

Gamma-2 69 07 140.5

* Kocteer. Dand C . Radeartwe Decay Data Tables. DOE I TIC-liO26.108

. (1981).
|

EXTERN AL RADIATION i

The speofc gamma rayconstant tor ic99ms5 8.. 6eAgaABe
.

hr(O TBR/mCett)at1cm The nesthalf vawlayers0 017cmof PL Arange
of values for the relative anenuateon of the radiaten entled by Dus ra- *

Gonochoc that results from mierposmon of va%rs thcknesses of Pb 6
shown m Tatrie 2 10 taedrtale control of the raSalon e aposure trom Mega. ,

;
bequerel(trullcune) amounts of thrs ramonuchde, the use of a 0 25cm '

Fwckness of Pb unl! attenuate the radaten emmed by a tactor of 1.000

lable 2. Radiation Attenuation by trad Shielding t

Sheeld Trackviess (P3) cm Coeticeerstof Afte%2ws

0 017 05 |
D 06 10 'j
0 16 10 '''

0 25 t&S -6

0 33 10 *
i
y

lo correct for phpty M a. e* tms radionuc40e the t act c 1 -E ter .4e

[|af selected emer als a''cr - e t. he of cal 6 radon are sno.- -inie 3e

f abie 3 Pfiysicat Decay Chat ic99m Hall trfe 6 02 Hours
i

]-
HOUfs Itaclaon Rema *JG Hours f *3ci.c*. 4manng

c' 1 0'10 8 N ,

1 F9" 9 355 r

e

2 !9: 10 216

3 W 1: 232 |
*

4 EM 12 251

5 56 2 -

*
6 B *

_ [7 m
* CN tnaton f ee

-
,.
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CUMIC.AL NMPJAAC0tDGt ic7indestan*m i:, a catmsc ic10m com ceutcatsthetatatxmdasetoreovares(15radsf30 mci) stwgh uamat
pies veut ha teen buted to accamu> tate m vu$le myucar&al tas:ase m enor.ure (ALARA)is nrtessary m vanr iof ctAfbcarmg caNtd'y 6ee
a trurgier anakvius to eat of Ttubus Q*wMe 15201. Scobg'apluc Dassmetry sutnecbon in DCGtG AND AdleN!STRATON sectmo ) g
muges crs=ied m aramais and man after tre s1traer.xn adnast'abon Tw m mterme6 neAMl8f% wamid br p poten- s
of the oughive teencomparatde to trose obtasned w<ttiThalbus Chlorde umatuneryof frvetests Ngaretarscactwnywasebservedspie Ames. I
Tl ?01 m ruirmal ard a'niormal rnyocardul tae.

CH0/HNT and srstercfaumatd exchange tests (25 m vitro) At cytotonc
It e marx pathway for ckasarzt of ic%rn Sestarrutz s the hepatotal.ary concentrabons(2 20 g/mf). an scease o ceas wth chromasome aber-
systerr Actmty from the gall bladder appears an ese intestmes witan one raturs was atrewed n t'r o eco tum.m tynvruq1e assay |CtMBQ.]fil
tourof archon. Twenty sevenpercentof tremjecteddoseesexcretedm did not stow geretomK eflats o the er evo erarw nucrorwbr5 test at a
the ume ard approumatety t' arty three percent of the rected Ocscis dose wtuch catrrd systent arid txce resrrow toxicity (9''y%. > fM
cleared erupgh the feces in 48 hou's The agent is excreted wehoot aay mantrW human $ase).
evicents of metatoitsm. Pregnancy Caiegory C
Pulmona'y actrvity as ne@gbie even vnmc6ately after mtecDon Blood Arumat reptoducion and teralogenoty studes have not teen ccmducted
cicaarrr studes mdecate that IM fast ckarmg cornponent clears wth a wth Ta$netum TcWrnSerumbi 11 s aM et kmentether Technenum
tg of 4.3 nwiutes at rest A!Isve t'woutes post micction aDout B% of the icMm 5estants can cause tetal harm when adamstered to a pregna'il
antected err.e remasru m cututatort. There a less than 1% protem turdng woman or can affect reproductve caparrey. There tuve been no studes m 1

of iedrelium Tc%m sestarrutu in plasma. The anyocardal bokycal haft. pregnant womert Technetkan Tc99m Sestantn s'vxsid tie given to a preg
6,fe as ayoumatety su hours after a restinsectort The taolog+calhaft Afe nant woman on'yif cleasy needed.
for the te s appronmately 30 mmutes a'ter a rest ritect ort The efrectve saeasy,commakins usmC r*c,harnuteutcaA especuny Vese eieckve
tuff 4te of ckarance (which inciudes both the bological haff4fe and in nature. of a wornan of chddDeanng capaMty. sfould tie performed
radiorutioe occay1 for the heart es apprommately 3 hours. and lor the 6ver don g the first few (appronmate+y 10) cays to8ewog the onset tif mec6cs
is awcuretery28 truautes, after a rest tripecton The ide&rragmg tme
reflects me test compronw tetween hea't count rate and surroundmg "9 ""
q,n z.a recmchum TcMm re technetate r5 encarted m human rruik dannQ lacta

don li is not krown whether Technetrum icWm Sestrruta e escreted m
A study o a dug myocard.al rchena model reported that Technetum human r'ute Therefore. tormula feedings should t.c substtuted for be east
Tct/m Sestanta undergoes myocardat distribution (redstabubon). tresngs
s'Paxigh true slowty arid less compartety than TitaDous Obrde TI-201. A ,
study n a &N myocardal mfarcten modef reported thatIte Orog showed
no re&sinNtion of any consequence Defatwe hurran studies to 5atery and efrectwenest. en cheid e be the age of 18 have riot teen

'Udcerrm: rare ptrr.h re&;rtutun taie rux teen reported. 41 paents w:h
docurrented myocar&al ofarction, unaging revealed the riarti up to four Advt RSE HULCTIONS: Dunnc chnec at taats. approximatety 8% of patents

i
tuirs pc'st ose. c'penenced a tratusent metalkc or bitter taste emmediately after me mpec.

" " * * #"S#"' 'Aruma! stdes have shown Pat myocarda! uptake es not taxied w*en the
fb tung and rmrutctang rash l'. ave also teen a'InNtad to admnestraton

sMum;unt sicchaarsm e stubrted Myocardal uptake n'act; s comnary
fbe oNera' lent ts 12% of the grected otrse The bibwuq ta'iie dust ates of t*e agent Ore pahent denmstrated sagns and symptoms consastent i

1%e (noetygec.at cica'ance as well as effectve Clearance (*tsch Indodes *o seewe 8 to 10 mmutes after adnurustraten of the drug No ot'ser ad-

taokg. cal ckamre and radonucide oecayl ot ic93m sestarmbn icom rie , verse reactorts speCffi[My attntMiable to the use of lechriebum ic%m
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INSTRUCT 10NS TOR PREPARAT10N OF iechmettonic90 $estamthi i
Preparaton of the Technebum Tc99m Sestamts from te Kit er the }
preparatson of Techncbdrn TcWm Sestandii e; dire by the tu&yng asepDc .I
pmcedure.

a Prior to adding te Sodeum Pertectmetate Tc99m insecnon to the vial,
tear off araiation syntal and attachit to #e neck of te sial.

t Waterproof glows shouCe vorn dantig te preparaton pmcedu e.
Remove te plasbc dsc trom the nat and swab the top of te naf dosure

wrm ak:ohol nu sarutire De surfact.
c Place the viat in a surtable radabon stveed with a titled radsbon cap.
d. Withasterileshieldedsynnge,asepticanyobtama:IdrDue4ree. sterile,

nontytoDeruc Sodrdm Ftrtechnetate Tc99m tagecton D25-5%0uB4
(25153 mci}} in appronmately 1 to 3mi.

e. Asepncaoy add the So$um Pertedmetate Tc99m Intaction to te mal
in the lead stueld. Wdhout uncdrawag the needle, remove an equal
volume of t**nn to mamtam atmospteric pressure withsn se mal.

I Swuf the contents of tie mal for a tcw secoruss.
g Remove the vialimm ee lead sfweld amistart u;mpe 'm a boihng water

bath tur 10 nwwies Tmng for 10 nwuAes a begun as soon as te water

teges to boilagam.
ri Remove the mal from the water tam, p| ace m the lead sheed and ainow

to cool tot 6fteen trenutes
Usmg proper sineking. the nal contents should be usually mspectedi

Use onty if 1De solubon is clear and free of parbculate mattet arid
discoloraten.

g Assay the reacton vtal ussay a sustable radcactwify cahbrabon system.
fecord the TedineDum TcWm cencent anort ets votume. assay ame
and date, expirabon Dme and not number on the vial stsend ladet and *
afhu the label to the sheld.

6 Store the reacten mal contagung the Technebum Tc99m Sestanutn at
room temperature (15&C)unni use. at sucti sme the product shouk1
be asepbcaNy withdrawtt Technebum Tc93m Sestarrube should be
trsed witan su hours of preparaDon The malcontairts no presewatve

Note. Adt.crence to the above pt oduct reconsttuten instrucbons is
recommended

Prod xt should be used wrcun 0 hours after preparabon

Fmal product with radiocherracal purnt of at least 90% was used a
the chrucal tnals that estateshed satefy and eftecoveress. The
radochemica' punty was deternuned try the tcikiwng method.

DET[RMINATtDN OF RA010CHIMICAL PURITY IN
Technetiam ic99m Sestamibi

1 OMain a Ba6erfie Aiur wnum Onde coated. plasic TLC plate 31 B I.
pre 4gt to 2 $cm x 7.Scm. /

I2 Dry t*.e plate or pmes at 100't for i hout and store m a desaccator
hemove prt dred plate from the desiccator pist pnor to use

3 A#y 1 drop of ethanor usmc a 1mi syrvne wrt.a 2? 76 paupe needie.
1.LLm from the tiottom of the plate TH[ SPOT SHOULD NOT BE
Att OWED TO DRY

4 Add 2 drops of Technetium ic99m Sestanate solution. sede by sede on
top of the ethanor spot Retum tv plate to a cesccator aw aim the
sample spot to dry (!pcary 15 menutes)
ite TLC ta= es preparec t y twnne e thanor to a oepm et 3 hm'

Cever the tas aw wt it e::uwate for - 10 menutes
( Orvelop the plate m the cove'ed itC Tana in e!tanor for a cme of

St m from the pot *tt of adicJ bon
7 Cut me itC pee acm trom tr t imitam at merve the Tcm actmty

in each piece by app *or att ryt.m or rector
6 CaWate the % IcWm 5'sv% as

,,Ciiop Piece

% TG'M Lestarrntn u ,g, g pg,3 HO

TLC Pla1e Diagram
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HOW EUPPLKR Du hint'sCNotadTl* .O tur pc preparaton at Tah t, j
netiumTc99m!,esarncu is supplied as a Smf vialin Wts of two (2),few (5) g'

,
3-

PnorIctyophskskutDepHistetween53 5 9 Thecontentsof thevub
' g - !

,

and Dwty (3@ wes. sterGe and non pyrogerne.. .,; :
- !

are trophileed ard stred under attrogen Store at voorn ternperature 3 ,

|

-

,

(1530*C) trture and after reconsttubon.- Tectinetium it99m festambi )*
contamsnoptservaves Fckcedmeachtwo(2)vidWtisone(1}paia;pe h i

rLwit five (5) vul twA1 tabeh ared Sve (S) radiAan watung labeh. Incidxl 2

m eadi 6ve (5) wuf Aft is one (1) package utsert,6ve (5) vial stuend ta$ets
and hve (5) ra:iaman warruno labets. Included in each twty (33 viaf ttie

'
f

one (1) pac $ age ruert, Dwty (30) vial Wuek! tabe4 and Orty (30) raddDun

wamenglabets ,
'

The U S. Stuczar Regulatory Commsson tus approved Inis s tagens kit tur
destnbubon to pelons hcensed to use byproduct rnatenaiklentfed e
35100 and 35200 of 10 Cf R Pat 35.to persons wte told an equwaient
kense r. sued tn an Agreement State, and,outade the United States,to

persons aucourd by the appropnate avmonty. j
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preparation. ur e and indications. !
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DU PONT -_ p m aaana| j-

MERCK
~ ~ ~ ~cm- =,= w e --= nmim. ,

!
:

'i

The Du Pont Merck Pharmaceutical Company ;

!

March 13,1991 j
i
;

United States Nuclear Regulatory Commission :
Region I - !

475 Allendale Road i
King of Pmssia, Pa.19406 :

!
Attn.: John D. Kinneman, Chief -I

NuclearMaterials Safety section B |
Division of Radiation Safety and Safeguards -|

-

,

f
Reference: Materials License No. 20-00320-17MA j

t

J ,

Gentlemen: !
y

!

This is a request to amend the above-referenced appmval document to reflect a new i

manufacturer of the reagent kit DTPA and that the FDA has issued an approval for the new
'

i drug application recorded as NDA 19-785 for the reagent kit Canliolite@. !

.:
i

DTPA !
1
3 The new manufacturer of the reagent kit DTPA will be Merck Fmsst Canada, Inc., i
'

Kirkland, Quebec, Canada. The previous manufacturer of this material, Cintichem in
Tuxedo, NY, will no longer be manufacturing this kit for us after May 1,1991. There

:

have been no other changes in the formulation of the kit and the product will continue to be j
distributed by the Du Pont Merck Pharmaceutical operations in Billerica, Massachusetts. '

4

4

With the exception of the manufacturer change all the other information on the package
insert, product labels used on the vials and on the lead shields remain the same as :

previously submitted to your ofTice. A copy of the revised package insert, labels and j
-

packaging markings are enclosed for your information. !,

>

!

Cardiolite@ |
,

:.

The information in support of the Cardiolite kit is enclosed as follows: ,

!,

1. Letter from the Food and Drug Administration, Rockville MD dated
December 21,1990 approving the New Drug Application NDA 19-785.

,

!

Note: The FDA's Notice of Claimed Investigational Exemption for a New |
Drug IND 28,333 remains valid for this reagent kit. !

!

Radiopharmaceutical Division
331 Treble Cove Road, North Billerica, MA 01862 Telephone 508-667-9531

;

:i
.
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March 13,1991

John D. Kinnernan
USNRC Region I
475 Allendale Road
King of Prussia, Pa.19406

Page 2

2. Revised Package Insert dated 20 December 1990.
.

3. Vial label, radiation label to be attached to the neck of the vial, and mdiation
label for the lead shield.

4. Copy of the 2 vial,5 vial and 30 vial boxes showing package markings.

A check is enclosed in the amount of $250.00 for the arnendment processing fee specified
for License Fee Category 3D in Title 10 CFR Part 170, Section 170.31.

Please contact me if you require any additional information.
~

)

Sincerely,

b%cv Ck*4
,

Francis E. Roy Jr.
IIcalth Physicist

Telephone: (508) 671-8242

I
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* 2 Remove the protectwe acc from a reachtm mM swab the rutter

septum a th an alcohol swab. { }/ '

3 Pige : c mat m a sudabic teao mai sh.cid wtuc,J a nwamum v.att
,

!

E L @ M & be & Qiraciness of 1/5 mch (3 mm) and wtutti has a hined lead cap Obtam ?
'

to 10 mL of sienic.non pyrogeruc sodwm pericctmetate ic 99m usmg 331 Treble Cove Road*

a stueided syrmge.1he accorrvnended masamum amount of lectmehum Oilier.cL. IAassachusetts, USA 01862
1c 99m to be added to a reacten vialis T.4 gegabecquerets (200 mCQ
Sodium pertechnetate ic 99m solutens contammg an cuidemg agent

,y'
are not suruble for use. y

4 us.no a stueided syrmge. asevicasir add the sodiurn pertechnetate u= |i

!; ic 99m soiuhan so the reacion mai whde avoiding ne bmidup of Kit for ihe Preparation of *

cacesswe pressure an the mat. Pressure buddup may be avoided by ?
, entechng severai nmaaers ot pertechnetate solutmainio re reacten mai. Technetium Tc 99m Pentetate injection i

then wittidiawmg several truikhters of nittogen gas (present to prevent
4 ,

- ovidat on of ttie complex} stito the syrmge Repeal tte procedure as a

raessary unht the entue amount of the pertechretate soluten as added . OlAGNOSTICq

1
and normar presswe is esuucted wiuun see mai. | For Intravenous Use -i

5. Place the lead cap on the mal stacid and ag< tate the stuelded mal unbl
,

,

the contents are compictely d:ssolved. To esisure maxernum tagging. *

abe de preparatun to stand for 15 mmutes after tranno (Jsing proper . .,__,,,,,,,,,,

sNenn0.the teachon mal steuld be usually aspected to ensure that ! DESCRIPil0N: [ach ht conststs of reacten viats whch contain the stenie.
tre soluten es ckar and free of partcutate matter before proceedmg; non pyrogenic. non4adeoactive ingredents necessary to produce
if a is not the radepharmaceubcal should not be used- 1ecemetsm ic99m Pentetste irgetten for diagnoshc use by entsavenous

to Assay ite product an a suitable cahbrator, seen record the radeassay ensecten
entormalen on the mal stucid label and atta at to the mal stueld. [acti to mL reaction calcontans 25 mg of penietate canceminsodern and

.
7. Withdrawats for adermustrabon must t e made aseptcaRy usmg a sterile not less than 0 25 rng stannous chionde dihydrate and not more than 0.385

I neede and syrmge Smce the reacten mais contairientrogen, the viats mg total hn eapressed as stannous chiande dehydrate in trophaleed form
*

under an atmosprese of ruiropen. The pH s adiusted with HClor NaOH prershould not be venied it repested withdrawals ase made trom the mal. *

4replacement of ite conknts with au steuld be erww rated to lyophdeahon so that sie pH range of the seconstduted radophar-

t 8 The fmished preparaten should be discarded after 6 hours. or if used maceubcal6 4 to 5 Addden of stenie.non pyrogenic. arid onsdantaree *

solely for the eshmalen of stomerular Idtrabon rate. atter 1 teur. It sodem pertechnetate lc 99m soluten produces a rapid tabehng wfuch is

steuld be retamed donng rts 6te an a kad mat stueld with ttie lead cap usenhaliy cuanutabve and wNch remams stabic rn we throughout the 6
hour ble of the preparaten No tatternostahc preservabwe is present.-

, pi,te ,
The structure of the techneteumlabeled form is.It0TL 11 c, recommended that with proper stweidmg and equipment. the :

~
~

.

Imal formulaten be tested lor radiocherrucal punty (pertent technehum 1

Ic 99m tund'ng). and tacte pahent dose be usually anspected for forergn .I -OOCCH, CH,C00 CH,000
,

j matter. It ce radectemcal purrty is not adequate or foreign rnatter es | | |.

ot6erved .e patent dose,it es recommended that the pahent dose be 99m,,4 + NCH,CHaNCH,CH,N Na-

decarder. | |

j itus reagent be is apptovec by the O $ Nuclear Regulatory Commrsson 1 00CCHa CH, COO ,
,

,

4
i !

. for distativt.un to persons bcensed to use tworoduct matenalidrid. tied m '
i ns thenicat raine er$35 700 of 10 CFR Part 35. to persorts wee have a simdar authoraation i,

! r sued by an Agreement State. and outside the unded States to persons , Techretate 0JeTc. |N N brs|2]b6(carterymethyt)ammolettf]gyo j

| authorued by the appropnate authonty nato $ Esomum

PHYSICAL CHARACI[RIS11CSi * . ,

Technelium 99m decays by isoment transiten with a physicat hatf life of *

6 02 hours * Ite principJt photori final rs trseful for dettchon and imaging
sludies ss ksted in Int le t .

'

f able 1. Principal Radiation [ mission Data

Mean %I Mean *
.'

Ra$abon Dismtegrahon Energy pcV)
*

Gamma 2 89 07 140 5

'Kocter. David C JRad cactwe Decay Data lat4es.*' DOUE t 1C?6.106 !
(tSBT)

{rT{RNAL Radial 10N,

It.e sproht gamma say constant tor lectmchum 99m is 0 78 F.nnCohr at
1 cm ite hast t;all oluc layer as 0 017 tm of Icad Io fachtate controf of
the Ialabon t apD5 ape itom mslacuric arrounts of this ra$ ofuch0e I! e use I

of a 0 25 cm ineckness of tead wdi anenuate the ra$aten emetted by a tac-,

tor of atiou!1003 A range of values for the relahve attenuaien of ce rad.a-
hon sesulting lrom F+c anterposihon ot vaqou5 thicknesses Ct lead ts shown
m iabe ?

O * 3DiT -

1 '.>< 2 a el 1 nn Attenn '>nn b te shie' .
Leucid Trutaess

"* #
Irad (PD) cm Coctist ent of Aftericahort

0 017 05 -

'0 05 10 '
O 15 10 8
0 25 10 8

Ma+ eted tv 0 31
_

10 *

C i ou Nnt oc tJerrov<s & Co To cmect em g,>< ai actav nt th s ramonutt.de the tuctens ihat remam
23: T+eue Cove (bac at sewted mar.3 s av the hme of caurahnn are shuan m ia*Ae 3

1stne 3 t'rysuat Decay chart 1c99m. Half tne 6 02 Hourse oi ,

tsor tAass & lwmanonal. Can ti ras 2 95%) Houn ha w h a.neng noms f ear kon nemamma

V 1 ibo 5 0 SL7

f
0r.'mutactured t>y

t2e F eossi Canna lor. 3 9M 10 0 316
m u ovee;er . Carwa 4 0 L31 17 0 751.

taw ahon m
h.e cc - Com yrmwm

- u

i I
,

;

4

5
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CLINICAL r'WWACOLOGy. f oliowing sts enarnous admimstrata,n trapy.exananaims uung ramottiarmsruhtais espeuativ resc elertm

*
1ethnet+um 1c Wrn pentetale earndly disintiuies itsell Pirougteut pie so futute of a woman of ctukftrang tataMty should te pertoimed durmg
ertearellutav fluid space from wtuch is rs prompty cleared trom the tody the ferst tee (apprommately 10) days lohnwmg the onset of menses
The ev:.hrnm of escreton Irom Fr twj c, t,y glomeruta' firtrabon. The4y
should te little or no tw6ng of tre ctietate by the renal parercyma A
6 anat& percrritap of the lectmetium Tc 9)m pentetate twds to re scri m N"'5"O D*'5

"CI*S * 'N "I3 bM #M NEpmicenk this lange5 trDm 3 7% tollowing a single intechon to apprest.
rnatriy 1W of the matenat s conimuotdy mfused 14though the thelate n@a Mngs shoud be MM b t>' eat Mogsi

gwu usefut miermation on the g6 nerutar filtrabon rate, the vanable Ped;atat Use9

perte'it wtuch rs protem bound leads to a traeasured e.nearance rate m%ch Latety and cflectweness en ctnidten t, ave ret tieen esta%shed
es bwer than that deternunec by mulm clearance ADVER$1 FilACit0t(5: Pyrogenic and allergic stad.pns to technehum
?te magest5f the hdneys obtamed m the fust new minutes af er adimrvs- Ic 99m pentetale preparahtms tiave teen reported m the hieratutet

halec ot technetsum ic Mm penietale sepresenf the vascular (moi wit'un DOSAGE AND ADMINISTRAff0N. The recommended @se range for
t'e Wory Sut) sequent mag! s of the isJreys represent radioactrvrty which enteavenous adtrurustrabort after feconshtutori with omedant free sodium
rs m the uvme of toth the collecten system and the renat pelves perEteretate Ic Mrn, to te admevstered to the averagr pa:ient 90 kg) es
Technetium ic Mm pentetate tends to accumutale m entra trarmal tesens Fdricy tmaging and glomerutar
witti excessrve neovascutanty of an alieved tdnud bearnliarrer.11 enes riot fittvahon rate estimaten 111 to 185 MBq {3 to 5 mCs)
accumulate m the ctoroid p6erus

Sam tenagmg of assessment of
fMDICAll0NS AND USACL T echnchum Tc 99m Pentetait larecten vnay rena! pertusen 370 to 780 MBra (10 to ?O mC.)

_.__ _ __ be used to perform boney imaging. bram smagmg. to assess renat per-
tuwm. and to estmate glomerutar f.Itrateon rate io cuninu De ra$aton ese m M4McGe pahent steud tmw _ .

aged to w; tease his f;uid stake, and to vod wten the etarrunation is
CONTRA:NDICATIONS Hytersensr;ivity to any cornponent of t'us prtHuct c.ompleted and as often ttereafter as possit9e for the nest 4 to 0 hours
## k"' T he pahent do* e should be measired tg a suitable eadeoac tevity cattrabon
FR1 CAUTIONS: system immedialety p'or lo ad% vstrabon

GP4 RAL Lia<e fashed preparabon at 2*C to B*C m a wtMe kart sheid
Ihe Otelents of !!*e f CJ:.lMin Wai beiore preparaten are no, recact*f Farentesaf drug prod 9 tis simuld DC mspetico 108 DF14ptw nulet ar.rl
Hwvas. arter the smhum perfechnetaic It Mm es a2ided. adctiuale drzolrmahon prior to ad'w,15aten Micevw v.Muten anit contastice
sh+ong of the heu8 preparahon must tie truentamed perrtut Do riot uw it the srAutem contains parhttdale mat!ct or f5 rYll a Clem
Contents of the reactum v.at are sniended only for esein the t,reparahon of soluten
Tectmrbum it Men Ftntelate tryection pt are em1 to be adnerustered

fiAD:AfiON DOSIMETRY*duccr!y to the pahrat
# 3 * * *" ' " " ' #" '"f tw mwe cuahty may t>e adversely affected t'y ampaned renallunchon

Daler'nt PO k0! teom an rtiravenau ,mercion of rewimum doses of 185 MFae

l He%re re&>rls indet.att that the l# pet 10 ruin tryal raho foi anirpJantal ($ rn(,1) arid 140 MBq (23 rnCi) of Iccnnehum it%m Pernelate injeChon
lesO% mar take severat hDurs to develop fully. ared the poyatakty of are shtswts in Table 4
e%isN C ertJm iesFM5 When tmagtng r$ fe$tfiCted tQ the rafty pent)d atler

Iable 4 (Stimaled Dsorbed Rad 4aleon DDsessnect fann srtruld tse txtme m mmd

Io rnwieft ihr rya 11em tkyc to the tpfskler, the pheri! sfecuid te c'itou'
'AQ8 d 10 Ferreate fys flusti irtlake, and to v0'd W seri the c*prweiahon er,

{
t

Compi ied and as Of en thefea'ter as possitsle taf the neKl 4 to 6 hoursf
~

gpn$ - . . -

lechnolium IC Men Periletale 1 tiettton stiould be formatated w11 tun ur 5) frW rad , dyf f39
buf 5 per 10 Cbnica! U5e lof tiraan arid kdney imagmg and tot 355*sseng #

*ena! perfuuM1 f or eglimaling glofferu!Jr filtrahon rates lechnetUm Fedyyr, a$ 0 aS t$ 0 16
Tc Om Pen:rtale inrect.on should be z.ed within one (1) hour afier Whnisc [iody 03 0 03 12 0 12
toreU!alwrri Oty) der WA ;

|
I

Ine com;mn n:s at the bl are supp6-d ster * and fmn priorrut Asephc 2 0 hf 'D'd 5 75 0 ',8 23 0 23
tW.eduees FKvmally er't;*ryed m faak)ng adddenris and wt!Mtawats hem 4 8 hr voed 13 5 i 3'a $4 0 54
ste+ non rymytut contamef s sinM tse used dunng the atition of fhe I f**

sod'um ertathnelate IC Wrn sDlulen and the withdrawa' Df 605es I , 2 O hr vr:4 0M 0N 15 0 t5S

phent adrna ;trat 9, d Bhrvod 0 53 0 05 21 0 21
CNanes

Itt l*Ktm* bum 70 Mmlabehfig feachaels trivolved m pTranny the ag*>nt ?0N 05'2 0M 22 0Ncep .c m rnent>neng the s!rmout son m the reducec stre Anr t,rdant
a E hr vtud C 16 31 0 31pee crit en rv wdmin pe'1echnelate IC Mm splubon ruay rws 3Ner;c'y - __ _ _ _0 06_ _ _ _ _ _ _ _ _ _

4%='t f5* 054P*6 of Fe TW1.aoharmaquistaf Hence LDGum pr t*thne'me McFiod of catwtatDn T Attsorbed [KM per UN CumWied Act%e

It %m s%1&S Cnruammg cuidaril; Shguld fuit be emplDy?d IUr SeleC4d ROOnuChdP5 and Dga% iMO Ia*DNel ND 11(1975)

I re h*.r as ttC M*t+I'en e',;tte Inletbrm AS weli RL c'her f dOartiv? fbUQ5 H[1W WPP[|[ Q t it lur the PrepFaben t.t Iet r.rtum 1t V4tPeofef(rh
rou'] tur ops @ed with Lane ard appenprMle *,gety trerawres rArmid bf inletbun
IJ* *t 10 fWeye f adGhDn * r{m$ute to [Ff [Mirent; Cert'.tLlefit with pr ryper ,

f ree t Wtyreiertt and is Trwrurnift rad,31srm erposu'e in g knetg
pan Anni

Ve>O'** /W.f * ids ah shouk
,-a .m._ ,'i be u'.td Dr& t:y pifstua% WhC ast CQ%td ,

m, _ a,e m, , .._ ard ,,_,,,_m_,,,, _W*mp t rynerv,e rid t'ai'ung have been approved by the appfcpe ater

- (;Wernm*'U ag*H y auth04!cC 16 Ir.:en",e the c'# cf radsO'luCMes The pH t; adjusMd *Wi HD Df NaCM pnOf 10 I OphCahon 50153' Ihr pH _ _V

"Ihr ["*ENM n Con'rn5 fno bartevitabt p'esenrahv* TherelGre 49e'
it.e ory , en ..thnr I,um TI'M te* wiuten shodd tre sinmd a! 2*C to

M 91W 1/#", Y#ife!* Wa'ne aG!aW (d aI,F.6 a Je r eI a t' .uppi'*dF % ar; p r Aw brarj theeld r

re each [.a ttm
HC #v1 L.Dunu poy i'*wp'. 37d ef f 9"efms tierW e tr u'!L,

i ad e e'V8d Wdh I'# UM (,I WaM er(re%ng tho'sf aled evyattfjn b 'O T N UY5YsId !"N If dI M>D N'S M F bedo 7 'W"V

l'"'tleratu'e {2"C 10 25% .'s10re th* **r 0%Infuler' rea9nn v A # 2 T5 me-

Ca utgeneM f&aphei,5 imp @rment oil er14 ,

m W ;1 m an,mx stude, t,ve t++n pedvrrrc to rnio.nr trov q* n-
DaRf CTIONS FOR PHiPARATION

pf Fr mti* ahe'f tr l ethriehum I( MmIen'etre Mjech0n affect; f0r5 t% ,[, , gt

a r'.aes y 9mpen $,8u;ag*rsiCFy sh6th h3ve ist tten COnktted gg ,.y p $ ,tJbgt $h,,g W ,D 01,,,+vH $hgugg
heQ'tFK, Ca?Mffry C be wnrn dunty f*1e p'eiFMron pro (e')/n

E'W1.#' up' OgfieQB ytd ler Jtp7tiepy %de( P pe ng| Drfifi s png p-rj ,,,, ,.

rn Tc 0:4ni t *n c:r* Intet . ore 4 *s a% rM 6 nowr. .+.cPevvi a : ''*nr qu t

p } { Jn (gy,p ](;g $ yf% gj,pq yp99, 'T b a % Dbb NM.bYeN I( Nt MN'u din D fe Me TM'Nf T ( [f rF heriQgr irgge{ he r
3

Ge *( P' a ?*y.an! wr;ftutn or Cyt a*!ar i reptrdK kwe tJpr fr, 7 **se ?me "'DI M# * *"k6fd 3%n! n'I WhW1#eF'I* Mf'*d IG l'T tr# ai VM
' @** m pfe(Purt! vyv en Ier hrielmm IC 7)m PefMetate irq*( #_ Use dP8' rd IN fd preppalmn m the %pr e$ pv0 Ad pn !be v./b* * h'

, u

F#0 A 'N'T v Mnq f.* Ftd A*M r f 19 the hM b $r awre tu a p egeger vtrnan Org of rtryivnreM
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/ Sterile. NonPyrogenic. Dogrestic / gent fx Intrar< nous Use
'

g$ 6PWy DTPA
Ktt for the Preparation of Technetium Ic 99m Pentetate injectioa4w

o <G g w
$Sym$ CONTENTS & STOR. AGE CONDITIONS"

gSy Fbntotate Calcium Trisodium - 25 mg
y"205< Stannous Chloride Dihydraie (minimum) - 025 mg '
a
;ENRy (Maximum tin as stannous chionde dihydrate -
3: Eg5 0385 mg)

..

$& NEE The pH of the reconstituted drug is 4-5. Sealed under j
u g [j g 2 f nitrogon. After labeling with Technetium Tc 99m. store,, o

solution at PC-8*C in a suitable lead shield and use 3
t

x y gppy wrthin time limits en pac 6 age insen. *- d
gyugop .3 us

p3c-?*g.J- a CAUTION:Ibderal(USA) taw prohibits dispensing
g # 5 [o E g 55 without pre!.cnption.c

<-, S E $ $ e@ g er zy { hE.1. du Pont de Nemours & Co.
E 9EE Marketed by:

@ Billerica. M A. USA 01662( ~ .9 C a O E a 4 .-
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DEPARTMfRT OF IIEALTI! & HUMAN SERVICES Pubuc Ikatth Sennce
,

N"
Food and Drug Administration |
Rockume MD 20a57

NDA 19-785- g gg g
,

)
*

E.I. du Pont de Nemours & Co. (Inc.).
Medical Products Department
331 Treble Cove Road j
North Billerica Hassachusetts 01862 ;

.

Attitntion: Mary Donovan !
Regulatory Affairs Specialist

:
'

Dear Hs. Donovan: |i.

Please refer to your new drug application submitted on
March 17, 1988 and resubmitted on December 12, 1988 under section +

505(b) of the Federal Food, Drug, and Cosmetic Act for Cardio11te
.

(kit for the preparation of technetium Tc 99m sestamib1). He also !
acknowledge receipt of your aresubmission of chemistry information on - i

October 19, 1987 and your far '' ants and correspondence dated
December 21, 1987; April.2W e.' t, May 5,19 and 26 June 10
July 15 and 25, September 30. November 14, December 9 (2), 20 and '

22, 1988; January 9, February 9,17 and 23, March 8. April 4, '

Hay 27 June 9. July 5 and 26, October 12, November 6, 8, 15(2), 22, i

28 and 30(3), and December. 4,1989; January 17 February 5, 6, 8 and ;

28, March 6,10,16, 22 and 30, April 5, May 2,16, 29 and 31, ;
June 12 and 26, August 9 and October 9, 23, 30 and 31, November 6 |

"

14, 15, 20 and 27, and December 4 and 20, 1990. He also acknowledge ~

your undated chemistry submission received on March 17,1988. i
-

.
,

He have completed the review of this application as amended.
including the submitted draft labeling, and have concluded that.

;

adequate information has. been presented-to-demonstrate that the-drug- - -

is safe and effective for use as recommended in the draft labeling
submitted on December 20, 1990. Accordingly, the application is '

approved, effective on the date of this letter.
t

*

He note your commitment to submit the advertising copy which you
intend to use in your proposed promotional and/or advertising
campaign and to work with the Agency to resolve any differences as a
result of FDA's review of the advertising copy.,

!

!

;
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Page 2
NDA 19-785

While all other aspects of this application have been found to be
approvable, the required validation of the analytical methods has
not been completed. In such a case, the policy of the Center for
Drug Evaluation and Research is to proceed with approval. We note
your October 23, 1990 agreement to cooperate in the resolution of
any problems that may occur with respect to validation.

The final printed labeling (FPL) must be ideatical to the draft
labeling submitted on December 20, 1990. Marketing the product with
FPL that is not identical to the draft labeling may render the
product misbranded and an unapproved new drug. Please submit twelve
copies of the FFL to FDA as soon as possible. Seven of the copies
should be individually mounted on heavy weight paper or similar
material. This submission should be designated for administrative
purposes as "fPL for approved NDA 19-785". Approval of this
submission by FDA is not required before the labeling is used.

Should additional information relating to the safety and
effectiveness of this drug product become available prior to our
receipt of the final printed labeling, revision of that labeling may
be required.

Please submit one market package of Cardiolite when available.

He remind you that you must Comply With the requirements set forth
under 21 CFR 314.80 and 314.81 for an approved NOA.

i

Sincerely yours,

d bit % M40
Paula Botstein, H.D.
Deputy Director (Hedical Affairs)
Office of Drug Evaluation I
Center for Drug Evaluation and Research

i
I

l

i

t
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USA
E.1. du Pont de Nemours & Co.

331 Treble Cove Road
Billerd. Massachusetts USA 01862

CARDIOLITE*
Kit for the preparation of

Technetium Tc99m Sestamibi

FOR DIAGNOSTIC USE

DESCRIPTION. Defi 5ml eal contams a stenie. non pyrogeruc. lyopt@ed

rnetture of.

Tettalus (24ncthory isobutyi rsomtniel Copper (I)
tetraNorchorate - 1.0mg

Sodium Citrate Dihydrale - 2 6mg
t Cysteine Hydrochnonde Monohydraie - t .Dmg
Manrutal-20mg
Stannous Chiande. Dihydrate, rmmmum (SnCh-2H,0) - 0 C25mg
Stannous Chionde. Dinydrate.

(SnCla 2Hr0)-0 075mg
Tm Chionde (Stannous and Stannic) Dihydrate. maximum

(as SnCir 2HA)-0(86mg
Pnor to lyopfutaton the pH s 5 310 5.9 The coments of the vial are
lyophthzed and stored under rutrogen,

This drug s adnursstered by intravenous insecton for diagnostic use after
reconsttirbon ath stense. non-pyrogenic. cmadant-free Sodium Perte:tr
rrtateTcS9minrction The pHof thereconsttu$edproducts5.5(5 04 0).
No bacterestatic presenraDwe a present

[
The precise structure of the technetem compier s 1c99mlM$lk where

.
MIDI s 2-rnethoryisobutyiasominic

PtWSICAL CHARACTERtSTICS
TechnebumTc99m decays try soment transition eth a physical fiaff 4te
of 6 C2 hours. Photons that are usetut for detecton and ernag ng studies

are hsted in Table 1.

Table 1. Principle Radiation (mission Data

Mean %/ Mean

Radiaton Dipntegranon bergy (kev)

Gamma 2 89 07 1405

40ther. Dand C . Radroactwe Decay Data ladies D01/ TIC-11026 108

(1981)

EXTU1Ntd RADIA! ION
The s;eeof( camina ray constant for Tc/9m s 5 4 rmcrocoutornig Mb
tv (0 78%mCitr)at Icm the first t.att value sayers 0 017cm of Pb A range
of values for the re atve anenuaban of the ratalon emined by trus ta-
deonuciroe tral resetts from anterpos: bon of vanous thecknesses of Pb rs
shown m Tabic 2 lo tacibtate controt of the rad.aten estmsure bom Mega-
betive ci(mill.cune) amounts of itus radoquclide. the use of a 0 25cm
tNriness of Pb witl a'tenuale tN rathaten emetted by a tactor of 1.000

Table 2. Radiation Atten9ation by lead Shirident

i,tucid T hic Aness (PD) c m Coetticient of Attenuation
l

0 017 05
|0 06 TO '

0 16 50 7 |

0 25 10 3

0 33 10 *

To cweet 'or pr$s. cam % - ms tamanutee t*>e t act.c s tat remam
at scieclec entervals 3*er P e t me of cWb abon re 5*lom* " IaBe 3

lable 3 Physical Decay Chart.Tc99m Hall Late 6 07 Hours f
~s rao-e . ~s , ,a-e m,,,.s
e i me e r.e !

t Er 9 3M i

2 79 10 3'6
3 W 1: 252
a tr 12 251 j

5 M? |

5 see
7 .-

' Cai biahon l m'*

6
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CUMICAl fMARMACOLDGY: Ic!6m Sestantn is a catoruc ic99m com- ceutcats.treraiztondosetoteovanes0.5 rads /30 mci) st gh Emmat
p6cm vati has teen found to accurradate m mcie myocard.al tesue m exposure (ALMA) es necessary m wonest of ctAftearmg capabikty (See

. !a marver anabgous to triat of Thaikurs Chbrxie Tl201 Scmtsgra/mc Dosmetry subsects an DOM AND ADM:N:5TRATION secnon )
images utemned e anima!s and man after the otravemus adtmwtranon The actra otermeiste. |Cu(MiBMW was evabated be genotac poten-
of the drug hme been comparabic to those obtamed withThahxisChiorgie twimabatteryof fwt tests hoganutantactnnfywasotnervedmItw Ames, j
TW m normal and abrornw rnracarial hssue. CH0/HPFIT and sister chmmated exctiange tests (at an ritro) At cytoto*C
The fnar.w pathway for clearance of Tc99m Sestanbi b the hepatotwi6ary concentratewis (a 20pg/m0. an encrease e cens wth chromosome 3Det.

| system Acuvity from the galt bladder appearsin the miestenes wirun one ratus was atrere! m te a veo tuman synonary1e esay fCu(MIfiMDF. j i

i hour of arcticui. Twenty-seven percertt of ceinsected dose es excreted m d.d not show genotoxc effects a the in vwo nurse tracronuckus test at a
the umc. and approximately Fur 1y three percent of Die vruccted ocse is case wtucticaused systermc and tore marrow textery (9mg %. > 600 X
cleared truuugh te feces m 48 hours The agent es excreted ethout any maswnalhuman dose)
eveente of mrtabolism Pregnancy Category C
Pulmona*y actmty es neghgible even imme&atety after nrecnon. Blood A malreproduc1on and teralogemcity stuses have not been conducted

,

citrarce stuGes mdecate that Vee tast Clearmg CDmponefit ctears with a wtMnetumic99mSestanN !!salsorotknDwnwtietherTechrieDum
in f 43 rranules at rest At fwe trunutes post mit ctum about 8% of the ic99m Sestanta can cause fe*al harm when adamstered to a pregnanto

vvected oose remains m cuculaton. There is less than 1% protem tan &ng woman or can affect reproduceve capacity There have been no studies m 1

of TectretiumIc99mSestarminanptasma Thernyocrdigtaobgcashat!. pregnant women. TechnetumTc99m Sestanuty stiould be gwen to a preg I

)kfe is a,pecomately su hours after a rest miectoit. The taologeca; hat!4:e nant woman o% if clea4y necced. 1,

I tw the her e appronmate#y 30 mmutes after a rest m#ecton. The eff ective uesy. examiaatons using radopharmnuncas. especany rose cecvve |'

half-3:fe of ceard ice (which incluces both Cie biological t.a'f 6fe and vi rtature. of a wornan of chadteanno capability. should be performed !

raionadoe occay1 for tre heart is appreumately 3 hours. and for N tver dono; the fes1 tem (apprommate'y 10) days toewing the onset of rnenses I
is appronmetety 28 rmnutes. after a rest miecbon. The ideahmaging tne
refects rie t> cst compromse between hear 1 count rate and sorrtumdmg brsing Mothe s

g gg ,g gg,g g0T'' '*
t on tr es not Uc n w9 ether Technetum ic99m Sestarrutn es ercrete:l an

A stucy m a oog rnyocarsal c.ctem.a snadel reportec r.ar Technetium human mdt Therefore. tormula feedmgs stuniac be substtutec for breast
IcMm Ses:amibe uncergoes rnyocar&al estnt,ution (re@stribuuom. tecemgs_
acrop rrore slowty and less corrcetely than Tha:lous Chbrce Ti 201 A

p,3,3nc g3,
stdy in a o.s myocar$al mfarction rrocel reported that the crt'g shod
no redestnbution of any cortsewence. Defmrtwe tiuman studies to Safety and effectiveness m cMeren below the age of 18 have rot been

eMaw.derrue:: are gxr:ste tr;fc:nbutun hwe rol teen <eported a, utients wth
Documrmed rnyocar6alvifarction.smapng rewtaied tte mtarct up to four ADVEP.SE REACT 60NS:Dunn cbrutaltnais.approximately 8%of patients

i

hnurs w;! ome coenerced a transient rnetahc or brtier taste anmediateiy after tre an,ec-

Amma%&s t. ave stown that mpcarda! uptake is not t*dec when the ton of Technetiumic99m Ses:amibi A tem cases of transsent hexache.
ggs ung and norH!ctang rash have also been attnbuted to aimmstraton

mdium purT rtectwusm e ntubitec Myocarda! u;ftake w$cti s corurury ggggg g g g g j
few octenNnt s 12% of the ry*cted dose. The followns tabse Austrates 4 gg m, g gmg g gg
tSe beopce clearance as weff as effectrve clearance kmcri metodes g ,7.rwm m a W The W
t@pca' ck2rznce and rasonocide decay) of Tc99m Sestami> from the egg % ggheart anc Wr

[ Organ coerriaisons erpressed as percentage of niected cose; cata DOSAGE AhD ADwNISTEATION: The suggested dose range for iV '

t.ased on an everage of 5 sub cts ] 80'*"'straten to te employed m the average pabent (70Lolist
I v'ie Mart Liver 3IO llI0"6G Il0 30'0I

6*oopcal [tfective 64olog+ce E ffectve heaMum M te Niomsegui@ pWe an neWate j' <

s'ucy consistent with ALAM pnnciples (See also PHECAUTIONS) f
5 rmns 12 12 /,0 20

'30 rw 11 1.0 12 11 3 Me" uses m tne magnass of myocar$at ofection. smagmg shou 6d )
1 hour 10 09 50 50 be corrected won tour hours aner a:tranistrabon (see also ClimCAL
2 hours 1.0 06 22 17 MRMACOLOGY)
a hows C8 05 0.7 04 ine panem sose s$outc be ter2sured by a suitable radcactmty casibraton

INDICATCNS AND USAGC; car 00uTP. trt far t5e p epration e, systemimmed.a:e*y pnor to panent aammrstranon Ra$octiemalpunty
TechmMcMrp Ses*ami* es a rTyncriaf pe'tuseGrlaQ*n:7 at r5 usefu! should be checked pnot to paJeet admimstrationy

in Octng,rsmq rioma: tmm abno'rrJ myoca' drum. and v@e kxalcano9 Frentera' drug p'oducts s*wd be mspectec esually for patcv.z:e rretter
cf !9e abr#y m pitects wt suspec1ed n'yoc2r$2' dertion 2,c c scoloratic pnor to amsration whenever salution and wmamer
CACDJ * * t t:u the p epa's son of Technetium T:P Sestems es Nm4

c est " re e.awor. of rnyxro.ai tarction eseg re fest rass b e r 'r am te7e a:ure M"O t#c e and aner reconsic .an
f

'

UDIATION DOSwE'TRY. Pe 'n isor cases tc organs and tw es of an
CONTEtMcCAiiONS fee me. , q Sp,g , . 3,Ec (30mCo uf Tertmehum ic"9 5+5
W ARhf %CS - 5 prq pat >**ts in *Som tard4 C:staie is oown or i~' > 4 lec r hM0c5 e a't s%*nin laDie 4
sv +cX m < iouio t,e tven to assure cont:nsous one,rG and Tabie 4. Rad.ation Ahorted Doses from ic99m Sestamibe
t +w .* + veave e We accepte0 cimeca'prote:o tr

i mrec Naa90n icsor'.ed Dm5

,y
RestGEEAt

+ ' te u are raendec only ty i.se m the p gra!an of 2E~## #E*#Mec
Tew: ' Sm Semm@ ric a'e ne:10 be aimmsterec c e:N It tte 0s my nay %r, , a s w y ur.cegum 4 ~naravvt procrow? Y W ' 1 &*h M' DW
h. o s vi tt toc ec *@ cre and a% " f Ve9 e 6 02 20 02 i9

a
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INSTRUCTIONS FOR PREPARATON OF Techmedum Tct9m sestamth! {
Preparaton of the Technenum Tc99m Sestarrubi tram se Eit for te y

4
preparation of Technetum Tc99m SestarrJbi s done by te bloung aseptc I
procedure-

a Pror to adding Se Sodium Pertectmetate Tc99m tryecten to the mal.
tear off a tidiation symbol and attactilt m sie neck of the mal.

b Waterproof gloves steutd be wom during the p'eparaten procedure
Remove Ike plastc disc Imm the mal and swab te top of te maicmsure

with alcoholto saretze se surface.

c. Place the malin a suitable radaten stuend wim a 6tted ra$an'.m cap.
d. With a sterilestuetsed syrmDe.aseptcallyobtamadd Dwe free stenle,

rentyrogeruc Sodium Pertecimetate ic09m iripectan 1925-5550MBq.
(25150 mci)] wi approrrmately 1 to 3nt

e. Asepbcally add the Sodium Pertechnetate Tc99m intechon to the mal
in the lead stueld. Wi11eut withdrawmg the needle, remove an equal
volurne of headspace to mamtam atmosphent pressure wrcan te inal.

,

f. Swirl the contents of the mal for a few seconds.
i

9. Remove the vial from the lead stueld and place upnght m a boilmc water
bam br 10 mmutes Trnmg for 10 rrunutes abeguri as soon as the water

bepms to boilagam.
91 Refr@ve the mal from the water bJth, place WI the lead shield and allow

to cool tor hileest miriutes
i Usmg proper stueldag, the mal contents stould be vtsuafly mspected.

Use only fl me solution is cleaf and free of parhculate tratter and .

Urscoloraison.
| A';say the rtaChofi vial usmQ a suitabtt radeacDvity cakbrabon system.

RecordtheTecfmetumTc99mconcentraDon.to:a volume.assaybmer

and date, espirabon erne and tot number on the mai stueld label and -

affix 8.e labet to the stueld.
6. btore the reaction vial contairung the Technebum Tc99m Sestamibi at

room temperatre (15 30*C)unnt use; at such time De product should '

be aseptcally mthdrawn Technetium Tc99m Sestarrutu should be
used wpun six hour',,of prepa ahon. The vialcontams no preservative.

tiote: Adherenct to the a+aove product reconsDtuton instrucbons is
rec 0mmended. r

Product stmuld be used within 6 tours after preparaton.

Fmat product eth radochemeal punty of at least 9Nas used m
the clerucalInals that estabhshed satety and effectweaess The
radocherrucalpunty was deteraned by the follomng rr:etted i

DETERMINATION OF RADIOCHEMCAL PURITY IN
1ectinctium Tc99m Sestamibl

1 Otnam a BakerJien Alummum Onde coated, ptastc TLC plate. e i B4,
pre <ut 10 2.5cm xT.5cm i

I
2 Dry the plate or plates at 100*C for 1 hour and store m a desccator.

Remove pre ened plate from the desccator pist pror to use
3 Appty 1 drop of einanot' usars a tni syrmge um a 22 20 gauge needie,

1.5cm tem the bottom of the plate. THE $ POT SHOULD NOT BE
AttDWED TO DRY.

4 Add 2 drops of Technet um Tc99m Sestanstu solubon. s,de by sade on
i

topof the emaref* spot Retum the plate to a desecator and alto = me
sample spot to dry Cyppy 15 rianutes!

5 The TLC tank is prepared by pounng ethanor to a desm of 3 4mm
Cover the tar * and let c ecuerbrate far - 10 menutes

f, Devebp the plate ri the CDwerediLC1re m emav# tar a crance of
Scm from the pomt of ap?hcenon

7. Cut t'e TLC plate 4cm from tne tettom a .c meaue the 1cMm actw4
m each piece by a:ororare rataon er:ector

6 Calculate the % fcv9m Sastamebi as

*Cs TOSPiece
a 100at ic99m Sestamete = ,c, g pygg

t

TLC Plate Diagram

c,e

T gJ
-

R _ _ _. _ so e
4

mS( 4 . . ~ .

e

I

_3 . _.g_ m.c.4
,

* "
g A:xw, ; 4 .a w

* y w5u;*

L 11.
g.7 r

' lbf FEN # 6 fwd W M M. . . l f ad8C ''8 . '" 7 F 4 f' 4 $Q , 8 %pr104

fe % h inCtema#Affh 8' #* 9' r e' " * "t e *** d*e" ; p ' eg .t
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FCW SUPfMR [k Pcnts CARDKILITF .Kn forte prepare *mof Tzh---
nebum ic99m Sestanute is supplied as 35ml vialm Wts of two (2), fwe (5) ; i. g *~-

'

and thuty (30) vuts, sterine and non-pyrogeruc. g' -* '
.J b .-Pnot to troprukmaan t'e pH is between $15 9.The contents of the viats ' '

are lyoptutzed ad stored order atrogen Store at room temperature
$

(1543'C) triore and after reconsstutort Techaettumic99m Sestamita
3

icorwisnoamervatrves truidedmeachtwo(2)#Wtisone(1) package
est. five (5) wur stmend tabets are te (5) rataton wanwg labets. txided
in each fwe (5) vuf kn is one (1) package insert, five (5) vial stweed tabets
and hve (5)radaan wamma tatseis. Inckaded in each thirty (301 viad kn is
see (1) pW surt, thirty (30) M stueld labets and thirty (30) ra&ston
wammg tabets.

The U S. Nucem regulatory Commason has approved this reagent tot for
distributon to pwsorts hcer".ed to use byproduct matenal identfed in
35100 and 35200 of 10 CFR Part 35. to persons who bond an equivalera
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341 8264 031
E.l. DU PONT DE NEMOURS & CO. (INC.) _ _ g

MEDICAL. PRODUCTS DEPARTMENT

December 7,1990 DdeO 2 o a 136/s
i g- s . S Wutc.

United States Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

Attn.: John D. Kinneman, Chief
NuclearMaterials Safety Section B
Division of Radiation Safety and Safeguards

Reference: Materials License No. 20-00320-17MA

Gentlemen:

This is a request for an amendment to the above-referenced Reagent Kit Distribution
Approval.

,

As previously communicated to your office, effective January 1,1991, the name of our
company will be changing from Du Pont to the Du Pont Merck Pharmaceutical Company.

Therefore, as ofJanuary 1, our name and address should be listed on this approval as:

Du Pont Merck Phannaceutical Company
331 Treble Cove Road

'

North Billerica, Massachusetts 01862

The reagent kits distributed under the authority of this approval will continue to use the
Du Pont name afterJanuary 1,1991. Therefore, with this 1ctter we also request
authorization to utilize the existing stock oflabeling and package inserts with the Du Pont
name until the end of the calendar year 1991. Effective on January 1,1992, all reagent kit
product labeling and package inserts will reflect the name of the Du Pont Merck
Phannaceutical Company.

A check is enclosed in the amount of $250.00 in payment of the amendment processing fee
specified for' License Category 3D in the regulations ofTitle 10 CFR Part 170,-

~

Section 170.31.

Please contact me if you require anyadditional information. .

Sincerely,

lw C 0 -
Francis E. Roy Jr.

1Health Physicist
Telephone: (508) 671-8669

i

i
,

MEDICAL PRODUCTS DEPARTMENT
|

331 Treble Cove Road, No. Billerica. MA 01862 Telephone 608-667-9531

!
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E.1. DU PONT DE NEMOURS & CO. (INC.).
MEDICAL PRODUCTS DEPARTMENT

April 21, 1988

United States Nuclear Regulatory Commission
Region 1
ATTN: John F Glenn, Ph.D., Chief

Nuclear Materials Safety Section B
Division of Radiation Safety and Safeguards

475 Allendale Road
King of Prussia, Pennsylvania 19406

Reference License No. 20-00320-17MA
Docket No. 030-10796
Control No. 108197

Gentlemen:

This is in recponse to your request for additional in f o rma t. i on in the letter dated
February 19, 1988.

The information required to continue the review of our license amendment request is
attached an f o l l ows. :

1. The letter from the FDA acknowle Qing receipt of our Notice of Claimed
Investigational Exemption for a New Drug (IND 30,612) for the DuPont
Reagent Kit RP-217A ("Neurolite TM") for the preparation of Technetium
Tc-99m-ECD.

2. The amended preparation instructions that describe the use of the
" Caution. Radioactive Material" label around the neck of the eial in
step a. on page 6 and the corrected staten.ent on page 7 for NRC approved
distribution that properly references Section 35.200 of Title 10 CFR
Part 35.

3. A colored copy of the Radiation Label that is applied to the shield.

if you require any additional information.Please contact me

Sincerely,

'uhtt$4 '^ -
,-

RoyfJr.Francis E.
Health Physicist

FER:mr

MEDICAL PRODUCTS DEPARTMENT
331 Treble Cove Road, No. Billerica, MA 01862 Telephone 617-667-9531 Fax (617) 663-7315



.''""'',.y .s
-

1'.

g *

'g* DEPA RTM ENT OF If EApi & IIUM A N SERVICES W.

i . .- h Public Hutth Service !

sQg *

.

Food and Drug Administra' tion
Rockvitie MD 20857
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IND 30,612

r
E.I. Dupont de Nemours & Co (Inc. ) 7
Medical Products Departir.ent
Diagnostic Imaging Division
331 Treble Cove Road, No.
Billerica, MA 01852

L 0.Anbo Jams.s (2.t0rsten i

d e E' (2ry'datcyq[priDea < Sir /14*hi:

We are pleased to acknowledge receip of your Notice of Claimed investigational Exemption for a New Dr
OND) submitted under section 505|i) cf the Federal Food. Drug, and Cosmetic Act.

ug
Please note the followingidentifying data;

AND fJumber Assignect 30612 t

J

Sponsor: E.1. Dupont de Nemours & Co. (Inc. )

Name of Drug RP-217A, Kit fOr the Preparation Of Technetium
Tc99m-ECD

Date of subm ss,on. September 18, 1987

Date of Receim September 18, 1987

IT IS UNDERSTOOD THAT STUDIES IN HUfAANS WILL NOT BE 1NITIATED UNTil 30 DAYS nf TERTHE DATE OF RECEIPT SHOWN ABOVE. if. within the 30 dav period, we notify you of serious defeciencies
that seguire correction bef ore human studies un begin or that would require restriction of human studies unt I
correction. it is understood that you W11 continue to withhold or restrict such studies until you are notified
that the material you have submitted to correct the deficiencies is satisf actory.

You are responsible for compliance with the f ederal Food, Drug. and Cosmetec Act and Hegulationt This
responsibihty includes the immediate rcorting of any alarrning reactions in either animal or human st
and submission of prog < css reports at intervals not to exceed one year. udies,

i

--
*

F ORM f D A 3228e (r,jg g|
u. s. C.ovc e e4,, ,s e ,,,q,,,c o,, gg ,,g,,,,3s ,

9

N

I.
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IND 30,612
Page 2

Should you have an - 'estior oncer ing ti s IND, please call
Q" ', *

Consumer Safety Officer

(301) 443- gg

Please forward att future communications concerning this trJD in TRIPLICATE IDENTIFIED with this IND fJUMBCH
and addrened as foflows:

Food and Drug Administration
tJational Center for Drugs ar>d Biologics (HFN-150)

Attention: DOCUMEtJT COrJ TROL HOOM 6f,98-23
5600 Fishers Lane

Rockville. FAarrf and 70357

Sincerely yours.
,

f

(Id.)[l
-I-
#'

i

Director
. 3

Division of Oncology and Radiopharmaceuticat
-

Drug Products

rJational Center for Drugs and Biologics

CC:
*

Orig Feie - pin &

Division file s ellow
Duision CSO - tdue |

1

,

1

1

1

I

i |
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E.I. du Pont de Nemours & Co. !

331 Treble Cove Road
Billerica, Massachusetts 01862

)
Kit for the Preparation of Technetium Tc99m ECD |

for Diagnostic Use !

I

DESCRIPTION: This kit formulation consists of two vials: Vial A contains the
ECD (N,N'-1,2-ethylenedlylbis-L-cysteine diethyl ester) and reducing agent as a
lyophilized solid, and Vial B contains a buffer solution. Each vial j
contains:

,.

!
Vial A - '

ECD.2 hcl 0.90mg
Stannous chloride, dihydrate 0.072mg (maximum) |Sodium EDTA, dihydrate 0.36mg i

Mannitol 24 mg |*

1
This vial is lyophilized and stored under nitrogen. The pH of the solution i
before lyophilization is 2.5 - 2.9. This vial is stored at room tedperature :
(15-30 C). !

k
Vial B - '

] Sodium phosphate dibasic heptahydrate 4.lmg |

| Sodium phosphate monobasic monohydrate 0.46mg ;

Water for Injection 1 ml. !

*
>This vial is stored under air. The pH of vial B is 7.2 - 8.0. This vial is i

j stored at room temperature (15-30 C).
i
1
.

; This drug is administered by intravenous injection for diagnostic use after j
i reconstitution with Sodium Pertechnerate Tc99m injection. The precise !

structure of the Technetium compicx is Tc99m oxo N,N'-1,2-ethylenediylbis-L-
; cysteine diethyl ester.

!

PHYSICAL CHARACTERISTICS ~I,

. :

) Technetium {c99mdecaysbyisometrictransitionwithaphysicalhalf-lifeof !

{ 6.02 hours. Photons that are useful for the detection and imaging studies.

:
are listed in Table 1. i

Table 1. Principle Radiation Emission Dsta !
r

I;

Radiation Mean 9/Disinterration Mean Enercy (kev) ;
<4

.

Gamma-2 89.07 140.5 j
!

1Kocher, David C., " Radioactive Decay Data Tables", DOE / TIC 11026,
108 (1981). -

I'

:Doc 01-87-US
'

,

!

:
,

r

>
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External Radiation

The specific gamma ray constant for Tc99m is 5.4 microcoulombs/kg-MBq-br
(0.78R/ mci-hr) at lem. The first value layer is 0.017cm of Pb. A range of
values for the relative attenuation of the radiation emitted by this
radionuclide that results from interposition of various thicknesses of lead
(Pb) is shown in Table 2. To facilitate control of the radiation exposure from
MBq (mci) amounts of this radionuclide., the use of a 0.25cm thickness of lead
(Pb) will attenuate the radiation by a factor of 1,000.

Table 2. Radiation Attenuation by Lead Shielding

Shield Thickness (Pb)cm Coefficient of Attenuation
.

0.017
10'g

0.
0.08
O.16 10-2
0.25 10-3
0.33 10'0

To correct for physical decay of this radionuclide, the fractions that remain
at selected time intervals after the time of calibration are shown in Table 3.

Table 3. Fhysical Decay Chart; Technetium Tc99m Half-Life 6.02 Hours

Hours Traction Pemaininn Hours Fractions Remaininn

0* 1.000 7 .447
1 .891 8 .398
2 .794 9 .355
3 .708 10 .316
4 .631 11 .282
5 .562 12 .251
6 .501

* Calibration Time.

CLINICAL PHARMACOIDGY: Technetium Tc99m ECD (99"Tc complex of N,N' 1,2
ethylenediylbis-L-cysteine diethyl ester) is well extracted by the monkey brain

retained for a prolonged period post-injection (T1
Autoradiographic studies of monkey brain /2 >24

(4.7% I.D.) and is
showhrs.) in the monkey brain.

TechnetiumTc99mECDtobedistributedaccordingtoreg{onalcerebralblood
flow in a pattern consistent with the standard tracer, C iodoantipyrine.

Doc 01-87-US
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The retention of Technetium Tc99m ECD in the CNS appears to be related to the
relatively rapid metabolism of the parent compound in the brain. To date, the
evidence for this is indirect. But, in monkey brain homogenates, the complex
is metabolized completely to a single, less lipophilic component. The same
metabolite was present in the cerebrospinal fluid of a monkey dosed
intravenously with Tc99m ECD. Also, imaging and/or biodistribution studies in
seven species show prolonged retention of the agent only in the brains of
monkeys. Finally, imaging of the metabolite of Tc99m ECD demonstrates the
inability of this material to cross the blood-brain barrier, suggesting that if
it is formed in the brain, the metabolite can not cross the blood-brain barrier
in either direction.-

The maj or organs in humans that take up Tc99m ECD are the brain, gallbladder,
kidneys and liver. There is initial uptake in the lungs but this activity
clears quickly. The initial brain uptake in humans is about 6% of the injected
dose. Its half-life is about 15.5 hours.

The primary route of excretion of Tc99m ECD is the urinary and gastrointestinal
tracts. On average, 73% of the injected dose is cleared through the bladder
during the 24 hours post injection with up to 63% of the injected dose cleared
within the first two hours. Approximately 11% of the injected dose is cleared
through t.he G.I. tract over 48 hours.

INDICATIONS AND USAGE: Technetium Tc99m ECD may be useful for the
determination of regional patterns of blood perfusion in the brain.

CONTRAINDICATIONS: None known.

WARNINGS: None known.

PRECAUTIONS: Patients should be encouraged to ingest fluids and to void
frequently for the next 4-6 hours in order to minimize radiation dose to the
bladder.

Contents of the vial are intended only for use in the preparation of Technetium
Tc99m ECD and are not to be administered directly to the patient without first
undergoing the preparative procedure.

Technetium Tc99m ECD, as weli as other radioactive drugs must oc nandled with
care and appropriate safety measures should be used to minimize radiation
exposure to clinical personnel and patients.

Technetium Tc99m ECD should be used within six (6) hours after preparation.

Radioactive drugs must be handled with care and appropriate safety measures
should be used to minimize radiation exposure to the patients consistent with
proper patient management.

Contents of the kit before preparation are not radioactive, lloweve r , after the

Sodium Pertechnetate Tc99m Injection is added, adequate shielding of the final
preparation must be maintained.

'

Doc 01-87-US
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The components of the kit are sterile and non-pyrogenic. It is essential to
follow directions carefully and to adhere to strict aseptic procedures during
preparation.

Radiopharmaceuticals should be ured only by physicians who are qualified by
training and experience in the safe use and handling of radionuclides and whose
experience and training havr. been approved by the appropriate government agency
authoriced to license th- use of radionuclides.

Carcinogenesis, Mutagenesis, Impairment of Fertility
,

No long-term animal studies have been performed to evaluate carcinogenic
potential.

Pregnancy Category C.

Animal reproduction and teratogenicity studies have not been conducted with
Technetium Tc99m ECD. It is also not known whether Technetium Tc99m ECD can
cause fetal harm when administered to a pregnant woman or can affect
reproductive capacity. There have been no studies in pregnant women.

Ideally, examinations using radiopharmaceuticals, especially those elective in
i

nature, of a woman of childbearing capability, should be performed during the I

first few (approximately 10) days following the onset of menses.

Nursing Mothers

Technetium Tc99m is excreted in human milk during lactation. Therefore,
f,rmula feedings should be substituted for breast feedings.

l

Pediatric Use

Safety and eff ectiveness in children below the age of 18 have not been
,

established. I

ADVERSE PIACTIONS: Fone known.

DOSAGE AND ADMINISTRATION: The suggested dose range for intravenous
administration, after preparation with oxidant-free sodium pertechnerate Tc99m
injection, in the average patient (70kg) is:

I
185-740MBq (5-20mC1).

The patient dose should be measured by a suitable radioactivity calibration
system immediately prior to patient administration. Radiochemical purity
should be checked prior to patient administration.

Doc 01-87-US
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Parenteral drug products should be inspected visually for particulate matter
and discoloration prior to administration whenever solution and container
permit.

Prior to reconstitution, both Vial A and Vial B are to be stored at room
temperature (15-30 C).

Store at room temperature (15-30 C) after preparation procedure.

RADIATION DOSIMETRY: The radiation doses to organs and tissues of an average
patient (70kg) per 740MBq (20 mci) of Technetium Tc99m ECD injected
intravenously are shown in Table 4.

Table 4 Radiation Absorbed Doses From Tc99m ECD

2Estimated Absorbed Radiation Dose
mCy/740 MBq (rads /20 mC1)

Organ 2.0 Hr. Void 4.8 Hr. Void

Bladder Wall 22.2 (2.2) 54.8 (5.48)
Brain 3.78 (0.38) 3.78 (0.38)
Gallbladder 17.76 (1.78) 18.5 (1.85)
Small Intestine 6.96 (0.7) 7.4 (0.74)
Upper Large Intestine 11.8 (1.18) 12.6 (1.26)
Lower Large Intestine 9.6 (0.96) 11.1 (1.11)
Kidneys 5.6 (0.56) 5.6 (0.56)
Liver 3.55 (0.36) 3.55 (0.36)
Ovaries 4.5 (0.44) 5.92 (0.59)
Red Marrow 1.63 (0.16) 1.92 (0.19)
Testes 1.55 (0.16) 2.66 (0.27)
Lungs 1.4 (0.14) 1.4 (0.14)
Total Body 1.7 (0.17) 2.07 (0.21)

2
Dosimetry calculated by Oak Ridge Associated Universities.

Doc 01-87.US
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INSTRUCTIONS FOR PREPARATION OF TECIINETIUM Tc99M ECD

Preparation of the Technetium Tc99m ECD from the Kit for the Preparation of |
Technetium Tc99m ECD is done by the following aseptic procedure:

Prior to adding the Sodium Pertechnetate Tc99m injection to the vial, writea. '

the estimated activity, date, and time of preparation in the space provided I

on the vial label. Then tear off a radiation symbol and attach it to the
neck of the vial.

|b. Waterproof gloves should be worn during the preparation procedure. Remove
the plastic disc from both vials and swab the top of each vial closure with '

alcohol to disinfect the surface.

c.. With a sterile syringe, inj ec t 1.2m1 of Sodium Chloride for Injection into
Vial A to dissolve the contents; swirl the contents of the vial for a few
seconds.

d. With another sterile syringe, transfer Iml of Vial A into Vial B.

e. Swirl vial B for a few seconds, and place the vial in a suitable radiation
shield appropriately labeled with date, time of preparation, volume and
activity,

f. With a sterile shielded syringe, aseptically obtain additive-free sterile,
non-pyrogenic sodium pertechnetate Tc99m solution [1.85GBq (50 mci) in
0.5ml].

g. Within five minutes, aseptically add the sodium pertechnerate Tc99m
solution to the vial in the lead shield. Without withdrawing the needle,
remove an equal volume of headspace to maintain atmospheric pressure within
the vial.

h. Swirl the contents of the vial for a few seconds, and allow this mixture to
stand for fifteen minutes at room temperature.

i. Examine vial contents for particulates and discoloration prior to
i nj ec tion.

j. Aseptically withdraw required dose using a sterile shielded syringe. Use
within six (6) hours of preparation.

k Radiochemical purity should be checked prior to patient administration.

Doc 01-87-US
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. IlOW SUPPLIED: Du Pont's Kit for the Preparation of Technetium Tc99m ECD is
supplied in kits of 10 vials. Five (5) vials of A and five (5) vials of B.
Included in each hit is one (1) package insert and ten (10) radiation labels.,

4 Both Vial A and Vial B are stored at roora temperature (15-30 C).
;

i Store at room temperature (15-30 C) after preparation procedure.

| This reagent kit is supplied under IND #30,612. "This reagent hit is approved'

for use by persons licensed by the U.S. Nuclear Regulatory Commission pursuant
to Section 35.200, 10 CFR Part 35 or under equivalent licenses of Agreement,

'

States.

i
!

] E.I. du Pont de Nemours & Co.
: 331 Treble Cove Road'

Billerica, Massachusetts 01862
i Tel: Toll Free 800-225-1572
i (For Massachusetts and International, call 617-482-9595)
.

1

<

1

1

512040

i

!

|

|

l
4

il

||
.

I
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'i.l. DU PONT DE NEMOURS & CO. (lNC.).
MEDICAL PRODUCTS DEPART MENT

January 28, 1988

United States Nuclear Regulatory Cornmission
Region I
Attn: John E. Glenn, Ph.D. Chief

Nuclear Materials Safety Section B
Division of Radiation Safety and Safeguards

631 Park Avenue
King of Prussia, PA 19406

Reference: Approval No. 20-00320-17MA

Gentlemen:

This is a request for renewal of the above-referenced Reagent Mit Dis t ribor i on
Approval.

This renewal application requests authorization to distribute the following
DuPont Reagent Kits to persons licensed pursuant to Section 35.14 and Section
35.100, Group III, of 10 CFR Part 35 (effective March 31, 1987) or Ltetion
35.200 of 10 CFR Part 35 (effective April 1, 1987) or under equivalent licenses
of Agreement States:

A. "Clucoscan TM" (NDA 17-907)

B. "Pulmolite TM" (NDA 17-776)

C. "Osteolite TM" (UDA 17-972)

D. " Pyrolite TM" (NDA 17-665)

E. " Microlite TM" (NDA 18-263)

F. "Hepatolite TM" (NDA IS-S76)

C. "Cardiolite TM" (IND 2F.333)

H. "Neurolite TM" (IND 30.612)

This application includes the .following information for your review

1. DuPont, Boston Area Materials License No. 20-00320-21.

2. Reagent Kit documentation segregated by kit name that includec the
following:

New drug approval letter (NDA) or acknowledgment of notice ( li:D)a.

issued by the Food and Drug Administration.

b. Package insert.

MEDICAL PRODUCTS DEPARTMENT
331 Treble Cove Road, No. Billerica, MA 01862 Telephone 617-667-9531 Fax (617) 663-7315
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c. Labeling. f|
t

d. Packaging. -

, -:
j e. Any applicable and relevant communications to the USNRC. .

1 |
j The communications referenced in Item 2 of the Reagent Kit Distribution .

!- Approval that represent the current program and should remain as part of the i

j Approval are included in the appropriate reagent kit section attached to this '

| application. These communications are dated as follows: ;

| .i
| 1. February 2, 1985 i
! =

j 2. March 30, 1987 ' |
.

! 3. May 19, 1987
,

|

The other communications referenced in Item 2 of the Reagent Kit Distribution j
Approval are superseded by more current information in this application and .'

should be removed from the list. These documents are dated as follows: !

i1. February 6, 1981
.

-r
2. March 17, 1982 i

,

| I
i3. March 22, 1982 |

4. Decernber 12, 1982 I

;

j 5. June 10, 1983 i
: i

j A check is enclosed in the amount of $700.00 for the renewal application
i processing fee as specified for Fee Category 3D of Title 10 CFR Part 170

,

] Section 170.31. |
1

. i,
'

Please contact me if you require additional information. |;
! 1
j Sincerely,

. ;
e i
j . .C - A ;

JJuuA u- .
. 1,

i ;

; Francis E. Roy J r. ;
. i

f
k

FER:mr;

l' i
i

!
,

.

1
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NRC FORM 313 u.s. NUCLE AR RE GL8L ATORY COMutsSION
@4 F# APPROVED SY OMS
10 CF R 30. 37. 33. 34 315C 0120

APPLICATION FOR MATERIAL LICENSE E +. - 33 0ne

tN$TRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAtLED shtSTFIUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES i

OF THE ENTIPE COMFLETED APPL (CATION TO THE NRC OFFICE SPECIFIED BE LOW.

APPUCATIONS FOR DISTRieUTION OF EXEMPT PRODUCTS FILE APPUCATaONE WITH IF YOU ARE LOCATED IN:

U $. NUCLEAR PEGut.ATOpv COMMIS$ ION tLLINOIS, INDI ANA, 90nA, MICHtGAN. MINNE501 A. Mt$$0VRt. OHfD OR
Dtvr$10N OF FUEL CYCLE AND MATE &tAL SAFETY, NMS$ WISCONS8N 5END APPUCATIONS TO:
WA$HINGTON. DC 274ati

U.S. NUCLE AR REGULATORY COMMIS$ ION. PEG 10N ita
ALL OTHER PERSONS FILE APPUCATIONS AS FOLLOWS. IF YOU APE MATE RI AL$ UCENSING $ECTION
LOCATED IN 799 ROOSE VE LT RO AD I

GLEN ELLYN. (L 60137
CONNE CTICUT. DELAM ARE. DISTRACT Of COLUMB44. M AINE M A RvtAND.
Mi&&ACHUEETTE. NEW MAMP& HIRE'. NfW JER&f V. NEW YORK PENN$YLV AN6A. A R EANSAS. COLORADO EDAHO. KANSAS, LOUIStAN A, MONT AbA, NESRA&K A,
RHODE ISLAND. 081 VERMONT. Ef ND APPUCATIONS TO NEW ME KfCO. NOR TH DAKOT A. OE LAMOMA. SOUTH DAKOT A. TE KAS. UT AH.

OR WYOMING EEND APPLICATIONS T0:
U G. NUCLEAR RfGULATORY COMMr$580N, PEGION t
NUCLE AP MATEk4ALS SAFETT Ef C110N B U $ NUCLE AR REGULATORY COMMISStON. REGION IV
C31 PARK AVENUE MATE RI AL R ADI ATION PROTECTION 5f CTION
EING Of Prussia PA 1MK 611 RyAN PULZA DRtvE.$UITE 1000

ALASAMA. FLOHIDA. GEORGIA. Af MTUCKY. MIS $lS$fPPt. NORTH CAROLIN A
"

PUE RTO RdCO. SOUTH CAROUN A. TE NNf 55EE. VIRGINEA. VIRGIN ISLANDS OR ALASK A, ARIFONA. CALIFORNI A. HAWAN. NEVADA, OREGON n A&MtNOTON.
WE ET YtRGaNIA. EEND APPUCA7 TONS 10 AND U.S. TERRtTORaES AND POSSES $10NS IN THE PACEFfC.5END A*PitCATeONS

TO:
U $. NUCLEAR REGULATORY COMMIS$ SON. REGION 11
NUCLAR MAff RLALS EAf ETY SECTION U $ NUCLEAR REGULATORY COMMfS$ TON. REGION V
101 M ARIETT A STREET. $UITE 2210 NUCLEAR MATER 6ALS SAFETY SECTION
ATLANT A, CA 3P3Z3 jgrO M ARIA LANE. SufTE 210i

WALNUT CREEK. CA be596

PERSONS LOCATED IN AGREf ME NT ST A f f S SEND APPUCATIONS TO THE U E NUCLE AR REGULATORY COMMISSION ONLY IF THEY wtSH TO POSSESS AND'U$E UCENSED MATEntAL
IN $T ATE.$ $UBJE CT TO U.E NUCL E AR RE GULATOR Y COMMIS$10N JURt$DtCYtON.

1 1 Mi$ i$ AN A*PLICAT ION F OR /Cnes e apropnere nemJ 2 hAME AND MAlUNG ADDRESS OF APPLICANT tearsuaale Codel
-

E.I . DuPont de Nemours & Co ,, Inc.A NE tiCE ~st
~

Medical Products Department. AME NDMENr To UCi~st ~UpeEa

20-00320-17MAT
--"

549 Albany StreetC. RE ~s. A L OF UCi~sE NvMPi a

Roston. MA 0?llR
3 ADDPES$rE51 WM P E UCE N!.f D M ATl a t A L Wf LL S E . I5! D C A PUE5% E '

E. I. DuPont de Nemours & Cc. , Inc.
Medical Products Department '

331 Treble Cove Road
% th nillrmin fM n10 A'> -

|TE LEPHONE NUMet aA NAME O* re asON TO et c56T LCTE D AeoJfinisi Pt C A T ion ,

Francis E. Poy Jr. 617-671-8242 )
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Application Items 5 and 6 :

Please reference the attached sections for information on each individual
Reagent Kit to be authorized for distribution by this license

Rearent Kits:

A. "Glucoscan TM" Kit used to prepare Technetium-99m labeled gluceptate
sodium.

B. *Pulmolite TM" Kit used to prepare Technetium-99m labeled aggregated
albumin.

C. "Osteolite TM" Kit used to prepare Technetium-99m labeled medronate
sodium.

D. " Py -roli te TM" Ki t used to prepare Technetium-99m labeled
pyrophosphate / trimetaphosphate sodiura. i

!

E. " Microlite TM" Kit used to prepare Technetium-99m labeled a!biuvin
colloid.

F "Hepatolite TM" Rit used to prepare Technetium-99m labeled Disofenin

G. "Cardiolite TM" Kit used to prepare Technetium-99m labeled
2-methoxyisobutyl isonitrile.

H. "Neurolite TM" Kit used to prepare Technetium-99m labeled
N,N'-1,2-ethylenediylbis-L-cysteine diethyl ester. I

I
l

i
1

]

1

l

|

l
4

1
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Application Items 7, 8, and 9:

Not Applicable

Application Item 10:

Please reference the DuPont, Boston Area's USNRC Materials License No.
20 00320-21 that is attached to this application as well as the individual
sections on each Reagent Kit to be authorized for distribution by this
license.

The above- referenced DuPont Boston Area USNRC Materials License is also
submitted t.o demonstrate compliance with the regulatory requirements of
Title 10 CFR Part 32, Section 32.73(a)(1).

Application Item ll:

Not Applicable.

|
.

|

|
|

|

|
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Attachments

I. DuPont Boston Area USNRC Materials License No. 20-00320-21.

,

,

1
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! MATERIALS LICENSE Amendment No. 05L
1

,Nrsuant to the Atorsic Energy Act of 1954, as amended. the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10,!

c' ode of Federal Regulations, Chapter I, Parts 30,31. 32,33,34,35,40 and 70, and in reliance on statements and representations
'

heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
i source, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below;to

.

deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This @
,

j|
license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is k
subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereaften in effect and to any

q conditions specified below.
g

s Ucensee N
] In accordance with letter received li
? E.1. DuPont de Nemours & Co., Inc. A3. U.ugust 6 1987, yL Medical Products Department cense num e' 20-00320-21 is amended in g
M Boston Area its entirety to read as follows: g
$ -", P43 549 Albany Street o
} Boston, Massachusetts 02118 4. Expiration date November 30, 1990
W 5. Docket or
$ Reference No. .03.0-28902 |;*

i Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee i}G special nuclear material form 's inay possess at any one time ij
'h

,

,,under this license h,.c
!j A. Any byproduct material A. Any A. 200 curies of each $

-

Q with atomic numbers 1-83 radionuclide with atomic g
Q numbers 1 to 83, with a jajf total possession limit #

B. Krypton 85 B. Any B. 0,0b cur e
. y C. Molybdenum 99 C. Any C. 3,000 curies

!jg D. Americium 241 D. Sealed sources D. 350 curies i;
y E. Xenon 133 E. Any E. 1,500 curies y;;
i F. Nickel 63 F. Any F. 1,000 curies @j G. Sulfur 35 6. Any G.1,000 curies %$ H. Carbor, 14 H. Any H. 1,500 curies it;
[j 1. Cesium 137 1. Any 1. 500 curies yy J. Phosphorus J. Any J. 550 curies {i

|%;i K. Strontium 90 K Any K. 500 curies
y L. Hydrogen 3 L. Any L. 150,000 curies ia
N M. Any byproduct material M. Any M. 60 millicuries each ij
5 with atomic nos. 84-94 radionuclide with atomic l'i
d nos. 84-94 $j N. Any byproduct inaterial N. Any N. Not to exceed limits y
4 listed in Schedule B specified in Schedule D. ;d
4 10 CFR 30.71 10 CFR 30.71 9k ij
$ 9. Authorized use ljj

PJ
3 A. through M. (1) Research and Development as defined in Section 30.4(q) of 10 CFR 30. h

;| (2) for possession, use, and processing incident to manufacture of
1

,

q radiochemicals, radiopharmaceuticals and sealed sources. g$
.s (3) For storage prior to riistribution of manufactured radiochemicals,

d.4 radiopharmaceuticals and sealed sources. ly
3
'

' | (4) For packaging and distribution of manufactured radiochemicals, radio- PJ {pharmaceuticals, and sealed sources to persons authorized to receive
h |

,

;j the licensed material pursuant to the terms and conditions of specific |
( licenses issued by the Nuclear Regulatory Commission or Agreement $g
3 States. $
3 d
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a Amendment No. 05
A
4 (Item 9. continued)
-

(5) For use in calibration of E. I. DuPont NEN Products instruments.
; (6) For storage as radioactive wastes. pj A. Licensed material possessed at the Boston Site will not exceed 10 Curies
4 per nuclide and 100 Curies total of nuclides with atomic number 3 through ,

83.
6 G. Licensed material possessed at the Boston Site will not exceed 200 Curies, f
q S-35. Licensed material possessed at the Westwood Site shall not exceed gj 400 millicuries, S-35. p

H. Licensed material possessed at the Boston Site will not exceed 500 Curies, tj
h3 C-14. Licensed material possessed at the Westwood site shall not exceed E

100 millicuries, C-14. >j
j;i J. Licensed material possessed at the Boston Site will not exceed 90 Curies, f
f P-32. Licensed material possessed at the Westwood Site shall not exceed p
j 150 millicuries, P-32. p

j{
L. Licensed material possessed at the Boston Site will not exceed 100,000 !j

Curies, H-3. Licensed material possessed at the Westwood Site shall not b
T exceed 500 millicuries, H-3. g
1 M. Licensed material possessed at the Boston Site will not exceed 50 milli- jg
3| curies per nuclide with atomic numbers 84 through 94 in

N. For demonstration by sales persons at customers facilitics, anywhere in the N
4 United States where the Nuclear Regulatory Commission has jurisdiction. ij
t A. through M. Licensed material possessed at the Billerica Site will not exceed it
d the limits specified af ter the Boston Site limits are subtracted It

$@
from the c.aximum amount. hA. through M.

Q
~

Sealed sources can be returned to the NEN Products, Billerica c
Site for the purpose of refurbishment or disposal. All such Q

sj return shipments will be handled in compliance with the conditions 9;

y%
of the NEN Products USNRC By-product Materials License, as well 12
as applicab'e 00T regulations. (

W! M
j CONDITION 5 y
$ 13j 10. A. Licensed material may be used at the Boston Facility; Building locations at h
1 549, 575, and 609 Albany Street; 100 E. Canton Street; and 120 and 123 E. PJ

Dedham Street, Boston, Massachusetts.
- p

%{
B. Licensed material may be used at the Billerica facility; 331 Treble Cove Road, N. [0

Billerica, Massachusetts. Buildings designated as Nos. 100, 150, 200, 250, 300, fj
;4 325, 350, 375, 400, 500 and 600. iy
a b
i C. Licensed material in item 6.N. may be used at and at temporary job sites of f
|]q the licensee anywhere in the United States where the U. S. Nuclear Regulatory g

Commission maintains jurisdiction for regulating the use of licensed material. g
1 P'
4 0. Licensed material as authorized by items 9.G. , 9.H. , 9.J. and 9.L. for the i$

Westwood Site may be use at licensee's facilities, 240 University Avenue, h2 Westwood, Massachusetts, g
Y N

3(11.
A. Licensed material shall be used by, or under the supervision of, individuals W

designated by the respective Boston or Billerica Site Radioisotope Committee. %
) R

__
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20-00320-21 i !MATERIALS LICENSE "* "
SUPPLEMENTARY SHEET *

|-030-28902
( '

i Amendment No. 05
i
j (11. continued) CONDITIONS i

i t

i B. The Radiation Protection Officer for the activities authorized by this license
4 is Dennis 0. Dumas.
6

i 12. This license does not authorize corrnercial distribution to pertons exempt from
'i licensing, to persons generally licensed or for medical use pursuant to Sections
| 35.14 and 35.31, of 10 Part 35. '!
2 \j 13. A(1) Each sealed source or detector cell acquired from another person and-
3 containing licensed material, other than hydrogen 3, with a half-life @
? greater than 30 days and in any form other than gas shall be tested for .

contamination and/or leakage before use. In the absence of a certificate r !
4 from a transferor indicating that a test has been made within 6 months k

;
a before the transfer, a sealed source or detector cell received fromj another person shall not be put into use until tested. |

,

.

I.g

k (2) Notwithstanding the periodic leak test required by this condition, any | |

3 licensed sealed source or detector cell is exempt from such leak tests %

) when the source or detector cell contains 100 microcuries or less of beta h
.

!
' j and/or gamma emitting materials or 10 microcuries or less of alpha p }

4 emitting material. ij j
4

I" ?

3 (3) Except for alpha sources, the periodic leak test required by this condi- iti tion does not apply to sealed sources that are stored and not being used. Pj !

,

@ The sources excepted from this test shall be tested for leakage before h i

G any use or transfer to another person unless they have been leak tested ;j !

l within 6 months before the date of use or transfer. i.1
W id

$ B. Each sealed source or detector cell fabricated by the licensee shall be;

] inspected and tested for construction defects, leakage, and contamination a
y prior to use or transfer as a sealed source or detector cell. If the q ;j inspection or test reveals any construction defects or 0.005 microcurie L >

i or greater of contamination, the source shall not be used or transferred Ej
-

# as a sealed source or detector cell until it has been repaired, decontami- id ;
,

4

$ nated and retested. d !
$ $ |
$ C. Each sealed source containing licensed material, other than hydrogen 3, j !
) with a half-life greater than 30 days and in any fonn other than gas 4 |

'

] shall be tested for leakage and/or contamination at intervals not to if |' j exceed 6 months except that each source designed for the purpose of b |
3 emitting alpha particles shall be tested at intervals not to exceed 3 N

{

| months. '

a p12 j D. The test shall be capable of detecting the presence of 0.005 microcurie [) of radioactive material on the test sample. The test sample shall be @p
d taken from the sealed source or detector cell or from the surfaces of the ij device in which the sealed source or detector cell is permanently or F,

@ semipermanently mounted or stored on which one might expect contamination E '

} to accumulate. Records of leak test results shall be kept in units of f,

g microcuries and maintained for inspection by the Commission. Records may g
i;

3 be disposed of following Commission inspection. ij
4 H t
W if f* '

- ,- ___ r , .,_ ._
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030-28902 -

Amendment No. 05 |

(13. continued) CONDITIONS
r

| E. If the test required by Subsection A or C. of this condition reveals thei

j presence of 0.005 microcurie or more of removable contamination, the
|

*

n licensee shall imediately withdraw the sealed source or detector cell i

j from use and shall cause it to be decontaminated and repaired or to be i

disposed of in accordance with Commission regulations. A report shall be {3 !

1 | filed within 5 days of the date the leak test result is known with the ';
j ] U. S. Nuclear Regulatory Commission, Region I, ATIN: Chief Nuclear

) Materials Safety and Safeguards Branch, 631 Park Avenue, King of Prussia, ;

' k Pennsylvania 19406, describing the equipment involved, the test results,
i and the corrective action taken. Ej i

) N !

g 14. The licensee shall not use licensed material in or on humans beings or in field ;3
'

| ) applications where activity is released except as provided otherwise by-specific -

| j conditions of this license.
d 4 i,

F 15. Experimental animals administered licensed materials or their products shall M !

f!
,

] not be used for human consumption.
d

)4| j 16. A. Detector cells containing titanium tritide foil shall only be used in conjunction ij
with a properly operatinc temperature control mechanism which prevents foil Ej |

4

temperatures from exceeding 225 degrees Centigrade. h |,

i ? 4 '

1 $ B. Detector cells containing; scandium tritide foil shall only be used in conjunction 9 i

with a properly operatinc temperature control mechanism which prevents foil 5 ii

temperatures from exceeding 325 degrees Centigrade. $ j
i

,

h bl !

j j 17. In lieu of using the conventional radiation caution colors (magenta or purple ij |
3 on yellow background) as provided in Section 20.203(a)(1), of 10 CFR Part 20, i; i

i the licensee is hereby authcr12ed to label detector cells and cell baths, con- g i

, F; taining licensed material anc used in gas chromatography devices, with con- ;; i
'

(j spicuously etched or stamped radiation caution symbols without a color y -

! W requirement. [j !

! } in |

| $ 18. The licensee may transport licensed material in accordance with the provisions of ij !
' 10 CFR Part, " Packaging and Transportation of Radioactive Material", h |,

1 ;
!

19. Pursuant tr' Section 20.302, 10 CFR Part 20, the licensee is authorized to exceed ijo

. j the 1 cur.e limit in Section 20.303(d),10 CFR Part 20, provided that for the L1 !

] j Boston site: ij '

e, ;

A. Not more than 12 curies total of hydrogen 3 and 1 curie total of all other f
byproduct material shall be released during any 12 consecutive months, and- t

,

y
B. All releases to the sewerage system shall be in accordance with the procedures p i

j' described in the licensee's application dated July 17, 1985, excluding Item W
*

j 15.J.S. paragraphs 2. and 3. id |
Nt s

4 9
i

@e
t

4

3 i
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fI (Continued) CONDITIONS ;

[ 20. The licensee shall maintain and execute the response measures of his Radiological [
i Contingency Plan for the Boston Site as . revised in its entirety dated June,1985 and i

i attached to letter dated July 26, 1985 and Addendum Item 8 described in letter dated
i October 16, 1985. The licensee shall also maintain implementing procedures for his !
1 Radiological Contingency Plan as necessary to inspiement the plan. The licensee shall !

-

j make no change in his Radiological Contingency Plan that would decrease the response g
i j effectiveness of the plan without prior Commission approval as evidenced by license p

k amendment. The licensee may make changes to his Radiological Contingency Plan d4

4 without prior Commission approval if the changes do not decrease the response
" i effectiveness of the plan. The licensee shall maintain records of changes that are

i made to the Plan without prior approval for a period of two years from the date of -

h the change and shall furnish the Chief, Nuclear Materials . Safety and Safeguards
g Branch, Division of Radiation Safety and Safeguards, U.S. Nuclear Regulatory y
V Commission, Region I, 631 Park Avenue, King of Prussia, Pennsylvania 19406, a report, 9
4 in duplicate, containing a description of each change with six months after the ij [
i change is made. 9 |

!9 !

21. A. At the licensee's Boston Site no more than 15 curies of phosphorus-32 shall be $ (
'

i used or stored in any building unless radiation detection systems and alarms !B !
2 to continuously monitor possible effluent releases are installed and operated.

@K
Ij,

l +

j i B. Notwithstanding the requirements of Condition A above; the licensee is not @ |

required to comply with Condition 21. A. with respect to phosphorus-32 wastes j9 ;w

$ stored in non-combustible drums when the drums are porvided with sprinkler
@$

!j protection. |
4 M
f 22. The licensee shall maintain and execute the response measures of his Radiological % t

? Contingency Plan for the Billerica Site as revised in its entirety dated June,1985, 3 *

i and attached to letter dated July 26, 1985. The licensee shall also maintain 5'

] implementing procedures for his Radiological Contingency Plan as necessary to
@D

5
[

j implement the Plan. The licensee shall make no change in his Radiological ::4

s Contingency Plan that would decrease the response effectiveness of the plan without 9 !,

changes to his Radiological Contingency Plan without prior Comission approval if the d|N
prior Comission approval as evidenced by license amendment. The licensee may makej s

,

j !4

changes do not decrease the response effectiveness of the plan. The licensee shall j ji
4 maintain records of changes that are made to the Plan without approval for a period jg, a

4
j of two years from the date of the change and shall furnish the Chief, Nuclear ip

| Q Materials Safety and Safeguards Branch, Division of Radiation Safety and Safeguards,
j$jj i U.S. Nuclear Regulatory Commission, Region I, 631 Park Avenue, King of Prussia, ;i

i j Pennsylvania ~ 19406, a report, in duplicate, containing a description of each change M ,
~

| within six months after the change is made. $ !

4 9
$ d !

'

4 :
! r !

,

3

, ) i !

$a
,
iN fl

! s iN
-

I W IN |
' C ___ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ __ d
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4 (Continued) CONDITIONS .

:4 H

23. The licensee may possess up to 10 curies of Iodine-125 waste in any building at the f
'

| Billerica Site without installation of radiation detection systems and alams to $q

q continuously monitor possible effluent releases from associated ventilation systems, $ i

i provided, the material is stored as waste in non-combustible drums and the drums are P

i provided with sprinkler protection. N
bi

25. Except as specifically provided otherwise in this license, the licensee shall f
4 ~ conduct its program in accordance with tne statements, representations, and p
k procedures contained in the documents in'cluding.any enclosures, listed below. A

t

y The Nuclear Regulatcry Commission's regulations shall govern unless the state- !4 '

1 ments, representations and procedures in the licensee's application and corre- 9

j spondence are more restrictive than the regulations. f ;
,

a g

) A. Letter dated December 17, 1984 p, '

3 B. Application dated July 17, 1985 pj
;

,5 C. Letter dated October 16, 1985 g 3

i D. Letter dated January 21, 1986 :5
,

$ E. Letter dated September 12, 1986 f-
'

d) F. Letter received February 5, 1987 i

W G. Letter cated June 29, 1987 28

H. Letter dated August 6, 1987 @
'

*

$ l. Letter dated August 26, 1987
. @E' j

.
,9

|h !
i

. e t

;$ f,

.

1 t
!"

1
b h ;

:
j $ ('

li'

N] rn*

k |
1 E'

4
' id

;4 M ,

N
'

5,5 $ i

h IA

t $ i
'

[4
$ -

|

i y [
'

j F
Ni

%@
'

4,

1

i for the U.S. Nuclear Regulatory Commission

Original Signed By Fj t

f ., ate 17 SEP 1987 sy 3e==7 v. Jonermen F4
'

[ Nuclear Materials Safety and ph
Safeguards Branch, Region 1 4
King of Prussia, pennsylvania 19406 Fj

,

g

}| N ,

u m s.wes w qr m a xim w+ m a.sa.w w w. m s n .m mzzsurm em e m m m a s m s:4 i
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Attachments

11. Reagent Kits

A. "Glucoscan TM" (NDA 17-907)

|

|
2

|

|
I

I

I

I

4

|

I
!

__
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N0tt 17-907

New England Nuclear DRUG REGULATORY

Attention: Mr. William T. Broen AFFAIRS

Atomlight Place
MAY 3 01978North Billerica, Massachusetts 01862

Dear Mr. Bro.m:

We are pleased to acknoaledge the receipt on April 7,1978, of your
comunication dated April 6,1978 enclosing printed labeling pursuant
to your new drug application for GLUCOSCAN (Technetium Tc 99m Glucep-
tate sodium Kit) .

IThe application was filed on April 7,1978.

Na have carpleted the review of this application and have aancluded that
the drug is safe and offective for use as rearmanded in the suhritted
labeling. Accordingly, the application is approved. However, it is
understood from the discussion by telephone on May 5,1977 between your
representative, Ms. Linda Drachmn, and Nathan R. Posenthal, Ph.D. of
this Administration that at the next printing of the package insert, or
within six months of your receipt of this letter you will make the folloaing
revision:

In Table 2. Technetium Tc 99m Physical Decay Chart;
lialf-Life 6.02 hours you will limit this to 8 hours
in accord with the expiration tine of the radioactive
preparation as stated elsewhere in the labeling.

.

It was further understood that adjustment of the nonradioactive kit to
pli 9.0 provides the conditions needed to obtain a pH in the finished
radioactive dosage form of 5.5 to 7.5, as proposed on page 8-128 of
the original application.

7he enclosures stenarize the canditions relating to the approval of
this application.

.
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Please submit one market package of the hit when available. j
i

Sincerely yours,

>,,.p.r
Marion J. Finkel, M.D.

Associate Director
for Ncw Drug Evaluation
Bureau of Drugs

.

Enclosures: Records & Reports Require: Tents (Reg. 310.300)
Conditions of Ipproval of IDA

.

s
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RADIOACTIVE MATERIAL IABEL

(Lead Shield)

. ', .-
.

= Technetium Tc 99m Gluceptate

4a4 -
w e zuma.& Emnnam chbrkla n*wnum

(sno 2H,0) . cDemo
1xas Tan. maxknum . came '

Das wahin 6 hours.g 7
MATERIAL 'ic eem

CALTTDt:
Federal Ampvtty Conosaurabon Wlume

(U.8A.) tow
prohlbfts

8tspsashg TMate Prepamd |
mtthest i

Pacitpuna. PM |Wcm Tune Let ha, 3
$11779
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RADIOACTIVE MATERIAL LABEL
i

(Neck of vial with final !
radioactive preparation)

;

,

i

a,a CAUTION i

a RADIOACTIVE MATERIAL
4,4 CAUTION
a RADIOACTIVE MATERIAL

4,4 CAUTION
a RAD 10 ACTIVE M ATERIAL

a,a CAUTION ,

'a RADIOACTIVE MATERIAL
4,4 CAUTION
a RADIOACTIVE MATERIAL
a,4 CAUTION
& RADIOACTIVE MATERIAL

Pnor to a&Jmg the sodium pertechnetate
Tc 99m sneection to the mat, wnte the s

estwnated activity, date, and time of pre-
seration in the space provided on the mal
label. Then lear off a radiatson symbol and
attacts et to the neck of the mal.
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PACKAGING

GLUCOSCAN*
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Kit for the preparstion of
'

f

| Technetium Tc99m Gluceptate .
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License
1

Attachments

II. Reagent Kits

E. "Pulmolite TM" (NDA 37-776)
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'f - DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE
,

F'UDLIC HE ALT H SERVICC

FOOD AND DRUG ADMINISTR ATION
h0V J 6,1976 '

; uoexviuc. mnvmo 2oea
,

i

< ' NDA 17-776
:

DRUG REGULATORY,

, AFFAIRS !
.

. ,

New England Nuclear HOV 181976 -

Attention: Linda Drachman ;

J Atomlight Place
j North Billerica, Massachusetts 01862

i Gentlemen:
i

Reference is made to your new drug application dated August 22, 1975,
j submitted pursuant to section 505(b) of the Federal Food, Drug, and -

! Cosmetic Act for the preparation Pulmolite (Technetium Tc 99m Aggrc >

| gated Albumin Kit).
||

! We also acknowledge receipt of your additional communications dated
i August 19, September 8, and October 5,12, and 18,1976, providing
i final printed labeling.

||7 ihe application was filed on October 20, 1976.

We have completed the review of this application as amended and have
I cc.ncluded that the drug is safe and effective for use as recommended
j in the submitted labeling. Accordingly, the application is approved.
} The enclosures summarize the conditions relating to the approval of}

) this application.
,

: Please submit one market package of the drug when available.
i

Sincerely yours, , ,

h-
.

! Marion J. Finkel, M.D.
! Associate Director
! for New Drug Evaluation
i Bureau of Drugs
j

Enclosures: Records and Reports Requirement (Reg. 310.300)
Conditions of Approval of NDA

|

||
!

.

'

. - _ . . . - . - - - . _ . . . . .
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RADIOACTIVE MATERI AL IABEL

(Lead Shield)

i'Mm* m M w g
. Technetium Jc 99m Ek "j[r77t;;py 3gj ygh!

-

dA Albumin Aggregated ' g e gu..

annaa w amms f..@4+j
* ' - ffM;4rb $f@e=

/,! ;4;-g
4 %;.Rv

4
manamm mmen 61omg .ggy

M E. mM Tm, - g..Xy i k
"*Qgin@2M.OJ & C.12mg%g_yj &.+.p) II.'NT ;
88 * h asemn pp Pu 2CAUTION:

, y; e.y .;}"*d""?2k*"' {}g;||$:a$r$ny$RActoAcmt
ummu n c
mm , :n u a wee
Fedemf % ca 5 ,,, , , y;g;y,,,,

S,h, R.y I.. f.f i|h
* ' '

prehlbfts
# $* - )'D 7 .:.

* $[ ' ),,'t!;'[*; h7,. 'Q;fy Nf.9 ~ 1,C.o
dispenssag

%-without
,

pmugion, y -.. . .s

N ' W (,- ? ,% MM
. i,j' Q.g * T4 4r f, /3' hT,N.m g:.w.ff ~ ; -f818 M c

. --



O O
- w ,

I

-

I

RADIOACTIVE MATERIAL LABEL
4

(Neck of vial with final
radioactive preparation)

e,& CAUTION
a RAUGACTIVE MATERIAL
g,a CAUTION
a RADIOACTIVE MATERIAL

CAUTION3,4
a RADIOACTIVE MATERIAL
e,4 CAUTION
a RADIOACTIVE MATERIAL
e,& CAUTION
a RADIOACTIVE MATERIAL

4.4 CAUTION
A RADIOACTIVE MATERIAL

Pro to adoing the sodium rn''technerate
Tc 99tn irvection to the vast write the
estimated activity, date, and time of pre
garaton in the space provded on the vial
inbelThen teaf off a radateon symtol and
a* tach a to the neck of the vial

511552
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E.I. DuPont de Nemours & Co., Inc.
1

Medical Products Department .1

Boston Arca !
!

Application for Material License !

Attachments
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II. Reagent Kits .;
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C. "Ostcolite TM" (NDA 17-972) . |
|

t
&

t

I
'

,

?

h

+

$
,

I
-

h

1
:
>

.

t

h
4

i

!
!
!

!
.

I

!
,

;

i
I

!
'

;

-|
i

$

!
.

6

1

i

!
,

,

1

I
1

. . . _ , . _ - _ , - . . . _ . .,s. . ._ _ _ _ _ _ _ _



.- -. -. - . .-. .

.

;, w w.,

| } DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
( PUBLIC HEALTH SERVICC-

.

*
FOOD AND DRtJG ADMINISTRATION, , . .

ROCKVILLE, M ARYLAND 20857s ,,

DEC - *(
,

!. t4DA 17-972
.

|

)
! DRUG REGULATORY

: New England Nuclear AFFAIRS

|
Radiopharmceutical Division
Attention: L. Drachman DEC211977

; ,

j Atomlight Place ;

i
North Billerica, Massachusetts 01862 I

f |
| Gentlemen: i

i |
j We are pleased to acknowledge the receipt on November 7,1977, of your

communicationdatedNovember4,1977,enclog$,n printed labelfgg pursuant |

|
to your new drug application for Osteolite Technetium Tc m Medronate

'

;

|
Sodium Kit). .

<

The application was filed on November 7,1977. - j

We have completed the review of this application and have concluded
- :

Q that the drug is safe and effective for use as recommenued in the sub- |
'

f imitted labeling. Accordingly, the application is approved. i i1
t

| The enclosures summarize the conditions relating to the approval of [' {i

l[ !this application.
I

'

|

|
Please submit one market package of the drug when available. ;

|
,

! Sincerely yours,
\

|

*h |
|i Marion J. Finkel, M.D.

| Associate Director
i

'

for New Drug Evaluation
Bureau of Drugs

j !

I

!
Records and Reports Requirement (Reg. 310.300)

| Conditions of Approval of NDA

i.

!

|

1h
4

|
|

k

!

I - - . . _ . . . . . . . . . . . . . . . . .

- - - - "

. _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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331 Treble Cove Road ;4 r. -.

v Brtierica, Massachusetts, USA 01862 e u
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[d$TEOLITE*'
~

Kit forthe Preparation off
Technetium Tc99m Medronate

~ FORDIAGbOSTICUSE

MSCRifTION:f a:2i vis coritams a sterfie, rion4>yrogenic,5yaplslized
mirttrre of.

Medronate Disodem-10m0
Tolal Stanntass and Stanne Chiande - a mg
StannousChionde,rrinimum(SnCh-?Hr j-05mgo
T ota: Tm. vnaximum (SnCh=2HA)- 1.15mD

Pnot to fyoped 33 ort.1he pH is adiuste510tetween 767.5 enth H3
ancor NaOH. The contents of the via are tyophikzed and stored eder
nitrogen.

Adrmmstrabon is adnnstered by miravenous irgechon'for diagnostc
cse aherreconstfulonwithsterile.fton pyrogenic czidaflt; trac'Sadium
Pertechnetate Tc99 min}ection.
The precise structiire of stanaous technchum rnedronateromptes is
hown at this tme (.1ACS Vol.102,2476.n980). -

FHYSICAL CHA%'.7. Ut!STtCS .

T echnetium ic99m decays by isorneric'transttion wr|h a physical hMitte
of E 02 hotfrs3 Photons that are usetol for imagmg studtes afe ksted in i

'

1able 1.

' Table 1. Principal Radiation I mission Data

1

|

I
1

|
i

|

l

I

l

l
!
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Steres. Nen pyrogentc, D egnestic Agent fer intraver.ws Usa

OSTE 0 LITE *e
$e put int tre prepretles of Techriet!vm Tc 99m Medr:9ste

-J R?
3U W CONTENTS & STCRAGE CONDITIONSLu

( , M h .$ Medrenate Disod;um 10mg

yjS$% Total Stannous and Stannie Chloride imga
.E Stanncus Chlorlde minimum (SnCI *2H 0) 0.5mg

g%$g Tctal Tin, me almum (SnC: *2H O) - 1.15mga34 7~h4 The pH is aqus?ed with hcl and/or NaOHc--

*4f u[,s]g $
Store el rects temperature (15 305C).>
Lyechilized 4.nd storod under nitrogon. g

z .d
t2 CAUTION: Fe.foral (USA) law prohibits dispensing without prescription, rei .9 C
Q U.K. PU58/ W0004 REG-NR. 0291552 CANADI AN LICENSE #145- g "

a e MARKETED f Y d|g
a 5 $ g;eE5 E.I. du Potut de Nemours & Co.

ICO ]y
'| y emerita. Mas tachusetts. USA 01M2"

l

O
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RADIOACTIVE MATERIAL LABEL

(Lead Shield)

; Technetium Tc 99m Medronate '
; Contents .,

h,k : Madeonate Dinodium 10mg
m i 1Aal Stannous and $1anmc Odwkie - 1mg
6 ' Stannoun C% mmunum

(SnCl,*2HaO) - 05mD

* D'CI,*2H,0) - 115mg
* * * *

CAUTIO N'
(Sn .

RAD 10ACTWE w wnin e %
MATERIAL

CA GT108 :

Federai

(U.1M hue Wy M Wume -I

prohibits
# 8 TamvDate Prepared

r_ y

.!Expvatsut Tmie Lot No.
E11782
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RADIOACTIVE MATERI AL 1ABEL

(Neck of vial with final
radioactive preparation)

4,4 CAUT60N
a RADIOACTIVE MATERIAL
e,4 CAUTION
a RADIOACTIVE MATERIAL
4,a CAUTION
a RADIOACTIVE MATERIAL
4,a CAUTION
a RADIOACTIVE MATERIAL
A,4 CAUTION
a RADIOACTIVE MATERIAL

4.4 CAUTION
a RADIOACTIVE MATERIAL

Pnot to addeng the sadum pertechnetate
Tc 99m intection to the v.al, write the
estimated activty, date, and time of pe
puration in the space provided on the vet
htet Then tear off a radiahon sym!cland
attach it to the neck of the vial

511%2
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E.I. DuPont de Nemours & Co., Inc. .

Medical Products Department
Boston Area

Application for Material License

i
Attachments :

1
,

II. Reagent Kits |
j2

j D. " Pyrolite TM" (NDA 17-6S4) . j

i
, !
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{ [ {f'i . DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE *

* ' ' -
. . POOLIC HEALTH SERVICE

* ' FOOD AND ORUG ACMINISTR ATION6..

" " ' " " " ' " " " " "fiDA 17-684

!;ew England rioclear tiOV 2 91976
Radiopharmaceutical Division
Attention: Linda Drachman
Atomlight Place
fiorth Billerica,fiassachusetts 01862

Gentlemen:

Reference is made to your new drug application dated April 30, 1976, !
*submitted pursuant to section 505(b) of the Federal Food, Drug, and

Cosmet-ic Act for the preparation Pyrolite (Stannous Pyrophosphate /
Trimetaphosphate Agent).

We also acknowledge the receipt of your additional communications dated
July 30,1976, amending the application, and October 4 and 12,1976,
providing final printed labeling. i

The application was filed on October 13, 1976.

It is understood from the discussion by telephone on tiovember 4,1976,,

between your representative, firs. Linda Drachman, and firs. Kathleen Jongedyk
of this Administration that a series of minor revisions in the labels and
labeling will be instituted at the next printing or within six months,
whichever is sooner.

We have completed the review of this application and have concluded
that the drug is safe and effective for use as recommended in the
submitted labeling. Accordingly, the application is approved.

The enclosures summarize the conditions relating to the approval of
this application.

Please submit one market package of the drug when available.

Sincerely yours,

M s1 '

14arion J. Finkel , f4.0.
~

Associate Director for
fiew Drug Evaluation -

Bureau of Drugs

Enclosures: Records and Reports Requirement (Reg. 310.300)
Conditions of Approval of f4DA

,n.

, I'
i

i
i

-
'

j

l

- . . - . - - ~ . - . -
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:s%%sMi
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$ e M4JM; unwAg

AT%.%%MQM4 Q ~ S&]Skyy %;BYR EITE*
df$&:

I rF M'xqf y:: Kit for t,he~ Pre arat. ion of A M& tE-~~w m +

epp a TechnetiumT~c99m f p; ,;-

f So'ditim (Pyryn5fTfiYTl5t'A-IPh'osphgt5s I
L." N M M [ h [ M N 6Y N f d k k.hih
'

ws / :i/p4W.WQf0Jiu % 39g,,qgf...ren
1 Ad. 4.

i , " .. w(o; FOR DIAGNOSTIC USE 61gN *
-

~a. em;an;u. v;.w:,2.ag: ;
; . . - m - Am::k|NQ~ y s;i%.a. 2,,:BEindw,|e

DESCRIPfl0N:Lach v!al contains a sterile, nontyrogenic, tyophilized ,
mixtutt of. ; pqu'.r.rm.WgtQ %& &*m s 4;* hyt ,

Sodium Pyrop?nshhate' 10nigi%li Yd'i#Q!:IDU
' Sodium Trisids.us.de -30mg %NU. 64P Wii Dil"W"f.
StannousChbode,rnrumum(SnCir 2H O)-0.95mg%r4#$l

1 TotalTm maximum (GnCir 2H,0F1.8mg@t$N;gh/fhWIrGA.[:d
'; 2

I Pnor 151/optA5dn'ttd giH is*fdjis'ted 15 betweN 4.5-5.'5"w'En ifCi ff
*

f. and/or NaOH.tThe contents of the vial are lyophih2ed.''. stored.under[7 (
- nitagen and contain no bacterlostabc preservative."p.g'g@sslic'use'afte/ ['

pfAjjjjug,.D
Thedrdstsi:fr~iEderedtryirdnIioinItn[Etid$fo'rda i

*
n

t reconsttunon adh sterile,non5yrogenic. cxident-free Sodium Pertechi '

y netateTc99minjechon,orisotonicsahne|.jt'.y1,j .,,p,Qgifj!Y.g)
C The precise chemicalstructure of Technenum Tc93m Sodium (Pyro- and f
; Trime:a) s is ure.nown,at th:s time /p ?g '

f. o.c en a.;MWPHYSICA!.CHAl%CTERISTICS 4d.g|).gy
'

J w;-2 P wnJ
Technenum Tc.99m deca.ys b. yisome.ric.tran.sibon with a. physi.ca.l te.aff 4fe S% . . . . . -
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Tc 99m Act:Wy
TimrJDre Prepared

'

See Package trasert for dosage
mtormraon. Rean%tute with ad&tive-tree
Tc 99m and s: ore at room tegwature

(63CPC) Use wimin 6 hours.
CONTAltG NO PRESERVATIVE. ;
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EADIOACTIVE MATERI AL IABET,

(Lead Shield)
1
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RADIOACTIVE MATERI AL 1ABEL

(Neck of vial with final
radioactive preparation)

:

I
r

!

!
. .

4,4 CAUTION
a RADIOACTIVE MATERIAL ,

4,a CAUTION
a RADIOACTIVE MATERIAL
4,4 CAUTION
a RADIOACTIVE MATERIAL
e,4 CAUTION -
a RADIOACTIVE MATERIAt *

4,& CAUTION
a RADIOACTIVE MATERIAL

e.4 CAUTION
a RADIOACTIVE MATERIAL

Pnor to addng the sod.um pedechnetate
i.ic 99m inpect on to the wat write t%

estanated actevity,date, are time of gxe-
Iserat on in the space prowded to the wal

tateel Then lear off a radeton symboland |
at:ach it to the neck of tre mal

)
511552 ;
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

P>oston Area

Application for Material License

Attachments

II. Reagent Kits

E. " Microlite TM" (NDA 18-263)
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! DEPARTMENT OF HEAU$c HUM AN SERVICES & Public Health Service

k
~'
'.,; Food and Drug Administration

Rockvine MD 20857

NDA 18-263
MAR 251983

liew England Nuclear
Attention: Ms. S. Flint
Medical Diagnostic Division 3brj)23If$%[7601 Treble Cove Road n'rg p]N. Billerica, PA 01862

Dear Ms. Flint:

Please refer to your new drug application dated Jar.uary 3i,1979 submitted
pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic Act for the
preparation Microlite (Technetium Tc 99m Albumin Colloid). This application
was resubmitted on August 13, 1980, October 9, 1981 and. July 21, 1982.

The application was filed on Feoruary 18, 1983.

We have completed the review of this application ar.d have concluded that the
drug is safe and effective for use as recommended in the submitted labeling.
Accordingly, the application is approved.

In the next six months or the next printing of the pr.ckage insert (whichever
occurs first) we request that you make the following changes.

Please replace Table 4 with the following:

TABLE 4 RADI ATION DOSES *

Radiation Absorbed Dose (rads /8 mci [Tissue

2.72
Liver

1.68Spleen
0.22Red marrow
0.01Testes 0.045Ovaries 0.15Total Body

tiethod of Calculation "S", Absorbed Dose Per Unit Cumulateo
Activity for Selected Radionuclides and Organs, MIRD Pamphlet
No. 11 (1975).

* Assumes distribution, retention identical to Tc 99m Sulfur Colloid.

( |
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Please suba.it one market package of the drug when available.
Sincerely yours,

r
(i d
Robert Temple, M.D
Acting Director
Office of New Drug Evaluation'

National Center for Drugs and Biologics

310.300)Records and Reports Requirement (Reg.Enclosures:
,
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PACKAGE INSERT

T

\

September 1987. *
4

USA & CANADA ,

E.1 du Pont de Nemours & Co ,

331 Treble Cove Road
Bitierica, MA. USA 01862

M CROLITE* '

,

Kit for the preparation of
Technetium Tc99m

Albumin Colloid .

FOR DIAGNOSTIC USE ' .!

i
'

DESCRIFT10h. Each mat r.ontams a sterile, non-ryrogenec. tyophileed
rmKlure of

Abunn Colknd - 1mg i
NormalHumanSerum Abunun-10mg '

Stannous Chionde. mmmum (SnCtr.2Hg)) - 0 006mg -;
T otalim. maximum (S'Or=2H/)) - 017mg *

Potoramer 188 - 11mg
Medrona:e Disodium- 012mg i
Sodium Phosphale (Anhydrous)- 10mg |

MICROUTE*. Ka for the preparation of Technetwm Tc99m Alburen 001-
kad sarrpced Irom Aburrun that was norveactive when tested for hepattis
B ankler. (HB.AG).

Pesar to lyophikzabon the pH s adjusted with hcl aru!/or NaOH. The con-
tents of the vtal are lyopNiced and stored under ruttogen.

T he orug is admrmsterec by intravenous miechen for diagnoshc use. a'ter
reconsttuton we stent. non-pyro 0erWc. oxidant-free Sodium Pe1ech-
netate Tc99m snecton

*

The p'ectse structure of stannous technebum abunn colkHd complex s
unknown at this eme.

DHGICAL CHARACTERISTICS ,

i
!

I

,

1

!s

;
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VIAL LABEL

511776

Tc 99m Activtry
Tame!Date Prepared
See Pa:lage Insert 10 dosage
informaten Reco'istitute with noitive tree
it (f.rn and stare at 2-8"C tne wettun 6 hours.
C0fJTAtNS NO PRE 5tRVAllVE.
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RADIOACTIVE MATERI AL IABEL

(Lead Shield)

.

'
Technetium Tc 99m
Albumin Colloid <

dek jf

Mwmen Cuhd - tmo& mems e, =n r .en Anim n - some
swmmumcruanae: -

1

ts*ca MM om f

treet Tm. maweium f

CAUTION: remA emu !
P4*memer was - t ieng i,RADIDACTM mm gm , e,%

.

kAna er=== tMATE RIAL
v .cun a now. tw . we ;

fUNION Ic tem
federal

[
acey cancerers=m e;

. . . .

,y,g *emor.sen Vmwoo

PffECfiP185A. PM
Ee monte = La ha i
61141

'
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RADIOACTIVE MATERI A1, IABEL

I
(Neck of vial with ff nal
-radioactive preparation)

f

i.

i

}

e,4 CAUTION
a RADIOACTIVE MATERIAL
4,4 CAUTION
a RADtOACTIVE MATERIAL =

g,a CAUTION
a RADIOACTIVE MATERIAL

j 4,4 CAUTION
a RADIOACTIVE MATERIAL
e,4 CAUTION

,

& RADIOACTIVE MATERIAL ,

e,a CAUTION >

a RADIOACTIVE M ATERIAL r
L

5%or to add.ng the sodium perfechnetate
Tc 99m Woon to the vial, wrne tre

,

estwnated activity, date, and teme of pre- '

pareteon M the space svovided on the mal i ;
latel. Then tear off a radation symbol and '

attach M to the neck of the vast !

's11552
t

'$

!

!
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|
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* MICRifLITE* |r^m=.

Kit for the preparation of
Technetium Tc99m Albumin Colloid >

,

Marketed By
L. L du Poret de Nemours & Ca '

fuzerica, Massachusetts. USA 018C2 I
!

$

CONVENIENCE PACK

% WE!b og / Nfb
.

s'
.

f

MICROUTE*of MICR0 LITE * f
|

/
ration Colloid .

no
min Colloidatio

Kit or the preparTc99m AlbuKit or the prepamin
Albu |

f Tc99m f

chnetium Technetium
t

Te
o

{

Conterits & Storage Conditions: 5

1 PA:* ace hwt. 77 bd. men tabet and ,

30 was tem corwanung [

Albumm fM - Iftg
'

hurms Munum 5erum Arman. w, Stenle Non-Pyrogenec tanon fecastt%u panoinsioew, |
Swmous Chaarvie. ewsmum Mnei8 rescaimo't b3. I

% , m gag DiagnosDc Actit for int senous Use weommt nead ence o %,in

tu Ts. reaumnum sert kr 1u8 sWormawn en preparatum, ame *

^
|% = 26,01 - 017,rg and wocations.

h*mamer in - 1 tmg WAMPAING P _ _. a=3 ShoutG

Medroria$s [huxhum 0I?mg te used 19 persons ete ses cualsfood ty

$deum 8'hasa , ate (AnhyCrous) - 10m0 5;ecific trashmg in Ire safe use and tandi-r

Sist a room tempr<asure gg m eng et ramuchaos and whose eenewaos

remict inwn hre we tran=, t= teen am ty r. . .

CDNWkS NO PM$f Rxwt. C0fMNIENT P'*** Niapacy aumo u.o -

r

* RE-ORDER FONT "***"''**"*'8'"
*

5""''"**"''*'"5'"'''*"'**" (maximum fifteen vials)Arcramou -e soden in twrn av nm
W 24'C t'st Miw:6 hours

E, I. du Pont de Nemours & Co. f
*

U K. PUS 8G'D003

. *

~ (maximum six viats) j

L

i
Marketed By ;

E. L da Pont de Nemours & Co.
}

Bdienca Massachusetts. USA 01M2 t

i
~t

Tiar abng perforabons [
Re.acy to dispense

Markried By
.

Ed0kage Inse3 Bnd R3dlahDn (25015 f. f. du Pont de Nemours 8 Co. :
,

' 'Ift93e Bottom Thp B'retica. Massactwsetts. UM 018C?

L.

517182

Ii
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E.I. DU PONT DE NEMOURS & CO. (INC.).
! BIOMEDICAL PRODUCTS DEPARTMENT

02 February 1985

John Glenn, Ph.D.
U.S. Nuclear Regulatory
Commission, Region I
631 Park Avenue
King of Prussia, PA 19406

RE: License Approval No. 20-00320-17MA
Amendment No. 10, MICROLITETH Kit
for Use in the Preparation of
Technetium Tc99m Albumin Colloid.

REF: RA/MDR/NDA/07/85

Dear Dr. Glenn:

By this communication, E.I. DuPont de Nemours and Co. (Inc. ), NE!! Medical Products
( formerly New England Nucletr Corporation) is submitting final printed labeling
(FPL) as part of its license cmendment for the product MICROLITETM, Kit for Use
in the Preparation of Technerium Tc99m Albumin Colloid. This is in reference to
the above license approval dcted 19 July 19S3, and to correspondence dated 15 July

( 1983 with control number 04622 (copics enclosed).

This labeling is the current product labeling and is believed to comply with all
NRC requirements; it has been approved by the U.S. Food and Drug Administration.

Submission of this FPL in duplicate is believed to complete any and all outstanding
issues relating to the NRC license amendment for this product. Please contact us

i f you have any additional cuestions.

Sincerely,
/* i
{'

0b .ht,M%
Dennis Dumas
Area Supervisor
Safety & Environmental Af f airs

DD/jc .

Enclosures

t

NEN MEDICAL PRODUCTS
331 Treble Cove Road, No. Billerica, MA 01862 Telephone 617-667-9531 Telex 94-0996 '
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N. ,o+, UNITED STATES
b NUCLEAR REGULATORY COMMISSION -

E c n
W y O *

$ .*; '. E WASHINGTON, D. C. 20555

k.- 8 RDIiENT KIT DISTRI5I7rIQI APPRCVAL"j
- o ,

***
IEN DERO NtrTFAR CORECRATICI' -

., .

~

NEN !EDICAL DIAGNOSTIC DIVISICN
. .

549 AI2ANY STREEP
~

-

EOSIni, !GSSACEUSEITS O2118

1pproval No. 20-00320-17MA-

* '

. Inc. h mIb. 10^

In accordance with letter dated.Jtme 10, 1983, 7pproval Number 20-00320-17MA
,is caended as folloc:

, . .
.

,

Subiten 1.G. is a:m.Med to read: .

*

Fit Trade Name Radiocinanraceutical Precared Fron Kit

G. " Microlite T4" G. Technetitza 99m labeled' albumin
Technetit a 99m colloid
Micreaggregated Idhrain Kit ~

(IHL 18-263)

Iten 2. is eme:x:ed to read:

'Ibe reagent kit (s) listed arcve sm.ll te nanufactured, packaged, labeled, and
( i

distributed in accordance with ctatemnts, representations and prorhes

contained in letters dated Febry 6,1981, !@rch 17,1982, fbrch 22,1982,

Eecrier 12, 1982, and June 10, 1983.

.

.

|

FOR 'IHE U. S. lAI1 EAR RGIA'IORY CG'MISSICT ,

1

Originel signed b7,
JUL IS Eg3 aostrS DELugnIco 1.

Cate
-

Frf litterial Licensing Branch ;

Division of Ebel Cycle and Futerial |

' Safety -

V?ashington, D. C. 20555,

.

Ymy

/
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% UN1TED STATES

1 NUCLEAR REGULATORY COMMISSION*

- h. ]
.

.

WASHINGTON, D. C. 20555
,.* -

,, c

( '% /
**

July 15,1983
|*

:

?

FCMLB:JD - i
030-10796
(15093)

New England Nuclear Corporation
ATTN: Dennis Dumas

Operational Safety and
Environmental Control

549 Albany Stre t -

Boston, Massachusetts 02118
i

4 *

Gentlemen:

In order to avoid further delays in the marketing of your " Microlite TM" . i
.

product, we are amending your Reagent Kit Distribution Approval No. '

20-00320-17MA as expeditiously as possible. We note; however, that the
( product labeling does not completely fulfill the commitments ~that you

made in your letter dated December 10, 1982 (copy enclosed). Please
note the following:

1. Under 10 CFR 20.203(f), the NRC licensee who reconstitutes a !
reagent kit is required to label the kit reaction vial. The 4

label that is placed on the lead shield surrounding the vial {does not fulfill this requirement if the vial can acciden- ;

tally become separated from the shield. J

In addition to the labels that the manufacturer supplies for |the lead shield that surrounds the reaction vial, we believe |
that the manufacturer sh'ould supply labels, and directions to |complete and affix them, that are adequate to fulfill the I

irequirements of 10 CFP, 20.203(f). After reconstitution, the
vial labeling must include a radiation caution symbol of the
design and colors specified in Section 20.203 (magent;a or
purple on a yellcv background), the words " CAUTION, RADIDAC-
TIVE MATERI AL", and identification of the radioactive con-
tents.

2. The kit preparation procedures should be modified to include
instructions substantially similar to the following: )

ia. Complete and affix the radiation warning label to the.I reaction vial. (See Item 1. above.)
|

1

9
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fjew England fiuclear Corporation c2- -

7 ~

(

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

*
-

c. Use a shielded syringe when introducing the pertechnetate
solution into the reaction vial.

~

d. Place the lead cap ~on the vial shield prior to mixing the
contents by swirling, inversion, etc.

e. Maintain adequate shielding during ther life of the
product by using the lead vial shield with lead cap in
place and by using a syringe shield for withdrawing and

.

injecting the preparation. '

f. Complete and affix the vial shield label supplied with
.

the kit.

We recognize that changes of this type may have to be coordinated with
other agencies, printers, etc. In addition, you may wish to use up
existing stocks of package inserts or hold these changes until a major
revision of the package insert is undertaken. So that we may copplete
our record on your amendment, please submit a draft of the changes that

{ you will make and indicate (or estimate) the anticipated future date
- that these changes can be incorporated into the package insert.

Please reply in duplicate and refer to Control fio. 04622.

Sincerely,

' kh Y
Joseph DelMedico
Material Licensing Branch
Division of Fuel Cycle ar'.

Material Safety

Enclosure:
lien ltr. dtd. 12/10/82

.

1

.
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PACKAGE INSERT
.

l
!

May 1984
,

NEN MEDICAL PRODUCTS ,

331 Treble Cove Road
North Bilienca, Massachusetts 01662

'

M CROLITE-
Kit for use in the preparation of

Technetium Tc 99m Albumin Colloid

FOR DIAGNOSTIC USE -
.

|
|DESCRIPTION' Exh v.at oilAICROLITE* Est for use m the preparaten of ;.

Technetusm Tc 9EntfJburtwn Colloid contams a sterile. Fyrogen free,
tyophked mat.sre of 1mg albumm collo.d.10mg normal human scrum
albumen. 0.17 tis (mamum) total bn (as stannous chtonde SnCI,2H,0).
0 006mg (mircum) stanrous chlorvie (SnCir 2H/)).1.1mg poioxamer .

188. 012mg redronzie disodium and 10mg sodium phosptate
(anhydrous) 6.fCROLITP" Kit for use in the preparat#on of Tectmetium
Tc 99m Alburtri C040sd es prepared from afbumm that was nonreactive
when tested for reabas 6 antigen (HB.A ) by radioimmunoassay. Pnor2
to tyophMahoc re pH is adjusted w:th hcl and/or Na0+t ibe contents of
the vial are tro/*:ed and stored under nitrogen.

Admm:straten 6 by antavenous ingection for diagnost6c use. after re.
const<!uten oc sadium pertechnetate Tc 99m niec1 ion The product as
supplied is stem and pyngen free !

The precise sinc.sre of stannous technebum alburrun co!1oid compten is
,

Uribnown at D$ sme j

Pr.JCAL CHARACTLRISTCS
lechnetam ic M cecin t>y asoment transinon with a physica! hatil;te
of E C2 hours ' Ntons r.at are useful for detection and imagmg studees
a'e Lstec m Tzw T

,

lao +e 1. Pnncipal Radiahon Emission Data |

Rathabon Mean %Osmtegraton Mean Er.crgy (kev) [
Cumma 2 89 G7 140 5

%rher. dew C .. "Ra&Ztrwe Decay Da:a Tabies." DOUTC11025.10B

EI'lIRf6 AL RAD;AT60N
T he s;mfic ca, a car coy, tant for Tc 99 mis 5 4 rnicrocoulomb2Ag MBa
hr p 76Yrrate.Je,nr> st icm The first ha!! value laver es 0 017cm of Pb
A eange of valeti er the re etwe a*tenualson of the ra$ation emitted by tilis
iadonacide r assts hminterposman of varcus trucknesses of Pb is
showr,m1aw, c faWatecontrolof the ra1ationesposure fromMBq
(m Mur'el a"o ~3 of tus ra$onucide, the use of a 0 25cm inich ness of
Pb wi!! anew re rac.aton emitted by a factor of 1.030

1able 2. Radiateon At1enuation By Lead Shieldmg

Shed Thcswss Ri cm Coefbcaent of Attenuation

CD7 05
EW 10 ' ;

C1 10 7

C :5 10 2

*D 10 * ,

i

*

ie correc! lor rv9 tai omy of this radionucMe. the iractions that ternam
al 5+6e cted enY rs a*T N hmc of calitnahon are shewn m iable 3.'

,

.

Tabic 3 Procal Decay Chart Tc 99m Half-Life 6 02 Hours

fruiron fraction
Hours Rerwning Hours Remammg

O' 1 &A 7 M7
1 P91 8 798*

*
2 794 9 .355
3 708 10 .316 i*

) 4 031 11 1 82
'

} 5 562 12 .251

1 6 501

| * Cetraton Ter i

k

P
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RADIATION IABEL (VIAL)

.---~m-._., . - , ,
_ . , ,.p',

4,4 CAUTION .......
. _.. ..... .

.R. ADIO.A.C.T.I.V.E. .M. A. T.E.R.t.A.L. . .A
~ .

4,4 CAUTION
a RADIOACTIVE MATERIAL

~~

~ 'C ' TION " ~U4,4

.R. A. .D.IO.A.CTIVE. M AT. .ER.I.AL. .a
. .

. . . . RADIOA.CT.IVE.M. A.TE.RI AL .a
-

.. .. RADIO.A.C. T. I.V. E. .M A.TERIAL
& :

4
e.& . CAUTION j
A , RADIOACTIVE MATERIAL _ j

4i

Pnor to adding the sockum pertechnstate ,

Tc 99m kvection to the wat. wrtte tte
estamated activity date, ancf time of pre-
prareran en the space provided on tre wat
ladet Then test oil a radation symbol and
a'.ach it to the riect of the cal .

)Ei1552
.

f

.|
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RADIATION LABEL (LEAD SHIELD)
. F

. - - - . . . - --

AA Technetium Tc 99m 0 AA Technetium Tc 99m E
MgM Albumin Coflosd pMg M Albumin Coliold

CONTENTS: ECONTTNTS: m
wtumm Cceaed - t erg Albumin Canoid-1me .

NormalHumanSerwe Abunen-10mg Normal Human Serum Atsumm-10m0 L

Totalin mammun na Stannom Cr.bncie Totalin mannwnlas Stanness CNande . *

Olm0N SnCO 2H.OI-017mg CAWl0N. Sno. 2HA-0.17mc I

Essnn usC e m W 2H A RAD 10AC1h1 stanrwueCwisnde(sna 2HA 1

(umanump-0.uo6mg 1RADIDACDVE (Mensmumi-coo 6 rig
MATER 1AL Polosamer 168-1.1mg iMAERLAl Potosamer 188- 1.5mg

Medronate Deonen-0.12mg Medronnie Deodum-0.12m0 .

Sodum Phosphate C , L_, 1@ng iSo$en imoschate sannyarousJ-10m0 mg
- Sodeurn Penediretas Tc 99m mQ Sosum Pertechnetate Tc 99mJ *

(U 11) Imr mCumi (U.SA) tow mCL/ml e

pnesbits Awty Concentranon proninas Ac wityconumtraton f
er T ,D.te e r r.me/o.,e Pvt.a,ed 4

pr ncrtpnon. Luwar an Time presalprica. f questret T.mo j
.

I.
't

A Technetium Tc 99m E AA Technetium Tc 99m E
1ER Albumin Colloed Af M Albumin Colloid *.g

CONTENTS: E ICONTYNTS: E hh mbumm Conoid-t mo jAsburtwn caed- trig
NormalHumanSerwn Albumm-10mg NormalHuman Serum Albumm-10mg

'

Tota) Ten. maunurn as Stannom O* mon Total ret... . -(an Stannous citanoe $
.

4 sno, ts,cs-onw Sno,- 2H,oi-o.i f mg j
Calm 0N- Stannous CNorce % 2Hg CAUTION: Stannous Cwe ('A PHA 4;

; RADIOACTNE quinerrun)-ono6cq RADICACTNE (unwmumi-oD06mg i
! MATIRIAl. Polo = amer 188-1 treg MATERLAL Po.onamer 180- 1.1mg ;,

i

peororiste DeMum-012rr9 Medronate Dooeum -0,12mg
Somum f%sphate 6AN*vortu61- 10mg Soc.um Phosphate (Anhvoroust- 10mgg g-

*
g,.

SoMum Porte(nreTe Tc 99m mQ Sahum Perfechnetate Tc 99m wO
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(c >T
- Technetium Tc 99m Albumin Colloid .c

'

Kitfor use in the preparation of- *

Catalog Nurnbar NRP470C
.

9 ,o oe
e ts* us,we
e.e,- ._331 TestieCove Ro,se

\#

o-
. .. - - .

CONVENIENCE PACK~
..

?!0h %.. e / "U0b.

OLITE'
.

OLITE~
. ' - , . , %

.

~. .s...

~~
of nt

MICR
reparatioCR reparationinColfold ~

MI inCr
einthep
mTc99 n Album

einthep
mTc99mAlbum

uss
Kit ofr

u
Kit ofr etiuetiu

Techn Techn

.

.

~

Ola;xxJe gent for Intravenous injectM CaWog WW NWXCONTENTS:
1 Package Insert,|ffRad:ation Use as directed. Sterile Non%enic
labets and 30 vials. each Catalog Number NftP470C CAUTION: Federal (U.SA) law pro-

,

containing:
Sten 1e Non-Pyrogenic dispensing without prescription.

A!bumin Colloid -Img IMPORTANT: Read enclosed Pr*
Normal Human Serum CAbT.ON: Federal (U.SA.) law prohitsts insert for fun information on prepar

Albumin - 10mg d:ste-sng without prescription- use and indications .--,
Total Tin. maximum (as IMPCRTANT: Read enclosed Package WARNINGS: Radiopharmaceutica

s'annous chionde inse t tr fut information on prepararo'k should be used by persons who art
OnCt,.2HrO)-c.17mg use s.-cindestens-

Stannous Chloride "
quahfied by specific traming in the :
use and handling of radionuclides t

(SnCtr OHrO)(minimum)- duced by nuclear reactor or partici+
0.096mg ceterator and whose experience er

Pobsamer 188 - 1.1mg CONVENtENT taining have been approved ty the
Medronate Disodeurn -

'( OM2mg .
BEORDER POINT prooriate ymmmentalagency authe,

Codium Phosphate ' (Maximum fifteen vials) to hcense the use of radeonuclides.
'

(Anhydrous)- 10rng
Siore at room temperature f

(15 *-30*C) before reconsistu-
tion. Pnor to use fyophikted

__- - - ~vials should be protected from:
'*"t-

. _ NEN Medical Products
CONTAINS NO ELtCTERIOSTAT.
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For mtravenous use after recon- I
sutuhon in accordance with the I
direcbons supplied. Use addL
tive free Tet.hnetium Tc 99m. (Maximum six vials)
Please see the Package insert.
After reconstrivhon store at
2 6*C and use withh 6 hours
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NEN Medical Praduct5 |
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l

|
,

Tear along perforations -
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E.I. DuPont de Nemours 6 Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Attachments

IJ. Reagent Kits

F. "liepatolite TM" (NDA 18-467)
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I j D EPA RTM EN T OF llEA LTil at IIUM A N S ERVICES Pubhc Health Sereice
I (-4

b& Food and Drug Administration
Flockville MD 20857(

Tf?
NDA 18-467 ~ "

New England Nuclear
Attention: Ms. Susan Flint
601 Treble Cove Road J[/7[fp-
Nor1h Biilerica, MA 01862

GentIemen:

Please ref er to your new drug application dated February 27, 1980 submitted
pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic Act for the
preparation Hepatolite (Technetium Tc 99m Disofenin Kit). This application
was resubmitted on January 19, 1981 and July 17, 1981.

We also acknowledge receipt of your additional communication dated March 3,
1982.

The application was filed on February 16, 1982.

We have completed the review of this applicatico and have concluded that the

drug is saf e and ef f ective f or use as recommended in ihe submitted Iabeling.
Accor d l o g 1 y , 'he appiication is approved.

I
The enclosur e<, summarize the conditions relating to the approval of this
application.

Please subnit noe market pac 4ago of +be drug when available.

Sincerely yours,

Q .h. / O .

Marion J. Finke|
Associate Director
for New Drug Evaluation
Bureau of Drugs

Enclotures: Records and Repo-t s Requiremeni (Reg 310.300)
Condi* ions of Approval of NDA

i

i

f

(

37f
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TureK) ate Prepared
See Facuge L: cert for dosage
informaton. Retxmstitute vath ad& live free
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CONTAINS NO PRESERVATIVE.
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RADIOACTIVE MATERI AL 1ABEL

(Neck of vial with final
radioactive preparation)

e,4 CAUTION
a RADIOACTIVE MATERIAL

a,a CAUTION
a RADIOACTIVE MATERIAL

g,g CAUTION
a RADIOACTIVE MATERIAL
a,4 CAUTION
a RADIOACTIVE MATERIAL
s,& CAUTION
a RADIOACTIVE MATERIAL
A,4 CAUTION
a RADIOACTIVE MATERIAL

F%or to adSeng the sodium pedechretate
TC 99m arvect.on to the mal, write the
estimB19d BCtyity, date, and time Of pre-
paratscm en the space prowKled Cm the mal
ksbel. Then tear off a radaton symbol and
SfiaCh R to the nett of the mal

511552
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E.I. DuPont de Nemours & Co., Inc.
Medical Products Department

Boston Area

Application for Material License

Attachments

II. Reagent Kits

G. "Cardiolite TM" (IND 28,333)

,
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I DEPA RTM ENT OF IIEALTli & liUM AN SERVICES Public Health Service

{
~

~

Food and Drug Administration
*

Rockville MD 20857
.

W |2 g#

.

IND 0 df. 3 b

|4 / S w$' bua1 4 sp>r:M
/'

1
_.

,

33 / YD <%D Cwab AO' -
/ YrsAA 4L- L. C /f b Ay
PHn T' O. R Grncw&- )

7
Des SirEJc::|2h

, _ We are pleased to acknowledge receipt of your Notice of Claimed Investigational Exemption for a New Drug
(IND) submitted under section 505(i) of the Federal Food. Drug, and Cosmetic Act. Please note the following
identifying data:

IND Number Assigned: 333

Sponsor: xx. 6, ' " *' ^' ~,
,

Name of Drug: 6 >R 3O FO '

Date of Submission: (42 '[ M[b
Date of Receipt: (

IT IS UNDERSTOOD THAT STUDIES IN HUMANS WILL NOT BE INITIATED UNTIL 30 DAYS AFTER
THE DATE OF RECEIPT SHOWN ABOVE. If, within the 30 day period, we notif y you of serious deficiencies
that require correction before hur"an studies can begin or that would require restriction of human studies until
correction, it is understood that you will continue to withhold or restrict such studies until you are notified

,

|
that the material you have submitted to correct the deficiencies is satisf actory.

You are responsible for compliance with the Federal Food, Drug, and Cosmetic Act and Regulations. This
responsibility includes the immediate reporting of any alarming reactions in either animal or human studies,
and submission of progress reports at intervals not to exceed one year,

t /

,

I

FORM FDA 3228s (6/82)

J
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IND c2[ 3 I Page 2=

.!*

:
'Should you have any questions concerning this IND, please call-

sYL , rN WGonsumer Safety Officer i
*

001) 443- Y 2 ( d
_

1
|
6

Please forward all future communications concerning this .IND in TRIPLICATE IDENTIFIED with this IND NUMBER f
'

and addressed as foflows:
. I

.

i

!,

.:
$

Food and Drug Adminrstration
. .]

;
Nationaf Center for Drugs and Biologics (HFN 150) .

q Attention: DOCUMENT CONTROL ROOM # }(B 'g'
| 5600 Fishers Lane 'l I5
'

Rockville Maryland 20857
|
',a

Sincerely yours,

bh
. ,

.

| Director
'

Division of Oncology and Radiopharmaceutical
Drug Products

| National Center for Drugs and Biologics :

)
1 CC:

j Orig. File - pink
fDivision File - yellow

Division CSO blue '
!

*
!

* .. !

) .|
'

i

.l
*

J ; !-

, . |
- i

i i,

*
.

}

! .'
i i

!

b

i

! !

!

!

ACKNOWLEDGEMENT
,

;

FORM FDA 3228f (6/83) |

* QU 1 M9 3 0 - 40B-472 /
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DOMESTIC
4

December 1986

.

~ E.I. du Pont de Nemours & Co.
Diagnostic Imaging Division

331 Treble Cove Road
N. Billerica, Massachusetts 01862

CARDIOLITE'
Kit for the preparation of
TECHNETIUM Tc99m Hexamibi

for Diagnostic Use

(Where MIB1 -DESCRIPTION- Each vial contains Img ef [Cu(MIBI)4lbf4
2-cethoxy isobutyl iconitrilc); 0.075mg stannous chloride, dihydrate; lag
L-cysteine hydrochloride, monohydrate; 2.6mg sodium citrate, dihydrate; and
20mg mannitol. The pH is 5.3 to 5.9 prior to lyophilization. The contents
of the vial are lyophilized and stared under nitrogen.

This drug is administered by intravenous injection for diagnostic use af ter
reacting with soolum pertechnerate Tc99m injection. The precise structure

+of the technetium compicx is Tc99mlMIBI]6 where MIBI is
2-methoxyisobutyl isonitrile.

IMYSICAL CHARACTERISTICS

Technetium Tc99m decays by isomeric transition with a physical half-life of
6.02 hours (1). Photons that are useful for detection and imaging studies

are listed in Tabic 1.

Table 1. Principle Radiation Emission Data

Meant / Mean
Radiation Disintegration Energy (kev)

Gamma-2 89.07 140.5

(1) Kocher, David,C., Radioactive Decay Data Tables, DOE / TIC-11026,
108(1981).

EXTERNAL RADIATION

The specific gamma ray constant for Tc99m is 5.4 microcoulombs/Kg-MBq-br
(0.78R/ mci-br) at Icm. The first half value layer is 0.017cm of Pb. A

ranre of values for the relative attenuation of the radiation emitted by
this radionuclide that results from interposition of various thicknesses of
Pb is shown in Table 2. To facilitate control of the radiation exposure

from Megabequerel (millicuric) amounts of this radionuclide, the use of a
0.25cm thickness of Pb will attenuate the radiation emitted by a factor of
1,000.

OlA-US
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| Table 2. Radiation Attenuation by Lead Shielding -

!
. Coefficient of AttenuationShield Thickness (Fb) cm*

0.017 0.5

0.08 10~1
0.16 10-2
0.25 10~3
0.33 10-4

To correct for physical decay of this radionuclide, the fractions that
remain at selected intervals after the time of calibration are shown in
Table 3.

Table 3. Physical Decay Chart; Tc99m Half-Life 6.02 Hours.

Fraction Fraction

Hours Recaining Hours Remaining

0* 1.000 8 .398
1 .S91 9 .355
2 794 10 .316
3 .708 11 .282
4 .631 12 .251
5 .562
6 .501
7 447

* Calibration Time

CLII ICAL PliARMACOLOGY: Tc99m Hexamibi is a cationic Tc99m complex which
has been found to accumulate in viable myocardial tissue in proportion to
regional blood flow, analogous to thallous chloride T1-201. Animal
cross-over experiments using, T1-201 and Tc99m Hexamibi have confirmed that
the myocardial distribution of Tc99m Hexamibi correlates well with regional
n:yocardial perfusion.

tigraphic images obtained in animals and man after the intravenous'

' ,istration of Tc99m Hexanibi have been comparable to those obtaineda'

with T1-201 in normal, infarcted and transiently ischemic myocardial
tissue.

The major metabolic pathway for clearance of Tc99m Hexamibi is the
hepatobiliary systr.o. Activity from the gall bladder appears in the
intestines within one hour of injection. Twenty percent of the injected
dose is cleared through the renal climination in 24 hours. The agent is
excreted without any evidence of metabolism.

01A-US
!

_ _ _



LO' . O
.

;Y

'
.

. .
~ <-

*
3-

d
~

,

. -

;

! ' Pulmonary activity is negligible even immediately after injection. Blood j

| clearance studies indicate that eighty percent of the injected ' dose clears |
with a t f 1.5 to 1.9 minutes at stress and rest respectively. At |

'

^ five minu/2tes post injection about 8% of the injected dose remains in !
1

circulation. The nyocardial tyfp is approximately six hours, rest and j

stress, while the t1/2 f r the liver is 1.2 hours after a rest injection ||
and 2.5 hours after a stress injection. The ideal imaging-time, . reflecting j
the best compromise between heart count rate and contrast, is-approximately i

1-2 hours after a rest injection and 1/2-2 hours after' a stress injection. !

There is no evidence for change in myocardial distribution !

||
(redistribution), therefore imaging at delayed times is possible.

Myocardial uptake which is coronary flow dependent is 2.8% of the inj ected f

dose. Animal studies have shown that uptake is not blocked when the sodium {
pump mechanism is inhibited. However, hypoxia reduces the level of ;

myocardial extraction. Animal studies have also indicated that ischemic }
tissues do not exhibit normal extraction for up to five hours after the j

stress event.
,

diagnosis and localization of myocardial infarction. .
.jINDICATIONS AND USAGE: Technetium Tc99m Hexamibi may be useful in the
;
:

Technetium Tc99m Hexamibi may be ureful in conjunction with exercise stress
testing as an adjunct in the diagnosis of ischemic heart disease.

Technetium Tc99m Hexamibi may be useful in the assessment of global ventri- |
cular function. !

:

CONTRAINDICATIONS: None known. |
!
r
'

WARNINGS: In studying patients in whom cardiac disease is known or
suspected, care should be taken to assure continuous monitoring and j

treatment in accordance with safe, accepted clinical procedure. Exercise i

stress testing should only be performed under the supervision of a |
'qualified physician and in a laboratory equipped with the appropriate

support and resuscitation apparatus.
.

PRECAUTIONS: Contents of the vial are intended only for use in the |

preparation of Technetium Tc99m Hexamibi and are not to be administered |
directly to the patient without first undergoing the preparative procedure. ;

)
:

Technetium Tc99m Hexamibi, as well as other radioactive drugs must be l
handled with care and appropriate safety measures should be usad to |

!minimize radiation exposure to clinical personnel and patients.
i

Technetium Tc99m Hexamibi should be be used within six (6) hours after !
preparation. |

!

Carcinogenesis, Mutagenesis, Impairment of Fertility

No long term animal studies have been performed to evaluate carcinogenic |
potential. A normal and a sensitizeo Ames test has demonstrated no I

|mutagonic changes induced by exposure to Technetium Tc99m Hexamibi.

. - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .- - -
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3 Ideally, examinations using radiopharmaceuticals, especially those elective

| in nature, of a woman of childbearing capability should be performed during
} the first 10 days following the onset of d2nses.*

ADVERSE REACTIONS: No adverse reactions specifically attributatle to the
use of Technetium Tc99m Hexamibi have been reported.

DOSAGE AND ADMINISTRATION: The suggested dose range for intravenous
cdministration, after preparation with oxidant-free sodium pertechnetate
Ta99m injection, in the average patient (70 kg) is 370-1110MBq (10-30mC1).
The patient dose should be measured by a suitable radioactivity calibration
system just prior to administration. Radiochemical purity should be
checked prior to patient administration.

Parenteral drug products should be inspected visually for particulate
matter and discoloration prior to administration whenever solution and
container permit.'

RADIATION DOSIMETRY: The proj ected radiation doses to organs and tissues
of an average patient (70 kg) pei 1110MBq (30mC1) of Technetium Tc99m
Hexamibi injected intravenously are shown in Table 4

Table 4 Radiation Absorbed Doses from Tc99m Hexamibi

Estimated Radiation Absorbed Dose

STRESS REST
Orran Rads /30 mci mCv/1110MBa Rads /30 mci mGv/1110MBq

Bladder 1.65 16.5 2.34 23.4
Small Intestine 0.20 2.0 0.30 3.0
Upper Large Intestine Vall 0.20 2.0 0.39 3.9
Lower Large Intestine Wall 0.22 2.2 0.36 3.6
Gallbladder 0.19 1.9 0.19 1.9
Heart Wall 0.78 7.8 0.81 8.1
Kidneys 1.29 12.9 2.46 24.6
Liver 0.29 2.9 0.39 3.9
Lungs 0.57 5.7 0.57 5.7
Spleen 0.63 6.3 0.7; 7.5
Thyroid 1.71 17.1 2.85 28.5
Ovaries 0.23 2.3 0.27 2.7
Testes 0.14 1.4 0.14 1.4
Red Marrow 0.25 2.5 0.25 2.5
Total Body 0.18 1.8 0.19 1.9

i

|

|

|

|

|

|
,
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HOW SUPPLIED: Du Pont's CARD 10LITEyH* Kit for the preparation of
i Technetium Tc99m Hexamibi Kit is supplied in kits of ten (10) vials,

sterile and pyrogen-free, each vial containing in lyophilized form:'

1.0mg[Cu(MIBI)4]BF4
Stannous Chloride, Dihydrate 0.075mg
Mannitol 20.0mg
Sodium Citrate,. Dihydrate 2.6mg
L-Cysteine Hydrochloride, Monohydrate 1.0mg

The pH is between 5.3-5.9 prior to lyophilization. The contents of the
vial are lyophilized and stored under nitrogen. Store at room temperature

(15-30 ) before and after reconstitution. Technetium Tc99m Hexamibi
contains no perservatives. Protect from light. Included in each ten (10)
vial kit is one (1) product monograph and twelve (12) radiation labels.

The components of the Kit for the preparation of Tc99m Hexamibi are
supplied sterile and non-pyrogenic. Aseptic procedures normally used in
making additions and withdrawals from sterile, non-pyrogenic containers
should be used during addition of pertechnetate solution and the withdrawal
of doses for patient administration.

Technetium Tc99m Hexamibi is prepared by adding no more than 2.78CBq
(75mC1) of additive-free non-pyrogenic Sodium Pertechnetate Tc99m Inj ection
in 1-3m1 to the vial and boiling for ten minutes. Appropriate shielding
should be used during the preparation of the Technetium Tc99m Hexamibi.

INSTRUCTIONS FOR PREPARATION OF TECHNETIUM Tc99m Hexamibi

Preparation of the Technetium Tc99m Hexamibi from the Kit for the
preparation of Technetium Tc99m Hexamibi is done by the following aseptic
procedure: )

1. Waterproof gloves should be worn during the preparation procedure.
Remove the plastic disc from the vial and swab the top of the vial
closure with alcohol to sanitize the surface.

2. Place the vial in a suitable radiation shield with a fitted radiation
cap.

3. With a sterile shielded syringe, aseptically obtain additive-free,
sterile, non-pyrogenic Sodium Pertechnetate Tc99m Injection to the
vial. [ max. 2.78CBq (75 mci)] in approximately 1 to 3ml.

4 Aseptically add the sodium pertechnetate Tc99m Injection to the vial
in the Icad shield. Without withdrawing the needle, remove an equal
volume of headspace to maintain atmospheric pressure within the vial .

5. Swirl the contents of the vial for a few seconds.
6. Place the vial with the lead shield upright in a boiling water bath |

for 10 minutes. Timing for 10 minutes is begun as soon as the water l

begins to boil again.
7. Remove the shielded vial from the water bath and allow to cool for

fifteen minutes.

j
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8. Using proper shielding, the vial containing the reconstituted solution
should be visually inspected for particulates and for discoloration
prior to -injection..

9. Complete and affix the " radioactive contents" label to the vial--

shield.
L 10. Aseptically withdraw material for use within six (6) hours. Store

reconstituted vial at room temperature (15-30 C). The vial contains
no preservative.

f

This reagent kit is supplied under IND #28-333. This reagent kit is
approved by .the U.S. Nuclear Regulatory Commission for distribution to
persons licensed pursuant to Sections-35.14 and 35.100. Group 111, of
10 CFR Part 35, or under equivalent licenses of Agreement States.

.

E.1. du Pont de Nemours & Co.
Diagnostic Imaging Division

331 Treble cove Road
North Billerica, Massachusetts 01862

Tel: Toll Free 800-225-1572'
(For Massachusetts and International, call.617-482-9595)

511846
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RADIOACTIVE MATERI AL 1ABEJ{,

(!!cck of vial with final
radioactive preparation)

4

>*

a.4 CAUTION
A RADIOACTIVE MATERIAL

e.& CAUTION
* RADIOACTIVE MATERIAL
e& CAUTION

& RADIOACTIVE MATERIAL
e.& CAUTION
a RADIOACTIVE MATERIAL

e.4 CAUTION
* RADIOACTIVE MATERIAL

e.e CAUTION
* RADIOACTIVE MATERIAL

Poor to apng the sodium pertedvetate
Tc 99m succticn to the weaf. write the
niema'ed actwity, date. and tare of pre-
paration en the space provadM on the vial
tabel Then tear o" a radebon symNat and
attach n to the neck of the via!
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