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| MATER.lALS LICENSE Amendment No. 12 |
9

| - Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 438), and Title 10, y .

|
| , C(x!c of Federal Regulation % Chapter 1, Parts 30,31,32,33,34,35,39,40 and 70, and in reliance on statements and representations heretofore - p

| rrede by the licensee, a heense is hereby issued authorizing the licensee to receive, acquire, possess and transfer byproduct, source, and special . |
~

il' etuclear material designated below; to use such material for the purpose (s) and at the place (s) designated inlow; to deliver or transfer such material
I L to persons authorized to receive h in accordance with the regulations of the applicable Part(s).1his 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 appheable rules, regulations and orders of the Nuclear y

y Regulatory Commission now or hereafter in effect and to any conditions specified below. g

Ei ' Il Ucensee L
I In accordance with letter dated
I June 17, 1992, [
| 1, DuPont Merck Pharmaceutical Company 3. Ucense number 20-00320-16MD is amended in t

its entirety to read as follows: E;
L.i I| 2. 331 Treble Cove Road

i North Billerica, Massachusetts 0 8h8 1d' Epiptipopsje
t fs

rDecember 31, 1994
3

| b- h ' 5. Docket or ( ..
Reference No. 30-11164 t ;

q .
#

S. Maximum amount that heensee I
N 6. Byproduct, source, and/or %) 7, Chemical and/or physical

g* shay possess at any one timeI
1

i special nuclear material p,' form s
E

* J onder this license :E
'

h(;
. 'f3 Cd N ' a

1 | QQ Q1

f A. Molybdenum 99 [" A AMolybdenum:99/ .% A. ifot applicable t
Technetium'99mt IM''

Lj );, Gen'erators 1 g4 O t
a'ssorhapin.";ojution1 ( 8. Nots applicable - ['BI B. Xenon-133 s -

4 I' W WN .W7 1| | h !
,,,~

r

1 9. AutForized use (J)
' ' O' * b s . j . NN> [@FZ h> |gm

f,, O - h| A. and B. Pursuant to p0 CFR 3 J3f theTl c|e|nsee ishuthgN$$d to tlistribute the licensed-
T

.

3 !,

t material deschibed inilteiits260a'n'd'Qof*thlhlftense to (persons 1icensed pursuant- |
'

N to 10 CFR 35.'57'and 10/CFRg*5.200M6Nunderseqtiivalent"Alcenses of Agreement
-

d
6 States. Y </* i V 4 W"'(%OM

%
N h_. (3* h

| f) CONDlTIONS p~ qV

f 10. The licensee is authorized to }l[stqibutegtheSiceIsed materials described in Items.6
i and 7 of this license from the '4ce6s"eeWmanufac'turing plant at 331 Treble Cove :

1 Road, Billerica, Massachusetts; and to redistribute the licensed materials described -

I 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
,

i jurisdiction for regulating the use of licensed material. ;

i e

i 11. The licensee shall notify the U.S. N9 clear Regulatory Commission within thirty (30)
I days -of the termination of a " Notice of Claimed Investigational Exemption for a New -

,

I Drug" (IND) or the withdrawal of approval of a "New Drug Application" (NDA) for any
licensed material described in Items 6 and 7 of this license.i ,

! I
i 12. This license does not authorize possession or use of licensed material.
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SUPPLEMENTARY SHEET f
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A_ _

Amendmen.tJhj 2 (
ll A
j (Continued) CONDITIONS ii

f)
13. Any proposed changes in packaging, shielding, labeling or the package insert shall be |

submitted for review to the U.S. Nuclear Regulatory Commission, Region I, 475 j
4 Allendale Road, King of Prussia, Pennsylvania 19406 and approval of the changes shall!

be received by the licensee prior to implementing the changes, j
i

4
14. Except as specifically provided otherwise in this license, the licensee shall conduct '

y its program in accordance with the statements, representations, and procedures
gi contained in the documents, including any enclosures, listed below. The Nuclear

%p
Regulatory Commission's regulations shall govern unless the statements,
representations, and procedures-in the licensee's application and correspondence are !

q more restrictive than the regulations. s. !

h
~

'

A. Letter dated May 13, 1985|

4j B. Application dated: December 28, 1988 j

4) C. Letter dated April 12, 1989 !.
(M D. Letter dated April 20, 1989 d

[@g| ij E. Letter dated June 2, 1989-

|$
| @ F. Letter dated August 23, 1989

@ G. Letter dated October 11, 1989
H. Letter dated December 7,-1990 |2

%@ I. Letter dated February 14,-1992- |.,

! ,i J. Letter dated June 17,-1992 i

| K. Letter dated January 15, 1993 |
'

!
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i For the U.S. Nuclear Regulatory Commission |

f Original Siged By:
Elizabeth UlhichDate [TR i? G3 By

fiUclear haterials lafety Tranch !ki

! Region ! If'l

b{
King of Prussia, Pennsylvania 19406
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License No. 20-00320-16MD . ,

Docket No. 030-11164
Control No. I16746

DuPont Merck Phannaceutical Company
ATTN: Francis E. Roy, Jr.

Development Health Physicist
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 errers 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 pmgram 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."

e

In reference to the telephone conversation between Sheri Arredondo of this ofGee 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.B. of your license.
Thus, License Condition 7.A. specifies Molybdenum 99/ Technetium 99m Generators and
7.B. specifies gas or gas in solution with t,he 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 failum to comply
with NRC mquirements, 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

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2000320.16D - 01/20/93
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DuPont Merck Pharmaceutical Con.cany -2-

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 j

Procedures for NRC Enforcement Actions,10 CFR Part 2, Appendix C.

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

Sincerely,
i

l Original Signed By:

! Elinbetil Ulhich :

|
'

John D. Kinneman, Chief
Research, Development and

Decommissioning Section
Division of Radiation Safety'

and Safeguards

Enclosures:
1. Amendment No.12
2, Requirements for Materials Licensees

l~ D RI DR. 11

| [ * Kinn: man

Q.~Arfn9Jondo/cmm!

@/Y /93 ')/ ''/93i

|
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The Du Pont Merck Pharmaceutical Company i

ei j RadophumacfAthcal Drviron A - s

331 Trebte Ceve Road : 'dJ L
~

. 4 Beenca, MA 01862

C ; (508) 067 9531 - p f Q - / II b -'
'

.

January 15,1993

United States Nuclear Regulatory Commission
DUPONT Region I
MERCK 475 Allendale Road

King of Prussia, PA 19406

Attn: Sheri A. Arredondo

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

DearMs. Arredondo:

This is written to provide the additional information needed to process our amendment
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 Technellte" i
Technetium-99m Generator. Wejust received the approval from the FDA this week.

I have also attached another copy of the Technellte" package insert.- After 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 confomiance
with license condition #13, concerning the NRC's prior approval of any proposed changes

'he package insert.t

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

Please contact me if you need any additional information. .

Sincerely,

t.ut*O C .

Francis E. Roy Jr. ' Skip)
Development IIcalth Physicist

Telephone: 508-671 8242

A Prine sne of Du Pont amt Mes & Co . loc n
$ f 'Y N Y Nh (S f
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[ DEPARTMENT OF HEALTH la HUMAN SERVICES Pubhc heau Sevce

'' Food and Drug Ad'ninispation
Rockvtee MD 20a$7

UDA 17-771/S-010

The DuPont Merck Pharmaceutical Company
Ra'diopharmaceutical Division
331 Treble Covo Road g |g MNorth Billerica, MA 01862

Attention: Laura A. Leo
senior Regulatory Affairs Assistant

Dear Mc. Loc:

Reference ic made to your supplemental new drug application (NDA}
dated March 13, 1992, submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Technetium Tc99m
Generator (Fission).
The supplemcnt 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 appilcation, as amended, and
it is approved as of the date of thin letter.

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

Should you have any questions, ploano contact Ms. Susan Lange,
Consumer Safety Officer, at (301) 443-5818.

Sincerely yours,

Du 0pfk u-

Eric B. Shcinin, Ph.D.
Supervisory Chemist
Division of Medical Imaging,
Surgical and Dental Drug Products

Office of Drug Evaluation I
Ccntor for Drug Evaluation and Research
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DESCRIPTION: Sodium Perte hnetate Tc 99m injection, as chted according to
the clution instructioris with Du Pont Radiopharmaceutical's TECHNEllTE*,
Technettum Tc 99m Generator, is in Sodium Cnlonde 0.9% as a sterile, non-pyro-
genic, diagnostic radiopharmaceutical suitable for intravenous triection, oral'
administration, and direct instillaton Tne pH is 4.5-7.5. The elvate should be ctear,
.olorless, and free from visible foreign material. Each cluato of the TECHNELITE*,
Technetium Tc 99rn Generator should not contain more than 0.0056M84 (0.15
microcuries) of Motybdenum Mo99 per 37MBq (1 milhcune) of Technetium Tc 99m
per admiristered dose at the tme of administration, and not more than 10 micro-
grams of aluminum per rnilliliter of the Technetium Tc 99m Generator cluste, botn,

of which must be determined by the user before administration. Since the eluate
does not contain ein antimicrobial agent, it shovid not be used later than one (1)'

working day atier the eiubon (12 hours).
Du Pont Radiopharm6ceuticai's TECHNELITES, Technetium Tc 99m

Generator consists of a column containing fission produced Molybdenum Mo99 -
adsnrbed on aturnina. The terminally sterilized and scaled column is enciosod in a =
lead shield. the bhield and other cornponents are sealed in a cylindrical plast ~c '|
container with an attached handle. Built into the top surface are two recessed

O wel!n marked CHARGE and COLLECT. Needles protruding from these two wells M-
accommodata supplied sterile cluant charge vials and sterite cluato colloctican
vials. The eluting solvent consists of Sodium Chlonde 0.9%. prepacked into sep-
tum-sealed vtais.

? he cluate collection vial is evacuated, stente and non-pyrogonic. A sterile
022 micycmeter bactenological hiter is incorporated between the column outlet :
and the cdlection vials. Dunng and subsequent to elution, the cluate collecton vial
should be kept in a radiation shield. The Generator is stvppod with a niticone noes
die seal over tne charge needie and a vented needle cover over the collect nee-
die A sterile vial contatrung bactenottat is supplied for the custon'er to useptcally ,

reseal the collect needle after each elution.

PHYSICAL CHARACTERISTICS .

Techretium Tc 99m decays by isomeric tranution with a physical half-hfe of 6.02
hours.1 Photons that are useful for imaging studios are hsted in Table 1,

Tabk' 1. Principal Radiation Emisslon Data -Technetium Tc 99m

Had!ation Mean %/Dlsintegraton . Mean Energy (kev)

Gar ,ma 2 - 89.07- 140.5

I ocrwm l>Jnnd Cd MAdOACWe Occay pala Tablos," COE/ TIC-1102s,100 (190 t)K'

EXTERNAL RADIATION
The specific gamma ray constant for Technetium Tc 99m ts S. micro-
coulombs!Kg,MBmfe (0.78 R/mCihr) at 1cm. The first half value thickness is
0.017cm of lead (Pb). To facilitate control of radiation exposure from millicurie
amounts of Technetium Tc 99rn, for example: the use of a 025cm thick standard
radiaDon c?uton lead shkeld 'w;!! attenuate the radiahon enyttod by a factor of about

3
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1000. A range of values for the relatve attenuation of the radialton omitted by this
rad onuclide that resuits frorn interpouten of varicus th|ckncsses of Icad is shown in :-
Taue 2.

NOTE: Because the generator is weft contained and essentfatty dry, there is litt:o
likebhood of contamination due to damage to transit. The most probable source of
leakage resulung from damage in transit is the nonradioactive eluant charge vial.

,

Toble 2. Radiation Atteriustion of Technetium Tc 99m by Lead Shielding ,

Shield Thickness
,

load (Pb) cm Coefficientof Attenuaten

0.017 0.5 -;
O 08 104
0.16 103
0 25 104 '

O.33 '104-

,

a

Mo!ybdequm Mo99 decays to Techneburn Tc 99m with a Molybdenum Mo09 had-
.,

life of 66 hours. The physical decay charactorisJes of Molybdenurn Mo09 are such
that only 66.8% of the decaying Molybdonucn Mo99 stoms form Technetium
Tc 99m. This means tnat only 78% of the activity femains after 24 hours; 60%
romains af ter 48 hours; etc. All units have a minimum of 38mm,1.5 inches
(- 6 half-value layers) of lead surrounding the achvity. Since the Molybdonum .
Mo99 is constant!y decaying to fresh Technetium Tc 99rn, it is possible to clute tne
generator at any tmo (See Table 3.)^

I Table 3. Molybdenum Mo99 Decay Chart Half-Ufe 66.0 Hours

O Days Percent Romaining Days Percenmemaining O
O 100 6 13~
1 78 9 10
2 60 10 8
3 47 11 '6

4 36 12 5
5 28 13 4

S 22 -14 '3
7 17

Generator elutions may be made at any time, but the amount of Technetium
Tc 99m avaiuble will depend on the interval frorn the last eiutort Approx:mately 47%
of maximum Techneburn Tc 99m it reached after 6 hours and 95% after 24 hours.

The elution vial shield has a wall thickness of 7.9mm,0.31 inches, and
reJuces transmitted Technetium Tc 99m radiation essentialty to retc. To correct -
for physical decay of ic 99m, the fractons that remain at selected intervals of time
are shown in Table 4.

Table 4. Physical Decay Chartt Technetlura Tc 99m Half Ufe 6.02 Hours

| Hours Percent Remaining Hours Percent Romaining
_

O' 100.0 7 44.7
1 89.1 8 39.8
2 79 4 9 35.5
3 70 8 10 31,6-
4 63.1 11 28.2
5 .56 2- 12 25,1

6 50.1

ctbra:en Tirne
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CLINICAL PHARMACOLOGY: The pertechnetalc ion distributes in the body simi-
larly to the lodide ion but is not organified when trapped in the thyroid gland. .,

Penechnetate tends to accumulate in intracranial lesions with excessive noovascu-
lanty or an altered blood brain bamer. It also concentrates in the choroid plexus, = f

-- thyroid gland, sahvory glands, and stomacft However, in contrast to 'Ae iodide ion,
the pertechnetate ion is released unchanged froin the thyroid g!and -

- After intravascular administration it remains in the circulatory system for suffi-
cient time to permit blood pool, organ perfusion, and major vessel studies. It grad.
ually equihbrates with the extracellular space; A fraction is promptly cereted via
the kidneys.

Following the administraton of Sodium Pertechnotate Tc 99m injection as an
eye drop, the drug mixes with tears within the conjunctival space. Within seconds
'o minutes it leaves the conjunctival space end escapes into the inferior meatus of .
the nose through the nasolacrimal drainage system. During this process the..
pertechnetate ion passes through the canalicuh, the lact'rnal sac and the naso-

.

' lacrimal duct. In the event of atly anatomical or functional blockage of the drainage
system there will be a backflow resulting in teanng (epiphora). Thus the pertechno-
tate escapes the conjunctival space in the tears.

While the major part of the pertechnetate escapes within a few minutes of nor.
mal drainage and teanng, it has been documented that there is some degree of
transconjunctival absorption with a fractional tumover rate of 0.015/ min in normal
individuals, 0.021/ min in patients without any sac and 0.027hin in pahents with
inflamed conjunctiva due to chronic dacryocystitis. Individual values mrty vary but
these rates are probably representative and indicate that tne maunum possible
pottechnotate absorbed will remain below one thousandth of that used in other
routine diagaostic pro;edures.

INDICATIONS AND USAGE: Sodium Portechnetate Tc 99m injecton is used IN

Q . ADULTS as an agent for; -Q
Brain Imaging (including cerebral radionuchde angiography)
Thyroid imaging .
Sahvary Gland imaging
Placenta Localization
Blood Pool Irnaging (including radionuchde angiography)
Urinary Bladder Imaging (direct isotopic cystography) for the detection of

vesico-ureterai reftox.
Nasolaenmal Drainage System imaging

Sodium Pertechnelate Tc 99m injection is used IN CHILCREN as an egent for:
Brain Imaging (including cerebral radionuchde ang>ograohy)
Thyroid imaging .
Blood PoolImaging .

-

Urinary Bladder imaging (direct isotopic cystography) for the detection of
,

vesico-ureteral reflux.

COffTRAINDICATIONS: None known.

. WARNINGS: Radiation risks associated with the use ot Sodium Pertechnetate
Tc 09m injection are greater in children thart in aduits and, in general, the younger
the child, the greater the nsk owing to greater absorbed radiation doses and
longer life-expectancv These greater risks should be taken firmly into account in
all Denefit-risk assessments involving chi %fren.

PRECAUTIONS:
- General

As in the use of any radioactive material, care should be taken to minimZe rad a- :
"

tion exposure to the paDent consistent with procer patient management and to
ensure minimum radiation expost*c to occupational workees.
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Stnce the ciuate does noi contain an antsnicrobial agent, it sh0Vid not be.
used after 12 hours from the terne of TECHNEllTE , Tcchnetium Tc 99m
Generator etutionc

'

Ahor the temination of the nasolacrimalimagsng procedure, blowing the nose _
- and washing the eyes with sterile distdled water or an isotonic Bodsum chloride

_

sr.nution will further mtnimize the radiabon dose.
Radicoharmaceuticais should be used only by physicians who are quahfied ,

by training and expenence in the safe handkng of radionuchdes and whose expe.
rience and trairung have been approved by the appropnate government agency
authonzed to license the use of ,adionuchdes.

' ~

Carcinogenesis, Mutagenesis, impairment of Fertility .

No animal studies have been performed to evaluate carcinogenic potential or
whether Sodium Portochnetate Tc 99m affects fertihty in males or females -

Pregnancy Category C . . . .

Animal reproductive stud <es have not been conducted with Sodiurn Pertechnetate
Tc 99m. It is also not known whether Sod: urn Portechnetate Tc 99m can cause
fetal harm when administered to a pregnant woman or can affect reproduction
capacity. Sodium Pertechnetate Tc 99m injection should be given to a pregnant
woman only if clearfy needed.

. .

.

.

Idea!!y examinations using radiopharmaceuticals, especiaily those elechve in
nature, of a woman of chddbearing capability should be performed during the firs.t
few (appronmately 10) days foi!owaig the onset of menses.

Nursing Mothers -
.

. i
Sodium Pertechnetate Tc 99m ts excreted in human mi* during tactation; therefore
formula feedings should be subst,tuted for breast feeding

This radiopharmaceutical preparation should not be administered to pregnant
or tat.ng worron unless expected benefits to be ga!ned outweigh the potentral _ g. g

'

Pediatric Use
See IND; CATIONS and DOSAud AND ADMINISTRATION Sections. Also coe the
desccphon of additional risks under WARNINGS.

ADVERSE REACTIONS: Anergic reactions including anaphylaxis have been <

reported inicoquently tol:owing the administration of Sodium Pertechnetate Tc 99m
inject <on.

DOSAGE AND ADMINISTRATION: Sodium Perfechnetate Tc hm injection is
usually administered by intravsk irget;on but can be given ora!ty. For imaging
the cinary bladder and ureters (ducct isotopic cystography), the Sodium
Perte 'hnetate Tc 99m iniection is acmaistered by direct insidiation aseptical!y into4

the todMr via a urethral catheter, fo| lowing wtuch the catheter is flushed with
i appt wiaately 200mi of stente sahne direct!y into the bladder. The dosage
!' empord varies with each diagnost-c proccouro if the oral route is elected; tne

patirnr should fast for at least Bn((6) hours before and two (2) hours after admin:s-; _

t trato1 When imaging the nasolacrimai dratnage systemf instill the Sodium '

Prctechnerate Tc 99rn injection t,y the use of a device such as a microoipet'e cr
-

'

arvar method which wnl ensure the accuracy of tne doso.,
' The suggested dose range employed for various diagnostic indicabons in the

average ADUt.T PAT!ENT (70kg)is;4

I- Vocico-ureteral Imaging ' 18.5 to 37M80 (0.5 to 1 mci)
Brain imaging 370 to 710MBq (10 to 20 mci)
Thyroid Giand imaging 37 to 370MBq (1 to 10 mci)

i Sahvary G!and imagtno 37 to 185MBq (1 to SmCi)
Piacenta Locanzation 37 to 111 MBq (1 to 3 mci)
B!ood PoolImaging 370 to 1110MBq (10 to 30 mci)

i Nasolacnmal Drainage System Mat 3.7MBq (100 Ci) 4

6
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The recommended dosage range in PEDIATRIC PATIENT S ish

- Venico-ureterailmaging .

. . - .185 to 37MBq (0.5 to imCi)?
'

Brain imaging -
_

5.18 to 10.36MBq (140 to 280pCi)/kg body weight
Iby oid Gland Imaging 2.22 to 2.9 CME'q (60 to 80 Ci)/kg body weight -
Blood PoolImaging - - 5.18 to 10.36MBq (140 to 280 Ci)/kg body weight ~

A minimum dose of 111 to 185MBq (3 to SmCi) should be employed it --
radionuclide angiography is performed as part of the blood pool or brain imaging -;

procodure.
'

NOTE: Up to one (1) gram of pharmaceutcal grade potassium perchlorate in a suit.
able base or capsulo may be given prior to administraton of Sodium Pertechnetate
Tc 99m loiection. When Sodium P6ttechnetateTc 99m Irjection is used in chtidren ,

for brain or bicod pool imaging, the administtation of potassium perchlorate is
'

-,

especially srnportar.1 in order to minimize the absorbed radraDon dose to the thyroid
'

*gland.
.

.. .

The pation! dose should be measured by a suitable radioactivity calibration
system imrned stely prior to administraton of the dose.

Parerneral drug products shou!d be inspected visually for particulate matter -

and discolorabon prior to administration whenever solution and container permit- ;.

The solution to be administered as the patient dose should be crystal clear and
contain no particulate matter. Do not use an eluate of the TECHNEllTE".
Technetium Tc 99m Generator later than one (1) working day after elution
(12 hours).

RADIATION DOSIMETRY s

The estimated absorbed radiation doses 2 to an average ADULT patient (70kg)
.from an in'Javenous injection of a maximum dose of 1110MBq (30 millicuries) of

'

Sodium Pertechnetate Tc 99m injection distributed uniformly in the total body of-
subjects not protreated with blocking agents such as pharmaceutical grade potas-h storn perchlorate are shown in Table 5 - For placenta locahzation studies, votien a :M':
maximum of 111MBq (3 millicunes) is used, it is assumed to be uniformly equili-
brated between matemal and fatal tissues,

'

Table 5. Absorbed Radiation Doses (Adults)

F mGy/1110MBq
(rads /30 millicuries)

Resting . Actve mGy/111MBq'

Tissue Population Population (rads /3mCl)

Bladder Wab 15.9(1,59) 25.5 (2.55) -

Gastrointestinal Tract
Stomach Wa|1 75.0(750)- 15.3(1.53) -

Upper Large intestne Wall 20.4 (2.04) 36.0(3.60) -

Lower Large Intestine WC! 18.3 (1.83) 33.0(3.30)- -

Red Manow 5.7 (0 57) 5.1(0.51) --

- Testes 2.7(0.27) - 2.7 (0.27) -

' Ovaries 6.6(0.66) 9.0(0.90) -

Thyroid 39.0 (3.90) . 39.0 (3.90) . --

Brain 4.2(0.42) 3.6(0.36) -

Whole-Body 4.2 (0.42) . 3.3(0.33) -

0.5 (0.05)Placenta . -
.

Fetus - - ' O.5 (0.05)

In pediatric patients, the maximurn radiat:on doses of 185MBq (5 millicuries) of'

Sodium Pertechnetate Tc 99m infection administered to e neonate (3.5kg) for brain
or b!ood pool imaging with radionuclide angiography are shown in Table 6. In

4

podiatric patients, an average 30 minute exposure to 37MBq (1 millicurie) of
Sodium Perfechnerate Tc 99m injection sollowing instillat:on for direct cystography,

7 +
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results in an estimated absorbed rad ation dose of approximately C,30mGy (30 mil-
liraos) to the t>! adder wa9 and 0.04 to 0,05mGy (4 to 5 miorads) to tne gonads 3 -

Table G. Absorbed Radiation Doses (Pediatric)

Absorbed Radiaton Doses .

37MBq 1 mci) - 185M84 .
(rads / '

-

Tissuo mGy/ ' (rads / mGy/ -
SmCt) '

lhyroid (without perchlorate) 46.0 (4.6) - 230 0- (23.0),

Thyroid (with perchlorate) 9.7 (0.97) . 48.5 (4.85)
Large Bowel (with perchlorate) 19.0 (1.9). 95.5 (9.55)-
Testes 1.0 (0.10) 5.1 (0 51)
Ovanos 2.2 (0.22) 11.0 . (1.10)
Wholo-Body 1.5 - (0.15) 7.6 (0.70)

2Mcofied from: Sunmary of Current Radiabon Dose Estimates to Normal Humans from 9 hic as -
Sodium Po".ochnr2 tate MIRD Drea Esbmales Repori th 8. J Nuct. Mod.17(1) 74J7,1976.
Khnway. JJ. er al Direct and indirect radamucisde cyskgraphy J. Urol.113 CD693 May 1975

Table 7. Absorbed Radiation Dose from Dacryoscintigraphy
Using Sodlum Pertechnetato Tc 99m

,

Absorbed Doso
mGy/ (mrad /

Target Organ 3.7MBq 100 Ci)

Eye Lens' '

If lacrimal fluid tumover is 16%/ min 0.140 - 14.0 .
!! lacrimal fluid tumover is 100%/ min 0.022 2.2

g Il drainage system is blocked 4.020 402.0 f} s

Total Body * 0.011 1,1

Ovaries * O030 30 7
'

Testes * O 000 0.9
Thyrord* ' O.130 13.0 ,

* Assuming no t>tockage of drainago system MtRO Dose Eshmate Repori No. 8, J. Nuct Med
'

17.74 77, 1976-

HOW SUPPLIED: Du Pont Radiopharmaceuticars TECHNEllTE , Technetium
Tc 99m Generator is available in the following quantities of radioactmty: 8.3,16A
25.0,33.3,50.0. C6.6,83.3 and 100.0GBq (225,450,675,900,1350,1800,2250,
and 2700 malicurics) of Mo99 on the calibration dato (as ececifted on the product ,

not identficauca label affixed to the generator), Each generator is supplied with the; }
fo!!owing standard components:

1 COUect Needio Seal Vial (placed in generator dust cover)
6 EluantChargeViats
6 Eluate Conection Vials
1 Packagoinsert

10 Radiation Labels (Collecton Vial)
10 Radration Labels (Eluting Shield)
1 Molybdenum Mo99 Achvity Record

First order generators are shipped with the following accessory components:

2 Eluting Shields
Extra quantities of these components may be obtained at the customer's
request.

OTORAGE: Contro3ed room temperaturem 15*C 2 30*C(59Q80% @o
-
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EXPIRATION: The coraton hme of tre Sodurn Pertechnelato Tc 99m Inioctionis I
not lator tha612 hours after clution- (!1 the cluato is to be used to reconstituto a lut i

for the preparat:on of a Technetum Tc 99m radopharmaceutcat, the kit should not i

be used after 12 hours from 1:me of Generator olut>on or after Srx hows from the |

tine of reconstitulon of the Lit.) . .

The expiraton dato of the TECHNELITE , Technetium Tc 99m Generator is a
ma ximum of inittoon days aber cobration.

ELUTION INSTRUCTIONS-TOTAL ELUTION METHOD
1. Waterproof gloves should be wom during elutcrt
2. Remove dust (clear plastic) cover of generator wnich contains the sterilo col-

lect needle seai vial with bacteriostat.
3. Perform all subsequent operations aseptcally.
4. Remove cNcone needle seal from cluant chargo we,.. Discard as radcactwo

wasto.
5. Remove lhp ot! seal and swab septum of eluant charge vial with a bactoricido

(such as 70% iscompyl alcohol), allow to dry, and incert the wal into charge
well. Vial should be hrmly inserted to assure puncture of teptim

'
6. Opon efuton shield base and insert an eluate collection mal from which the flip-

off sea! has been removed Screw base back on securOly. Swab the exposed
vial septum with a bactericide.

7, Remove vented needle cover from cohect well, Discard as radcactive waste.
8. Insert shielded etuato co!!ection vial in coUoct weil Elution should commenco

within 30 seconds and can be vtSually checked by the appearance of bubbles
in the etuant charge waL" e

" NOTE: If bubbles do rot appear in the ofuant charge vla! wnhin 30 seconds,
eitner one of tho vials has not been proparty placed on its noodlo of the eluato
vial has no vacuum. Remove the clue e collect,on v:al to prevent vacuum loss;

O then remove arvJ reinsert the charge vial Reinsert the e uate co!!octon vial and O
sf otution does not commence, use a second shielded collection vial.
Caution: Tampering with the internal cornponents could compromise
sterility and present a. radiatioi))szard. This generator should not -
he dismantled. O W

9. To assure proper yield and functioning, clubon nv.rst proceed to completion as
evidenced by emptying of the charge vial, Allow generator to e'ute for at least
3 rTanutes after the charge fus been drained, or for a total of 6,ninutos. y

10 After elution has beco comp!cted, remove shield contitining the collecton vial
Remove the collect noecle s9al vial from the generator top cover, and using a
bactoncido, swab the septum of the col;ect needle seal vial and insert over the
collect necole. The eluant vial is storde andfhould stay an placo until the next -

clution, functionmg as a seal for the needles within the charge won,
11. All out and attach the appropriato suppfidd pressuto sensitive radioactivity

labels to the etution shield containing the filled etuato cdloction vial Do not uso
an ciuate of the Technetium Tc 99m Generator !ater than 1 working day after
the time of elution (12 hours).

12.Use a shielded cyringe when introducing the Sodium Pertechnetate Tc 99m
solution into mbdng vials.

13. Maintain adequato shielding during the life of the radioactve preparation by
14 sing a lead vial shield and cover, and use a shielded syringe for withdrawing
and injectng the preparabon.

ASSAY INSTRUCTIONS FOR THE
TECHNEllTE* , TECHNETIUM Tc 09m GENERATOR ELUATE

'

The TECHNEUTES, Technetium Tc 99m Generator Eluato may be assayed using
an ionizaton chamber dose calibrator. The manufacturers instructions for opera-
ton of the dose ca!sbrator should be followed for measurement of Techneturn
Tc 99m and Molybdenum Mo99 actvity in the generator etuate. The Molybdenum

9
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I99/ Technetium 99m ratio should be determined at the time of elution prior to-
"

administration, and from that ratio, the expiration ime (up to 12 hours) of the cluate
mathematcally determred, Each cluate should meet or exceed the punty require-'

monts nf the current Unlied States Pharmacopeia; that is, not more than , 3
0,0056MBq (0J15 microcurie) of Molybdenum 99 per 37MBq (1 millicurie) of
Technobim 99m per administered dose at the time of administration.

' - *

'

RADIOMETRIC MOLYBDENUM TEST PROCEDURE =
Thts method is based on the fact Inat rnost Technebum Tc 93m radiaton can be -

feacify shielded and only the more energetic gamma rays from Molybdenum
Mo99 (73910N and 778 kev) are counted in the 550-850KoV energy range. A sim .
u!ated Molyodenum Mo99 source utilizing Cesium Cs 137 desolved in hard plastc-
is Gupplied upon request in the geometry of the Technetium Tc 99m Eluate
Collection Viat. The entire cluate may be assayed for Mofytydenum Mo09 actrvity
as follows:
1. Ou Pont Radcpharmaceutcars Cesium Cs 137 reference scurce which has

the same geometry as the generator eiuate must be used to standardi/e the
wrAl counter.

2. Determine the background after setting the window to tho 550450 kev energy
range.

,

3. Count the Technetam Tc 99m etuate in its lead shield (thereby shielding out
Technetrum Tc 99m) by placing over tne well or probe.

4. Count the Cs 137 re'crence source in the same shield georr,etry for the same
time period.

'

,

,

S. Computo Mo!ybdenum Mo99 actmty in the etuate as follom:

pCi Molybdenum . Ci simebted Mo99 x net cpm Eluate

(p Mo99 (total) net cpm simulated Mo99 reference source g
Divide this number by the mci of Technetium Tc 99m. This result (pCi'
Mo99#nCi Tc 99m) can be converted to MBq Mo99/MBq Tc 99m by mu?tiply+
ing by 10 3. The U.S. Pharmacopeia and the U.S. Nuclear Regulatory
Commission or equivalent Agreement State regulations specify a hmit of
u00015M8q Molybdenum Mo99 per MBq of Technetum Tc 99m (0.15 Ci.-

Mo99/ mci Tc 99m) at the t me of adertnistration to each pat ent

COLORIMETRIC ALUMINUM ION TEST PR'XEDURE
Du Pent Radiopharmaceuticars offers att Aluminurn lon In6cator Kit as an acces-
sory to permit monitonng the aluminum ion in each cluate. It is based on a colori- -

metric reaction performed on a paper strip impregnated with indicator. A bottte of'

aluminum ion standard is included. Complete information is avai able on request.l

DfSPOSAL: All components shipped with the TECHNELITE*, Technetium Tc 99m
Generator should be monitored for contamination prior to disposing into routine -
trash systems. The Technetium Tc 99m should not be disposed of into routine
trash systems. The generator should be disposed through a USNRC or Agreement
State licensed disposa) agency or by a method approved by the appropriate regu-
latory authority. Spent genotetors should be returned; complete return
Instructions are provided regularly with generator shipments and are also
evaltable on request.

.

The U.S. Nuclear Regulatory Commission has approved this generator for dis-
tribution to persons licensed to use byproduct matenal pursuant to Title 10 CFR
Part 35 635.57 and 635.200, to persons who hold an equivalent hcense issued by
an Agreement State, and, outside the United States, to persons authorized by the
appropriate authonty.

.
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Du Pont Radiopharmaceutical Divr., ion
The Du Pont Merck Pharmaceutcal Co. -

331 Treb|e Covo Road _

Bilfenca, MA, USA 01062
For Ordering Ca!! Toil-Free: 800-225-1572 All other business: 800-362-2668

(in Massachusetts and international, ca t 508-067-9531)

[dSIPseht 5;109,i60 -- [

Du Pont Radiopharmaceutical Division
The Du Pont Merck Pharmaceutical Co.
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. The De Pont Merck Pharmaceutical Company.. .
Ra$cpMrma:eJcal Dvison[ - pd

'

(31 Treblo c'ove Road . L
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. 608) 667 9531

June 17,1992

|{[$
United States Nuclear Regulatory Commission CN
Region I
Atta: Francis M. Costello, Chief

DU PONT Research, Development & Decommissioning Section
Division of Radiation Safety and SafeguardsMERCK

- 475 Allendale Road
King of Prussia, PA 19406 'Lec__.1 % .l.f __________

M *f '
_._ . ___

Check No. JQ/_P0
Amo unt [ffi _ _ _ _ _ _ _ _ _ _ _ , _

Reference: Materials License No. 20 00320-16MD Poe Caoory J.p_ _ _ _ _ _ _ _ _ _ _
hvo of Fee .Aprd

[[De4e Check Hovd

Da* Com td.3C.25_~25[$$
La r 4 _ p2 d f r N _ _ . _ _ _ _ .,Gentlemen: .

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
ofuce with our rencwal application dated December 28,1988.

By the start of the 4th Quarter 1992, the Radiopharmaceutical Division would like
to introduce a new Tc-99m generator to the nuclear medicine marketplace. This
new genemtor 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 'Technelltem". The
Technelite unit incorpomtes 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
engineering drawings of the new Technelite generator using either shield "B" or
shield "C". , a

<- -

I have also enclosed for your review a copy of the following: h g
* I: R

1. The revised Technelitem package insert 9x ro 2
*2. Artwork / markings on surface ofgenerator can ? G

3. Generator can label T a
4.12bcl for 5.8 ml cluant vial y 9
5. Label for 20 m cluant vial . B
6. label for cluate collection vial

The radiation labels for the technetium eluate vials and lead shield do not require
any revision. These labels will remain as submitted ta your of0ce in the license
renewal application dated December 28,1988,

116746-
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- _ _ _ _ _ _ _

'' '

O O-

.

.
.

June 17,1992

Francis M. Costello, Chler
U.S.N.R.C. Region 1
475 Allendale Road
V.ing of Pmssia, PA 19406

Page 2

s

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

We request the LP 5 un!' ontinue on this license in addition to the new
Technelite generator wah shields B and C. Please contact me if you require any
additional information.

Sincerely,

( .

WS .

Francis E. Roy, Jr.
Ilealth Physicist

Telephone: (508) 6718242

Toll Free: 1800 362 2668, ext.8242

- ___ _ _ _ _ _ _ _ _ _ - _ _ - .__-___ _______-___--______ - _-____ - - _ -_ - _ - _ ____ _ _ _ _ _
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" W Du Pont Merck Pharmaceutical Company'

'
Madiopharmaceutical Division

Technical Report on Technellte Tc 99m Generator Shields
[ (Revised Ul&92)

"B" and "C" Shld6

PURPOSE

New designs of the Du Pont Merck Pharmaceutical Company's Tc-99m
Generator have been developed from the LP 5 design (currently in use) that ,

utilize one of two genemtor shields that have a common top. The primary
reason for the new designs is to allow steam sterilization of the Mo 99
generator column while attached to the top sh!cid.

The secondary reasons for the new designs are to climinate the auxillary
lead sleeves used in shipping, and to optimize the shleiding to reduce the
package shipping weight while maintaining a low transport index (TI), box
reading and genemtor 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 5 genemtor shield. The larger activity

'

generators can be better shielded with the large "C'' .._, eld, while less -
shielding is needed for the low millicurle generators.

,

'

All of the generators with the new shleids are well below the maximum TI
limit of 10.0. The TI's for the range of use are shown in Tables 1 and 2.

The box readings,in a 14 inch cube box, aref 60% of the rnaximum box
surface reading limit of 200 millirem 4 tour. t'

The ranges of use of Tables I and 2 for the Technellte genemtor shielda B
and C overlap so that lowet Tl's can be attained for certain international
transpo:1 requirements or when requested by customers.

Specific generator data is shown in Table 3. The new generators with '

shields B and C are compared with the presently used LP 5 with and -
- without the auxiliary sleeve. The millicurie content of the new generators is
at or within 5% of the highest millicurie content of the range of use.

Figure I and 2, attached, show the generator assembly dmwings of the
Technelltem genemtors with shleids 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.

>- p- yg --,7- { e-n-e r w gy---ww-4- -y--ww w wwgw.,-,, V, ww,, ,.w.- ,,w,,w-- g 4 r*-- < e- % w- w- -
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DESIGN Cl!ANGES

'Ihere are 4 tr.ajor changes incorpomted into the new Technellte W generator
shleid design,

a) Top plug of the generator
b) length of the intemal cavity of the shieldi

c) Thickness oflead, and package weight of the generntors-
d) Shipping sleeves used in packape>

,

These will be discussed below;

a) Ipp plug: The LP.$ shleid has a slmple top plug with grooves for the
column needles in the shield body with a close fit to prevent beaming.
The new gencrutor iop has a three piece shleid assembly. The shield
assembly encapsulates the genemtor column and needle assemblies
which includes a supportive plastic plationn. This assembly is
designated as the generator core unit and is autoclaved during the
manufacturing proce:s. The generator top or core unit is the same for
both shields il and C (Figure 2)

t

b) Iht.knath oflaternal cnvity: The glass column containing the alumina
has been shortened from 3" to 2", and the intemal cavity of the shields

! has been shortened from 3.5 inches to 2.5 inches. This change
decreases the height of the shields.

I c) Ihkkness of the_kM.sljkidi: llelow is a comparison of the lead
thickness of the 1.P 5 generator with the proposed Technelltem
generator shields Il and C.

Inches oflead
: Modtl Shk Ipp Ilottom Pka. Welght
|

Current Use: LP-5 + Sleeve 2.18" 1.92" 2.03" 41 pounds

| Current Use: LP 5 1.68" 1.92" 3.03" 31 pounds

; Proposed: 11 1.85" 2.63" 1.65" '29 pounds-

h Proposed: C 2.20" 2.63" 2.2I" 39 pounds >

-f
d) The lead sleeve used in the LP.5 unit package for shipping has been

,

climinated. The new shields (Il and C) include the extra lead as part of
the Technelitem c nerator shield, asuhing in an increase in the .
generator diameter.

.

1
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TABLE 1
T.I. CHART - GENERATOR SHIEI D ~B"

-

RANGE OF USE

'

TIME OF SHIPPING
GENERATOR SfZE @

,

O DAYS 1 DAY 2 DAYS 3 DAYS
CAllBRATION DATE

MC PRECAllB. PRECALIB. PRECALIB. PRECAll8.

SIZE

DESIGNATION MCI MCI T. I. MCI T.I. MCI T.I. MCI T.I.

F1 225 225 0.3 289 0.4 373 0.5 479 0.6
f

F2 450 450 0.6 579 0.7 745 1.0 958 1.2

F3 675 675 0.9 868 1.1 1118 1.4 1438 1.8

F4 900 900 1.2 1158 1.5 1490 1.9 1917 2.4

F6 1350 1350 1.7 1737 2.2 2236 2.8 2675 3.4

F8 1800 1800 2.3 2316 23 2981 3.7 3S34 4.8_

c10 2:50 2250 2.8 2863 3.6 3726 4.7 4739 | 5.9

F12 2700 2700 3.4 3474 4.3 4471 5.6 ! 5750 7.2 i

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

.. . ,
..

.. .. . ..
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TABLE 2
*T.I. CH ART - GENERATOR SHIELD 'C' -

RANGE OF USE

GENERATOR SIZE @ TIME OF SHIPP1NG

CAllBRATION DATE O DAYS 1 DAY 2 DAYS 3 DAYS

MC PRECAUB. PRECAUB. PRECAUS. PRECAUB.

_

SIZE

DES.GNATION MCI MCI T. I. MCI T. I. MCI T. I. MCI T.I.

F1 225 225 0.2 289 0.2 373 0.2 479 0.3

F2 450 450 0.3 579 0.3 745 0.4 953 0.5

F3 675 675 0.4 868 0.5 1118 0.6 1438 0.8

F4 900 900 0.5 1158 0.6 1491 0.8 1919 1.0

F6 1350 1350 0.7 1737 0.9 2236 1.2 2675 1.4

F8 1800 .800 1.0 2316 1.2 2981 1.6 3834 2.0

F10 2250 2250 1.2 2863 1.5 i 3726 2.0 4ro9 2.5

F12 27'9 2700 1.4 3471 1.8 4471 2.4 5750 3.0

m is mr/hr at I meter from surface of package
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TABLE 3 -

<

.

T.I. @ l METER FROM SURFACE OF BOX
~

SHIELD mci SIDE 1 S!DE 2 TGP BOTTOM S!DE 3 | SIDE 4 *

LD-5 &

S!eeve 2712 3.478 +/ .110 3.339 +/ .40 3.493 +/ .57 1.939 +/ .15 3.549 +/ .20 3.410 +/ .336

LP-5 1386 3.864 +/ .051 3.458 +/ .05 1.461 +/ .111 .776 +/ .027 | 3.694 +/ .122 3.758 +/ .314
*B" 3765 3.86 +/ .04 3 66 +/ .04 1.42 +/ .04 2 69 +/ .05 3.ES ./ .04 3.26 +/ .04
"C" 6020 2 86 +/ .14 2.86 +/ .14 l 1.96 ^/ .03 1.18 +/- 02 2 S6 +/ .14 2.36 +/ .14

,

BOX READINGS. MR/HR AT CONTACT (14 INCH CUBE)
SHIELO mci SIDE 1 SIDE 2 | TOP BOTTOM S!DE 3 StDE 4

LP-5 &
Sleeve 2712 88.4 +/- 3.5 87.7 +/- 3.9 80 5 +/- 7.1 81.4 +/- 6.9 87.2 +/- 3 E6.6 +'- 3

LP-5 1386 95.2 +/- 4.8 95.3 +/- 4 6 33.5 +/- d.9 33 d +/- 4.0 96.1 +/- 3.8 94.6 +/- 2.6

*B" 3765 105 +/- 5 100 +/> 5 86 +/- 5 90 +/- 5 100 +/- 5 100 +/- 5

"C" 6020 85 +!- 5 35 +/- 5 | 123+/-5 | 50 +/- 5 | SO +/- 5 ! 85 +/- 5

O

GENERATOR CAN READING
|P,HIELD MILLICURIES S!CE TOP BOTTOM

LP-5 (4' dia. can) 2712 1.35 +/ .6 R/hr 115 +/ .015 R/hr .10 +/ .02 R/hr'

'B" (5 dia. can) 3765 .e2 +/ .02 .088 +/- 202 .112 +/ .002
"C" (5" dii. can) 6020 .36 +/ .02 .168 +/ .002 .101 +/ .002

_ __
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IDESORIPTION: L >dium Portochnotate Tc 99m I(octon, as okJtod accordervt to
the slutio's instructions with Du Pont Radiophntenacoutical's TECHNElllE ,

Technotium Ic 9"sm Gonorator, is in Sodium Chlork1) 0.9% as a storale, nonpyro-
gonic, diagnostic radiopharmaceutical sultabM for intr.svonous in}oction, oral
adrninistration. and ditoct instaliaton. The pH is 4.5 7.5. Tho cluate should be clear,
cubriocs, and frne from visible forsign nwtorial Lach oluate of the TECHFJEllTE ,
Tochretium Tc 99m Gonorator should not contain more than 0.On50MBq (0.15
mictocurine) of Motybdonum l&#3 por 37MBq (1 mflheurio)of Tochnetium Tc 99m
por administored doso at the tirrn of adtninistratiori, and not more than 10 rnicro- '

Orcms of aluminum por rnillilitar of the Tochnetkfen Tc 99tn Gonorator eluato, both
of which trust be dotormined by the usor before adminhtrotbn. Since the cluate
floos rol contain an antimicrobial agent, it should not be used k,ter than one (1) -

working day after the clution (12 hours),
Du Pont Radiopharmacoutical's TECHNELITE*, Technetlurn Tc 99m ,

Gonorator consints of a colurm containing fission produced Mo'ybdonum Mo99
adsorbod on alumina. The tormhally storihzod and scaled ccksmn is oncbsed in a -
load shiold, the shiold and other compononts are sealej in a cylindrical pinst6c
containor with an attachad handlo Built into the top surface are two rocessod .

j h wells marked CHARGE and COLLECT. fJoodios protruding frorn those two wolls O.
accommodato suppliod storilo oluant charge vials and storito eluato collection
vists. The sluting solvent consists of Godium Chloride 0.9% propacl(od into cope
tum-sonled vials.

The atuato colloction yhl is ovacuated, storile and non-pyrogonic, A storile
0.22 macrometer bactodological fattor is incorporated betwoon tre colurnn outlet -
and the collectbn vtals. OurIng rmd subcoquent to elutbn, the etuato collection vla! .

chould be kept in a radiation r,hloki. The Gonorator is thippod with a silicono re
die seal over the chargo roodb and a vonted noodle cover over the co!!oct t. +
die A storino vial containing bactorlostat la suppliod for the custormt to a$ optically
rossal the collect noodle after each olution.

' ?PPYSICAL CHARACTERISTIGS
Technotsum Tc 99m decays by isomoric transitbn with a physical half life of 0.02
hours.1 Protons that are usoful for imaging studios are listed in Tablo 1. ,

Table 1. Principal Flad!ation Emission Data - Technetium Tc 99m
~

i= Radiation Mean %/DisintoDration Mean Enorgy (koV)
_

i Gamm+2 89 07 140.5 7

hM Davkt c *H.clioactw Decay Data Taths,' 00Enic-1102a, tre (t901).

EXTERNAL. RADIAllON . .

The specibe garr*na ray constant for Technotium Tc 99m is 5.4 micro-
coulcmbs/Kg-MBq br (0.78 R/mCl-br) at icm. The first half.value thickness is
0.017cm of load (Pb) To facilitato control of radiation exposuro from millleurio -
anounts of Technotijm Tc 99m, foe examplo: the use of a 0 25cm thick standard
radiation olutbn load shbkl will attorusto tho radstion omitWd by a factor of about

,
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1000 A trrigo of values for no rotativo attonuafbn of the radiaton orntitod by this |

rad +atiuclido that retutts ftorn htorposition of varuis tttktnsros of load is slown h'

Tatato 2.

NOTC; Docaut.o tic gorpator is wolf contabod and ossentm!Fy dry, thore is littlo
l&oldood of contarnhaton duo to damago in t!atisit. lin nest probable sourco of
loakago resulthg from darnago in transit is the rentadoactNo cluant chargo vial.

Tablo 2. Radiation Attenuntion of Technetium Tc 99m by Lead Shiciding

Chield Thickness ,

load (Pb)cm Coeffickintof Attoroation

O 017 0.5'

0.08 101
0.10 10a |
0.25 104
0.33 104

Molybdenum Mo39 docsys to Technetium ic 99rn with a Molybdonum Mo99 half-
life of 66 hours. The physical docay charactoristics of Motybdonum Mo09 are such
that only 60.8% of the docaying Molybdenutn Mo99 atoms form Technetium
Tc 99m. Thio moans that only 70% of the activity remains after 24 hours: 00%'-

romains af tor 48 hours, etc. Al8 units have a minimum of 38mm,1.5 inchos
(- 0 half.value layers) of load t.urrounding the actNit/. Since the Motybdonum
Mo99 is constantly docaying to frosh Tochretium Tc 10m, it is possiblo to eluto the
gonorator at any tinn (Soo Table 3 )

Table 3. Molybdenum Mo99 Decay Chart Half Life 66.0 Hours

d )" Days Percent RArdir56ng Days Porcent nortnining ()-
~

0 100 8 13
1 78 9 10
2 00 10 8
3 47 11 0
4 36 12 5
6 28 13 4
6 22 14 3
7 17

Generator elutions may be made at any time, but the arnount of Technoliurn
Tc tom evallabio will dopond on the Interval from the lad clution Anyonnainty 47%
of maximum Technotam Tc 99m is roachod attor 6 hours and 95% af tor 24 hours.

The ciution vial shlold has a wall thickness of 7 9mm,0.31 liv:hos, and
reducos transmittod Technotsum To 99m radiaton essentially to zero. To conect
for physical docay of Tc 99m, the ftactons that romain at solocted intervals of time
are shown in Tablo 4.

I
Table 4. Physical Decay Chart: Technettum Te 99m Half Life 6.02 Hours

HourF PorCont Remaining Ikus Porcent Rom.Wijng

O' 100.0 7 44.7-
1 89.t 8 39 8
2 79.4 9 35.5
3 70 8 10 31.0.
4 63.1 11 28.2
5 56.2 12 ?5.1
0 50.1

c mutm itm.
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CLINICAL PHARM ACOLOGY: Ite portochnotato ion distribut'n in the body tims
tarty to the iodido lon but is not orgaruhod wron trrwod in the thytold gland.
Portochnotate teds to ncturruhte in intiacranial losions with oncessNo rnovase.u-
hnty or an attorod bbod tvain barrer it abo corcontratos in the choroid pknus,
thyroid g!and. sahvary glands, and stornach Howevor, in contrasl to tho lodido ion,
thn porkchnet:to bn is toloased unchangod from the thytold gland

Aftor it trovascular adin'iittiaton it tornains h the crculatory systom for cuffi-r
cont tirno to pymit bbod patt trgan poriuson, and rmjor vostol studos. Il gtad-
ualty on. - states with the ortrocollular spaco. A fructon is prorriptly excroiod via
tre kidneys.

fotbeng the administraton of Soditun Portr*chnotato Tc 99m in}oction as ( .
oyo drop, the drug rniros wth tonrs wl'hin ttw conjunctrval space Within soconds
to rinttutos it k4avos the conjunctival spaco tvid escapns irito the inforior rmatus of
the noso through the nasolacrirnal drainage systom During this procecs the
portochnotato ion pattos through the canaliculi the lacrirnal sac and the nmo-
lacrimal duct in the ovont of any enatorrkal or functional bbckago of the drainago
systorn thoro will be a backflow tosultirig in toarhg (epiptor8). lhus the portochno- _

taio escapos the conjunctrval space in the tous,
While the rmjor part of the poi ochnotato escapes wrttun a fo# rninutos of not-t

rnal drainage and taaring, it has boon docurmnted that thoto is sorno degroo of
tmnsconjunctNat absorption wrth a fractions turnover rato of 0015/ min in tormal
andNiduals,0.021/rnin in pationts without any sac and 0 027/trin in pationts with
inflamed conpnctiva due to ch'onic dacryocystitis. Individual values may vary but
ttwno ratos are probably reprosontatrvo and indicate that the maximum possibio
portochnotato absorbod will romain bnlow ono 'housandth of that usod in other
routino diagnostic proceduros.

'

INDICATIONS AND USAGE: Godium Portochnotatn Tc 93n Injoction b used IN

(. ;s) ADULTS as an agont for: (.
.

y-
Brain Irmgrig (includin0 corobral radionuclido angiography)
1hyroid imaging
Sahvary Gland imagrig
Placonta localitatbn
Blood Pool imaging (includa ,g radioruclido ang ography)
Urinary Bladdor Irnaging (direct isotopic cystography) for the detoction of

vesicourotorat roflux.
Nasolacomal Drainage System Imaging

Godun Portochnntate Tc 99m inioction is used IN CHILDREN as an agont for:
Br aln Irmging (including cor ohr al r adionuchdo angoyaphy)

- c

Thyrold Imaging
Bbod Pool Imaging
Urinary Bladder imaging ; direct isotopic cystography) for the detect on of

vesicoo otoral roflux.

CONTRAINDICATIONS: Nono known

WARNINGS: Radation risks associated with the use of Codium Portochnota's
Tc 99m injoction oro grontor in children than w1 adults and, in gonoral, the younger
the child, the grooter the risk owing b greator absortmd radiation dosos and
bogor lifo expectancy. Those groator risks should bo takon fittnty into account in
all bonofit ~ risk assosstmnts involving childton

PRECAUTIONS:
General

As in tre use of any radioactivo material. caro t.hould to taken to minimizo endta-
tion orposure to the pationt consistnnt with pmpu pat ont managermnt and to
onstro nunimum radiation o posure to occupatinnal"<orkers.

5
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Sinco trm oknto does not contain an antenicrobial agent, it etnuld not bo |
vsod after 12 hours frorn the tirne of TECliNELITE Technotiurn Tc 99m -

Gornner oluton. ;

Ahor the tortnunton of the rmsofaersnal imagng poceduro, bkwng the nose
niid washing the eyes with storito d stillod water or an lootonic sodium chiaride

1,
tsoluton will turthor rntirnite the radiaton doso.

Radophartnacouticals should to used only by physicians who are qtohflod
try trastung and experior co in the safo handhna of radonuclados and whoco op ,̂

rionce and training tmvo t son approved oy the appropriato goverrrrent agency
authorizod to iconse the ute of redonuclidos.

Carcinogenesis, Mutagenesis,impairmentof Fertility .

No animal studios havo boon performod tc evaluato carcinogenic potental or !

whether Godium Portochnotate Tc 99rn aflocts fortility in rnales or fortales.

Pregnancy Cctegory C ,

Animal reproductWe studes have not twen conducted with Godium Portoctretato
Tc 99m. It is also not known wfether Sodium Portechnotate Tc 99m can caut.o
fotal barrn when administorod to a pregnant woman cr can affect reproduction
capacity. Sodom Portochnetato Tc 99m Injocton should be gVon to a prognant
woman only if clorly nooded,

khally oxaminatbus using radiopharmacouticals, especially thoso electNo in
naturo, of a worran of childtwaring capability should to portonned during the first
few (apptoximetoty 10) rsays following the onset of rientos,

Hursing Mothers
Godrum Portochnotato Tc 99m is excrstod in human inilk during lactation thorofore
formuta foedings should be substitutod f<r brcast foeding.

Th5 tadopharmaceutical proparation etould not be administorod to prognant

{p ctating worinn unloss expacted bonofits to be gained outweigh the potential {p
Pediatric Use

Dae INDICAllONU and DOGAGE AND ADMINISTilAllON sections. Also soo the -
descriptbn of additional risks under WAftN!NGS.

ADVEFISE FIEACTIONS: Allergic reactions including anophylaos have boon
reported infroquantty following the administraton of Godium Portochnotate Tc 09m
injection.

DOSAGE AND ADMINISTFIATION: Socoum Portechnetato Tc 09m injection is
usually administored by intravascular injocton but can be given orally, For irr agog
the urinary bladder and ureters (direct isotopic cystography), the Sodium
Portochnotata Tc 99m injection is administered by droct instillation asopticalty into
the bladdor via a urothral cathotor, following which the cathotor is flushed with
approximately 200ml of stonio satino directly into the bladder. The dosage -

employed varios v,4th each diagncstic procedure. If the oral route is elected, the,

p 4tiont should fast for at toast six (G) hours boforo and two (2) hours after adminis.'

tration. When imaging the nssolacrimal drainago system, instill the Sodium!

Portochnotato To 99rn Injoction by the uso of a device such as a mictcpipotto or
similar method which will onsure the accuracy of the doso.

L The suggestod dose range employed for various diagnostic Indications in the
j- average ADULT PATIENT (70kg)is:

| Vocico urotoralImaging 1P 5 to 37MBq (0.5 to imC1)
Brain imaging 370 to 740MBq (10 to 20 mci)F

! Thyroid Gland imaging 37 to 370MBq(1 to 10 MCI)
; Sa19ary Gland tringing 37 to 185MBq (1 to SmCi)

. Placenta Localization 37 to 111 MBq(1 to 3rnCi)
{- Blood Poolimaging 370 to 1110M04 (10 to 30 mci)

Nasolacrimal Drairogo CysWm Mat 3.7MBq (1(X)pCi)

6
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1ho recorrrmndad dorage rango h PEDIATRIC PATIENTS is:
Vosco-urotoralImaging 10.5 to 37MBq (0.5 to IrnCt) ;

Brain Irnaging 5.18 to 10.30MBq (140 to 280pCl)/kg body woight
1hyroid Gland temging 2.22 to 2.96M0q (60 to 80pC1)/kg txx3y weight
Blood Poolimaging 5.18 to 10.30MBq (140 to 200pCl)/kg body wolgtd
A minimum doso of 111 to 185MBq (3 to SmCl) should be employed if

radonuchdo angiography is poricemod as part of the bbod poof or brain imaging
pro odoro
NOTT: Up to orw (1) gram of ptstmaceutcal grado potassurn porchlorato h a suit. ;

able bar.o or capsulo rnay to gNon prior to adrrdntetrarson of Sodium Portochtwtato
Tc 99m injoction. When Sodium Portochnotato Tc 99m injection is used in children
for 9ein or blood pool imaging, the administration of potassium porchlorate is
especially inportant in order to minimizo the atxorbed radiation dose to ttw thyroid
gland.

The pationt doso stould te treasured ty/ a tuttable radionctkity cultbretko
systorn imtnodtately prbr to administration of the doso.

Parontoral drug products should bo ingscted visucity for particulato mattor
and discoloration prior to administration whenever solution and contairet pormit.
Tho soluticre to be administered as the patient doso should be crystal clear and
contain no particulato matter. Do not use an cluate of the TECHNEllTE". - >

Technetium Tc 99rn Generator later than one (1) working day after slution -

(12 hours)

RADIATION DOSIMEThY
Thu or,timatod absorbed radiation dosos? to an average ADULT pationt 70kg)
frorn an intravenous injection of a nmlmum dose of 1110MBq (30 rM1 bun (es) of
Sodeurn Ponochtwtato Tc 09m injoction distributed unifctmiv in the total body of
subjects riot protreat3d with blocking agents such es pharmacoutical grado potas. m #

'(7)' slum porchlorato aru shown in Tablo 5. For placenta localization studios, when a X7
rmuirnum of 111MBq (3 milicurios) is uted, M is essumod to be uniformly equili-
brated between matemal and fotal tasuos.

.

Table 5. Absorted Radiation Doses (Adults)
'

rnGy/1110MBq . l f
(rads /30 milheuries)

Rosting Activo . mGy/t ilMBq
lissuo Populaton Population (rads /3 mci)
Dladdor Wall 16.9 (1.59) 25,5(2.55) -

GastrointestumlTract:
Stomach Wall 75.0 (7.50) 15.3(1.53) -

Uppor Lar09 Intestine Wall 20.4 (2.04) 36.0(3 00)- -
.,

lowo' Largn intastine Wall 10.3 (1.83) 33.0(3.30) -

Rod Marrow 57(05i) 5.1(0.51) -

Tostos 2.7(0.27) 2.7(0.27) -

Ovarion 6.6(0.00) 9.0(0.90) -

Thyroid 39 0(3.90) 39 0(3.90) -

Gruri 4.2 (OA2) 3.0(0.36) -

Wholo Body 4.2 (0.42) ' 3.3(0.33) -

Placorita - - 0.5 (Of6)
fetus -

_ _ _ . . . . _ _ .
0.3(0.05)

-

in podiatric patients, the matinun radiation dosos of 18SMBq (5 millicuries) of
"Godum Portoctwwtato Tc 99m injoction administered to a reonato (3.6kg) for brain

or blood pool imaging with radonuclido angiography are shown 6n Tabio G. In
podratric pationts, nn avorogo 30 minuto exposure to 37MBq (1 miliscurie) of
Sodum Portochnotate Tc 99m injection following instillation for ditoct cystography,

7
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tosuu h an er,timated absorbed radiatkri deso of approxitrotst 030rroy (30 rnli>/
Inads) to the bladdor wall and 0.04 to 0.05nGy (4 to 5 mitiradt) to the gonads.3 '

Table G. Absorbed fladiaticn Doses (Pediatric)

Absortod badntbn Duses
Tissuo rnGy/ (radt/ rnGy/ (radt/

37MBq inC) 18SMBq 6nc)
,

Ihyroid (without porchbrato) 46.0 (4.0) 230.0 (23.0
Thyroid (with porchlorato) 9.7 (0.97) 48.5 (4.85 :

Large Bowel (with porchbtate) 19.0 (1.9) 95.6 (945)lostos 1.0 (0 10) 5.1 (0.61)
Ovarios 2.2 (0 22) 11.0 (1.10)
Wholo-Dody 1.5 (0.15) 7.0 (0.70) ;

IW$ried frtsn: Dunmary of cuirent fladafkn Does Estwnotes to thymni thimane frorn 99r+Tc as
Sorksn l'ortatswtaie. MtDD Oooo Estkustos fierot No. 8 J Pact Ed 17(1) 74 77,1970.
llCemmy,JJ. er af Diroct eruf kwfirect todkruckt cystagreshy J, thd it3. f.M003 May 1975

Table 7. Absorbed Radiation bose from Dacryoscintigrriphy
-

'

Using Sodium Pertochnetete Tc 5Jm

Atarbod Dose
mGy/ (mrad / !TarDot Organ 3.7MBq 100pCl)

Eye Lons:
If laceImal fluid turnover is 1G%' min 0.140 14 0
ff laclimts! fluld tumover is 100%fmin 0.022 2.2.g If drainapo systom is blocked 4.020 402.0 fp

'lotal Body 0.011 1,1
Ovarica * 0.030 3.0

[ Tottos* O.009 0.9
Thyroid * 0.130 13.0

_-

* Assuming no blockage of drainage system. Mind Dose Est6nate floport No. 8 J. Nuct Med. ~

17: 74-77,19?a.
|

HOW SUPPLIED: Du Pont Radiopharmaceuticars TECHNEUTE", Technetium
Tc 99m Generstor is available in the following quantities of radioactivity: 8.3,16.6J
25.0,33.3,60.0. 06.0,83.3, and 100.0GBq (225,450,675,900.1350,1800,2250,
and 2700 millicuries) of Mo09 on the calibration dato (as speel$od on the product
lot identrication labol affixed to the generator). Each generator is supplied with the -
fotbwing standard compononta:

1 Colloct Noodle Seal Vial (v sced in gonorator dust covor)
6 Eltant Charge Vlats
0 Eluate Collection Vials
1 Packag% nsert

10 Rad 6ation Labots (Co loction Vial)
10 Radiation Labols (Eluting Shloid)

1 Mohtxfonum Mo09 ActMty Rocord

Flr st order gonorators are shippod with the fotbwing accessory components:
2 Eluting Pileids-

Extra quantities of those compononta may in obtained at the customer's
request.

STORAGE: Generator and eluato are sto;ed at room terrporature (15 - 30*C).
Avoki treezing

8
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EXPIR AT10N:'lho expiraton tkne of the Godium Portochnotato Tc 99m inJocton Ia
tot lator than 12 hours attor elutkA (if the cluste is to be used to roconst,tuto a kit
foi the pr.4ntation of a Technotium Tc 99m radiopf winacoutical, the kit s? ould not
to used after 12 hots: from timo of Gorerator oluton or after six hou's frcen ttW
trre of roconstitution of tte kit )

The orpiratbn date of the TECHNELITE*, Technotum Tc 99m ( orator is a
trmrmtn of thttoon days after cakbration.

ELUTION INSTRUCTIONS -TOTAL ELUTION ME1h00
1. Watorproof gknos shauld im worn during olution.
2. Honme dust (char plastic) cover of gormrator which contains tte storile col.

lect twedio soal vial with bactorlostat.
3. Pedorm eB subsoquent oporations acoptically.

.

4. Rorime allicono roodle soal from cluant charge well. Diocard as radioacttvo
wanto,

5. Ikanovo filpoff seal and sweb soptum of oluant cintge vial with a bactericido
(such as 70% loopropft alcohot). allow to dry, and insort tho vla! In'o chargo .* ,

well. Vmt thould Le farnly bsorted to assuro puncturo of septum.
6. Opon elutko shield base and bSort an oluato colloction vial from which the ftp-

off soal has twon removed. Screw base back on scouroty. Swab tte exposod -
vial coptum with a bactor6ckJo. 1

7. Ibrovo vented noodio cover ftom collect well. Dmcard as tadoactive wasta.
8. Insort shielded clunte cotisetkw1 vial in co:loct well Elution stould cormence

within 30 soconds and can be visuelly ctmcked by the appearance of bubbios
h tte cluant charDe vlot"
" NOTE:If bubbles do not repoor in tte cluant chargo vial within 30 secondo,
oltter ore of ttm vials has not twan proportv placed on its noodle or the cluate

'

vial has no vacuum. Retrove the otuate collection vial to prevont vacuum loss;.
i b then renovo and reinsert the chargo Vlal. Rolnsort the cluate collection vial and O

If clution does not commence, use a second chloidort collection vial.
Cautiont Tampetir.g with the internal components could compromise
sterility and present a Fladiation Harard. This generator should not '
be dismantled. <

0. To assure popor yiold and functioning, olution must proceed to corrplotion as
ovidonced by rnptying of the charge vial Allow grwerator to clute for at least
3 minutes after the charDe has boon drained, or for a total of 6 minutes.

10. Aftor oluton has boon corrpletod, forTovo chiold containing the collection vial,
Roneve the cotloct roodle seal vial from the generator top cover, and using a -
bactoricido, swa5 tim septum of the collect noodle seal vial and insert over the
colloct rmodle. Tho cluant vial is storite and shoukt stay in place unt I tte next
elution, functontng as a seal for the noodio within the charge woll

.

11.nll out and attach the appropriato suppfled pressure sensitive radioactMty
latels to the olution chleid containing the filled eluate collection vial Do not use
an oluate of tte Technotium To 99m Gonorator lator trmn 1 workbg day aftor
the titre of olution (12 tours),

12.Uso a shioldod syringe wtan introducing tre Sodium Portochnotata Tc 99m
Soluton into rntxing vlais.

.

13. Maintain adoquate shioldng during tho tde of the radioactive preparation by
using a load vial shiold and cover, and use a shielded syringo for withdrawireg
and Injocung the preparstion.

ASSAY INSTRUCTIONS FOR THE |

TECHNELfTE", TECHNET1UM Tc 99m GENERATOR ELUATE
The TECHNElllEw. Tochristium Tc 99m Genorator Eluato may be assayed using
an lontration chamta dose calitwator. The manufacturor's instructions for opera.
an of the dose calibrator should be followod for measuromont of Technottum
ic 99m and Motybdonum mod 9 actMty in the gormrator eluate. The Molybdenum

9
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99/Tochnotium 99m ratio should be dolormined at the tirre of ekstion priot to I

administratbn. and from that ratio. the expir ation timo (up to 12 hours) of ite otuato 'l
nothomaticatty dotwmired. Each oluato stould nuot or exceed tre purty requiro- e

monts of the curront United States Phartnacopeia; that is, not rnoro than
|0 0060MBq (0.15 microcurio) of Molybdenum 99 por 37MBq (1 rnitlicurio) of

Technotium 99m por administorod doso at tho two of administration. |

RADIOMETRIC MOLYBDENUM TEST PROCEDURE
1his rmttod is (mst on the fact that rrost lochnetium Tc 99m todiation can be
toadily shiolaed and only the more onor09 tic gamma toys from Motybdonum
Mo09 (739KoV and 778KoV) are counted h tho 650460 kev enorgy rango A sim. ;

u!ated Motylidornm Mo09 sourco Ut.ilizing Cosium Cs 137 desotvod h hard plastic
is suppliod upon f oquost in tho Doometry of the Technetium To 09m Eluate I

Collocton Vial. The entero cluato rnay is ar.cayod for Motybdenum Mo09 actMty
as fotbws: *

1. Du Pont f%dbpharmacouucal's Coshm Ca 137 referenco source which has
the term gounotry as the gororator oluato trust be usod to standardize t!w
well counter. -

2. Dotormino t% %ockgrcond attor cutting the wbdow to tho 550450KoV ororgy ,
rango.

3. Count the lochnotun Tc 99m cluato h ite load shiold (thoroby chiolding out .
,

'

Technotbri To 99m) by placing ovor the woli or probo. -

,

4. Count tho Cs 137 refotonco soutco in ttw sane shiold goomotry kw the same
!tano porkx1 '

5. Corrputo IM@donum Mo99 activity in tte oluato e folksws:

pClMotytomum a pCl sirrulated Mo09 x not cpm Eluato

g. Mo99 (tota') not epm cirrutatod Mo99 roforonce sotrco g
Divido thit number by the mCl of Technotium Tc 99m. This fosult (pCl

,

Mo99/mC1 fo trJm) can be convorted to MBq Mo99/MBq Tc 99m by rnuftipty- '

ing by 10 A 1he U.G. Phartnacopeia and the U.S. Nucioar Hogutatory
Commission or equivalent Agrooment Stato regutations spectfy a limit of
0.00010MBq Molybdonurn Mo99 por MBq of Tochnottum Tc 99m (015pCl
Mo99/ mci Tc 99m) at the time of administration to each panont.

COLORIME1 mc ALUMINUM ION TEST PROCEDURE
Du Pont RadiopnartrncouOss o%rs an Aluminum lon indcator Kit as an acces-
sory to pstmit innnitoring tho aluminum ion b cach elr'.o. It in based on a cokxi.
rmtrio reaction portormod on a paper etnp imprognated with indicator. A bottle of
aluminum ion standard is includod, Cortplote information is availabio on roquest.

r

DISPOSAL:All compononts shipped with the TECHNELITL*. Technotrum Tc 99m
Genoratar should tw rnonitoied for contaminaten prbt to disposing into routino

:

trash systoms. The Technotturn Tc 99m stould not bo disposed of into routino !

trash systems. The gomtator should be disposed ttwough a USNRC or A roormnt0
Stato hconsod disposal agency or try a method approvod by the appropriato rogu.
latory authority. Spent generators should be foturnod; complete return
Instru '' are provided regularly with generator shipments and are niso
avalla . _. tequest.

.

.

.

'

The U.S. Nuclear Regulatory Commission has approved this generator for dis-
tribution to persons liconsed to use byproduct mmortal pursuant to Title 10 CFR
Part 35 $35.57 and $35200, to persons who hold an eq Jivalont liconso issued by
an Agroorrent State, and, outsido the United States, to mrsons authorlzed by tho

,

appropriato authorsty. i

,
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Du Pont fladoptwrnacout6 cal Division
Tho [>J Pont Morck Ptwmaceutcal Co.

331 Treblo Covo Road
Bilterkm MA, USA 01862

For Ordoring Call TofLfroo: 800 2251572 All othor txisir ess- 600-362 2GG8
(in Massachuwts and intornatonal, call 603(67-9531)

Patent Pondng

Du Pont Radiopharmaceutical Division

The Du Pont Merck Pharmaceutical Co.

DU PONT
PHARMA

S130'A Printed in U. S. A.
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Single Use 20ml See Package insert

"""""" "*"' "T# * The contents of this vial are to
TechneLite be used for a singte gener- g

ator e!ution. The empty vialT.eein.e.um Te som o.n.rew
must be left on as a generator

Sterile Non-Pyrogenic seal unti' the next etution.

Each mi contains
9mg Sodium Chloride. To be

Ma+eed wused exclusively as Eluant for
Du Pont RaoiopharmaceuticarS Du Pont Radiopharmaceutical Devision

The Du Pont Merck Pharmaceuticaf Co. ..

Tc 99m Generator in accordance Bred W.U.SA Of 862with instructions supplied. ,

g o O
o CAUTION: Federal (U.S.A.) law DU PONT Z -o

3 prohibits dispensing without PH ARMA O
-8 W

'D prescription.
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15 E$s$ Technetium Tc 99m l'! ,
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M __ S 2 !! 8 ELUATE [l=4518'

e en 0- e a .

9 g Ig f, COLLECTION VIAL ,g jit

3 10 ti. -8 e 3 (evacuated) $i!'

. @ -$ 5 e 2i] 3-

p e .5 For use with the ;*3 .

O
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ta o55 Du Pont Radiopharmaceuticars :3 o

: O 5 se Technetium Tc 99m Generator ad 3 ci.
! O only as directed 513041 35
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TIIE A'ITAClfED DOCUS1ENTS ARE TO IlE PROCESSED AS ONE AfATERIAIS
I,ICENSING PACKAGE UNDER.....

:

LICENSE NUhtllER: c/4 -4 4524 //< ////3
I

i DOCKET NUh1IlER: 8 5 0-///G I
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