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| MATERIALS LICENSE Amendment No. 12

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-43K), and Tile 10,
Code of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70, anc in reliance on stalements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee 10 receive, acquire, possess, and transfer byproduct, source, and spevial
nuclear material designated below . 1o use such material for the purpose(s) and at the placeds) designated below; to deliver or transfer such material
to persons authocized 1o recetve it In accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended. and is subject ‘o all applicable rules, regulations and orders of the Nuclear
Regulatory Commission now or hereafier in effect and to any conditions specified below
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. In accordance with letter dated .
8 | June 17, 1992, g
8 1. DuPont Merck Pharmaceutical Company | 3. License number  20.00320-16MD is amended in #
. | its entirety to read as follows:

:1 2. 33{ Treble Cove Road L j*’?f “~..
" North Billerica, Massachusetts g)%i 1" R aiExpintiendate  December 31, 1994

¢ : | 5. Docket or & .
1 - | Reference No ¥ 930-11164 il
:—_b“é__yp':‘:b-\"}ud‘ source. and/ar 7. Chemical and/nr physical ‘8. Maximum amount that licensee
special nuclear matenal : form JAnay possess at any one time "

wonder this license -

| A. Molybdenum 99 A, Molybdenum 99/ A. Not applicable
~Yechnetium 99m ~ )
. Generators ¢

B. Xenon-133 A B.41Gas origas in.so)hiion B. Ng:happl'icable
s ; ,_.ﬂ“ o ".‘.‘:l??\.» < 3 w:;}
& 9. Authorized use ([} 3 Vs {§gﬁr§!*‘m M)/ B0 S

8 A. and B. Pursuant to QQ_QCFR"B‘EI‘?S, the ﬁa?euﬁégis‘ authqgﬂied to;aistribut.e the licensed
i material desthibed in-1tems 6.and 7 'of this 1itense to persons 1icensed pursuant
% to 10 CFP 35.57 and 10 CFR 35.200, or under equivalentdicenses of Agreement
ol States. ¢ ' %
|
1

. .

- R —“"""m‘t'f}ﬂ? CONDiTIONS q:‘.‘;v‘f’ : ¥
‘ "’ L &
10, The licensee is authorized to *t*ut the ic&ed materials described in Items 6 [®
and 7 of this license from the ldcefSee¥s mamufacturing plant at 331 Treble Cove L
Road, Billerica, Massachusetts; and to redistribute the licensed materials described g

in Items 6 and 7 of this license from the licensee's regional distribution centers
anywhere in the United States where the U.S. Nuclear Regulatory Commission maintains
jurisdiction for regulating the use of licensed material.

2 ..'. » " kA - - & 4

l 11. The licensee shall notify the U.5. Nu¢clear Regulatory Commission within thirty (30) ;
o days of the termination of a "Notice of Claimed Investigational Exemption for a New 4
5 Drug" (IND) or the withdrawal of approval of a "New Drug Application™ (NDA) for any 6
. licensed material described in [tems 6 and 7 of this license,

i 12. This Ticense does not authorize possession or use of licensed material. .
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" SUPPLEMENTARY SHEET iy ’
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(Continued) CONDITIONS ‘f-

13. Any proposed changes in packaging, shielding, labeiing or the package insert shall be g
submitted for review to the U.S. Nuclear kegulatory Commission, Region I, 475
Allendale Road, King of Prussia, Pennsylvania 19406 and approval of the changes shall
be received by the licensee prior to implementing the changes. :

& ' - -

14, Except as specifically provided otherwise in this license, the licensee shall conduct
its program in accordance with the statements, representations, and procedures
contained in the documents, including any enclosures, listed below. The Nuclear

i Regulatory Commission’s regulations shall govern unless the statements,

| representations, and procedures in the licensee’s application and correspondence are

|

i

“

T3

more restrictive than the regulations.

»°

i

§ A. Letter dated May 13, 1985 !:
4 B. Application dated December 28, 1988 I}
o C. Letter dated April 12, 1989
o 0. Letter dated April 20, 1989 £
b £E. Lleotter dated June 2, 1989 I
o F. Lletter dated August 23, 1989 o
§ G. Letter dated October 11, 1989 ‘
v H. Lletter dated December 7, 1890 ’M
o I. Lletter dated February 14, 1992
o J. letter dated June 17, 1992 i
K. Letter dated January 15, 1893 b
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ﬁ For the U.S. Nuclear Rogulatory Commission ii
Original Signad By.
‘ ; Hirie B
 Date  fim oo VIRl SRR OARINE  {ERETIR
: 1, NucTear Materials Safety Branch "
o Region | L
"{ King of Prussia, Pennsylvania 19406 b
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License No. 20-00320-16MD
Docket No. 030-11164
Comntrol No. 116746

DuPont Merck Pharmaceutical Company

ATTN: Francis E. Roy, Jr.
Development Health Physicist

331 Treble Cove Road

North Billerica, Massachusetts 01862

Dear Mr, Rov:
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) 337-5003, so that we can provide appropriate corrections and answers.

Picase be advised that you must conduct your program involving licensed radioactive
materials in accordance with the conditions of your NRC license, representations made in
your license application, and NRC regulations. In particular, please note the items in the
enclosed, "Requirements for Materials Licensees."

In reference to the telephone conversation between Sheri Arredondo of this office on
January 19, 1993 and yourself, since some of your generators do not have model numbers,
we will no longer list model numbers under License Condition 7.A. or 7.E. of your license.
Thus, License Condition 7.A. specifies Molybdenum 99/Technetium 99m Generators and
7.B. specifies gas or gas in solution with the specific characteristics defined in your letters
listed under License Condition 14 of License No. 20-00320-16MD.

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 regulaiions, license conditions, and representations made in your
license application and supplemental correspendence with NRC will result in prompt and

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2000320.16D - 01/20/93
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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

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

Enclosures:
. Amendment No, 12
2. Requirements for Materials Licensecs

9./{/93

sincerely,

Original Signtd By:
Elizabeth Liliich

John D. Kinneman, Chief

Research, Development and
Decommissioning Section

Division of Radiation Safety
and Safeguards

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2000320.16D - 01/20/93
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January 15, 1993

United States Nuclear Regulaiory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Attn: Sheri A. Arredondo

Reference: Materials License 20-00320-16MD
Mail Control Number 116746

Dear Ms. Arredondo:

This is written to provide the additional information needed to process our amendinent
request for a new technetium generator design to be added to the above-referenced license.

Attached is the approval letter from the FDA you requested for the Technelite™
Technetium-99m Generator. We just received the approval from the FDA this week.

I have also attached another copy of the Technelite™ package insert. Aficer the FDA's
review, a few changes were made to the insert. I highlighted the changes for you. Even
though these changes are very minor, I sent the insert for your information in conformance
with license condition #13, concerning the NRC's prior approval of any proposed changes
1 *he package insert,

We now have an immediate business need for the Technelite™ genertor and ask for
approval of our license amendment request as soon as possibie. I will follow-up with you
early next week.

Please contact me if you need any additional information.

Sincerely,

~\ e {“-
‘/‘» A o LIK\’,7 \J
Francis E. Roy Jr. “(Skip)
Development Health Physicist

Telephone: 508-671-8242
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heanth Service

Food and Drug Aominigtretion

Rockyilie MO 20887

NDA 17-771/8=010

The DuPont Merck Fharmaceutical Company

Radiopharmaceutical Divisjion

321 Treble Cove Road J

North Billerica, MA 01862 AN 12 1983

Attention: Laura A. Lee
Senior Regulatory Affeirs Assistant

Near Ms. lee:

Reference is made to your supplemantal new drug application (NDA}
dated March 13, 1992, submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Technetium Ted9nm
Generator (Fiegsion).

The supplement provides for a modification to allow for terminal
sterilization of the generator.

We acknowledge receipt of your amendments dated November 24 and
January 7, 1992.

We have completed our review of this application, as amended, and
it is& approved as of the date of this letter.

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

Should you have any guestions, please contact Ms. Susan Langs,
Consumer Safety Officer, at (301) 442-5818.

Sincerely yours,

k‘:&b 3,"@ './.( € R st
Bric B. Sheinin, Ph.D.
Supervisory Chamiat
Division of Medical Imaging,
Surgical and Dental Drug Products
Cffice ¢of Drug Evaluation I
Center for Drug Fvaluation and Research
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Du Pont Radiopharmaceutical Division
The Du Pont Merck Pharmacseutical Co.
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DESCRIPTION: Sadium Perte-hneatate Tc 99m Injection, &8 6 ted according 1o
the elution instructions with Du Pord Radiopharmaceutical's TECHNELITE™,
Technetiurn Te 99m Ganerator, 18 in Sodium Cnloride 0.9% as a sterlle, non-pyro-
genic, diagnostic radiopharmaceutical suitable for intravenous injgction, oral
administration, and girec! instillation. Tne pH 18 4.5-7 6. The eivate should be clear,
oloress, and free from visible foreign malteriai, Each eluate of the TECHNELITE™,
Technetum Te @9m Generator should not contain more than O 015
microcunes) of Malybdenum Mo89 per 37MBq (1 millicurie) of Technetium Te 98m
per admirstered dose at the e of adminiatration, and nat moie than 10 micro-
grams of aluminum per millifiter of the Techinetium Te 99m Gengrator eluate, both
of which must be determined by the user before administration. Since the eluate
does nat contain «n antimicrobial agent, it shouid not be used later than one (1)
working day atter the elution (12 hours)

Du Pont Radiopharmaceuticali’'s TECHNELITE™, Technetium Te 98m
Generalor conssts of a column contalning fusion produced Molybdaenum MoS9
adsorbed on alumina The terminaily steriiized and seaied column is enciosod In a
lead shield; the shield and other components are sealed in a cylindrical plastic
container with an attached handle. Buill into the top surface are two recassed
wells marked CHARGE and COLLECT. Needias protuding from these two wells
accommodale supplied slarile eluant charge vials and slerile eluate coflection
vials The eluling sgivent consista of Sodm Chigride 0.9%, prapacked into sep-
lum-sealed viale

"he eluate coliecton vial 1 evacuated, stenle and non-pyrogenic. A sierlle
G 2 micrometer bacteriological filter 8 incorporated between the column outiet
and the collection vials, During and subsaguant (o elution, the eluate collection vial
should be »eot in a radiation shield. The Generator is shipped wilh & silicone nee-
die seal over the charge needie and a vented neadle cover over the collect nee-
die. A sterile vial containing baclenostat i supplied for the customer (o aseptcally
receal tha collect needlie after aach alution,

PHYSICAL CHARACTERISTIOS
Techrstiurr Te 99m decays by fsaoment transition with & physica! half-ife of 6.02
hours 1 Photons that are useful for imaging studies are listeo in Table 1.

Table 1. Principal Radiation Emission Data - Technetium Te §9m

il M}ia.aeamn_r Mean %/Disintegration Mean Energy (keV) '
o Gamgna-2 B0V 140.5
Kechor [and C | Hadioactive Decay Data Tables, " DOEMIC- 11026, 108 (1961)
EXTERNAL RADIATION

The specific gamma ray constant for Technetium Tc 99m s §.4 micro-
coulombsKg-MBa-ta (0 78 R/mCihr) at 1em. The first half-value thickness is
0.017em of lead (Po). To taciitate control of radiation exposure from millicutie
amaunts of Technetium Tc 89m, for example: the use of a 0.25cm thick standard
radhation efution lead shisld will attenuate the radiaton emifted by a factor of about

T
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1000 A range of values for the relatve attenuation of the radialion emitted by this
radionuchde Mal rosuits from interpositics of varous thioknesses of lead e shown in

Tabsie 2

NOTE Because the generator 18 well contained and essentially dry, there is littio
likatinnod of contamination due 1o damage n transit. The mos! probable source of
leakage resuiting from darmage m transit s the nontadioactive eluant charge vial.

Table 2. Hadiaticn Atteiation of Technetium Tc 99m by Lead Shielding

Sheald Thickness
iead (Pb) om Coefficiant of Atteruahon
607 0&
008 10"
016 102
025 102
0.33 104

Molybdenum No99 decays 10 Technatium Te 99m with a Malybdenurn Mo88 halt-
bfe of 66 hours The physica' decay characleris.ics of Molybdenurm Mo8 aro such
Molybdenugn Mo%9 atoms form Technetium

that only B6.8% of the decaymg
Te 88m. This means that only

7

% of the activity ramains after 24 hours, 680%

ramainy after 48 hours, ete. All units have a minimum of 38mm, 1.6 inches
{~ € halt-value fuyers) uf lead surrounding the activity. Since the Molybdenum

Mod8 i conslantly decayi

generator at any ime. (See Tabie 3))
Table 3. Molybdenum Mo®@ Decay Chart Half-Life 66.0 Hours

10 fresh Tachnetium To 99m, it 8 possible o elute the

[ Uays Percent Remaining Days Percent Remaining
f) 100 B8 18
1 78 4 10
2 60 10 8
4 a7 11 3]
4 36 12 &
5 28 13 4
& 22 14 3
7 17 oy

Generator elutions may be made at any tima, but the amount of Technetium
T¢ 99m availabie will depend on the interval from the last sfution. Approxialtely 47%
of maximum Techneturn Tc 99m i reachead after 6 hours and 96% after 24 hours.
The elution wial shield has a wall thickness of 7.9mm, 0.31 inches, and
re fuces ransmitted Technetium Tc 99m radiation essentially to zerc. To correct
tor physical gecay of Te 99m, the fractions that remain al selacted intervale of time
are shown in Table 4

Table 4. Physical Decay Chart: Technetiur, Tc #9m Half-Life 6.02 Hours

Hours Farcent Remaining Hours Percent Renwn‘mg_
G 100.0 7 a7 y
% 891 8 398
2 794 g 356
3 708 10 318
4 831 11 282
5 56 2 12 251
6 501

“Calibeaton Time
4
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CLINICAL PHARMACOLOGY: The pertechnetats won distributes in the bady simi-
tarly to the odide ion but ie not organified when trapped in the thyroid gland.
Perntechnetate tends 1o acoumulate in intracranial lesions with excessive neovascu-
tarity or an aftered blood -brain barrer. It also concentrales in the choroid plexus,
thyroid gland, salivary glands, and stomach. However, in contrast to e iuchide on,
the pertechnetats lon is released unchanged frorn the thyroid gland.

Ahter intravascular administration it remains in the circulatory system for sutf-
cient ime to permit biood pool, argan perfusion, and major vegsel siudies. It grad-
ualx equilibrates with the extr ular space. A fraction is promplly excreted via
the Kidneys

Foliowing the administration of Sodium Partechnetate Tc 99m injection as an
eye drop, the drug mixes with tears within the conjunctival space. Within seconds
10 minutes it leaves the conjunctival space and escapes into the inferior meatus of
the nose through the nasolacrimal dmimge system. During this process the
pertechnetate jon passes through the i, the lacrimal sac and the naso-
lacrimal duct. In the event of any anatornica! or functional blockage of the drainage
system there will be a backfiow resulting in tearing {epiphora). Thus the pertechne-
tate escapes the conjunclival space in the tears.

While the major part of the perlechnetate escapes within a few minutes of nor-
mal drainage and tearing, it has been documnented thu! there is some degree of
ransconjunclival absorption with a fractional turnover rate of 0.015/min in normal
individuals, 0.021/min in patients withou! any sac and 0.027/min in pakents with
inflamed conjunctiva due to chronic dacryocystitis. individual values Tiay vary but
these rates are probabiy representative and indicate that tne Maxiun possible
ruttechnelate absorbed will remain below one thousandth of (hat used In other
routine diagostic precedures.

INDICATIONS AND USAGE: Sodium Pertechnelate 1o 99m Iniecton s usad IN
ADULTS as an agent for;

Brain Imaging (including cerabral radionuciie anglography)

Thyroid Imagt
Salivary Glaryi ing
Placenta Localization

Biood Pool Irnaging (including radionuciide angiographiy)

Unnary Bladder Imaging (direct isotopic cystography) for the deteclion of
vesico-ureteral reflux.

Nasolacnmal Drainage System ' maging

Siodium Pertechnatate Te 99m injethon is used IN CHILUREN as an agent for:

Brain imaging (including cerebral radionuclide anglogranhy)

Thyrond Imaging

Blood Pool Imaging

Urinary Blaader Imaging (direct isciopic cystography) for the detection of
vasico-ureteritl raflux.

CONTRAINDICATIONS: Nore known

WARNINGS: Radiaton risks assoclated with the use of Sadium Pettechnelate
Te 99m Injection are gréater in children than in aduils and, in genaral, the younger
the child, the greatsr the risk owing o greater abswrbed radiation doses and
longer life-expectancy These greater risks should be taken firmiy into agcount in
all benefit-nisk assausrents involving chikren.

PREC. UTIONS:
General

As in the use of any radicactive material, care should be taken (o minimiza fadia-
tion exposure o the patient consistent with proper palient management and ©
ensure minimum radiation exposure 10 occupational wi'kes

5
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, Singe the eluste does not contan an antimicrobial tt-:mnotbo
| used after 12 hours from the time of TEGHNE! ITE™, atium Te 99m
{ Generator elgtion

E, Atter the term ination of the nasolacrimal imaging procedure, hiowing the nose
e and wmmmwumwmaammmm

f soUtion will minimize the radiation dose.

i Radiepharmaceuticals should be used oniy by physicians who are quaihed
' Ly training and expenence in the safe handiing of radionuchdes and whose expe-

nance and training have been approved by the appropriate government agency

authorized 1o license the use o adionuchdes.

Carcinogenesis, Mutagenesis, impairment of Fertility .
No animal <tudies have been performed 1o evaluate carcinogenic potential or f
whether Sodium Pertechnatate T¢ 89m affects fertility in maies or females il

Pregnancy Cc
Aninal reproductive studies have not bheen ucted with Sodium Pertechnetate
Te 99m 11 s also not known whether Sodium Pertechnetate Tc 99m can cause

fetal harm when -gmamw toTn nt Mm:nm or ?‘n aftect mmﬁomﬁ I
capacity. Sodium Perlechnatate Tc miie should be given | pregna i
woman only if clearly needed. i

Ideaily examinations using radiopharmacecticals, especialty those elective in o
nature, ot 8 woman of ohildbe capability should be performed duting the fies! 4
few tapproamately 10) days fallowing the onset of menses.

Hursing Mothers
[ Sadium Pertechnetale Te 99m s exareted in human milk during laciation; therefore
| mrmTﬁa feadings should b::;xbshmaﬂ "l; breas! teod;;o g
! his ragiopharmacaulical prepatation should niot be adrministered 1o pregnant
‘é}_ of factatng wormon uniess expectad banofits 1o be gained outweigh the potential
risks,

i Padiatic Use
See INDICATIONS and DOSAGE AND ADMINISTRATION sections. Also cee the
description of agdditional nsks under WARNINGS

ADVERSE REACTIONS: Aliergic 1eactions including anaphylaxis have been i
repariad nfrequenty foliowing the administration of Sodium Pertechnelate Te 99m
Injection

DOSAGE AND A a&% Sagisn Partechnetate To €. Injection &
ntravas s

usually aamiAistee migction bul can be gnan oraﬁy For imaging
the inary bldgder ang ureters (Siact S6IapIC C¥SI0 y} the Sodium
Parte “hnataté Tc 99m inection s ristere by duect mly lnm
the b idrier via a urelhral cathater. following which the

appr " % alely 200mi of stenié sziine directly into the t dmag:
emp oy ed vares with each diagnostic proceaure 1f the ofal rowe s giscted.

pate s should fast fo- al leas! 8% (6) hows hetere gisl wo (2) Hours after aomins
tralo When imaging te masalacrimai drainage system, instill the Mum
Partechnetate Te injection Ly the maawwhasamw
o ar method which will ensure the accuracy of the dose
The suggested dase range emploved for varnous dlagr-dauc ingicanons i the
average ADULT PATIENT {70ky) 1s

Vesico-ureteral imaging 185 to 3TMBg (0.5 1o 1mCl)

Bﬂm lmm 370 to 740MB4 (10 10.20mCH)

imaging 37 fo (1 10 10mQCi)

Salwary Glang Imaging 37101 {1 1o 5mCi)

Pacenta Looalizaton a7 w1 {1 1o 3mCi)

Blood Poal Imaging 376G to 1110M83 (10 to 30mCi)
Masolacrima! Drainage System Max 3. TMBa (100uCi) 1
6 q

'w |
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This recommended dosage range in PEDIATRIC PATIENTS is:

Vesico-ureteral imaging 185 10 37MBq (0.5 to imCH)
Rrain imaging 51810 10 (140 to 280uCi)kg body weight
Thyrod Gland Imaging 22212 9 (80 10 BOuCiikg bocy weaight
Biood Pool Imaging 518 10 10.36MBq (140 to 280uCiYkg, body waight

A minimum dose of 111 to 185MBq (3 to SmCi) should be employed if
radionuciide angiography Is performad as part of the blood pool o bials IMmaging
procadure
NOTE: Up to one (1) grem of pharmaceutical grade potassium perchiorate in a sult-
able base or capsule may be given prior 10 agminisiration of Sodium Perechnetate
Te 99m Inection. When Sodium Pertechnetate T2 99m Injechon is used in children
for brain or bicod pool imaging, the administiation of patassium perchiorate is
especially mportart in order to minimize the absorbed radiation dose 10 he thyroid
gland,

The patiert dose should be measured by a sultable radioactivity calibration
system immed-ately prior 1 administraton of the dose.

Parerweral drug products should be inspected visuaily for particulate matter
and discoloration prior to administration whenever solution and containegr permit,
The solution 1o be administered s the patient dose should be | clear and
contain no particuiate mattér. Do not use an eluate of the TECHNELITE™,
Tachnetum Tc 99m Genetator later than one (1) working day after elution
(12 hours)

LA B R 1 B e
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RADIATION DOSIMETRY
The estimaled sbsorbed radiation doses” to an average ADULT patient (70kg) :
fromm an intavencys nection of a maximum dose of 1110MBq (30 millizuries) of :
Sodium Pertechnetate Tc 99m Inection distributed uniformly in the total body of
subjects not pratreated with blocking agents such as pharmaceutical grade potas-
sidm perchiorate are shown in Tatle § For placenta localization studies, when a
mexnum of 111MBg (3 millicuries) is usad, it 18 assumed to be uniformly equili-
brated belween maternal and fetal tissues,

Table §. Absorbed Radiation Doses (Adults)

mGy/1110MBq :
(rads£30 mithouries) :
Resting Active mGy/111MBq
Tisgue Populaton  Population (rads/3mCi)
Bladaer Wal 15.9(1.59) 256 (2.58) —
Gastrointestinal Tract
Stomach Wail 75.0(7.59) 15.3(1.53)

Upper Large Intestine Wall  20.4 (2.04) 36 0(3.60)
Lower Large Intestne We!  18.3 (1.83) 33.0(3.30)

Red Matiow §7(0587) 51(051) —
Testes 271(0.27) 27(0.27) i
Ovaries 6.6 (0.66) 9.0 (0.90) -
Thyroid 390(3.80) 38.0(390) —
Brain 42(0.42) 3.6(0.386) ~—
Whole-Body 4.2(042) 33(033) —
Placenta — - 0.5 (0.05)
Fetus - — 0.5(0.05)

el 1 e M WL =) [ [P g P

In pediatric patients, the maximum radiation doses of 185MBq (5 millicuries) of
Sodium Pertechnetate Te 99m Injection administared 1o & neonate (3.8kg) for brain
or blood pool imaging with radionuciide angiography are shown in Table 6. In
pediatric patients, an average 30 minute exposure 1o 37MBq (1 millicurie) of
Sodium Fertechnetate Tc 99m injection iollowing instillation for direct cystography,

7
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', resuils in &n estrnaled absorbed radiation dose of approximately C 30mGy (30 mil-
f lraais) 10 the blagdar wall and 0.04 10 0 05mGy (4 to & millitads) 10 tve gonads ®
1
' Table 6. Absorbed Radiation Doses (Pediatric)
: Absorbed Raduation Doses ]
Tissue mGy/ {rads/ mGy/ (raus/
3 4 awm 1mici) 185M8g &mCH)
; Thyrasd (withou! parchiorate) 460 (4 6) 2300 (23.0)
| Thyrexd (with perchiorale) 97 (0.97) 485 (4 .85)
Large Bowel (with perchiorate) 190 {(1.9) 955 {0.55) %
Tosles 1.0 (0.10) LR (0 51) !
Ovaties 22 (0.22) 110 (1.10) ,]
Whole-Body 16 (0.15) 76 (C.76) 3
| AModdlied lrom s.m}wy of Curren| Radiaion Dose Estimales o Nomai Humans. from 98m-7c as i
! Sodm Pargahnotale MIMD Dose Estimales Raport No. 8 J Nucl Med. 17(1) 74-77, 1976
| Moormay JJ, et @ Direct and indwect radionuciide cysiography J. Lirel, 113 689693 May 1976 ]'
Table 7. Absorbed Radiation Dose from g
Using Sodium Pertechnetate Tc 99m ‘]
Absorbed Dose :
mGy/ {mrag/ :
Target Organ 3.7MBqg 100uCi) ]
Eve Lons
if lacrimal fiuid turnover s 16%/min 0140 140 :
| i facrima! fiuid Wenover is 100%/min 0,022 22 :
| - i drainage system is biocked 4020 4020 )
‘ Total Body* 0011 11 U
Ovaries” 0030 30 ,"
Testes* 0009 09 :
. Thyroid* 0130 13 ;
1 *Assuming no tilockage of drainage system MIRD Dose Estimate Raport No. B, J. Nuci Med
; 17 7477, 1976 ;
1 HOW SUPPLIED: Du Pont Radiopharmaceutical's TECHNELITE™, Technetium )
'. Te 99m Genetator 18 available in the fol quantities of radicactvty. 8.3, 165, 3
250.33.3, 600 €66, 833 and 100 0GBq (225, 450, €75, 900, 1350, 1800, 2250, a
and 2700 milicunes) of Mogg on the calibration date (as specified on the product -
| ot genification label affixed 1o the generator). Each generator is supplied with the '
' tollowing standard components B
j 1 Collect Needle Seal Vial (placed in generator dust cover) ’
| & Eluant Charge Vials !
6 Eluate Coliecton Vials :
' 1 Package Insen f
4 10 Ragiation [ abels (Cullection Vial) E
| 10 Radiation Labels (Eluting Shyeld)
I‘ 1 Molybdenum Mo%9 Activity Hecord .
; First order generators are shipped with the following accessory components: v
E 2 Eluting Shieids ’
‘ Extra quantites of these components may be obtained at the customaer's :
‘ request I
'i ‘-.;.‘,.I';,.-,.?._;:::,T»(w- o ; " '. :.
| : |
1 :
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EXPIRATION: The esmration trne of the Sodurm Penechnetate 1o 99m injection is
nol later than 12 hous aher eluton. (I the eluate s 12 be used 10 reconstitute a kit
far the preparation of a Technetum Tc 99 rdiopharmaceutical, the ki show'd not
e used afier 12 howrs from time of Generatyr eliuton or after six hours from the
time of teconstitution of the kit)

The expiration date of the TECHNELITE™, Techrwtium Te 99m Generalor s @
maxmum of rteen days afer calbration

ELUTION INSTRUCTIONS - TOTAL ELUTION METHOD

Waterproul gloves should be worn during elution.

Remove oual (clear plastic) cover of generator which containg the stenile col-

wetl neadie gaal vial with bacternustot

Parform all subsequent oparations asephcally.
 Remove siicane needle seal from eluant charge we.. Discard as radivactive

waste

Remove flip-of seal and swab saptum of eluant charge vid! with a bactencide

(suchi a5 70% isepopyl alcohol), allow to dry, and insert the vial Inte charge

well Vial should be hirmly inserled to assure puncture of septum,
6. Open elution shigld base and msert an aluate coliection wial from which the Hip-
off see! has been removed Screw base back ua securgly. Swab the exposed
vial sepium with @ bactenciae
Ramove vented needie covwr from cahiect wall. Discard as radioactive waste.
Inser shisided eluale collectiun vial in colfect well. Elution should commence
within 30 seconds and can be wsually checked by the appearance of bubbles
in the eluant charge vial **
“NOTE: If bubblas do not appear in the eluant charge vial within 30 seconds,
eithar one of the vials has not bean propsly placed on its needie o the eludte
vial has no vacuum. Hemove the eluae collectnn vial to prevent vacuum loss,
hen remove and reinsert the charge vial. Reinsert the efuate coliection vial and
it ewution does not commence, Lse a second shielded coliaction vial

Caution: Tampering he int ww could compromise

sterility and present htlo&‘um. This generator should not
be dismantled, '

8. To assure proper yield and functioning, elution meogt nroceed 1o compiation as
sadenced by emptlying of the charge vial, Alfow generator 1o shiue for at least
G minutes after the charge fus been drained, of for a tota! of 6.ninutes.

10 Afier elution has peen complated, remove shield cantaining the collection vial
Remove the coliact neecie seal vial fiom the generalor 1op cover, and using &
bactericide, swab 1he septum of the coliect needie seal vial and insert over the

W rS

o

™~

ooliect needie. The eluant vial is sterile wukl stay in place until the next
elution, functioning as a seal for the thin the charge well,
11, Fill out and attach the appropriate sul pressure sensitive ragioactivity

jabels © the elution shield containing the filled eluate collection vial. Do not use
an gluate of the Technetium Te 99m Generator later than 1 working day after
he time of elution (12 hours)

12 Use a shielded swringe when inroducing the Sodwmn Pertechnetate Tc 99m
soiution into mixing vials

14, Maintain adeqguate shielding during the hie of the radicactive praparation by
using a lead vial shield and cover, and use a shieideda syringe for withdrawing
and injecting the praparaton,

ASSAY MSTRUCTIONS FOR THE
TECHNELITE™ , TECHNETIUM Te 99m GENERATOR ELUATE
The TECHNELITE™ Tachnetium Te 98m Genarator Eluate may be assayed using
an (onzayon chamber dose calibrator. The manufactures's instructions for opera-
tion of the dose calibrator shouid be follovd for measurement of Technetium
Te 9m ang Molybdenum Mo99 activity in the generator eiuate. The Molybdenum

9
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29/T echnetium 99m ratio shouki be determined at the time of elution prio! 1o
admirstration, and rom tha! ratio, the expirahon fime (up 10 12 hours) of the eluate
mathematcully determiced. Each eluate should meet or excesd the purly require-
ments nf the curten! United States Pharmacopeia; thal 18, not more than
0.0056MBg (0 18 microcurne) of Malybdenurn 99 per 37MBg (1 millicurie) of
Technaten 99 per adminstered dose at the time of administration.

RADIOMETRIC MOLYBOENUM TEST PROCEDURE

This method & based on the fact that most Technetium T 99m radistion can be

readily shielded and only the mare energetic gamma rays from Molybdenum

Mo (T30KaV and 778KeaV) are counted in 1@ ﬁowxcv energy range. A sim-

ulated Molybdenum Mo99 source utilzing Cesium Cs 137 dissoived in hard plastic

i supplied upon reguest in the geometry of the Technetium Te 99rn Eluate

Coliection Via! The entire eluate may be assayed tor Molybdenum MoB9 activity

as follows

1. D Pont Radicpharmaceutical's Cesium Cs 137 reference scurce which has

the same geomotry as the generator ewuate must be used to standardize the

well counter,

Determine the background after setting the window 1o the 550-850KeV energy

ange

3 Count the Technatium Tc 99m eluate in its lead shield (thereby shielding out
Technetium Tc 88m) by tlacing over the well or probe.

4. Count the Cg 127 reference saurce in the same shield geormatry for the same
T period,

5. Compute Molybgenurn Mo99 activity in the eluate as follows:

WG Molybdenum = WOl simcisted Mo@9 x net cpm Eluate
Mog% (1otal} net cpm simulatest Mo99 relerence source

Divide this number by the mCi of Technetium Tc 88m. This result (uCi
MoB9/mC T+ 89m) can be converted to MBg MoB3MBqg Tc 99m by multiply-
ing by 102 The U 8. Pharmacopeia and the U.S. Nuclear Reguinlory
Comemigsion of equivalent Agreement State regulations specity a limit of
. 00016MBg Molybdenum Mo%9 par MBq of Technetum Te 99m (0.16uCi
Mo23mCi Tc 99m) at the ime ol administration 1 ¢ach patent.

COLORIMETRIC ALUMINUM ION TEST PROCEDURE
Du Pont Radiopharmaceutical's offérs an Aluminum lon Inglicator Kil as an acces-
sory 1o permit menitoring the aluminum on in each eluate. It is based on a color-
metric reaction performad on a paper strip impregnated with indicator, A tottle of
aluminun on standard 1§ (ncluded. Complate inlormation is avalable on request.

DISPOSAL: All components shipped with the TECHNELITE™, Technetium Tc 99m
Genwrator should be monitored tor contamination prior 1o disposing into routine
trash systems. The Technatium T¢ 89m should not be disposed of inta routine
trash systems. The generatar should be dispased through a USNRC or

State licensed disposal agency or by a method approved by the ap regu-
latory authiority. Spent generators should be returned; complete return
instructions are provided regularly with generator shipments and are also
available on request.

Tne U.S. Nuclear Regulatory Commission has apotoved this generator for dis-
tribution to persons licensed 1o vse byproduct malenal pursuant to Title 10 CFR
Part 35 §35 57 and §35.200, to persons who hold an equivalent license issued by
an Agreement State, and, outside the United States, 10 persons authurized by the
appropriate authority.
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s The Du Ponl Merck Pharmaceutical Company
Radwpharmaceuboal Divig
331 Trebia Sove Hoad .
N Billerics MADIR2', » °
(508) 667 951 :

June 17, 1992

e

e
United States Nuclear Regulatory Commission 07 .
Region |
el Atn:  Francis M. Costello, Chief
DU PONT Research, Development & Decommissioning Section
MERCK Division of Radiation Safety and Safeguards
L 475 Allendale Road —
King of Prussia, PA 19406 C R e o
e o (R, RN B
Check Me. ZUR/7"FeC ...
wyrt 70
Reference: Materials License No. 20-00320-16MD | Pee Caiegory 500 D
WeeotFeo Amd e
Date Chock Hecd | /1~
Owse Compigted . ¥ { ol .
Gentlemen: b, P 2 e AT J

This is a request for an amendment to the above-referenced license to update the
information on a new Technetium Tc-99m Generator originally submitted to your
office with our rencwal application dated December 28, 1988.

By the stant of the 4th Quarter 1992, the Radiopharmaceutical Division would like
10 introduce a new Tc-99m generator to the nuclear medicine marketplace. This
new generator works in the same manner as the existing model LP-5 and is
essentially the same as described in the renewal application for the unit using
shields "B" and "C” (Note: Shield A has been dropped and will not be introduced
into the product line). The new unit was not launched as planned back in 1989 due
to the need for extensive engineering development of the manufacturing process.

This new generator has been assigned a product name "Techaelite™”, The
Technelite™ unit incorporates additional shielding in its design and will be
manufactured as a terminally sterilized device.

Attached to this cover letter is a revised Technical Report with the specifications and
enginecering drawings of the new Technelite™ generator using either shield "B” or

shield "C". <
i’ ..
.‘
| have also enclosed for your review a copy of the following: 1 ; x
.;m )
1. The revised Technelite™ package insert 2¥ ) %
2. Antwork/markings on surface of generator can - " o
3. Generator can label x B
4. Label for 5.8 ml eluant vial g -
5. Label for 20 m eluant vial =
6. Label for eluate collection vial
The radiation labeis for the technetium eluate vials and lead shield do not require
any revision. These labels will remain as submitted to your office in the license
renewal application dated December 28, 1988. -
116746
JUli 19 1982

w4 OFFICIAL RECORD COPY Al 10
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The Du Pont Merck Pharmaceutical Company
Radiopharmaceutical Division

Technica! Report on Technelite™ Te-99m Generator Shields
(Revised 6/16/92)

"""l Ind N!'\!’ s! l‘ldl

PURPOSE

New designs of the Du Pont Merck Pharmaceutical Company’s Te-99m
Generator have been developed from the LP-§ design (currently in use) that
utilize one of two genzrator shields that have a common top. The primary
reason for the new designs is 10 allow steam sterilization of the Mo-99
generator column while attached to the top shicld.

The secondary reasons for the new designs are 1o eliminate the auxiliary
lead slecves used in shipping, and 1o optimize the shielding to reduce the
package shipping weight while maintaining a low transport index (T1), box
reading and generator can reading.

This is possible because the curie content of the generators at shipping time
range from a low of 225 millicuries to a high of 5750 millicuries. This is the
same range now shipped in the LP-S generator shield. The larger activity
generators can be better shielded with the large "C" . _.eld, while less
shiclding is needed for the low millicurie generators,

All of the gencrators with the new shields are well below the maximum T1
limit of 10.0. The TI's for the range of use are shown in Tables ! and 2.

The box readings, in & 14 inch cube box, are € 60% of the maximum box
surface reading limit of 200 millirem/hour.

The ranges of use of Tables | and 2 for the Technelite™ generator shields B
and C overlap so that lower TT's can be attained for centair: international
transport requirements or when requested by customers.

Specific generator data is shown in Table 3. The new generators with
shieids B and C are comparcd with the presently used LP-S with and
without the auxiliary sleeve. The millicurie content of the new ?meraton is
at or within 5% of the highest millicurie content of the range of use.

Figure 1 and 2, attached, show the generator assembly drawings of the
Technelite™ generators with shields B and C. The outer can remains the
same and the only differences between generators is the shield and insert to
hold the shield in place.



DESIGN CHANGES

There are 4 nuajor changes incorporated into the new Technelite ™ genemtor
shield design.

a) Top plug of the generator

b) Length of the internal cavity of the shield

¢) Thickness of lead, and package weight of the generators
d) Shipping sleeves used in package

These will be discussed below:

a) : The LP-5 shicld has a simple 10p plug with grooves for the
umn needles in the shield body with a close fit o prevent heunlr?

The new generator wop has a three piece shield assembly. The sh
assembly encapsulates the generator column and needle assemblies
which includes a supportive plastic platform. This assembly is
designated as the generator core unit and is autoclaved during the
manufacturing process, The generator top or core unit is the same for
both shields B and C (Figure 2)

b) The length of internal cavity: The glass column conteining the aluming
has been shortened from 3" to 27, and the internal cavity of the shields
has been shortened from 3.5 inches to 2.5 inches. This change
decreases the height of the shields.

¢) Thickness of the lead shiclds: Below is a comparison of the lead
thickness of the LP-5 generator with the proposed Technelite™

generator shields B and C.
Inches of lead
Model Side Top DBottom  Pka Weight
Current Use: LP-5 » Sleeve 2.18" 1.92" 2,03" 41 pounds
Current Use: LP-3 1.68" 1.92" 203 31 pounds
Proposed: B 1.BS" 2.63" 145" 29 pounds
Proposed: C 220" 2,63" 2.21" 39 pounds

d) The lead sleeve used in the LP-S unit package for shippmf has been
eliminated, The new shields (B and C) include the extra lead as pant of
the Technelite™ penerator shield, resulting in an increase in the
generator diameter.






TABLE 2

*T.1. CHART - GENERATOR SHIELD "C”

RANGE OF USE

GENERATOR SIZE @ TIME OF SHIPPING

CALIBRATION DATE O DAYS 1 DAY 2 DAYS 3 DAYS
MC PRECALIE. PRECALIB. PRECALIS. PRECALS.

SIZE

DES.GNATION MC! MC T4 MC! T4 MCl Th MCI TL
1 225 225 02 289 02 373 02 47% 0.3
F2 450 450 03 579 0.3 745 0.4 93 05
F3 675 675 04 /68 05 1118 | 06 1438 08
F4 acoy 300 05 1158 06 1491 0.8 1918 10
£6 1350 1350 07 1757 09 2238 1.2 2675 1.4
F8 1800 .800 1.0 2316 1.2 2981 16 3834 20
F10 2250 2250 1.2 2863 15 3726 20 4739 23
F12 2779 2700 14 3471 18 &4 24 5750 30

*T1 15 me/br at | meter from surface of package
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TABLE 3
T.1. @ | METER FROM SURFACE OF BOX
| SHIELD mCi SIDE 1 SIDE 2 TP BOTTOM SIDE 3 SIDE 4 .
9.5 & '
Sleeve 2n2 3478 +/- 110 3.339 +/- 4AC 3.493 »i- 57 1.939 /- 15 35489 «/- 20 3410 /)~ 336
LP-S 1386 | 3864 +/- 051 | 3458+ 05 1261 - 111 778 +i- 027 3.69¢ o/~ 122 3.758 +/- 314
-B- 3765 | 3.86 +/~ 04 3.86 +/- 04 142 +/- 04 268 +/- 05 3.86 +/- 04 106 0 1@
“C* 6020 | 2.86+/i- 14 286 +i- 14 196 /- 03 1.18 +/- 02 286 +/- 14 286 +/- 14
BOX READINGS., MR/'HR AT CONTACT (14 INCH CUBE)
SHIELD mCi SIDE 1 SIDE 2 TOP BOTTOM SIDE 3 SIDE4
LP-5 &
Sieeve 2712 | #8aw-35 87.7 +/- 3.9 80.5 /- 7.1 814 4/-69 87.2 /-3 86.6 +/-3
LP-5 1386 | 9524/-48 $53+/-48 335 o/~ 5.9 335 +/- 40 96.1 /- 3.8 04 6+/-26
"8” 3765 105 +- 5 100 +- 5 86 +/- 5 40 w-5 106 o/~ 5 100 +- 5
-G 8020 85 +- 5 35 +/- 5 123+~ 5 5C o~ 5 B0+ 5 85 -5
£
GENERATOR CAN READING

LP-5 (4" die. can) 2712 1354~ ARMr | 115+~ 0ISAMr | 104/~ 02 At

8" (5" dia can) 3765 42 o= 02 088 +/- (02 112 o/ 002

*C* {5* di can) 8020 36 +i- 02 168 +/- 002 101 +i- 002
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'Generater BT, S130% 3/6/99 .1 M n(ﬁw _ '

DESCRIFTION: me%mmhlcm' action. as elted acoording to
tha alution instructions with Du Pont Radiophartnaceutical's TECHNELITE™,
Technatium Te 99m Generator, I8 in Sodium @ 0.0% as a sterlle, non-pyro
geriic, aiagnostic radiopharmaceutioal sultalsa lor intivonous injection, oral
adrninist and direct stillation. The pM 18 4.5.7 5 The eluate should be clear,
culorlens, and free from visibie toreign matensl Each aluate of the TECHNELITE™,
Tachnetium Te 00m Genetator should not contain more than 0 0NSEMBq (0 16
mictocunie) of Molybdaram Mol per 37MBqg (1 milleure) of Technatium Te 9m
of adiminmtration, and not more than 10 micro.
qmatmmvwmnmun1mmmrcmmmm both

:
i
2
:
3
:

working day after the elution {12 hours)

Du Pont Radiopharmaceutical's TECHNELITE™ Tecohnatium Te 99m
Ganerator consiaty of & column containing fission produced Molybdenum Mo99
adsorbod on alumina. The terminally sterilized and sealed oc lurmn ie enclosed in 8

containgr with an attachad handle Built into the top surtace are two tecesend
wells marked CHARGE and COLLECT. Needies protruding from thase two wells
pocommodate supplied stetile oluant charge vials and sterile eluate collection
viale. The akiting scivent corwista of Sodium Chiorice 08%, prapacked into e
turr- senled vials,

The aluate collection vial is evacuated, sterlle and non-pyrogenic. A starile
mictameter basieriological fiter ts incorporated between the column outiet
and the collection vials. During and subaequent 1o elution, the eluate collection vial
mwmmmumm The Generator is shipped with a silicona ne”

o
8

clie seal over c&ugomdbmdomdmdocowmmodmr.r
dle A sterlle bacteriostat is supplied for the customar 1o aseptically
umamnodhct aach alution.

PHYSICAL CHARACTERISTILS

Technetiurn T 9 decays by someric transition with a physical half-life of 6.02
hours. ! Photons that are useful for imaging studies are listed in Tabile 1.

Table 1. Principal Rscistion Emission Data - Technetium Ti: 99m

 Radawn  Mean WDwniegraton Mo Energy (keY)
B . . ... S
TKacher David € *Radosctive Decay Duta Tables.” DOB/TIC-1 1026, 108 (1961)
EXTERNAL RADIATION

The specitic gamma ray constant for Technetium Te 99m is 5.4 micro-
coulambs/Kg- MB%D (0.74 RAnCi-hr) at 1om. The first half.value thickness is
0.0t 7cm of ), To facliitate control of radiation exposwe from millicure
mum«Twmum Te 90m, foo example: the use of a 0 25cm thick standard
radiation ehtion kad shigld will attenuste the radiation emitted by a factor of about

3
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J 1000 A range of values o the ralative attenuation of the radiation ermitted by this |
| radionuciide that resulls fiom Fternotition of vatious hicknesees of ead s shown in 1
Talsda 2 \

NOTE. Because the ganearator 6 well oortalned and essentially dry, there (5 Iittie
likathiood of contzination due 1o damage In bansit. The most probable souce of
loakage resulting rom damage & tanstt e the nonadioactive elusnt charge vial,

Table 2. Radiation Attenuation of Technetium Te 89m by Lead Shielding

= Ny

Shield Thickness
lead (Pb) cm Coefficlant of Atienuation 4
0017 08 i
0.08 101 |
016 102 |
0.25 104 I
033 104 '

Motybdenum Mo29 decays to Technatium Te 99 with a Molybdenum Mot half-
fife of 66 hours. The physical decay characteristics of Molybdanum Mod9 are such
that anly 86 8% of the decaylng Molybdenum Mo99 atoms form Technatium
Te @9m. This maans that only 78% of the activity ramains after 24 hours: 60%
remains after 38 hours, etc, AV units have a minimum of 38mm, 15 inches
{~ 6 hall-value layers) of lead Lurtounding the activity. Since the Molybdanum
Mo99 is constantly douthtoﬁmhehmtm To 89m, it is possible 10 elute the
genatator at any tme. (See Tabile 3)

Table 3. Molybdenum Mo89 Decay Chart Hall-Lite 66.0 Hours

{1 Days Parcent Retnaining Days Parcant Remaining 1)
0 100 8 13
1 78 9 1]
2 60 10 8
3 47 " 6
4 36 12 &
5 28 13 4
6 22 14 a
7 17 iy

Genetator elutions may ba made ai ahy tima, but the amount of Technetium
Te 99m avallabie will depend or the ierval from the Last elution. Apgy oximately 47%
of maxirmum Technatium Te 99m is raacnhed after 6 hours and 95% aftor 24 hours,

The elution vial shield has a wall thicknaess of 7 9mm, 0.31 foohes, and
teduces ransmitted Technatium To 99m 1adiation essentially to zero To correct
lor physical decay of Te 98m, the ractions that remain at selected intervals of time
are chown in Table 4,

Table 4. Physical Decay Chart: Technetium Te ¢0m Hall-Life 6.02 Hours

Houre Parcent Ramaining Hours Parcant Remaining
o 100.0 447
1 8o * B8 08
2 9.4 9 385
3 708 10 ne
4 631 11 82
5 582 12 B
6 50.1 |

" wiibeution Tine
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Since the sluate does not cortain an antimiorobial ng‘.m. f should not be
used after 12 hours from the time of TECHNELITE™ Technatium Tc §9imn
o 3¢ slton

Altey the tsemination of the nasolactimal imaging f¥oceduta, Blowing the nosa
and washing the eyes with sterile distiled waler o an isotonic sodim chiotide
worlution will further mmimize t e radiation dose

Radiopharmaceuticals should be used only by physicans who are qualified
Ly taring and exponence in the safe handling of radionuolides and whooe expe-
nence and taming have been approved vy the aporopriate goverment agancy
authorized 1o lloense the use of radionuchdaes

Carcinogenesis, Mutagenesis, impairment of Fertility
No animal studies have bean performed 1o evaliale carcinogenic potential or
whathar Oodiurm Partechiwtate Te 99m afiects fertilty in males of leimiles

Pregnancy Citegory ©

Anirnal reproductive studies have not been conducted with Sodium Pertechretale
To Gam. It is also not known whether Sodium Pertechnetate Te 90m can cause
ot harrn when administeed 1o a pregnant woman of can aftect reproduction
capacity Sodhum Pentechnetata Te 89m Injesction should be given 10 a pregnant
wornan only f ol ly needed.

Ideally axaminations using fadiopharmacedtioals, especially those elective in
nature, of & wornan of chitdbearing capability should be perforrmaed during the firs!
Tow (approximataly 10; ~ays following the onset of menses,

Nursing Mothers
Sodium Pertechinetate Te 99m s excrated in human mik during lactation; therafore
fornuila leecings should b substiuted o breast feading.
This radiopharmaceutioal praparation should not be adminigtared to pregnant
or lactating wormen unless expactad bonafits 1o be ganed outweigh the potential
fiaks

Pediatric Use
See INDICATIONS and DOSAGE AND ADMINISTRATION sections. Also ses the
description of additional risks under WARNINGS

ADVERSE REACTIONS: Allergic reactions including anaphylaxis have been
roported nfroquently tollowing the adminiutration of Partechnetate To 99m
Injection

DOSAGE AND ADMINISTRATION: Sodium Pertechnetate Yo 89m Injection is
usually administered by intravasoular injection but can be given otally. Fur imaging
tha urinary bladder and ureters (direct isotopic cyomv), the Sodium
Pertechretale Te Mm infection is adrmnistared by direct asoptically into
the bladder via a wathral catheter, following which the catheter is tiushed with
approximately 200mi of sterile saline ditectly into tha bladder. The dosage
amployed vaties wih sach diagrostic procedute. If the oral route 18 electad,
patient should fast for at least six (6) hours belore and two (2) hours after adminis-
tration. When imaging the nasolacrimal drainage system, instill the Sodium
Pantechnetate Te G9m Injection by the use of a device such as a micropipetio of
sirrdiar mathod which will ensure the acciracy of the dose,
The suggested dose range employed for varous diagnostic indications in the

average ADULT PATIENT (70kg) ie:

Vesico-ureteral Imaging 10 610 3TMBq (0.5 1o 1mCi)

Brain Imaging A70 10 740MBq (10 to 20mCi)

Thyroid Gland Imaging 37 10 370MBq (1 10 10mCi)
Salvary Gland Imagng A7 10 185MBq (1 to SmCl)
Placenta Localization A7 1o 111 MBeq (1 1o 3mCi)
Biood Poal rnaging 37010 1110MBq (10 10 30mCH)

Max. 3. 7TMBq (100C1)

Masoiactimal Drainage Sysiem
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The recurrrnandad dosage range in PEDIATRIC PATIENTS is:

Vetco-wateral imaging 18.6 to 3TMBq (0.6 1o ImiCi)

%m irnaging &102 u;zw ?aaqtm hmm woight

wroid Gland imaging o body weight

Biood Pool Imaging 61&h10Mq(1£6mb . bady welght

A minimuin dose of 111 1o 1BEMBg (2 1o 5mCH) should be employed if
tadionuchde angiography is perfarmed as pan of the blood poal or brain imaging
pro-athire
NOTE Up to one (1) gram of pharmaceutical grade potassium perchionate & sult-
Mt)ouaom be given priof to administration of Sodium Panechnetate
To 90m injection. When Pertachnetate To 99m injection s used in children
fot Yyain of blood pool imaging. the administration of potassium perchiorate is
wwmwnmw:wu-hmw:mmwmw

The patient dose should be measured by A sutable radicactivity culibration
system immaediately prion to administration of the dose.

Patenteral drug products should be inspacted visually for partioulate matior
and discolotation prior to administration whenever solution and containet permit.
The solution i+ be administered as the patient dose should be orystal clear and
contain no particulate matter. Do not use an eluate of the TECHNELITE™,
Technetium Te 90m Genetator later than one (1) working day alter alution
(12 hours)

RADIATION DOSIMETHY

The sstimated absorbed radiation doses? 1o an average ADULT patient (70kg)
from an infravenous injection of 8 masimum dose of 1110MBq (30 milliounies) of
distritvted uniformiy in the total body of
subjects nol pretraal sd with agents such es pharmaceutical grade potas-
sium parchiorate alv shown in Table &, Fovpimnhmmmg’b whan a
maximum of 111MBq (3 millicuries) is used, it 8 sssumed 1o be uniformly equil-
brated between maternal and fetal tasues.

Table & WWM(M}

/1110MBq ]
{r millicuries)
Rasting Active mGy/111MBq

Tisaue Papiutation Population (rads/3mCl)
Bladder Wall 1469 (1.50) 265 (2.55) -
Giastrointastinal Tract

Stomach Wall 76.0(7.60) 16.3(1.53) —

Upper Large Intestine Wall 20 4 (£.04) 360(360 —

Lower Large intestine Wall 18,3 (1.83) 430 }3. -
Red Marrow 67 (067 §.1(0.51) —
Tonlas 27027 2 7{0.27) -
Ovarios 6.6 (0 66) 50 i —--
Thyrond 300 (3.90) 39.0(3.90 .-
s 4.2 (0.42) 36(0.36) e
Whisle Bady 4.2{042) 3.2(0.33) --
Placanta — -- 0.5 (0.06)
~ Felus — 0.5(0.06) |

in pexdiatric puthmu the maximem wdmim dom of 186MBq (6 mmtoume) of
Sodium Parechnetate Te 89m Infaction admintsterad Yo a neonate (3 5kg) for brain
ar blood pool imaging with radionuclide angiography are shown in Table . In
padiattic patients, ar average 30 minute exposure to 37TMBq (1 miliicurie) of
Sodium Pertechnatale To 99m Injection following instiliation for direct cystography,
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EXPIRATION: 1he sxpitation time of the Sodium Pertechnetate Te 99m jection |
not latew than 12 hours after eiution. (I the eluate 1 1o be used to reconstitute a kit
o the o _paration of a Technetium Te 89 radiopharmaceutioal, the it should not
b used after 12 hows from time of Goneralor elution of alter six hours from the
time of reconstitution of the kit )

The axpieation date of the TECHNELITE™ Tachnetium To 98m ¢ aralor
maximarn of thinean days alter calibration

ELUTION INSTRUCTIONS - TOTAL ELUTION METIHOD
Walarproof gloves shotld be worn durinig elution
Hamove dust (clear plastic) cover of genacator which camaing the sterlle ool
wot naedie seal vial with bacteriostat
Pactorm all subsecuent operations aseptically
Parmove silioone needle seal from eluant oharge well. Discard as radioactive
waaln
Hermove flipoff seal and swab soptum of eluant charge vial with 8 bactericide
{such as 70% isopropy! aloohol), aliow 1o dry, and insen the vial info charge
well. Vial should be fiermly insened to assure punciure of septurn,
6, Open shuiion shiak! base and insert an elats coliection vial trom which the fig

o B -

off seal has beet removed. Sorew base hack on seowraly. Swab: the axposed -

vial septurm with a bactenicide

Rannova vented needis aover from collect wall, Discard as radioactive wasta,

isart shieided eluate collection vial In aollect well. Elution should cormmence

within 30 seconids and can be visuelly chacked by the appaea ance of bubbilos
in the eluant charge vial **

SINOTE i bubtiles do not appaar in ths etluant oharge vial within 30 secondy,

eithar one of the vials has not bean proparly placed on its neadie o the eluate

vial has no vacuum. Remove the eluate collecdon vial 1o prevent vacuum oss,
than remove and reinser the sharge vial. Reinsert the eluale colleotion vial and

:'::mlmn ;ion ot on.'umnch @, use a sacond -hhldomamuon vial
ution: Tampet!.g with the internal components ceuld compromise

sterility and puu"w @ Radistion Hazard. This generator should not

be dismantied.

9. To assure proper yield and funotioning, elution must proceed 1o oompletion as
evidenced by empdtying of the charge vial. Allow generator to elute for at least
3 nunutes after the charge has been drainad, o for a lotal of € minutes.

10 After slution has been completed, ramove shield comaining the collection vial,
fmhwmmbudvuhwhwmmm,mmhg:
hactenicide, swah the saptum of the collect neadle seal vial and Insert over
collect neadle Tho wiuant vial is starile and shoukd stay in place until the next
elution, funotioning as a seal for the neadie within the charge well,

11 Fill out and attach the approptiate suppiled pressure sensitive radioactivity
lbels 1o the ehution shiald containing the filled eluate collection vial. Do not use
an ehuate of the Technatium To 90m Generator latet than 1 working day after
e tiere of ehution (12 hours)

12 Use a sheldad syringe when introducing the Sodium Pertechinelals Te 99m
Solution into mixing vials

13 Mantain adeguate shiglding during the e of the radioactive preparation by
using u lead vial shield and cover, and use a shielded syringe for withdrawing
and ineung the prepastion.

ASSAY INSTRUCTIONS FOR THE
TECHNELITE™  TECHNETIUM Te 99m GENERATOR ELUATE
The TECHNELITE™ Tachratium Te 99m Generator Eluate may be astayed using
an onization chamber dose calibeator. The manufactrer's instructions for opera-
sn of the dose callbiator should be followed lor measurement of Technetium
Te 89m and Matybdaenum Mod8 activity in the genarator eluate The Molybdenum

o~
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99/ Technetium Dim tatic should be delerminad &t the time of alution prior o
adiminigtration, and from that ratio, he expation fime (Up 1© 12 howrs) of the eluate

detemined. Each eluate should meet or exceed the purty tequire:
maents of the current United States Pharmacopaeia: that is, not more than
0 0056MBq (0.15 microourie) of Malybdenurn 98 par 37MBg (1 mitlicurie) of
Technastium B9m por administared dose at the tine of adminisl }

RADIOMETRIC MOLYBDENUM TEST PROCEDURE

This mmthod is bBased on the fact thal most Technetium Te 89m radiation can be
teadily shielaed and only the more enmgetic mva from Malybdenum
Mo@ (739KeV and 77BKaV) ate counted in the mm\ap A simy.
ulsted Molybidenuen Mo source utiiizing Cesium Cs 137 dis in hard pla
I8 supplied upon feguest in the geometry of the Technetium Ta 88m Eluate
Collection Vial The antiro eluate may be assayed for Molybdanum Mog9 activity
“W.‘
1. Du Port Radiopharmaceitioal's Cesium Ce 137 reference source which hag

":'wmwwahmmmmhmdmmmn

Dstarmine ¥ tackground after setting the window 1 the 650 850KV energy

2
tange

3. Count the Technatien Tc QUM eluate I e ead o ueld (thareby shielding out
Technatiur: To 99m) by placing over the woll of probe

4. Count the Cs 137 reference sowce in the same shield geormetry Ior the same

5.

tirne pation
Carrpite Molibdenu s MoB9 activity in the eluate =0 follows
uOi Molybdanam = O simuilatod MoG9 x net oprn Eluste

3- M0 (tote! il cpm sirtulated MoB9 relatence souros : 1
Divide this number by the mCi of Technetium Te 80m. This result (uCi
Mo9/mOI To 98m) can be convartad o MoBEMB Te Bom by multiply-
ing by 109 The U.6. Pharmacopeia and the U 5, Nuclear oy
Commission of alent Agreeinent State regulations specify a limit of
0.00016MBq Mo@% par MBg of Technetium Te 98m (0 16uCI
m»cncmamwmdammmmmmhpmm

COLORIMET 1 ALUMINUM ION TEST PROCEDURE
(i Pont Radiopnanmaceut ou s oMore an Aluminum lon Indicator Kit as an acces.
sOfy 1o parmit monitoring the alurminum lon in esch ¢ <e. 1 In based on a cokri-
malric reaction performed on a papar sirip Impragnated with indicatr. A bottle of
aluminum lon standard is inciuded. Complets vilormation is avallable on recquest.

DISPOSAL: All componanis shipped with the TECHNELITE™, Technatium Te 98m
Generatyr should be mon for contamination prior to 0 o routing
trash systems The Technsiium Te 99m should not be disposed of Into routine
trash systems. The genaratar should be d through a USNRC or Agreament
State licansed disposal agenoy of by a approved by the appropriate 1egu-
latory authority. Spant generators should be returned, complete return
, ‘ o oare regularly with generator ghipments and are 2lso -,r

The US Nuclesr Fagulatory Commission has approved this generator for dis-

i
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Du Pont Radiopharmaceutical Division

The Du Pont Merck Pharmaceutical Co.







Technelite
Moiybaenu Mo 96
Tecnnebum 1o #m Generaicor

Can T RON

umoféewrw‘inam

*

T 990 Syenmray



* &  [ywavke nouw Busuedsip suguyosd
M. z Oe me| (V'S N 159p8 NOILNYD
B 29810 SN p—— Penddns SUOKLINISU UM
= ‘07 oNnecRuIEYY YO WO g sy)  SCUBPIOODR Ul JOIRIBUSE) WG O 1
uoisiig EopRsceuLeydopEy 1Log NG S [EORNSsBLLBYdODEeY U044 N(
ey 04 weni3 se Apasnoxe pesn
8q 0} apuon) wmpos Buwe
SUIRIUCD RU Yo'
oeseual e se uo us 3g Snu
. w Qdwe sy | uoRYe JOE SO, g8 L e
-s8ued abuws e 10y pesn aq 31 8uUyoe
O} SuE A SUR O Slusuoo BYL L I l_!..a._.!._lu
uesu; sbewoed 995  jugs xouddy asn abuig

vYOOELS






s

i
|

ajleq ‘dx3
'ON 107

YWEYHY|
INOY NG|

E001L0 VRN 'YW ‘wopeig
‘DD IR OHNE DUNMIUUY NOIOW U0 g NG Sl
MOTRIAKD ¥ DINe DRLEYde ey Jwod 1O

: .y B
m.eM m\l WMS
Fgeuzl il
¢ G EIRE Eigs
mh...u...ow 3218
s ewl 3 5258

asn onsoubeip Jo} suies
OILOJOS! U] WEE 91 Wwnhnsuyoe|
UIBJUOD JIIM [BIA uoinje uodn)

jw @ewixosddy

ARRRRRARARAREREY

_ T

[
| m
Bia

OFFICIAL xmooxr COPY ML 10

116746
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