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Mallinckrodt, Inc. License No. 24-04206-08MD
Diagnostic Imaging Services Docket No. 030-10546
A11N: Jack !" tin, RPh.

Faci' ny Manager
1827 Delt Way Drive
St. Louis, M0 63114

G(ntleme

This reft to the routine safety inspection conducted by Evelyn R. Matson,
Mark Mit .. ell and Michael Kurth, of this office on February 14, 1991 of
activities authorized by License No. 24-04206-08MD and to the discussion of our
findings with you by telephone on February 22, 1991.

This inspection was an examination of activities conducted under your license
as they relate to radiation safety and to compliance with the Coramission's
rules and regulations end with the conditions of your license. The inspection
consistcd of a selective examination of procedures and representative records,
observations, independent reeasurements, and interviews with personnel.

The inspection included a review of an allegation received by the NRL
Region 111 on recember 13, 1990. The details concerning this cliegation ore
contained in the enclosure to this letter. (AMS ho. R!ll-90-A-0136).

During this review two apparent violations were identified related to the
allegation regarding ycur failure to: (1) prepare radiopharmaceuticels in
accordance with manufacturer's package inserts and (2) after August 1990, to
obtain a written directive before devicting from the package insert
instructions. These two apparent violations are described in the enclosure to
this letter. As you are aware, the NRC is currently reviewing the
applicability of these regulations as they relate to radiopharraaceutical
preparation and use. Therefore, a final decision regarding enforcement will be
withheld at this time pending the outton,e of our review into thit matter, ho
response regarding this matter is required at this time.

In addition to the above areas, the inspectors examined actions described in
your letter dated March 12, 1990, regarding violations found during our
January 24 and 25,1990, inspection. We have no further questions regarding
these matters.

The inspection also identified an apparent violation regarding the failure to
main uin an air exhaust flow rate of 125 cfm in accordance wit.h specifications

| in the liter *e. Since this violation was identified by your staff shortly
| prior to this 1cspection and the inspection showed that corrective actions are

planned, we have exercised our discretion as ellowed by the NRC Enforcementl

Policy and will not issue e violation. This discretion policy is specificd in
10 CFR Part 2, Appendix C, Section V.G. ano its criteria eppears to hast been
net.

h
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In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of this
letter and the enclosure allegation report will be placed in the NRC Public
Document Room.

We will gladly discuss any questions you have concerning this inspection,

sincerely,

John A, Grobe, Chief
Nuclear Materials Safety Branch

Enclosure Allegation Report AMS
No. RlII-90-A-0136>

cc s/ enclosure:
D Funk, RIII
J. Glenn, NMS$
DCD/DCB (RIDS)
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Allegation Report ( AMS No. Rlli-90-A-0136)

ALLEGATION

On December 13, 1990, the NRC Region 111 office received an allegation by
telephone that the licensee did not appear to be complying with the interim
regulation 10 CFR 35.200. Specifically, the alleger stated that the licensee
was deviating from the Mo-99/Tc-99m generator package insert which states that
bulk Tc-99m has an expiration time of 12 hours. The alleger stated the
licensee was distributing bulk technetium-99m to customers with a 24 hour
expiration time and had never obtained the required documentation described in
the interim regulation which would justify the deviation.

APPLICABLE REGULATIONS

Commercial nuclear pharmacies are licensed pursuant to 10 CFR Part 30.
Mallinckrodt, Inc., Diagnostic Imaging Services is required by License
Condition No.19 (which is similar to 35.200 (b)) to elute generators and
process radioactive material with reagent kits in accordance with instructions
furnished by the manufacturer on the label attached to or in the leaflet or
brochure that accompanies the generator or reagent kit. The brochure that
accompanies the licensen's generators states that the expiration time of the
Sodium Pertechnetate Tc-99m solution is not later than 12 hours after time of
elution. The Mo99/Tc99m brochure is enclosed as Attachment A.

On August 23, 1990, the NRC published in the Federal Register an interim rule
(10 CFR 30.34) which states that each licensee eluting generators and
processing radioactive material with diagnostic reagent kits may Jepart from
the manufacturer's elution and preparation instructions provided that the
licensee has a written directive made by an authorized user physician that
directs a specific departure which includes the specific nature of the
departure, a precise description of the departure, and a brief statement of the
reasons why the departure from the manufacturer's instruction would obtain
medical results not otherwise attainable or would reduce medical risk to
particular patients because of their medical condition.

The interim rule also states that for situations not within the scope of the
amended S30.34, a commercial nuclear pharmacy licensee may file an application
to have its license amended to permit specific departures from the
manuf acturer's instruction for identified products.

INSPECTION RESULTS

During the inspection, the inspectors observed technetium-99m sodium
pertechnetate solution being prepared, labelled and packaged for distribution
to clients. Each of the observed preparations was labelled with an expiration
time of 24 hours post elution. Licensee representatives stated that since the
inception of the pharmacy's program on November 20, 1984, they have distributed
technetium-99m sodium pertechnetate solution to clierts with the 24 hour
expiration time stated on their labels. A sample label showing this information
is enclosed as Attachment B. The representatives also stated that other

___-_-____ _-_____ - _ _ - - .
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Mallinckrodt nuclear pharmacies distribute the Tc-99m solution with a 24 hour
~

expiration time specified. License Condition No. 19 (which requires
radioactive material be processed in accordance with the manufacturer's
instructions) has been a condition of this license since November 20, 1984.
Failure to process radioactive material (technetium-99m sodium pertechnetate)
from November 1984 to August 1990 in accor_ dance with instructions furnished by
the manufacturer that states the expiration time of technetium-99m sodium
pertechnetate is not later than 12 hours af ter time of elution is an apparent
violation of License Condition No. 19.

In addition, the representatives stated that since the interim rule became
effective on August 23, 1990, they have not obtained written directives made by
authorized user physicians that direct the departures. Failure to obtain
written directives from authorized physician users when departing f rom _the
manufacturer's specified 12 hour expiration time for bulk technetium-99m from
August 23, 1990 through February 14. 1991, is an apparent violation of
10 CFR 30.34.

Licensee representatives stated that all prepared reagent kits are distributed
with the kit manufacturer's expiration times specified on the kit or dose
labels. The inspectors observed several prepared unit doses and kits with
12 hour expiration times specified on the labels.

The facility manager and the facility RSO stated that they and Mallinckrodt,
Inc. corporate managers were aware of the NRC regulation requiring medical use
licensees to prepare radiopharmaceuticals in accordance with the manufacturer's
instructions. However, they stated that the regulation is controversial and it
is currently being challenged by the industry. They stated that the regulation
infringes on their right as a pharmacy. The RSO stated that in allowing a
24 hour expiration time of bulk Tc-99m they are using their good judgement as
licensed pharmJcists and are operating in good faith with regard to safety. As
evidence of this, the representatives provided the following information:

a. They stated that the 12 hour expiration time specified in the
, generator brochure was written for small users who do not have
' sterile preparatien conditions. The Mallinckrodt Ultra-TechneKow FM
l technetium-99m generator brochure states that because the eluate does
| not contain an antimicrobial agent, it should not be used after
( 12 hours from the time of generator elution. The pharmacists stated
; that, at this facility, the Tc-99m eluate is handled using aseptic
'

techniques in a sterile environment (i.e., a certified and inspected
laminar flow sterile preparation hood) which allows it to be used
safely for up to 24 hours.

b. The United States Pharmacopeia states that generally there'is a
24 hour expiration time on any pharmaceutical prepared aseptically
and not containing a preservative. They stated that this reference
shows that the 24 hour expiration time is a traditional standard
pharmacy practice.

:
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c. In addition to the above, the RSO showed the inspectors a reference
book " Practical Nuclear Pharmacy" which states that the expiration
time for Tc-99m sodium pertechnetate is 24 hours after preparation.
An excerpt from this manual is enclosed as Attachment C.

d. In order to demonstrate that the 12 hour expiration time is not
consistent with other industry specifications, licensee representatives
informed the inspectors that at least one prepared radiopharmaceutical
using Tc-99m has an expiration time of 18 hours af ter reconstitution
specified in the manufacturer's package insert. For a copy of this
package brochure, refer to the enclosed Attachment D.

e. Licensee representatives alsc referenced the NRC Temporary Waiver Of
Compliance (Effective January 15, 1991) which states that the NRC
will not enforce license conditions or regulations requiring
licensees authorized to possess and use molybdenum-99/ technetium-99m
generators and prepare reagent kits to follow manufacturer's
instructions for the purpose of allowing use of generators for up to
21 days and use of technetium-99m eluant for up to 24 hours. They
stated that if the NRC felt it was safe to allow a 24 hour expiration
time on a temporary basis that it should be safe on a permanent
basis.

SUMMARY

This inspection found evidence that substantiates the allegation that
Mallinckrodt, Inc., Diagnostic Imaging Services is distributing
technetium-99m sodium pertechnetate to customers with an expiration date
of 24 hours post elution when the manufacturer's package insert states an
expiration date of 12 hours post elution and that they have not obtained
the required documentation from authorized physician users as required by
the interim regulation. One apparent violation against License Condition
No.19 was identified and a second apparent violation against 10 CFR 30.34
interim regulatin, was identified.

Attachments:
A. Mallinckroot Package Insert
B. Pharmaceutical Label
C. Excerp+. from Practical Nuclear Pharmacy
O. Squibb Package Insert
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Ultra TechncKow@ FM-

(Technetturn Tc 99m Generator)-

l'or the Production of
Sodium Pertechnetate Tc 99tn injection- '

s s .

,

'

DESCRIPTION

The Ultra TechneKow FM Generator is prepared with fission produced
molybdenum 99 adsorbed onto alumina in a lead shielded column. This,,

generator provides a closed system for the production of sterile metastable
technetium 99m, which is produced by the decay of rnolybdenum 99.
Sterile, non pyrogenic isotonic soluilons of Sodium Pertechnetate Tc 99m
can be obtained ;onveniently by periodic aseptic clution of the generatur.
These solutions should be crystal clear.

The carrier free solution may be used as is, or diluted to the proper concen4
tration. Over the life of the generator, c.n elution was ontain a technetium-
99m >leid of 7&X, to 86% in terms of the amount of molyt>deum 99 on
the generator column.

. . Each cluate of the generator should not contain more than the U.S.P. limit
g. Pg A.WgyggrM of 0.15 kilobecqueret molybdenum 99 per megabecqueret technetium 99m

(0.15 microcurie Mo-99 per millicurie Tc 99m) per administered dose at
- ._,.u., w w 2,~ W = - r-

the time of administration and an aluminum ion concentration of not more
than 10 micrograms per milliliter he generator cluate, both of which.

must be determined by the user befo.e administration.

Since the cluate does not contain an antimicrobial agent,it should not be !
used after 12 hours from the time of generator c19 tion.
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Ultra.TechneKow@ FM
(Technetium Te 99m Generator)

.

Storege
Store generator and Sodium Pertechnetate Te 99m solution at room tem-
perature (ISSC to 30*C).

EXPlRATION DATE
The pencrator should not be used af ter the expiration date stated on the
label.
The expiration time of the Sodium Pertechnetae. Tc 99m solution is not
later than 12 hours after time of elution. If the cluate is used to recon-
stitute a kit, the radiolabeled kit should not be used after 12 hours from
the time of generator clution nr after the expiration tline stated on the
labeling for the prepared drug, wtilchever is earlier.
DIRECTIONS FOR USE OF THE Ultra-TechneKow FM GENERATOR

NOTE 1: Immediately upon delivery, the generator should be
placed within a mirumum of one inch oflead shielding in
such a manner so as to minimite radiation exposure to
attending personnel. The Mallinckrodt, Inc. Auxillary
Shield, Catalog #024, effects such protection.*

NOTE 2: Wear waterproof gloves during the clution procedure and
durhtg subsequent reconstitution of kits with the clu..te.

NOTE 3: Use a shielded syringe to withdraw patient dose or r ans-
fer Sodium Pertechnetate Tc99m into mixing vials during

'

kit reconstitution.
Eluting the generator every 24 hours will provide optimal amounts of
Sodlurn Pertechnetate Tc 99m. Ilowever, the generator may be cluted
whenever sufficient amounts of technetium-99m have accumulated within

,

the column.

For Example:
Time After First Approximate Yleid

Elution (hrs) (% of First Elution)
1 10
2 19
3 27

diNNh?b$$(Mi|Mih.ru 4 35
-- a.s ., . we+mw.g 5 41

6 47

First Elution

1. Remove the protective cap from the bottom of the dispenser plunger
and attach the sterile Luer Lok needle Remove plastic needle cover.

2. Place collecting vial in the clution shield. Remove white plastic dust
cover and clean rubber closure of collecting vial with antiseptic swab.

10
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Tc 99m SODIUM PERTECHNETATE Illological Behavior

'!c-99tn sadivin pertechnetate as a ster.le. pyrogen-free isotonic 1, Tc 99m pertechnetatt
solution rnay be cluted from an alumina.columri generator or extracted siminutly to iodide ion, an
from a schent extraction generator, choroid plexus, and stoms

thyrnid trapping. A fractic
Quality Control accumulate in intracrani:

altered blood brain barric
1. pH between 4.5 and 7.$.

. 2. Tc 99m pertechnetate
2. Chemical purity gastric mucosa, and blooi

! a. Eluntes from alumiria column generators may contain aluminum.
3. Tc-99m pertechnetate

j Using an alurninam ion indicator paper, ro', pare the pink
be given orally. Suggestec

|
intensity of a drop of Tc-99m pertechnetate to that produced by a bram 10-20 mci, thyroid 1
,

| drop of alum!num standard,it should contain less than 20ug/tnl
10-20 mci'

for irradiated Mo-99 (t hi), and less than 10 ug/ml for Gssion hio-
99 (Fhi). 4. Estimated absorbed ra.

* E* " " " '"
b. For liquid extraction gener tors, methylethylketone (hiEK)

" ' ' " '' ' ' "
! content should be less than 0.1%

'

3. Radionuclidic purity, bio 99 breaktlaout.h may be determined in a multi. Thyroid exposure may be'

channel analynt or by the simple method described in the chapter on Radio. Rug Ps solud n) r pocht

nuclidie Purity, Also using the lead canister, check bio 99 breakthrough by
5. In brain imaging, uptrading hio.99 content in the radionuclide calibrator end relate to total

I Tc.99m actkity, bio.99 allowable limits are less than 0.15 uCl/ mci Tc 99m j. [
C

and less than 2,5 uCi/ administered dose.

Since hio 99 (TM 67 hours) decays more slowly than Tc 99m(TM 6 Notes
hours), it is also necessary to check if the hio-99 content is still within

1. Thi* specific gamma rpermissible limits at the time of injection, by using the appropriate
correction factor. The half value layer is 0.:

Shield thicknen, mm lead
Time post elution, hrs 0 6 12 Ill 24

Attenuation cocIlicient
| Correction factor i 1.9 3.5 66 12.5
! 2. Tc 99m decay chart -(

,

| 4 Rediochemical purity. Tc-99m sodium pertechnetate (valei..e +7) Tu, des

may contain various reduced states of Tc 99m (valences +4, +5) as % 1( "9m remainint

impurities. With ITI.C.SG and 65% methanol as solvent, Tc-99m (+4) Time. hrs
q Tewm amanu,ng

_

remains at the origin Rf 0, while Tc.99m (+5) moves with Rf 0.3 an6 Tc-
99m (+7) moves with the solvent front Rf 1.0. The solution should contain 3 Tc-99m sodium pert <
95-100% in Tc 99m (+7). valence state, usually (+ 4

! usually accompli 3hed witi
5. Expiration date: 24 hours after preparation.- stannous-containing kits

quantity of carrier Tc 99
franion of Te 99m in a g
DayO) since tast elution

G TcMm

< /M (* b h
_ ,

'
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CHOLETEC*
Kit for the Preparation of Technetium Tc 99m Mebrofenin -

For Diagnostk Use ' ~

_

DESCRIPTION PHYSICALCHARACTERISTICS
Each reaction vial contains a nonradioactive, Technetium Tc 09m decays by isomoric transi-
storilo, nonpyrogonic mixture of 45 mg mobro- tion with a physical half life of 6.02 hours.' The
fenin,0.54 mg (minimum) stannous fluorido dihy- principal photon that is usef ul for detection and
drato,SnF +2H,0 and 1.03 mg totat tin, maximum Imaging studios is listod in Tablo 1.
(as stannous fluoride dihydrato, SnF,+2H,0), not - TABLE 1more than 5.2 mg methylparabon, and 0.58 mg
propylpi.rabon, he pH is adjusted with sodlum j Principal Radiation Emission Data

hydwxido or hydrochloric acid prior to lyophiliza. ' Mear, % per Mean Energy y$15Ed4 tion. The contents of the vial aro lyophilized and C Radiation Disintegration (kev)

,

,M scaled under nitrogen at the timo of manufac i -
ture.The pH of the reconstituted product is 4.2 to Gamma 2 89.07 140.5
5.7,
Tho structuro of mobrofonin(2,2'-[[2-[(3 Bromo- 'Kochor, David C.,"Radioactivo Decay Data Tables",
2,4,6 trimethylphonyl) amino) 2 oxoothyl] imino) DOE / TIC 11020,(1981) p.108,
bisacotic acid)is shown below: External Radiationg

,C H' O || 0 specWe gamma ray constant for Tc Mm is
CH - 0.78 R/ hour millicurio at 1 cm.The first half value

! \ "- -CH,-N (
, C-OH

O layer is 0.017 cm of load (Pb). A rango of valuos for- CH 3 N || the relative attenuation of the radiation omitted
/ \ CH,-CW by this radlonuclido that results from interposi-

Br CH, tion of various thicknessos of Pb is shown in
Wht.n storito, pyrogen froo sodium portochno- Tablo 2.To f acilitato control of tho radiation oxpo-
tato Tc 99m injection is added to the vial, the sure from millicurio amounts of this radionu.
diagnostic agent Technotium Tc 99m Mebrofonin cli'io, the use of a 0.25 cm thickness of Pb will at-
is formed for adrninistration 5 + intravonous in- unto the radiation omittod by a f actor of about'

jection.

J3 599D J3-599D

h C. NMY b$ IO
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J3 599D j

of pharmacokinetic modeling to the radiation Preparation
dosimetry of hepatobiliary agents. In Third In- Preparation of Technetium Tc 09m Mobrofonin is'

tornational Radiopharmaceutical Dosimettv done by the following aseptic procedure:
Symposium, FDA No. 81 8166, U.S. Depart- 1. Watorproof glovesshouldbewornduringthe
rnent of Health and Human Services, Public preparation proceduro.e

Health Service, FDA, Bureau of Radiological 2. Placo reaction vial in an appropriato load,

, ,

Health, Rockvillo, MD,(1981) pp. 318 332. shleid.
(2) Values for S:"S", Absorbod Doso por Unit Cu- 3. Swab the rubber closure of tne reaction vlat

mulated Activity for Selected Radionuclidos with a germicido.
and Organs, MIRD Pamphlet No.11 (1975). 4. Inject 1 to 5 mL sterito additive free sodium
Bilirubin < 1.5 mg/dL pertochnetato Tc 99m injection contulning
Calculations assume that 98% of the injected up to 3700 MBq (100 mCl) Tc 09m into the re-
activity is taken up by the liver; activity not re- action vial. Be sure to maintain a nitrogen at-
moved in the urino in 24 hours is excreted in mosphero in the vial by not introducing air
the intestinos and no enterohepatic circula, during reconstitution. NOTE:lf sodium per-
tionof activity. technetate Tc 99m injection Inust be diluted**;.<

~

'' Bilirubin > 10 mg/dL(mean 21.8 mg/dL) for use with Choletoc (Kit for the Preparation~

Calculations assume that 66% of the injected of Technetium Tc 99m Mobrofonin), only pro-
activity is taken up by the livor; activity not servative free Sodium Chlorido injection -

removed in the urine in ?4 hours is excreted in USP should be used.
the intestinos and no ontorchepatic circula. 5. Secure the load shleid cover. Swirl the vial
tionof activity. gently to mix centents and let stand for 15

minutes.
HOWSUPPLIED 6. Record the dato and timo of preparation on
Choletoc (Kit for the Preparation of Technetium pressuro sensitivelabel.
Tc 99m Mebroleni,n)is supplied in kits of 10 reac- 7. Alfix pressuro sensitivo label to shleid,tion vlais. Each vml contains a storito, nonpyro- 8. Examine vial contents. if the solution is notgenic lyophilized mixture of 45 mg mobrofenin, clear and froo of particulato matter and dis-0.54 mg (minimum) stannous fluoride dihydrato,
SnF,*2H,0 and 1.03 mg total tin, maximum (as cchration on v|sual Inspection,it should not

bo usedstannous lluoride dihydrato, SnF,*2H,0), not
more than 5.2 mg methylparabon, and 0.58 mg 9. Measure the radioactivlty by a suitable call- !

,

WA@sh propylparaben. The pH has boon adjusted with bration system and record on the chield la- j

'N= hydrochloric acid or sodium hydroxide prior to ly- bol prior to patient administration. ,

ophilization. The lyophilized vial contents are 10. Withdraw material with a sterlio lead chield-
sealed under nitrogen at the time of manufac, ed syringo for use within 18 hours of prepara-
ture.The pH of the reconstituted product is 4.2 to tion.
5.7.

Storage p
Store the kit as supplied at 15 30* C prior to ands or le u tidoso reaction vlais

20 pressure sensitive labels for Technetium Tc following reconstitution. Use within 18 hours of g
reconsmudon,

99m Mobrof onin.
n 1 package insort.
| *

The U.S. Nuclear Regulatory Commission has approved this reagent kit ior dis-
tribution to persons licensed to use byproduct materialidentified in 35200 of
10 CFR Part 35, to persons who hold an equivalent license issued by an Agree.
mont State, and, outsido the United States, to persons authorized by the appro,
priato authority.

_

Squibb Diagnostics
Princeton, NJ 08543
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