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REAGENT KIT DISTRIBUTION APPROVAL

Du Pont Merck Pharmaceutical Company-
Medical Products Department

331 Treble Cove Road !

North Billerica, Massachusetts 01862 .|
,

Approval, No. 20-00320-17MA. ;

Docket No. 030-10796 |
Amendment No. 18

.I

,

in accordance with letter dated ~ June 19, 1992, Approval No. 20-00320-17MA is-amended in :t

its entirely to read as follows:

The Reagent Kit (s) listed below are approved for distribution by Du Pont.Merck1. ;
, 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35.100, Group III, of 10 CFR Part 35,.(superseded) or Section 35.11 and Section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 Tr-de Name Radiopharmaceutical Prepared from Kit.

A.- "Gluoscan TM" ..

A. Technetium 99m labeled gluceptate- sodium
~ Technetium ~99m.Gluceptato
Sodium Kit (NDA 17-907)

B .-- "Pulmol ite' 1M" .

B. Technetium 99m labeled aggregated albumin-
Technetium 99m Aggregated

'C. "Osteolite TM" C. Technetium 99m labeled medronate sodium :'

Hedronate< Sodium Kit
(NDAfl7-972).

(D. |"PyroliteTM"- .. .
D .' -Technetium 99m .1hbeled pyrophosphate / .

Stannous Pyrophosphate /- --trimetaphosphate _ sodium '
> Trimetaphosphate Agent
z(NDA 17-684)--

E.-- |"Hicrolite TH" E. Technetium 99mLlabeled. albumin ' colloid
! Technetium 99m . .

' Microaggregated . Albumin Kit .
.(NDAL18-263);

.

Fi :"Hepatolite TM"" F.- Technetium 99m labeled Disofenin
TechnetiumL99m Disofenin Kit.
((NOA;18-476):

*
,
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G. "Cardiolite TM" G. Technetium 99m labeled
Technetium 99m RP30A 2-methoxyisobutyl isonitrile
(IND 28,333) (f4DA 19-785)

H. "Neurolite IM" H. Technetium 99m labeled
Technetium ic-99m N, N'-1,2-ethylenediylbis-
RP-217A (IND 30,612) L-cysteine diethyl ester (LCD)

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

52. The Reagent Kit (s) listed above shall be aanufactured, packages, labeled, and
distributed in accordance with statements, representations and procecures contained
in letters dated January 28, 1988, April 21, 1988, December 7, 1990, March 13,
1991, January 15, 1992, and June 19, 1992, and October 6, 1992.

3. Any proposed changes in packaging, shielding, labeling, or the package insert shall
be submitted to the U. S. Nuclear Regulatory Commission, Region 1, 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 Cover 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 Diug" (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 June 30, 1993.

For the U.S. Nuclear Regulatory Commission
Original Signed By:

OCT 29 N Elizabeth UllrichDat e By
IIuaear Ffaterials Iafety Branch
Region I
King of Prussia, Pennsylvania 19406
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License No. 20-00320-17M A
Docket No. 030-10796
Control No. I16768

Du Pont Merck Phannaceutical Company
A'ITN: Fnmcis E. Roy, Jr.
331 Treble Cove Road
North Billerica, Massachusetts 01862

Dear Mr. Roy:

Please find enclosed an amendment to your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
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 prognun involving licensed radioactive
materials in accordance with the conditions of your NRC license, representations made in
your license application, and NRC regulations. In panicular, 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 prompt and
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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i Du Pont hierck Phannaceutical Co. 2-

We wish you success in operating a safe and effective licensed program.

Sincerely,

Original Signed Ily;
Elitubeth Ullrich

John D. Kinneman, Chief
',

Research Development and
Decommissioning Section

Division of Radiation Safety
and Safeguards

Enclosures:
1. Amendment No.18
2. Requirements for hiaterials Licensees
3. 10 CFR Pans 2,19,20,21,30 and 170

DRfp IDRSS:RI p
Dimitriadi:/ 1113 $wKilpeman

10/3/9 10f)h)2
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October 6,1992

United States Nuclear Regulatory Commission
DUPONT Region i

Attn: Anthony DimitriadisMERCK
Division of Radiation Safety and Safeguards

475 Allendale Road
King of Prussia, PA 19406

Reference: 1. hiall Control Number 116768
2. h1aterials License No. 20 0032017h1A

Dear hir. Dimitthdis:

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

I have attached for your review two sets of samples of the Neurollte package
insert, the kit box label, the Vial A label and the Vial 11 label. 'Ihese samples are
originals genemted by the printing company.

As stated in the letter dated June 19,1992 the " Caution, Radioactive hinterial" label
that is applied to the neck of the vial of the final prepamtion las not changed since
the original submission of this label to your records on January 28,1988.

Please contact me if you require any additional information.

Sincerely,

m e_4 C hr m

Francis E. Roy, Jr. V
Development IIeahh Physicist

Telephone: (508) 6718242

Toll Free: 1-800 362 2668, ext. 8242.
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NEUROLITES
Kit for the Preparation of Technetium Tc99m Dosate i

for Diagnostic Use

j DESCRIPTION.1 bis kit forrnutabon consists of two vials: Vial A contains Diosato
dihydrochtonde (N, N' 1,2 ethylenediyos-L cysteine dietnyl ester dihydrochlonde)
and a toducing agent as a lyophilized sohd. and Vial D contains a buffer t.olution.
Each vialis sterne, non pyrogenec and contains;

Vial A -
Dosato dihydrochionde (ECD 2 hcl) 0.90mg
Stannous chionde, dihydrate 0.072mg
Disodium EDTA, d6 hydrate 0.36mg
Mannitol 24 mg

.3

Vial A is lyophilized and stofed under nitrogen. The pH of the solution before
lyophilisation is 2 45 2 95. This vialla stored at room temperature (15 30*C).

Vial D +
Sodium phosphate dibasic heptahydrate 4. t mg
SMaum phn$phalm mon 0 basic fUonohydrate 046mg
Water for injection 1 ml

Viat 0 is stored under air, The pH of the vialis 7.2 - 8 0. This vialis stored at room
temperature (15-30*C).

This drug is admin Stered by intravenous injection for diagnostic use after
reconstitution with Sodium Pertechnetate Tc99m infection. The preose structure of the
Technetium complex is (if,if ethylendsf cysteinato(3-))ono[Tc09m) technetium (V),
thethyl ester.

PHYSICAL CHARACTERIS11CS

Technetium Tc99m decays by isomenc transition with a physical half hfe of 6.02
hours 1, Photons that are useful for the detection and Imaging studies are listed in
Tcbic t

Table 1, Principle Radiation Emission Data

fb;132.rL Mean % / Dmintemunn Mean.Enerov (kev)

Gamma-2 89.07 140.5

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

f) \
=#
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Entornal fiaciation.

The specif.c gamma ray c notant for Tc99mle $ 4 tricrocoulornbs/kg-MBq-hr
(0 78FVmCi hr) at Icm. The first half value layer es 0.017cm of PD A range of values
for the relative attenuation of the radiation emitted by this radionuchdo that results from
interposition of various thicknesses of lead (Pb)is shown in Table 2. To lacilitale

1 - controlof the radation exposure from MBq (mCl) amounts of this radionuclide, the use
'

of a 0.25cm thickness of lead (Pb) will attenuale the radiation by a factor of 1.000.

Table 2. Radiabon Attenuation by Lead Shielding

bek! Thld.nekt(Ek) em . CotthClent of AttenuguL

0.017 0.5
0.08 10 1
0.16 10'?
0.25 10-3
0,33 10-d

To correct for physical decay of th.s ra$onuchde, the fractions that remain at selected
[ time intervals after the time of calibratiori are shown 6n Tabte 3.

( Table 3. Physical Decay Chart, Technetium Tc99m Hall-Ufo 6 02 Hours

Hnorn FrnMinn Refpainino Hotn Frn3ont flemmnmo

0* 1 000 7 .447
1 .891 8 .398
2 .794 9 .355

l 3 .708 10 .316
l 4 .631 11 .262

6 .5G2 12 251
6 .501

*Cahbration Time

t, CLINICAL PHARMACOLOGY; Technetiorn Tc99m Dicisate ({N. If ethylendif-
[ cysteinato(.4))oso(Tc99m] technetium (V). diethyl ester)is vtati ertracted by the

| monkey brain (4.7% l.0.) and is retained for a prolonged penod post injection (T1 2
' >24 hrs )in the (nonkey brain. Autoradographic stuces of monkey brain show

Technetium Tc09m Dosate to be estnbuted according to regional cerebral blood flow
j in a pattern consistent with the standard tracet, I4C lodoantipynne.
1

.

|
|
|
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Tbe retention of Technetsum Tc99m Becisato en the CNS appears to be rotated to the
relatively rapid rnetabolism of the parent compound an the beain.1o date, the evidence
for this is indirect. But, in rnonkey brain homogenates, the compins ts metabolized
completely to a single, less bDophiliC component. The same metabolite was present in
the cerebrospinal tAnd of a rnonkey dosed intravenously with Tc99m Dot, ate imagmg

-

and/or tuodisthbution stud.on in eight diverse spaces show pro 6onged retention of the
agent bnly in the brains of the primate speces. Finalty, imaging of the instabolite of
1c99m biosate demonstrates the inability of this matenalin cross the blood-bra:n

|
bamer, suggesting thal if it is formed in the brain, the metabolite can not cross the
blood brain barner in either direction.

The major organs in humans that retain Tc99m theisato or its metabolite are the brain,
gal; bladder, k>dneys and livet. There is initial uptake in the lungs but this activity
clears ouickty. The inillal brain uptEke in humans is about 6% of the injected dose. Its
har 4te is about 27 hours.

The pnmary route of escretion of Tc99m 06cisate is the unnary tract. On average,84%
of the injected dose is clearod through the bladdet dunng the first 24 hours post
triiection woi up to 50% of the injected dose cleared within the first two hours.
Approoma'aty 11% of the injected dose is cleared through 1he G l. tract over 48 hours.

INDICATIONS AND USAGE: Technetium Tc99m focSate may be useful for the
determination of regional patterns of blood pertustn,in the brain

CONTRAINDICATIONS. None known

WARNINGS: None W 3wn,

PRECAUTIONS: Patients should be encouraged to ingest fluids and to void frequently
dJung the 2 6 hours tmmed6ately post mjection in order to minim?2e radiation dose to
the bladder.

Contents of the vials are intended only for use in the prepasation of Technetium Tc99m
Decir. ate and are not to be administered directly to the patient without first undergoing
the preparative procedure.

GE NE RAl,

Radioactive drugs must be handled with care and appropnate safety measures should
be used to roirenze radiabon exposure to the pat 4nts cons.stant wah propor patent
management.

Contents of the kit before preparation are not radioactive. However, atter the Sodam
Penechnetate Tc99m injection is added, adequate shielding of the final prepar tion
must be marntained

!
I
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The components of the kit are steri 6e and non pyrogemc. It is essenbal to follow
directions carefully and to adhere to sinet aseptic procedures during preparahon.

Radiopharmacouticals should be used only by physcans who are Quableed by
tra6ning and esperience in the safe use and handling of radionuclides and whose
exponent e and training have been appioved by the appropnais govethment agency
authonzed to hcense the use of radionuclides.

Carcinogenesis. Mutagenesis, impairment of Fertility

No long term anirnal studies have been performed to evaluate carcinogenic potentist
or whetner Technetium Tc99m Bosate attocts Iertikty en males or females. Neurohte
and its active engfedient t*: state ohydrochtonde were tested in a battery of seven
mutagenoty assays. Neurohle caused increases in unscheduled DN A synthesis in rat
hepatocyies and sister chromabd enchanges in CHO colis in vitro. Neurchte dd not
cause gene mutations in the Salmonelta/Ames and CliO/HPRT tests, nor did it cause
chromosome abertations in human lymphocytes in vetro. Dosato dihydrocntoride
caused a borderkne mutagenic response at the highest concentration of bmg' plate in
one out of four Saltnonella test stra4ns in the Ames assay, However, bicisate
denydrochtonde did not show any mutagenic activity in the mouse micronuctuus assay
E.Yug at doses up to amg'kg intravenously h14000 times the maximum dose)

Pregnancy Category C

Animal reproduction and teraingenoty biud es have not been conducted with
Technebum Tc99m Bosaio it is also not known whnther 1ocnnebum Tc99m Dot. ate
can cause fetal harm when adminittered to a pregnant woman nr can affect
reproductive clopacity. There have been no studies in pregnant women

ideally, examinabons using rad 40pharmaceubcals, especially those elective in natute
of a woman of childbeanrig capability, should be performed during the first few
(approximately 10) days following the onset of menses

Nursing IJothers

Tt,chnetium Tc99m is escreted in human milk during tactatiott T herefore, f ormula
fecongs should be tubstnuted for breast feedings.

Pediatnc Use

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

ADVERSE RE ACTIONS: In over 600 subysets, there were 4 cases of parosmia, att
involving normal volunteers, at one site, who each reponed a transient, mild, pleasant
aromatic odor immedialety after administration of Technetium Tc99m Dicisato. These
were the only adverse events which were regarded as possibly related to the
inveshgational drug No other adverse reactions specifically attnbutable to the usti of
Technetium Tc99m bosate have been reported

i

,
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DOSAGE AND ADMitJISTRAllOtJ The suggested 006, range tar intravenous
administration, after preparation with fresh osioant-tree sodum penechnetate 1c%m
injection, in the airerage pat:ent (70Ag) is:

1851665MDQ (5 45 mci).

If the pateent voids w<thsn 2 hours after the inpoction, a manimum of 166bMbq (45 mci)
can be admittistered. A vo6 ding interval of 4 6 hours allows for a maumum of 740MBq
(20 mci) to be adnunestored

The patient dose should be measured by a suitable tedioactivity calibration system
immediately priot to palsent administratton Radiochemical purity should be checked
pnot to patient administration.

Parenteral drug products should t>e inspected visually for particulate matter and
discoloration pnor to administration whenever solution and container permit

Pnot to seconthtution, both Vial A and Vial D are to be stored at room temperatu's
(1 k 30*C).

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

RADIAT 6074 DOSIMETHY: 1he radiation doses to oroans and tissues el an average
pabent (70kg) per 1665MBq (4$mCl) 01 Technetium Tc99m DICIS ATE injected
intravenously are shown in latile 4

lable 4. Radiation Ataorbed Doses from 1c99m UICISATL

Ef&M.lt1Ab121Ltd.fla1@011h0122
mGy/1665 MBq mGy/740 MBq
(rads /45 mCl) (rads /20 mci)

Omn 2 0 HL Ypd 48firJpaL

Drsin 9.2 (0.9) 40 (04)
Gallbladder Wall 40 9 (4.1) 18.2 (1.8)
Lower lairge inteshne W all 21.2 (2.1) 11.1 (1.1)
Small Intestine 15.7 (1.6) 75 (00)
Upper Large intoshne Wall 27 4 (2.7) 12.4 (12)
Ksdneys 12.1 (1.2) 5.3 (05)
Uver 88 (0.9 4.0 (0.4)
L br.g s 34 (02) 13 (01)
Ovanes 9.9 (1.0) 57 (0 6)
Had Marrow 39 (0 4) 1.7 (0 2)
Done Surfaces 5B (0 6) 26 (03)
Testes 36 (0.4) 2.6 (0.3)
1hyroid 58 (0 6) 2.6 (0 3)
Unnary Bladder Wall 49.5 (4 9) 53.7 (5 4'
Total Body 4.0 (0 4) 22 (0 2)

2 osimetry calculated using the MIRO program at Oak Fbdge Associa1ed UniversitiesD

s
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INSTRUCTIONS I OR PREPAllATION OF 1ECHNE11UM 1c99m DICISA1E

Preparation of the Technelium Tc99m Dossie from the Kit for the Preparation of i

Technou m Tc99m Decisato es done by the following aseptic procedure.u

a. Prior to adding the Sod,um Perfechnetato 1c99m injection to vial D write the
estimated activity, cate, and tin + of peparation in the space prov6ded ori the
vial label Then lear off a todtation symbol and attach 11 to the heck of the vial

b Waterproof gloves should be worn dunng the preparation procedute. Remove
the plante ese from both vials and swab the top of each walclosure with
alophol to dismfoct the surface.

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

d With a siente shielded synngo, aseptcally add 3 70 GBq (100 mci) stenie, non.
pyrogenic Scoum Pertechnetate 1cS9m injection, m approximately 2 0 rnL. to
vial B

With a stenle syringe, tapidly inject 3 0 rnL of Sodium Chloride injection into viat ~ ~e.
A to dissolve the contents. Shake the contents of the vial for a few seconds.

1 With another sterile synnge, immediately (withm 30 seconds) transfer 10 mL of
via! A to vic! D ,

g Swirt the contents of Ine vint tot a few sewr.d;.. ON! ="ow !M *arho in kland
foi fhifty tvunules et foom temperature. .

h. EsHmine the viel contents lof partculates and discolorotion pnot to injection.

t Ar.eptically withdraw the requited dose using a siente shmided synnge. Use
within 6in hours of preparahoft

i Rad:pchemical punty should be checked pnot to patient administration

f
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The pteparabon ano quality control of the agent shovid tollow the below p<ocedaie.

tulillLMICR TLC PROCELUE
Deker Fies seleca gelIDF,2 b a 7.5 cm. Daher #0-4463
Solvent system: Lthyl Acetate. Hr'LC grade
Dose cahterator or Damma counter for measunny radioactivety
Small chromatographic developing tank
Synnge and f.hielded vials as needed

nc PROCLWE
(- 51abbsh the radiocherecal punty of the lina! solution by the thin layer
chromatography (TLC) using Baker i les sueca gel IDF plates arv$ a solvent system of
ethyl acetate.

b9;fdAt Using tresh etnyt acetate pour enough solvent into the developinD tank to
a oepth of 3 to 4 mm. Spot the tank with Paratiim and allow 15 to 30 rninutes for

(
solvent equikbration. It is 6mportant to pre-equihbrate and preserve the integnty of the
headspace in the chromatographic tank, otherwise unreproducible TLC results are
obtained fJote: Ethyl acetate is a skiWrnucous rnombrane erntant and shnold be
harced in a hood whenever ponible

With a pencil. draw a taint line acruss the 1LC plate at be6ghts of two (2) cm. tour and
one hattM 5) cm and seven (7) cm from the bolium of the ILC plate. Place
approximately Spl of the final solubon at the cesiter of the 2 cm mark This can bo
accomplished using a syringe titled with a 25 or 27 guage needte and attowing a dsop
to form while holding the synnge in a vertical paraibon The diameter of the spot should
not be greater thlin 10 mm. Allow the spot to dry for 5 to 10 minutes, no longer,

lhe plate is then placed m the pre-(,quilibrated llc tank and developed to the 7.0 cm
line (about 15 mir utest The plate is removed and Oned in a ventilated area.

Qu.1ThWQD

Cut the llc plate at the 4.5 cm mark with scissors Count the activity on each picco
urang a dose calibrator or a camma cuunter. Ihe top porton contains the Tc99nt
DcsE4 a Kith 6 bottom porhon Conta:M eM rDiott"purtec.

Calculate the radiochemical punty using the following equation:

Activity on top porton% TcD3m Bosate .

x 100
Activity on Top + Bottom

- _ - - - _ _ - - - - _ _ _ - _ - _ _
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CdCa
Tc99m fict. ate has an H) of 0 9./. 01; Colicid. Tct4 .1c99m ED1 A c.d Tc(IV)
LCDrema!n at the ongin, it the radiochem# cat puniy is less than 974, do rot use the kit
and discard the preparabon

[10)ULIUllLR: Du Pont s Kit for the Preparation of Technetium Tc99m Dotate is
suppkes m kits of 10 via's. live (5) viatt of A and five (5) via's of D Included in each krt
is one (1) package mserr1 and ten (10) radiation labels.

Both Vial A and W1 B a'e stored at room temperature (15 30*C)

Store tst room temperature (15 30"Cl after preparation procedure

1his reagent kit is t.upphed under itJD #30.012 or other aDpropnate clinical research
bconse. This reagent kit is approved for ut.e by pert.ons bcent,ed by the U 5. tJuclear
Hegulatory Commission pursuan1 to Section 35 200.10 CFH Part 35 of under
equivalent Lcenses of Agreement States

Supplied By

The DuPont IAe'ck Pharmaceuticai Company
331 Treble Cove Road

(titencs. Masstachusetts 01602
let Tol! F ree (100 2251572

(F or tAanachut.etu, and Intsernahonat. c.all 506 607 9531)

513059

1
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June 19,1992 ,, f 6'7 74

United States Nuclear Regulatory Commission
Region 1
Atta: Francis M. Costello, Chlef

Research, Development & Decommissioning Section

DUPON1 Division of Radiation Safety and Safeguards
475 Allendale RoadMERCK King of Psim PA 19406

Reference: Materials License No. 20 00320 I7MA

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, packagiag_and package insert for the
reagent kit Neurollte A 14 j g.

Rort..a r A L r u _n
_

I have enclosed for your review a copy of... ch.ck n o,Zi4 Eif_ ~_ .. ~_ _~ _~_ _ _~.
;!

,n

!- - _

fro, c a t.jel g "- ~- - - ~ ~ - ~ - - -
'

the revised package insert, y

the kit box label, Y,p. v r w g ' -
~ ~ ~

h.
'

t e it's Vial 1 a e . - &-.m
The " Caution, Radioactive Material" label that is applie3Wiliemefkif'thevial of- ~ ~ ~ -
the Onal 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 revLlon. From the standpoint of radiation safety, the
only significant modification needed in the insett since the original submission in
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 lasert at 5-45 millicuries. The maximum dose is 45 mci if the patient volds
within 2 hours after the irdection. A volding interval of 4.8 hours allows for a
maximum of 20 mci to be administered in the hisert submitted to your office in
1988 the maximum dose range for intravenous administation 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 regu|gions of Title 10 CFR
Part 170 Section 170.31. A

Please contact me if you require any additional inf rbatio.[
nG tu :n

Sincerely,

w ucle ( _s.

Fmncis E. Roy, Jr.
IIcalth Physicist 116768
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The DuPont Merck Pharmaceutical Company
33f Treble Cove Road

Billerica, Massachusetts 01862

NEUROLITE@
Kit for the Preparation of Technetium Tc09m Bicisate

for Diagnostic Use

DESCRIPTION: This kit formulation consists of two vials: Vial A contains Bicisate
dihydrochloride (N, N'-1,2-ethylenedlylbis-L cysteine diethyl ester dihydrochloride)
and a reducing agent as a lyophilized solid, and Vial B contains a buffer solution.
Each vialis sterile, non-pyrogenic and contains:

Vial A -
Bicisate dihydrochloride (ECD 2 hcl) 0.90mg
Stannous chloride, dihydrate 0.072mg
Disodium EDTA, dihydrate 0.36mg
Mannitol 24 mg

Vial A is lyophcized and stored under nitrogen. The pH of the solution before
lyophilization is 2.45 - 2.w. This vialis stored at room temperature (15-30 C).

VialB-
Sodium phosphate dibasic heptahydrate- 4.1mg
Sodium phosphate monobasic monohydrate 0.46mg
Water for Injection 1 ml

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

This drug is administered by intravenous injection for diagnostic use after
reconstitution with Sodium Pertechnetate Tc99m Injection. The precise structure of the
Technetium complex is [H, M'-ethylendi-[-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

BadiatjpD Mean % / Disinteoration Mean Enerov (kev)

Gamma 2 89.07 140.5

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

|
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External Radiation

The specific gamma ray constant for Tc99m is 5.4 microcoulombs/kg MBq br
(0.78R/mCl-br) at 1cm. 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 lead (Pb) is shown in Table 2. To facilitate
control of the radiation exposure from MBq (mC;) 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 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 radionuclido, the fractions that remain at selected
time intervals after the time of calibration are shown in Table 3.

Table 3. Phycical Decay Chart; Technetium Tc99m Half Life 6.02 Hours

Hours Fraction Remainina Hours Fractions 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 .501

* Calibration Time

CLINICAL PHARMACOLOGY: Technetium Tc99m Bicisato ([H, N'-ethylendi-k-
cysteinato(3-)]oxo[Tc99m] technetium (V), diethyl ester) is well extracted by the
monkey brain (4.7% l.D.) and is retained for a prolonged period post-Injection (T1/2
>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.
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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 singt 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 divsrse species show prolonged retention of the
agent 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
blood brain barrier in either direction,

p_-

The major organs in humans that retain Tc99m Bicisate or its metabolite 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 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 directly 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 minimize radiation exposure to too 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.

|
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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,

---

Rad;opharmaceuticals 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

m 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 rnicronucleus assay
in. vivo at doses up to 25mg/kg intravenously (>14000 times the maximum dose).

Pregnancy Category C

Animal reproduction and teraiogenicity studies have not been conducted with
Technetium Tc99m Bicisate it is also not known whether Technetium Tc99m Bicisate
can cause fetal harm when adrninistered to a pregnant woman or cari 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 FIEACTIONS: 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.

!
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DOSAGE AND ADMINISTRATION: The suggested dose range forintravenous
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
(20mCl) to be administered.

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.

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 D 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 1665MBq (45 mci) of Technetium Tc99m BICISATE injected
intravenously are shown in Table 4.

Table 4. Radiation Absorbed Doses From Tc99m BICISATE

Estl nated Absorbed Radiation Dose 2J
mGy/1665 MBq mGy/740 MBq
(rads /45 mci) (rads /20 mci)

Oman 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)
Kidneys 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) 5.7 (0.6)
Red Marrow 3.9 (0.4) 1.7 (0.2)
Bone Surfaces 5.8 (0.6) 2.6- (0.3)
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
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INSTRUCTIONS FOR PREPARATION OF TECHNETIUM Tc99m BlCISATE

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
viallabel. 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. RemoveL
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 (100mCl) sterile, non-
pyrogenic Sodium Pertechnetate Tc99m Injection, in approximately 2.0 mL, to
vialB.

e. With a sterile syringe, rapidly inject 3.0 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
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.

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

'!
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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
Syringe and shleided vials, as needed

TLC PROCEDURE

Establish the radiochemical purity of the final solution by the thin layer
chromatography (TLC) using Baker-Flex silica gol IBF plates and a solvent system of
ethyl acetate.

Procedure - Using fresh ethyl acetate pour enough solvent into the developing tank to
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
handled in a hood whenever possible.

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

Cut the TLC plate at the 4.5 cm mark with scissors. Count the activity on each piece
using a dose calibrator or a gamma counter. The top portion contains the Tc99m
Bicisate and the bottom portion contains all radioimpurities.

Calculate the radiochenel purity using the following equation:

Activity on top portion% Tc99m Bicisate =

x 100
Activity on Top + Bottom

i
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Criteria

Tc99m Bicisate has an Rf of 0.9 +/ 0.1; Colloid, Tc04 . Tc99m EDTA- and Tc(IV)
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 pursuant to Section 35.200,10 CFR Part 35 or under -
equivalent licenses of Agreement States.

Supplied By

The DuPont 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
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EB Neurolite@ ,

$j[e$ $ Kit for the preparation of Technetium Tc99m Bicisate
. |e

f 5Y $ k Contents:5via!sof Vial Aeachcontaining:
.9 g.$ 5 g Bicisate Dihydrochloride (ECD 2 hcl) - 0.90mg Ma:mitol- 24mg -

EDTA 2H O -0.36mg SnCl 2H O - 0.072mgw Na2 2 2 2gqg
Lyophi!ized and stored under nitrogen. ?EEeE y s

gg2 3 g cc Contents: 5 vials of Vial B each containing: i
HPO 7H O - 4.1mg NaH PO -H 0-0.46mg '

cm8E Na2

$2 $ @f" o-@In im! Aqueous Solution.
.4 2 2 4 2 '

Store at room temperature (15-30*C).gc5oge to
,,

*p.gasE C AUTION: New drug limited by Federal (USA) law to investigational use. 6
Z -

;- $R Sj $ D!sTRIBuTED BY DU PONT
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The Du Pont Merck Pharmaceutical Co. PH A RM A' ;

.Oo Billerica, Massachusetts, USA 01862
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3& $ Kit for the preparation of Technetium Tc99m Bicisate
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L :
LICENS! F En' M AN AGEMENT SRANCH, ARML : PROGRAM CODE:-02512 a

AND : STATUS. code: O.
REGIONAL LICENSING SECTIONS : FEE CATEGORY: 30

: EXP. DATE:119730630u

: FEE COMMENT $:. __________ ...... __
: DECOM FIN.ASSUR REQO: 4-
::::::::::::::::::::::::::::::::::::::

' LICENSE FEE TRANSMITTAL

- A .- . REGION ]
q

L 1. APPLI C AT ION ATTACHEG-
AP P LI C AN T /L IC EN S 5 E : 00 PCNT- MERCK P H ARM ACEUTIC AL CO.

. REC EI VE0 ' D A T E: 920622
DOCKET NO: 3010796
CONTROL NO.: 116768
LICENSE No.: 20-00320-17MA
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