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APRIL 16, 1992 PRELIMINARY SUMMARY
DEPARTURES MADE UNDER THE INTERIM FINAL RULE

NRC inspectors have inspected 251 of NRC’s 1881 non-broadscope
medical licensees to cecllect data on the kinds of departures
requested under the authority of the Interim Final rule and the
frequency of those departures.

The preliminary data appears to show the following:

Community hospitals and individual doctors are not
requesting departures.

The written directives requesting departures are
usually form letters or adaptations of form letters
prepared by commercial nuclear pharmac’'es and sent to
the medical use iicensees for signature.

The most common departures are to extend the "life
span" of technetium radiopharmaceuticals from 6 to 12
hours.

The most common reasons provided for the extension of
the "life span" appear to be econom reduction of
after hours calls to the pharmacy, and patient
scheduling.

The second most freguent
activity of technetium-99
doses per vial.

departure 1s to increase the
m in cardiclite to get more




U. 8. Nuclear Regulatory Commissicn

Licensee Inspection Results for

Radiopharmaceutical Package Insert

Departures Under Interim Final Rule
(55 FR 34513)

April 29, 1992

Note: The inspection period varies for different licensees.

Inspection Results for Medical Licensees

No. Request’ No. Request
Total Licensees Diagnostic Therapeutic Total™

Licensees Inspected Departures Departures Departures

1,781 255 25 1 4,867

e

The total represents data from 3 of the 12 hospitals
making in-house departures. For the remaining 9
hospitals, total departure numbers were not collected.

Thirteen hospitals did not make in-house aepartures but
requested the departures be made by a commercial nuclear
pharmacy.

Inspection Results for Commercial Nuclear Pharmacies

No. Making X

‘Total Licensees Diagnostic Total
Licensees Inspected Departures Departures

54 g 3 28,728

Total represents data from 2 of the 3 pharmacies making

departures. One pharmacy had 28,282 departures and the
other had 466.

These numbers may not include the departures requested by
the 13 hospitals in the above table.

Note: no therapeutic departures were noted

Enclosure I1I
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Cardiolite

Ceretec

DTPA

MDP

Oxidionate

page 1 of 2
Summary of the Nature of Departures

from Radiopharmaceutical Package Inserts
Made by Medical Licensees

Used for indication which was not included in the
package insert; indication defined as over production
of blood platelets

Dissolved in saline solution

Technetium-99m

Used activity greater than the package insert maximum
for preparation

Volume greater than suggested in package insert

Used for labeling leukocytes (not specified in the
package insert)

Used for gastric emptying (not specified in the

package insert)

Used activity greater than the package insert maximum
for preparation

Extended expiration time beyond that indicated in the
package insert

Used activity greater than the package insert maximum
for preparation

Added ascorbic acid

Used activity greater than the package insert maximum
for preparation

Extended expiration time beyond that indicated in the
package insert

Extended expiration time beyond that indicated in the
package insert

Encliosure III A



PYP

Sodium
Pertech-
netate

Sul fur
Colloid

page 2 of

Summary of the Nature of Departures
from Radicpharmaceutical Package Inserts
Made by Medical Licensees

Used procedures not specified in the package insert:

1. Washed PYP labeled erythrocytes with saline
solution

and/or
2. Heat damaged PYP labeled erythrocytes

Extended expiration time beyond that indicated in the
package insert

Filtered prior to use (not specified in the package
insert)

Extended expiration time beyond that indicated in the
package insert

Dosage greater than suggested in package insert

J
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Representative Examples Providing
the Nature of Departures from
Radiopharmaceutical Package Inserts
Made by Commercial Nuclear Pharmmacies

Enclosure 111 B
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Syncor Kit Prc> Guidelines

TABLE 1 : TcY*'m MACROAMGGREGATED ALBUMNMIWN

------ November 1989 ------ -———

Package Insert -----
Kit Prep Guidelines

Recommendat ions

MANUFACTURER Actlvity' Tc99%e Time Pt Activlty‘ Tc99m Time ?t
Volume Use Voluame Use

DuPont 125 mCi 2-8 ml 12 hours 72 mCi 2-8 ml 6 hours

(3.6 - 6.5M Particles)

Cis 340 wCi 3-5 ml 12 hours 240 mCi 3-5 ml 6 hours

(12 - 15M Particles)

Squibb 115 =Ci 1-3 ml 12 hours 40 mCi 1-3 ml 6 hours

(2 - 7TH Particles)

Medi+Physics 50 mCi up to 12 hours 80 mCi 2-8 ml 6 hours

(1.5 - 2.5M Particles) I ml (4 - 8M Particles)

Mallinckrodt 200 mCi 5-10 ml 12 hours 80 mCi 5-10 ml discard vial

(4 -~ 12M Particles)

after 8 hrs.

0 particles per 5 mCi dose,
and average number of partic) i ' These values may be

’ Activity is based on 200,000 particles per 4 wnCi dose, and minimum number of particles per
vial at time of preparation. Activity may be increased to account for decay up to the time
of calibration of the first dispensed dose.




TABLE 2 3 Tos%S*m BONE INAGING AGENTES

------ November 1989 ------ ====-- Package Insert -----
Kit Prep Guidelines Recommendations
Actlvlty' Tc99m Time ¢f Actlvlty' Tc99m Time pt
PRODUCT Volume Use Volume Use
Squibb MDP 400 mCi  0.5-5 ml 12 hours’ 150 mCi  0.5-5 ml 12 hours’
Medi+Physics MDP 400 mCi  2-8 ml 12 hours 400 mci' 2-8 m1 6 hours
DuPont MDP 200 i 2-8 ml 6 hours 200 mci® 2-8 ml 6 hours
CIS MDP 200 mCi 1-8 ml 6 hours 200 mci® 1-8 ml 6 hours
Amersham MDP 100 mCi 1-8 ml 6 hours 100 mCi 1-8 ml 6 hours
Mallinckrodt HDP 150 mci 6 hours 150 mci’  3-6 ml 6 hours®
DuPont PYP 200 mCi 3-7 mi 6 hours 200 mCHi 3-7 ml 6 hours
Squibb PYP 75 mCi 2-4 ml 6 hours 75 mCi 2-4 ml 6 hours
Mallinckrodt 100 »Ci 1-10 ml 6 hours 100 mCi 1-10 ml 6 hours

' These activities are maximum amounts and lesser amounts should be used as experience dictates.

Do not exceed the 12 hour expiration time of the sodium pertechnetate eluvtion used to prepare the kit.
’ Recommended time of use is not specified in the manufacturer's instructions.

‘ Maximum activity is not specified by the manufacturer. Syncor policy limits activity to 400 mcCi.
* Maximum activity is not specified by the manufacturer. Syncor policy limits activity to 200 mCi.

® The manufacturer specifies maximum activity of 300 mCi, but Syncor policy limits it to 200 mcCi.

" The manmitacturer specifies maximum activity of 200 mci, but Syncor policy limits it to 150 mCi.

Manutacturer's instructions recommend an 8 hour time of use, but Svncor policy limits it ta & honee



Procedure

Brain Scan

Rennl Scan
Ventilation Study
GFR Ass<ssment’
Brain Scan

Renal Scan
Ventilation Study
GFR Assessment’
Brain Scan

Renal Scan
Ventilation Study

GFR Asno.s-ont’

TABDLE 3 :

Manufacturer

8quibb
Squibb
8quibb
8quibb
Medi+Physics
Medi+Physics
Medi+Physics
Medi+Physics
Cis

Cis

CIs

CIs

To%*m

DT PA

= November 1989 Kit Prep Guidelines;/ -
Package Insert Recommendations

Activity

300 mci
300 mci
300 mci
50 mCi

300 mci?
300 mci?
300 mci®
50 mCi

100 mci?
100 mci?
100 mci?

50 mci®

Tco99m
Volume

up to 5 ml
up to 5 ml
up to S5 ml
2-5 ml
2-8 ml
2-8 ml
2-8 =l
2-8 ml
2-3 ml
2-3 ml
2-3 ml

2-3 ml

6

I

a o o

' Do not exceed the 12 hour expiration time of the sodium pertechnetste elution used

. Syncor guideiines are more restrictive than manufacturers'

, Syncor experience shows

instructions.

that Medi+Physics DTPA is preferred for GFR assessment.

Time 9(

Use
hours
hours’
hours
hour
hours
hours
hours
hour

hourla

hourlz

hour-a

hour

to prepare the kit.



TABLE 4 1 To9®9%9a G LUCOHREPTONAMAMTE

- November 198% Kit Prep Guidelines/ -
Package Insert Recommendations

Procedure Manufacturer Activity Tc9%m Time 9!
Volume Use

Brain Scan DuPont 150 mci’ 1-7 ml 6 hours

Renal Scan DuPont 150 mci’ 3-7 =l 4 hours’

' Do not exceed the 12 hour sxpiration time of the sodium pertechnetate elution used to prepare the kit.

. Syncor guidelines are more restrictive than manufacturers' instructions.

TABLE L Tos®s*m HUMAN S ERUN ALBUMINN

------ November 1989 ~----- -===-~ Package Insert -----
Kit Prep Guidelines Recommendations
Procedure Manufacturer Activity Tc99m Time pe Activity Tc99m Time PE
Volume Use Volunme Use
Multidose Medi+Physics 200 =mCi 3 ml 6 hours 100 mCi 3 ml 6 hours
Unit Dose Medi+Physics 70 =mCi 1.3 ml 6 hours 30 mCi 1.3 ml 3 hours

' Do not excead the 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.
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TABLE L To?» e HEPATOBRBILIARY AND LIVER ARGENTES

------ November 1989 ------ -==--=- Package Insert -----
Kit Prep Guidelines Recommendat ions
Product Manufacturer Activity Tc99m Time Pt Activity TcI9m Tirma Pt
Volume Use Volume Use

Cholotec Squibb 200 mCi  2-5 ml 18 hours® 100 mCi  1-5 ml 18 hours’
Hepatolite DuPont 150 mCi 2-5 ml 8 hours 10¢ mCi 4-5 ml 6 hours
Microlite DuPont 75 mCi 2-8 ml 6 hours 75 mCli 2-8 ml 6 hours
Sul fur CIs 500 mCi 1-3 ml 12 hours 500 mCi 1-3 =l 6 hours
Colloid
Sul fvr Mallinckredt 400 w»Ci 0.1-5 ml 12 hours 400 wmCi 0.1-5 ml discard vial
Colloid after 6 hus.
sul fur Squibb 500 mCi 0.1-5 ml 12 hours 500 mCi’ 0.1-5 ml & hours
Collolid
Sul fur Hedi+Physics 400 mCi 0.5-5 ml 12 hours 400 mCi 0.5-5ml 6 hours

' Do not exceed the 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.

! preservative in formulation allows 18 hour expiration time specified in package insert. Tc99m must
have Mo99 concentration within acceptable limits as of expiration time.

' Manufacturer's instructions do not specify maximum activity. Syncor policy limits activity to 500
=Ci. ,



TABLSE - O OTHER To? e N IXAGING AGENTES

= November 1989 Kit Prep culdtllnf-/ -
Package Insert Recommendations

Product Manufacturer Activity Tc99m Time pr
Volume Usa

DMSA Medi+Physics 44-88 mCi 2.2 - 4.4 m} 30 minutes
2.2 ml reagent

HM-PAO (Ceretec®) Amersham 30 mci’ up to 5 ml 30 minutes

. Syncor Guidelines Corrsspond to manufacturers' instructions.

? po not excead 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.

’ Sodium pertechnetate elution muet be less than 2 hours old when used to Prepare the kit.



SYNCOR CORP 299 .axKPON. OM

9: Kamal Amin, Svncor, Inc.
Me: Preparation of Technetium 99m HMPAQ--Labe.ied Leukocvres

Dear Mr. Amin:

This to suthorize 3yncor to prepare Technetiusm 99m HPAU=--labeled
leukocytes for use by the Nuclear Medicine Service, Department of
Radiology at Akron General Meaical Center, Akron, Ohio.

These labeled leukocyres will be used for imaging pactients with
suspected infection, such as osteomvelitis. Use of this produce is
indicated as 8 substituyte for 1lll-in leukccvtes because of increased
resolution of Jechracium 99m and reduced radiation dose to the
patient, particularly the spleen.

Use was approved at the Radiation Safrey Committee meeting hela
in July, 1991. This authorization is made pursuaut to CFx 35.290 (e¢)(1).

vr. Xicnard Albrighc,
Nirector, Departnment ot Nuclear Medicine
Akron General Medical Center

Past-It™ brand tax transmintal memo 767" I-ouu’" ¥ )

s Cameses, |5 lm Gov

[ "% |Co
[Best oy 9

P g qp Slbs [ "2k 158 0%
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LLINCKRODT
Nuclear Medicine
January 23, 1992
Mallinckrodr Medical, Inc.
Mr. Roberr Ellis C D:mmm
Nuclear Medicine Depr. W 1827
Lutheran Medical Center 2 AL, e DR
2639 Miami St. ‘, Al Focumile (314) 427.3163
St. Lows MO 63118 :
g R
Dear Mr. Ellis, 070 o A 34
Recently the NRC has become inseresied in the issue of nuclear compounding Tc-

99m technetium radiopharmaceusical kits using parameters other than those siated in the
product’s package insert. The NRC is allowing nuclear pharmacies 1o amend their licenses
under 10 CFR Part 30.34 1o deviate from the package insert guidelines only if it can be
demonstrased that the producs quality Is not compromised. The Mallinckrods DIS pharmacy
curreruly prepares your rodiopharmaceuriccls slightly differens than the conservasive
manufacturers’ package insert guidelines. (For specific changes, see amached sheet.) These
changes are consistens with currem siandards of muclear pharmacy practice, and guality
assurance procedures are performed daily. Unnil the necessary license amendmens is submired,
the NRC is reguesting that Mallinckrods have on flle ar the nuclear pharmacy ¢ signed
authorizarion from the prescribing physician (M.D. authorized user) Sor radiopharmacewical
compounded owsside the parameters siated in the package inserr,

InoMrmmmdnlnmgumrycaupllmMmmPanﬁ.wa:kyo«wd:uandmm
thWaWﬁmeWﬂWhpm
consisiens with curren: standards of nuclear pharmacy practice. As always, Mallinckrod: is
commiced (o excellence in nuclear medicine and the sqfety and well-being ¢f your pasienss.
Enclosed are rwo copies of the authorizarion form. Keep one copy for yowr records and return
tlnudnrcopymuaWMWmMMmepm

Pkacmam#mhwwdmngmﬂngﬂ:nqmorwuﬂﬂbwdlxmmy
portion of the curremt regulations.

Sincerely,

%«:{Mﬁ Ph., BCNP
Faciliry Manager
Enclosures

.81



MALLINCKRODT MEDICAL, INC.
ST. LOUIS DIS

To-#0m No PERTECHNETATE
Al

To B SULEUR COWLOID 800
To-09m MAA 80
To #9m MDF 200
To-#8m DTPA 160 . cr 200 10 g as00rDC sond
To- 09 GLUCEPTATE 300 * A 300 * - E
To bom PYP 100 .| " M 300 7 - ?
To-Blm HOP 200 8 rana 208 € . J
Te 98m MAGY 100 [3 AL 100 10 - |
To88m MBA 100 . A~ 178

v

24

Note: AB other rediopharmaceuticsl kits sre prepared according to manufacturer package insert gudelines.

PHYSICIAN AUTHORIZATION

| hereby grant approval for Malliinckrodt pharmacists 10 exercise their professions! judgement in the
preparation of radiophermaceutical kits consistent with the standards of practice of nuciesr phermacy as

detailed under MMI-DIS pharmacy preparation guidelines on this page.

Hospital Nlm:w.,, =

\

Physician Signeture:

Date: JAN 28 1992




Departure Requests

Enclosure
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DEPARTURE FROM MANUFACTURERS INSTRUCTIONS
TECHNETIUM 99m SESTAMIBI

The instructions for Carciolite, the Technetium Sestamibi procuct ¢ Luscnt
calls for the acdition nf JS-150 aCi of tecnnetium to the supplieg vial.
After giscussion vith a number of centers using the Sestamibi agent, it 13
quite apparent that over 200 mCi of technetium can pbe instilled into tre
+«1al yithout cegrading the tagging of the tracer.

The cost for Technetium Sestamidi per patient is determine by the number of
patient doses obtained per vial. By increasing the techrnetium placed in
the vial from 150 to 225 mCi ang to 3 volume of 4 ¢ccm, it is possibie to
cut the cost of the material substantially resuiting in a health care
berefit to the general population. Consequently, | am recommending a
cdeparture from the package insert with an allowance for up t0 225 mCi and 4
cc of tecrnetium to be instilled per vial of Sestamibi.




DEPARTURE FROM PACKAGE INSERT
P-32 THERAPY FOR THROMBOCYTCSIS

Intravecus 3gueous P-32 has beer shaun repeatedly to be cf berefit <ar
patients vith overproduction of blona ¢2lls by the Done marrdw. it
of the major treatments given for patients with polycythemia vera, tir un

the other therapies include phlebotomy and chemciherapy.

-

w
(8]

O o

In some patients the ¢nly cverproduced element is the bloog platelet. For
these individuals phlebotomy is not a therapeutic option cut P-37 has
proven to be of great benefit. Consequently, as a principle user of
therapeutic radionuciides at (he Williamsport Hospital L Mecical Lenter, [
authorize the use of therapeutic agueous P-32 for this ingication.

~ ~
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WRITTEN DIRECTIVE FOR DEVIATION FROM MANUFPACTURER'S
INSTRUCTIONS FOR A RADIOPHARMACEUTICAL

Date: January 3, 1992
Patient Name: SEE LIST
Patient SSN: SEE LIST

This 1s a written directive to deviate from the

manufacturer's instructions concerning the amount of
activity that will be added to all Cardiolite kits.

Praciss Dagerinsion o i

When reconstituting Cardiolite kits, add a total activity

of 300 mCi to each kit 1astead of the recommended 25~130 mCi.
All other parameters including volume of reconstitution,
expiration time, and method of guality control will be
cerformed as instructed by the manufacturer.

Reason for the Departure:

This deviation will allow us to obtain more patient doses
from one vial. Therefore, the benefit tc the patient is in
terms of cost savings. Since there are no effects on product
quality, radiation dosimetry to the patient, or any other
test parameters, additional risks to the patient as a result
of this deviation are nonexistent.

-

Y
/ , M - .
Clotbios| Tty oo Xy Ko mra

Authorized User Fhysician Signature




TION OF DEVIATION FROM PRESCRIBED DOSE AS PER PACKASE Tvst=~:
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Revised 8/01/91

EXEMPTION TO PACKAGE INSERT FOR SAME DAY STUDIES USING TECHNETIUM
99M CARDIOLITE

Sestamibi (Cardiolite) is a new technetium based cumpound for
myocardial perfusion imaging. Technetium energy and lack of
significant redistribution make this an ideal perfusion imaging
agent particularly for use with SPECT imaging. However, cne of the
major advantages of this new compound is that it allows first pass
evaluation of left ventricular function both at rest and stress
providing significant important prognostic and diagnostic
information in addition to the perfusion image with the same
injection of radiotracer at the same dosimetry. This is one of the
major advantages leading to its utilization at the Medical College
of Virginia and partially justifies its marked increase in expense.
However, unlike Thallium-201, it does not redistribute and two
injecticns of tracer are reguired either on the same day or on
_separate days. To perform gquality, valid first pass studies the
bolus must not exceed 0.5cc and the smaller the bolus, the PBetter.
In the case of two day studies adegquate specific activity teo allow
this 1s not prcblematic; however, in the single day protoccol
preferred by both patients and referring physicians, a low dose
(10mCi) rest study is followed by a high dose (30mCi) stress study
perfo.med several hours later.
The vendor permits six doses per vial with a shelf life of six
hours following preparation; however, the package insert recommends
1 to 5 milliliters of volume containing 25 to 150mCi. In order to
perforn same day studies with first pass on three patients (6
injections) which is the minimum feasible number considering the
cost, the recommendation is not cogent. A minimum of volume of 2ml
is necessary to provide the six injections and to provide adeguate
activity for the 30mCi late doses at the shelf life projected by
the vendor would require that the initial activity be 120mCi per
milliliter. Therefore for same day studies with Cardiolite it is
necessary to prepare kits with up to 250mCi in a vial with a volunme
not to exceed 2.5ml. With this exemption alterations in QC will be
performed to ensure the stability of the compound before being
injected. Although the initial QC will be performed as recommended
a second QC will be performed prior to the late injections of the
tracer (ie., the second stress high dose injections) and at the
expiration of the kit.

The following exemption appears reasonable and in tne Lest interest

of providing gquality patient care. Single day (first pass
rest/stress studies are optimal for providing the maximunm
information for the dose administered. It should be noted the

ended

: There is no evidence to support
tpat this change in kit preparation changes either the stability or
binding efficiency of the compound in any way and that the
limitations are primarily of commercial origin. We have cbserved

-
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no preblems with stability or binding in kit preparations in waica
doses have exceeded that suggested. In addition, QC will be
strictly followed so as to detect any change in binding efficiency
or stability and kjits will not be used where the QC degrades by 5%
or greater from e initial QC or if any of the QC’s exceed that
reccmmended fO e utilization by the commercial vendor.

ctor of Nuclear Cardiology
Operation Director
vision of Nuclear Medicine
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1 Hospatad and Medhond Cenie

John
Date: January 22, 1992
TS Nuclear Medicine Personnel
From: Edward R. Powsner, M.D.

Subject: Preparation of Technetium-99m Sestamibi

NRC regulations reguire that radicpharmaceuticals be
prepared according to the manufacturer's instructions except in
those instances where the desired medical results would not be
otherwise obtainable. Specifically, DuPont/NEN instructions for
Cardiolite (sestamibi) recommend adding 25 to 150 mCi of sodium
pertechnetate technetium-%9m in 1 to 3 mL. The following change
is authorized:

Technetium-99m sestamibi is to be prepared with up to
370 mCi of technetium-99m.

The purpose of this change is to allow the radiopharmacy to
dispense the recommended 30 mCi per patient so as to complete the
rest/stress study in cne day instead of in two days. This
reduces the length of stay for inpatients and eliminates the
inconvenience of a two-day study for outpatients. Chromatography
of the kit prepared this way has repeatedly confirmed that there
is 9% to 98% radiochemical purity at 6 hours post-calibration.



MEM R ANDUM
Tk MEDICINE FHYSICIAN STAFF
SRoM: KADIOPHAEMAUIET
=BT : PREPARATIUN OF TC99M CARDIOLITE

I HAVE LETERMINED' THAT ONE VIAL CAN HOLD UP 10
s MILLICUKIE: OF TCO9M AND MAINTAIN A TAG OF

WVER »5% P TO 5 HOURS PUST PREPARATION. THE
PACKAGE INSERT OMLY ALLOWE UP 10 150 MCI Tu

8E ADDED' PER VIAL. THE NKRC WILL HOLD US 70 THAT
LIMIT ok 150 MILLICURIES PEK VIAL UNLESS WE

STATE THE 1) SPECIFIC NATURE OF THE DEPARTURE FROM
THE PACKAGE INZERT. 2 A PRECIZE DESCRIPTION uF THE

DEFARTURE AND 3) A BRIEF STATEMENT OF THE KEASONE WHY THE DEFAR[IE:

FEOM THE PACKAGE INSERT PREPARATIONS INSTRUCTIOUNS

wOULD OBTAIN MEDICAL RESULTS NUT UTHERWISE ATTAINABLE OF
~OULD REDUCE MEDICAL RISKS T0O PARTI''JLAR PATIENTS BECAUZE
'F THEIR MEDICAL CONDITION.

ACCORDINGLY I WOULD LIKE TOU HAVE THE =STAFF PHYSICILANE = luN
JFF ON THE FOLLOWING STATEMENT. THE RADIOPHARMACY WILL
KEEP A RECORD OF THESE PATIENTS FOR FIVE YEAKS.

[ AUTHORIZE THE ADDITION OF UP Tv 30U MILLICURIEE OF TCouM
PER VIAL OF CARDIOLITE TO KEDUWE THE COSTS OF UTILIZATION
¢ THIS RADIOPHARMACEUTICAL IN PLACE OF THALLIUM 201. THI:
RELUCTION IN COST WILL ENABLE THIS MEDICAL CENTER TC¢ USE
THIS AGENT WHICH WOULD BE FROHIBITIVE UNDEkK (UJRRENT
BUDGETARY RESTEAINTS.
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Cirector. Nuclear Medicine
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MALLINCKRODT

INSTITUTE OF

RADIOLOGY

AT WASHINGTON UNIVERSITY MEDICAL CENTER

S November 1990

To: Radiation Safety Officer
Nuclear Medicine Professional and Technical Staff

From: Barry A. Siegel, M.D.
Sally Schwarz, M.S., R.Ph.

Re: NRC Interim Final Rule on Radiopharmaceutical Preparation and Therapeutc
Uses of Radiopharmaceuticals

An interim final rule issued by the NRC on 23 August 1990 modifies 10 CFR Parts 30 and
35 to permit (1) certain deviations from manufacturers’ instructions for elution of genera-
tors and preparation of radiopharmaceuticals and (2) for deviations from therapeutic indica-
tons specified in the package insert. Such deviations are permitted at the instruction of an
authorized user physician if they are expected to allow specific medical benefits. The rule
also imposes the requirement for a written directive (i.e., a prescripuon) made by an autho-
rized user directing a specific departure for a particular patient, or patients, or for a radio-
pharmaceuncal, and which includes (1) the specific nature of the departure; (2) a precise
description of the departure; and (3) a brief statement of the reasons why the departure from
the manufacturer’s instructions would obtain medical results not otherwise attainable or
would reduce medical risks to particular patients because of their medical conditions.
Ordinanly, such a written directive would be accomplished generically (see below) or
specifically for a particular patient prior 1o the procedure. An oral directive is acceptable
under emergency circumstances, but the rule requires that the written directive must be
completed within three working days of the emergency administration. The rule also

requires that we maintain records of such departures from manufacturers’ instructions in an
audiable form for 2 period of five years.

51U South Kingshighway Boulevard

St Lours, Missoun 63110

313) 3622809
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At the present time, we are not aware of deviations in the indications for therapeutic radio-
pharmaceutical administrations in the Division of Nuclear Medicine, since our sole thera-
peutic procedure is the administration of I-13] sodium iodide oral solution for treatment of
hyperthyroidism.

Atnached is a copy of a new “prescription” form to be used when departures from estab-
lished procedures are requested by an authorized user. Completion of this form will be
necessary only for those departures from established procedures that are not already codi-
fied in the Division's Clinical Procedure Manual and/or Radiopharmacy Procedure Manual
(see below).

The following represent deviations from manufacturers’ package labeling in the preparation
of radiopharmaceuticals that are established procedures of the Division documented in the
Clinical Procedure Manual and/or Radiopharmacy Procedure Manual, and already in effect
as of 23 August 1990. This memorandum serves as formal notification to file and to the
Radiation Safety Committee of deviations in radiopharmaceutical preparation. (Note that,
for the sake of completeness, deviations involving non-byproiuct material are included in
this listing, although these are not subject to the NRC rule.) Tracking of the numbers of
these “established deviatons,” as required by the NRC, will be simply accomplished by
keeping track of the diagnostic codes for these procedures by way of the MIR accounting
system.

A. Tc-99m Macroaggregated Albumin (Mallinckrodt)

ke Specific Nature of Departure: Removal of 1/2 of vial contents before com-
pounding and increase the ratio of added Tc-99m pertechnerate to mass of
macroaggregated albumin.

- Description of Departure:
a. Withdraw 1/2 of vial contents after reconsttuting lyophilized parti-

cles with 1| mL 0.9% NaCl, USP.
b. Add 60 mCi Tc-99m pertechnetate to vial.
C. Use kit within 3 hours (instead of 8 hours).
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Rationale: Permits particle number of administered particles to be main-
tained in the range 2.6 x 103 10 4.7 x 105 per 4 or 5 mCi dose of Tc-99m
MAA. This is necessary because of the large fraction of our panents with

underlying severe parenchymal pulmonary disease or pulmonary hyperten-
sion.

Tc-99m Macroaggregated Albumin (DuPont)
i.

Specific Nature of Departure: Add 80 mCi Tc-99m pertechnetate 1o vial
(instead of SO mCi).

Description of Departure:

a. Add 80 mCi Tc-99m pertechnetate to vial.

b. Dilute total vial to 8.0 mL using 0.9% NaCl.

e Use kit within 3.5 hours (instead of 6 hours).

Rationale: Permits particle number of administered particles to be main-
tained in the range 2.6 x 105 10 4.7 x 105 per 4 or 5 mCi dose of Tc-99m
MAA. This is necessary because of the large fraction of our patients with

underlying severe parenchymal pulmonary disease or pulmonary hyperten-
sion.

Tc-99m Sulfur Colloid (Mallinckrodt)
i.

Specific Nature of Departure: Pass | mi of Tc-99m Sulfur Colloid suspen-
sion through a 0.45 um filter.

Description of Departure:

a. Prepare kit with 150 mCi Tc-99m penechnetate.

b. Filter | mL through 0.45 um filter.

¢. Use final filorate for injection.

Rationale: Filter allows retention of large colloidal particles. Small particles
passing through filter are in the preferred size range for use in lym-
phoscintigraphy.

In-111 DTPA

Specific Nature of the Departr -+ Addition of 10% dextrose to the In-111

DTPA being used for injection.

Description of the Departure:

a. Draw volume required for 500 uCi In-111 DTPA dose into a
syringe.
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b. Dilute volume 1:1 with 10% Dextrose, USP.

: 8 Rationale: Increases the flow rate of the radiopharmaceutical to the basal
cisterns and decreases the “leakage” rate at the lumbar injection site during
radionuclide cistemography.

E. Pyrophosphate (PYP)

1. Specific Nature of Departure: Washing of Tc-99m modified in vivo labeled

red blood cells with 0.9% NaCl, USP.

Description of Departure:

a. Fifteen minutes after administering 1/2 to 1 vial PYP (vial reconsti-
tuted with 2 mL 0.9% NaCl USP), 3-5 mL whole blood is with-
drawn into a 6 mL syringe containing 0.5-1.0 mL ACD (acid-citrate-
dextrose) solution.

b. The whole blood is added to a sterile yellow-top Vacutainer tube (ro
additive).

c. Tc-99m pertechnetate (30 mCi adult; 0.25 mCikg pediatric + 25%
additional) is added to the blood and incubated at room temperature
for 10 minutes.

d. The whole blood is then centrifuged at full speed for 4 minutes.

The plasma is removed and the Tc-99m activity is measured.

ks The same volume of 0.9% NaCl, USP is added to the red cells
remaining in the tube.

g. The tube is inverted several times, and then recentnfuged for 4
minutes at fuli speed.

h. The supemnatant is withdrawn and the Tc-99m activity measured, in

V)

both supernatant and red cells.

1. If the supernatant contains > 10% of the total activity, the Tc-99m
red cells are washed again (as in step f above).

J. The same volume (as supernatant removed) of 0.9% NaCl is added

to the labeled red cells before reinjection.
Rationale: The washing step, by removing unbound Tc-99m periechnetate
or free reduced Tc-99m, reduces the likelihood that either gastric or urinary

activity will interfere with the interpretation of gastrointestinal bleeding
studies.

L)
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F. Pyrophosphate (PYP)

Specific Nature of Departure: Washing Tc-99m modified in vivo labeled
red blood cells with 0.9% NaCl, USP, and then damaging labeled cells by
heating at 49.5° + 0.5° C for 20 minutes.

DCescription of Departure:

1.

(8]

a.

Fifteen minutes after administering 1/2 to 1 vial PYP (vial reconsti-
tuted with 2 mL 0.9% NaCl USP), 3-5 mL whole blood is with-
drawn into a 6 mL syringe containing 0.5-1.0 mL ACD (acid-cizrate-
dexmrose) solution.

The whole blood is added to a sterile yellow-tep Vacutainer tube (no
additve).

Tc-99m pertechnetate (3-6 mCi) is added 1o the blood and incubated
at room iemperature for 10 minutes.

The whole blood is then centrifuged at full speed for 4 minutes.

The plasma is removed and the Tc-99m activity is measured.

The same volume of 0.9% NaCl, USP is added to the red cells
remaining in the tube.

The tube is inverted several times, and then recentrifuged for 4
minutes at full speed.

The supernatant is withdrawn and the T¢-99m activity measured, in
both supernatant and red cells.

If the supernatant contains > 10% of the total acnvity, the Tc-99m
red cells are washed again (as in step f above).

The same volume (as supernatant removed) of 0.9% NaCl is added
to the red cells before reinjection.

Heat the resuspended red cells in a water bath at 49 5° +0.5° C for
20 minutes.

Centnifuge sample at full speed for 4 minutes.

Remove supernatant and measure activity in supernatant and red
cells. Add a volume of 0.9% NaCl, USP equal to supernatant
removed.

Repuat the wash step (step m above) if supernatant contains > 10%
of the total actvity.



HSHN-DRN 6 Feb 1991

MEMORANDUM FOR THE NUCLEAR REGULATORY COMMISSION

SUBJECT: Departure from the Manufacturer's package insert for the
preparation of radiopharmaceuticals.

ks In response to the Federal Register, Vol. 55, No. 164,
Thursday, August 23, 1990, pages 34513-18, an interim rule titled
"Authorization to Prepare Radiopharmaceuticals Reagent Kits and
Elute Radiopharmaceutical Generators: Use of Radiopharmaceuticals
for Therapy". The interim rule allows licensees who elute
generators and prepare reagent kits to depart from the
manufacturer’'s instructions for elution and preparation in the
package insert, provided the licensees meet certain conditions and
limitations.

> The following departures from the package insert are used
within the Nuclear Medicine Service on either a daily basis or on

4 as needed basis for benefit of patient care and diagnostic
studies.

a. On a daily basis, Methylene Diphosphonate (MDP) cold
kits, by any manufacturer are compounded with an activity of
600 mCi of '"“re¢ Pertechnetate as a cost savings measure to
the clinic. Most kits on the market are limited (by the
package insert) to 20Q mCi. Radiochemical purity 1is checked
daily, wueing paper chromatography to insure the tagged
compound is within the USP and NRC guidelines.

b. On a daily basis, Ascorbic Acid (2 mg) 1is added to
the MDP kits to prevent any oxidation of the kit and
regulting breakdown of the kit.

e. For V/Q scans on patients with a Right to Left
shunt, or in patients with possible pulmonary hypertension,
the Hacroaq?rcqated Albumin (MAA) kits are compounded with
102 mCi of """Tc Pertechnetate. Double the amount stated in
the package insert, in the effort to iimit the number of
particles injected during the study.

d. On a weekly basis, Xe-133 as a radiochemical is
dissolved in saline and used for injection for burn lung and
heart right ventricle "first pass” studies.

e. As needed, '"“Tc Diethyelenetriamine pentaacetic
acid (DTPA) is used for gastric emptying studies.

g. As needed, ''“Tc-exametazine white blood cells
are labgled for detection of infection.
iac™r



.

3. The above uses, while not included in the package insert, are
reported in current medical journals of nuclear medicine and are
found to be useful and appropriate for medical care at this medical
facility.

: \\.b.cﬂ.‘;v it o

JA D. HEIRONIMUS II, M.D.
Dt. €ol., USAF, MC
Chief, Nuclear Medicine Service
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Dear Syncor:

In accordance with the August 23, 1990 Interim Final Rule i1ssued
by the Nuclear Regulatory commissicn concerning the compounding and
use of radicpharmaceuticals, I hereby direct ycu to cempound and
dispense Tc9Sm Sulfur Colloid, MDP, MAA, and other Tc-99 radicpharmace~
uticals in accordance with the Syncor prep guidelines. I reccgnize
that the manufacturers'package inserts for these products specif;
a 6 hour time of use, but Ty experience in their use has demcnstrated
that they may in fact be safely and effectively used for up to 12
hours. The 12 hour time of use is needed to that the scheduling of
the use of these products is neither inconvenient for this facility

s to its patients.

T™his directive applies to all orders for the menticnec
radicpnarmaceuticals unless you are informed otherwvise.

Sincerely,




segan AcDonoudn, Pharmacy Representative
froe: TAnES . Leinro &Ll V)

-, &

&
I 4 ’ - o S W
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il: Written Directive for Elutine Generators and Preparing
adiopharmaceuticals

Jear Megan and Frank,

& we discussed on December , .990, [ request that Syncor [nternational Corporation prepare and dispense
Rad10phATEACeutiCals according to the attacbed Kit Preparation Guidelines, dated November 1989. [ Dave initialed
3 copy of the Guidelines attatched to lndicate our review.

“he attached quidelines satisfy the requiresents of 10 CFR Part 15.200 that [ provide a written directive vitd
“he nature and precise description of departures from the MDUTACTUrer’s instructions i eluting generstors asd
Jreparing diagnostic reagest Kits.

2 sy udgesent, these departures from sanufacturer‘s instructions are Justified for tde following reasons:

* Adjusting the activity used in recomstituting NAA is necessary for patient safety. Failure to make tiis
;ONDensation cowld reswit in administration of an improper number of particles to the patiest, posing a
significant risk to the patient in the event of pulsopary embolus.

+ *1pes of use for Sulfur Colleid, MDP, and NAA are ertended to twelve hours to facilitate patient scheduling
Wring the day, ana to allow overnignt use of doses for esergency cases. Time of use ror TcO4 is ertanged
teenty four Dours ror the Same reasos.

« Times of use for Sulfwr Colloid, MDP, KAA, and TcO¢ have been ertended to allow for a practical delivery
scoedule from the DOACBACY. #ithout the option of using the services of & radiopbarmacy, tDis department
«ould be forced Lo eluté QEDErators and prepare radiopbArmaceuticals in-bouse. Becauss of the widespread
shortage of qualified Muclear Medicine fechnologists, the time diverted to these activities would reswt
.1 8 reduction ib the quality and quamtity of patiest care deliversd in this departhest. Purther, we delieve
“hat using 4 ~antralized radiopbarmacy allows this institution to take advantage of the experience and
aypertise of 2 licensed radiopharmacist which we would not othervise Dave,

™is directive applies to ail urders placed by this institution for these radiopbArsaceuticals, uniess you are
specifically instructad othervise at the tise the oroer is placed, or until thus directive is cancelled or
replaced.

slpcerely yours,

By
}

Nivre~ /kﬂ‘.zwq feles 7 ]
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January 10, 199!

Syncor International Corp.
2208 West Central Ave.
Toledo, Ohio 43606

Dear Syncor:

[ have reviewed the package insert for 99m Tc Human Serum Albumin and
the procedure used in lymphatic imaging with this agent. I understand
that this procedure is a deviatiun from the approved uses.

Until further notice, please use 9%m Tc labeled HSA for lymphat ic imaging
in malignant melanoma. I wish to use the radiopharmaceut ical that
provides the lowest patient absorbed dose and most rapid diagnostic
information. I believe that using 99m Tc labeled HSA represents a

significant clinical benefit warranting the use of this procedure for
our patients.

Sincerely,

.

Chairman
Department of Radiology

GCBM/sac

Att.



C. NSULTING RADIOLOGIS . 5 CORP.

RADIOLOOSTS R-RAY, ULTRASOUND AND NUCLEAR MEDICINE BUSINESS OFFICE
Physicians and Surgeons Building 4351 Manroe Sirret

:: ::V"::: :g 3100 W Cenirsl Avenuye Toisdo Ol 4608

AW SIDERS MD Toledo, Ohio 43608 (419) 473-35%)

P M ROYEN MD (418) 535-7758

SE QORDON MD
MF FADELL MD

DE HOOVER MD
08 GLASSBENO MD
8 DOENFLER MD
SL MAYES WD
TTLOM MD

58 MANION M D

Cctober 16, 199%0

Syncor Inc.
2208 W, Central Ave,
Toledo, Oh., 43606

Dear Syncor:

In accordance with the August 23, 1990 Interim Final Rule
issued by the Nuclear Regulatory Commission concerning the
compounding and use of radiopharmaceuticals, I hereby direct you
to compound and dispense Tc99m Sulfur Colloid, MDP, MAA and other
Tc-99 radiopharmaceuticals in accordance with the Syncor prep
guidelinss. I recognize that the manufacturers' package inserts
for these products specify a 6 hour time of use, but my
experience in their use has demonstrated that they may in fact be
safely and effectively used for up to 12 hours. The 12 hour time
of use {8 needed so that the scheduling of the use of these

products is neither inconvenient for this facility or to its
patients.

This directive applies to all orders for the mentioned
radiopharmaceuticals unless you are informed otherwise.

Sincerely,

S. T, Piﬂ.ky' M. D.

STP/nk




Written Directive for exceeding recommended package insert dosage:
MpDP- In my judgement, these departures from manufacturers instructicn
are justified for the following reason:

Adjusting the activity used for Bone scans to 27-30 mCi, to allow
for SPECT imaging with greater count rates, and decreased scannin
rime. Also to increase scan quality and image resolution., «

0 P

Authorized User Physician

*The patients health will not be affected by this change.

January 1, 1991



Written Directive for exceeding recommended package insert dosage:
201 T1- In my judgement, these departures from manufacturers in-
structions are Jjustified for the following reason:

Adjusting the dosage for Thallium 201 Chloride to 3.5-3.
mCi to decrease imaging time and to increase image guali
and resolution, while performing SPECT Thallium studies.

r D

The patients health will not be affected by this change.

%0 /?frwa_

uthorized User Physician

January 1, 1991



Writ+tan Cirective for exceeding recommended package 1nsert dosage:

STPA- Ve will be using 99mTc DTPA Aerosol in place of 133Xe gas for
Ventilation lung imaging. In my judgement, these departures
from manufacturers instructions are justified for the following

reasons:

The availability of 99mTc DTPA and the reduction in cost,
greatly exceeds that of 133Xe gas.

Aerosol studies are preferred over gasecus studies (in this
institution) because all views of the lung may be obtained
with aerosol imaging, which provides a better mechanism for
comparison with the perfusion images.

No need for negative air flow in imaging rooms which requires
monitoring twice yearly to comply with NRC specifications.

The patients health will not be affected by this change.

Autéorizod User Physician

January 1, 1991




. v Hendricks County Hospital
1000 East Main Street
o PO Box 409
Danvilie. Indiana 46122
‘ (317) 745.4451

October 17, 1990

Dear Syncor:

In accordance with the August 23,1990 Interim Final Rule issued by the

Nuclear Regulatory Commission concerning the compounding and use of
radiopharmaceuticals. [ hereby direct you to compourd and dispense

Tc-39m sulfur Colloid, MOP, MAA, and other Tc-99m radiopharmaceuticals in
accordance with Syncor Kit Prep Guidelines. 1 recognize that the wanufacturer's
packages inserts for these products specify 6 hour time of use, but my
experience in their use has demonstrated that they may in fact be used safely
and effectively for up to 12 hours. The twelve hour time of use is needed so

that the scheduling of the use of products is neither inconvenient for this
facility or to its patients.

This directive applies to all orders for the mentioned radiopharmaceuticals
unless you are informed otherwise.

Sincerely,

%Moon. M.D. ’?;



TO Syncor Pharmacy Manager
.
FROM Authorized User Physician

RE Written Directive for Eluting Generators and Preparing Ragiopharmaceuticals

As we discussed on | | [\és L h(‘ [99 | request that Syncor international Corporation prepare
and dispense Radiopharmaceuticals accoroing (o the attached Kit Preparation Guidelines, dated
Novermnber 1989 | have initialed the copy of Guidelines attached 1o indicate our review

The anached guidelines satisty the requirements of 10 CFR Part 25 200 that | provide a written directive
with the nature and precise descniption of departures irom manufacturer s instructions in eluting
generators and preparing diagnostic rezgent kits

n my judgement, these departures from manufacturer s insiructions are justified for the following
reasons

(o] Adjusting the activity used in reconstituting MAA s necessary for patient safety Failure to make
this compensation could result in administration of an /mproper number of particles to the
patent. posing a signiticant risk (0 the patient in the event of puimonary embolus.

o  Times of use for Sulfur Colloid. MDP and MAA are extended 10 twelve hours to facilitate patient
scheduling duning the day, and 1o allow overnight use of doses for emergency cases.

0 Times of use for Sulfur Colloid. MDP ang MAA are extended 10 twelve hours. te allow for a
practical delivery schedule from the pharmacy. Without the option of using the services ol 8
radiopharmacy. this depaniment would be forced 1o elute generators and prepare radiopharma-
ceuticals in-house Because of the widespread shortage of cualified Nuclear Medicine Technolo-
g'sts the time diverted 10 these aciivities would resu’t ' a reduction in the quality and guantity
of patient care delivered by ttus depaniment Further se believe that using a centralized
ragiopharmacy a'lows thiz s’ tutian 12 1ake ad.antase ¢f the experience and expertise cf a
rcensed rag:cpharmac:st «wh2h ve would rat gthers. se ra.e

NOTE: Follow Package Insert Requirements for DTPA-Renal Exp Time

Ths grective applies 10 all orders placed by this institytion 3¢ these radiopharmaceuticals, uniess you
are specifically instructed otherwise at the time the order is placed. or until this directive is cancelled or
replaced

Sincerely yours,
id
ﬁ L th L)
W ,.l Jnﬂh.r\, ’ﬂlﬂ

W | telowa o as s LM, s 'f] !W"u

Urlb s riman, V Igrstea 13]8
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January i1, .99

Mike Wyant, Pharmacy Manager
Syncor International
Pharmacy Service Center

831 South 6th Street
Louisville, KY 40203

Dear Syncor:

In accordance with the August 23, 1990 Interim Final Rule issued by the

lear Regulatory Commission concerning the campounding and use of
radiopharmaceuticals, I hereby direct you to campound and dispense Tc9%m
Sulfur Colloid, MDP, MAA, and other Tc-99 radiopharmaceuticals in
accordance with the Syncor prep guidelines. I recognize that the
marufacturer's package inserts for these products specify a 6 hour time of
use, but my experience in their use has demomstrated that they may in fact
be safely and effectively used for up to 12 hours. The 12 hour time of use
is needed so that the scheduling of the use of these products is neither
inconvenient for this facility or to its patients.

This directive applies to all orders for the mentioned radiopharmaceuticals
unless you are informed othe -wise. v

Sincerely,

“N‘“ﬂﬂ

William R. Fortner, M.D.
Radiation Safety Officer

WRF : kemb

VA,

MomDer Of VORINAYY HORDERS Of AN iCA. NC..

BY) Srva Smat NewAbon, ncong 47150 (82)944.770)
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ATTACHHINT A

NIMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headquarters Coorcdinator, HNMSS
Mail Stop 6-H-3 OWFl

FROM: 3 Neynik
Radiation Specialist, Region ¢
SUBJECT: RADJOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL
License No. 2|- /542 -0 for 54 (awrenee Hospda)  (licensee's name)
was inspected on é[ﬁy‘vp/ . Radiopharmaceutical departure records were

10l 90
inpsected fcr the period _JQQE!'J to ,317}' with the following results:

[NOTE: The transmittal memorandum is for inspections at both medical and
radiopharmacy licensees. It does not apply to pharmacy-directed departures
specifically authorized by license conditions.)

1. Diagnostic departures were not requested or made.
(Applicable to both medical licensees and/or radiopharmacfes.)

g

Therapeutic departures were not made.
(Kot applicable to radiopharmacies.)

3. Departures were made. A1l of the written diagnostic directives
and/or records of therapeutic departures are attached.

< |

Departures were made. A1l of the records of the number of patient
administrations (or prescriptions dispensed) are attached.

5. Departures were made. A1l of the written diagnostic directives,
records of therapeutic departures, or records or number of patient
adrinistraticre (cr prescriptions dispensed) were not available.
Those not available were lacking because:

__ The medical liceusee did not make them in writing.

___ The medical licensee sent the written diagnostic directive
to
( another NRC licensee or an Agreement State licensee)
to actually make the departure.

__ “Other reason-(explain). - ... ..

/:4941,,

gaa\att pecialist
(Signature and Date)

Attachment: As stated

CE;L\ Attachment A, 28C0/23 A-1 Issue Date: XX/XX/XX
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St Lawrence

Hospital & Healthcare Services
March 27.1992

James L. Lynch, Radiation Specialist

United States Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137

Re: Isotope Varianmce
Interim Rule Parts 30 & 35

St. Lawrence Hospital Nuclear Medicine Department found it
necessary to utilize 95m Techretium materiais atter the 12 hour
A expiration time on thirty (30) occasions between the dates of
F Al s October 17,1990 and March 26,1992. Listec btelow are the type
= " of pxams performed, material used. and mecical reason for these
s S exams.

1. 99m Technetium RAgareceted Albumin for Perfusion Lung Scans

& L LA 25 cases Indications -~ Sudden onset chest pain, shortness
iy T N ot bresthe, low POZ. GSome cases were post operative cases
‘?f as well. Diagnosis - Question Pulmonary Embolism.
Sar iy, 44
¥ ¢ 2. 99m Technetium - DTPA $or Renal Flow / Scan.

1 case Indication - Elevated lab values.
Diagrosis = Questior Remal Thrombosis.

. O9m Ternnetium Perterhnetate for Testiruliar Sram.
1 rase Indication - sudden onset painful testes.
Diagnosis -~ Possible Testicular Torsion,

4, 99m Technetium Pertechnetate for Gastrointestinal Bleed Scan.
3 cases Indication - active rectal bleeding, localize site.
Disgnosis - UGuestion Cl Bleed.

The above oxams were performed as indicated. They were deemed
necpssary as medical emerQencies because delay could be detri-
mental to the patient’ s care.

Debra H, Mellentine, RT-N, CNMT
Lead Nuclear Medicines Techmnologicst



NUCLEAR MEDICINE
ISOTOPE VARIANCE REQUEST

Patient Name: Date of Birth:
Date of Exam: Exam Time:
Product: Expiration Time:

The Nuclear Medicine Department of St. Lawrence Hospital is directed to utilize
the above isotope for the performance of a
scan even though the expiration time as indicated on the dose has expired. 1
deem that the patient's history of
raises significant suspicion for the possibility of
warranting this utilization of the isotope as a medical emergency because delay
could be decrimental to the patient s care.
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ATTACHMENT A

MEMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headquarters Courdinator, NMSS
Mail Stop 6-H-3 OWFN

FROM: "3 R A A
Radiation Specialist, Region '

SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL

License No. 3¢ ¢ <« "¢ i for 4 (licensee's name)
was inspected on .. L -4, Radiopharmaceutic«I ceparture records were
inspected for the period to - with the following results:

[NOTE: The transmittal memorandum is for iTnspections at both medical and
radiopharmacy licensees. It does not apply to pharmacy-directed departures
specifically authorized by license conditions.]

1. Diagnostic departures were not requested or made. (Applicable
to both medical licensees and/or radiopharmacies.)

" 2. Therapeutic departures were not made. (Not applicable to
radiopharmacies. )

e Departures were nade. All of the written diagnostic directives
and/or recurds of therapeutic depertures are attached.

~ 4. Departures were made. All of the records of the number of patient
administrations (or prescriptions dispensec) are attached.

5. Departures were made. All of the written diagnostic directives,
records of therapeutic departures, or records or number of patient
administrations (or prescriptions dispensed) were not available.
Those not available were lacking because:

___ The medical licensee did not make them in writing.

__ The mecicai licensee sent the written diagnostic directive
to
( another NRC licensee or ___ an Agreement State licensee)
to actually make the departure.

___ Other reason (explain).

y
/
, /
T - i )
— ”~ -

Radiation Specialist [Signature and Date)

Attachment: As stated

- by
7

Attachment A, 2800/23 . A-1 Issue Date: XX/ XX/ XX

Il,:zlél!!5 EE T I O N N S R O N R - O R O . ..
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WRITTEN DIRECTIVE FOR DEVIATION FROM MANUFACTURER’S
INSTRUCTIONS FOR A RADIOPHARMACEUTICAL

Date: January 3, 1992

Patieat Name: _SEE LIST

Patient SSN: SEE L1ST

Nat H

This is a written directive to
manufacturer's instructions co
activity that will be added to

deviate from the
ncerning the amount of
all Cardiolite kits.

Precise Description of the Departure:

When reconstituting Cardiolite
of 300 mCi to each kit i1nstead
All other parameters including
expiration time, and method of
performed as instructed by the

ea o) h rture:

This deviation will allow us
from one vial. Therefore, th
terms of cost savings. Since
guality, radiation dosimetry
test parameters, additional r
of this deviation are nonexis

kits, add a total activity

of the recommended 25-150 mCi.
volume of reconstitution,
guality control will be
manufacturer.

to obtain more patient doses

e benefit to the patient is in
there are no effects on product
to the patient, or any other
isks to the patient as a result
tent.

e 7
C/(ML"LMJL ];'1 ﬁ l":" 2&;1 %Lm

Authorized Wser Physician Signature



HOSPITAL_ i

PHARMACY

WRITTEN DEPARTURE
REQUEST PRESENT

(%) yes ( ) ne

DATE SIGNED

ALL DEPARTURE
ELEMENTS PRESENT

(9 yes ( ) no

NS WSS—

ettt ot t——
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ATTACHMENT A

MEMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headouarters Coorcinator, XMSS
Mail Stop 6-H-3 OWFN

FROM: Friuikrx (UL -

Radiation Specialist ?egaon_gé_
SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL
License Mo. 20 -0lu/s - ¢ ¢ for AZujin Zc’ﬁ,gg&"x 4P !licensee's name)
was inspected on [%& S ]99] . Radicpharmaceutical departure records were
inpsected ‘cr the period 'L/XK to '%ALI with the following results:

"NOTE: The traasmittal memoranaum is for inspections at both meaical ang
radiopnarmacy licensees. [t coes not apply to pharmacy-directed departures
specifically authorized by license congitions. ]

1. Niagnostic departures were not reocuested or made.
(Applicable to both meaical licensees and/or raciopnarmacies.)

2. Therapeutic cepartures were not made.
(Not appiicable to radiopharmacies.)

L% )

. Departures were macde. All of the written diagnostic directives
ana/or records of therapeutic departures are attached.

Jepartures were mace. A1l of the records of the numper of patient
agministrations (or prescriptions dispensed) are attacned.

o

n
.

Departures were made. All of the written diagnostic directives,
recorgs of therapeutic departures, or recorgs or numper of patient
agministraticns (cr prescriptions dispensea) were rot available.
Those not available were lacking because:

_zﬁfThe medica! licensee did not make them in writing.

__ The meaical icensee sent the written diagnostic directive
to
( __ anotner 'RC Jicensee or ___ an Agreement -tate |icensee)
to actuaily make the departure.

___ Other reason lexplain).

/7//«...

Racgiation specia st
(Signature and Date)

At.acnment: As stated

Attachment A, 2B00/22 A-1 Issue Date: XX/XX/XX
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ATTACHimgNT 4
MEMORAND UM FOR: Donna-Beth How

e, Ph.p.
Headquarters Co

ordinator. NMSS
Maf) Stop 6-H.3

OWFN
FROM-

Raalation Speciallst. Region _1_
SUBJECT.

RADIOPHARKACEUTICAL DEPARTURE DATA TRANSH!TTAL
License Ko,

;—o‘r’/J')'—e’/ for S g

3/ 7@ 7- #esh (Hcensee‘s Name )
Was inspecteqy on 2-2¢-9¢ .
\

Radiopharmaceut!ca! depar
inpsecteq for the period 2 -&%

to__2-¢2 with the
[NOTE - The transmiteay memoran
radiopharma

or inspectfons at bot
. t does net app)
Uthorizeqd by 1

h Mmedicy) and
Y to pharmacy-dfre
icense conditions.]

Cted departures

. Departures were made.

A1l of the written diagnostfc dfrectfves
and/or records of therap:utfc departures dre attacheq.
< Departures wvere magd A1 of ¢ records of € number of Patieng
admfnvstrations (or prescriptio s dfspensed} are attach d
5 Departures ere made, of
records of

1 the written diagnostq, directfves,
therapeutic departy S, or records op humber of Patient
ddministraese " prescripey SPensed) were
. Cause:

— The medica) lfcensee

The medica) !1censee
T to

Sent the wWritten dia
( another NFU'T?censee or
to'i?tually ma k

én Agreenent‘!?i??‘T?E?isee)
£ the departyre
— Other reagon (explain),

L/JL.; D_Vé\_ 2-3-52

ation SpecTaTTs
(Signatyre and Date)
Attachment: As stated

Attachment A, 2800/23 A}

I'ssue Date: XX/xx/xy



DEPARTURE FROM PACKAGE INSERT
P-32 THERAPY FOR THROMBOCYTOSIS

Intraveous aqueous P-32 has been shoun repe2tedly to be of benefit for
patients with overprocduction of Dlond Zciis by the bone marrow. 1t is one
of the major treatments given fur patients with polycythemia vera, tour uhom
the other therapies include phlebotomy and chemctherapy.

In some patients the only overproduced element is the blooo platelet. For
these individuals p* ~botomy is not a therapeutic option but P-32 has
proven to be of great benefit. Corsequently, as a principle user of
therapeutic radionuclides at rhe Williamsport Hospital L Medical Lenter, |
authorize the use of therapeutic agueous P-32 for this ingication.

™ /
\ lk__ & \&.\LL S

(PR Mty =
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DEPARTURE FROM MANUFACTURERS INSTRUCTIONS
TECHNETIUM 99m SESTAMIBI

The instructions for Cargiplite, the fechnetium Sestamibi product ot Lupont
calls for the addition of 25-150 mCi of technetium to the supplied vial.
After discussion with a number of centers using the Sestamibi agent, it is
quite apparent that over 200 mCi of technetium can De instilled into the
vial vithout degrading the tagging of the tracer.

The rnst for Technetium Sestamibi per patient is determine Dy the number of
patient doses obtained per vial. By increasing the technetium placed in
the vial from 150 to 225 mCi and to a volume of 4 ccm, it is possible to
cut the cost of the material substantially resulting in a health care
penefit to the general population. Consequently, [ am recommending a
departure from the package insert with an allowance for up to 225 mCi and 4
cc of technetium to be instilled per vial of Sestamibi.




DEPARTURE FROM MANUFACTURERS INSTRUCTIONS
TECHNETIUM 99m SESTAMIBI

Ine instructions for Cardiplite, the Technetium Sestamibi product ot Lupont
calls for the addition of 25-150 mCi of technetium to the supplied vial.
After discussion with a number of centers using the Sestamibi agent, it 1s
quite apparent that over 200 mCi of technetium can be instilled into the
vial without degrading the tagging of the tracer.

The cost for Technetium Sestamibi per patient is determine by the number of
patient doses obtained per vial. By increasing the technetium placed in
the vial from 150 to 225 mCi and to 3 volume of 4 ccm, it is possible to
cut the cost of the material substantially resulting in 2 health care
benefit to the general population. Consequently, | am recommending a
departure from the package insert with an allowance for up to 225 mCi and 4
cec of technetium to be instilled per vial of Sestamibi.
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ATTACHMENT A
MEMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headquarters Coorcdinator, NMSS
Mail Stop 6-H-3 OWFN

FROM: [
Radiation Specialist, Region |

SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL

License No. 77 -/S/21 —oi  for 4ALSAL coun7y rizotal (licensee's name)

#7057
was inspected on A?«ﬁ/'Q/ . Radiopharmaceutical departure records were
inpsected for the period (2-9! to ,2-72 with the following results:

[NOTE: The transmitta) memorandum is for inspections at both medical and
radiopharmacy licensees. It does not apply to pharmacy-directed departures

-

specifically authorized by license conditions, |

1. Diagnostic departures were not reuvested or made.
(Applicable to both medical licensees and/or radiopharmacies. )

Therapeutic cepartures were not made.
(Not applicable to radiopharmacies.)

3. Departures were made. Al]l of the written diagnostic directives
and/or records of therapeutic departures are attached.

4. Departures were made. A1l of the records of the number of patient
administrations (or prescriptions dispensed) are attached.

5. Departures were made. A1) of the written diagnostic directives,
records of therapeutic departures, or records or number of patient
aaministraticrs (cr prescriptions dispensed) were not available.
Those not available were lacking because:

___ The medical licensee did not make them in writing.

__ The medical ‘icensee sent the written diagnostic directive
to
( " another NFC Ticensee or __ an Agreement State licensee)
to actually make the departure.

___ Other reason (explain).

A

[ybéé/‘*‘" C N_\ 72-20-Y

Fadiation specialist
Signature and Date)

Attachment: As stated

(I - O N SR R O - O T O R R N O O Sm W .

Nt

Attachment A, 2B00/23 Ael Issue Date: XX/XX/XX
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;A::sr:r{ PHYSICIAN: Z DATE: /. "=

conaie:
ADMINISTERED DOSE: // 7l (4 e &-} ¥ 1 /

/Q/c AR
~2INICAL INDICATOR: Ozjﬁﬁif{‘L!L’ -‘/ﬁ{‘/’//'fg/,',,

J

PEVIATION FROM SUGGESTED DOSE: L mci) uCi
PER THIS RADIOPHARMACEUTICAL —E-— W cirele
PACKAGE INSERT N mCi uCi

/
Michael T. CZ‘JE}/M.:

e
l



b = ATTACHMENT A ..
MEMORANDUM FOR: Donna-Beth Howe, Ph.D.

Headquarters Coordinator, NMSS
Mail Stop 6-H-3 OWFN

FROM:
Radiation Specialist, Region.;zz;:;

SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL

License No. '{S'%‘/E‘f? for Q  (licensee's name)

was inspected on 2 . Ra 1bp armaceutical departure records were
inspected for the éen%ﬂ’ ; te 199/ with the following results:
[NOTE: The transmittal memorandum is for inspections at both medical and

radiopharmacy licensees. It does not apply to pharmacy-directed departures
specifically authorized by license conditions.]

k. Diagnostic departures were not requested or made. (Applicable
to both medical licensees and/or radiopharmacies.g

zi/ 2. Therapeutic departures were not made. (Not applicable to
radiopharmacies. )

v 3. Departures were made. A1l of the written diagnostic directives
and/or records of therapeutic departures are attached.

L Departures were made. A1l of the records of the number of patient

administrations (or prescriptions djspensed) e attached.
R A &&Ju..ﬁq il

Departures were made. A1l of the written diagrostic directives,
records of therapeutic departures, or records or number of patient
administrations (or prescriptions dispensed) were not available.
Those not available were lacking because:

. The medical licensee did not make them in writing.

___ The medical licensee sent the written diagnostic directive

to

( another NRC Ticensee or ___ an Agreement State licensee)
to actually make the departure.

___ Other reason (explain).

Attachment: As stated

Issue Date: 09/30/91 A-1 28007023

M R W O R W O - - .. .- - - - . . II-I =%
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ATTACHMENT B

INTERIM RULE FIELD NOTES FOR MEDICAL LICENSEES

GENERAL

a. Last inspection date: ]]0 ‘i% H/?/

b. Current inspection date: }j 2 é Y /92_.

[Inspection should cover all departures made since the last inspection.]

DIAGNOSTIC DEPARTURES

Licensee directed diagnostic departures

1f "Yes," answer the following:

a.
b.
(1)
(2)
(3)
g,
(1)
Issue Date:

Departures were made by the licensee

Written directive on file [35.200(c)(1)]
Written directive includes [35.200(c){1)]:
(a) Nature of the departure

(b) Description of the departure

(c) Reasons why departure was needed

Records of number of departure
administrations are on file [35.200(c)(2))

Departures were made by a different Ilicensee

Name & locatior of other facility

(A

(V)

(v

4
(V)
(A

()

- g -
e
=

09/30/91 B-1

2800/023
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7/01/91
Revised 8/01/91

EXEMPTION TO PACKAGE INSERY FOR SAME DAY ETUDIES USING TECHNETIUM
99M CARDIOLITE

Sestamibi (Cardiolite) is a new technetium based compound for
myocardial perfusion imaging. Technetium energy and lack of
significant redistributicn make this an ideal perfusion imaging
agent particularly for use with SPECT imaging. However, one of the
major advantages of this new compound is that it allows first pass
evaluation of left ventricular function both at rest and stress
providing significant important prognostic and diagnostic
information in addition to the perfusion image with the same
injection of radiotracer at the same dosimetry. This is one of the
major advantages leading to its utilization at the Medical Tollege
of Virginia and partially justifies its marked increase in expense.
However, unlike Thallium-201, it does not redistribute and two
injections of tracer are required either on the same day or on

_separate days. To perform quality, valid first pass studies the

bolus must not exceed 0.5cc and the smaller the bolus, the Better.
In the case of two day studies adeguate specific activity to allow
this is not problematic; however, in the single day protocol
preferred by both patients and referring physicians, a low dose
(10mCi) rest study is followed by a high dose (30mCi) stress study
performed several hours later.

The vendor permits six doses per vial with a shelf life of six
hours following preparation; however, the package insert recommends
i to 3 milliliters of volume containing 25 to 150mCi. 1In order to
perform same day studies with first pass on three patients (6
injections) which is the minimum feasible number considering the
cost, the recommendation is not cogent. A minimum of volume of 2ml
is necessary to provide the six injections and to provide adeguate
activity for the 30mCi late doses at the shelf life projected by
the vendor would require that the initial activity be 120mCi per
milliliter. Therefore for same day studies with Cardiolite it is
necessary to prepare kits with up to 250mCi in a vial with a volume
not to exceed 2.5ml. With this exemption alterations in QC will be
performed to ensure the stability of the compound before being
injected. Although the initial QC will be performed as recommended
a second QC will be performed prior to the late injections of the
tracer (ie., the second stress high dose ‘injections) and at the
expiration of the kit.

The following exemption appears reasonable and in the best interest
of providing guality patient care. Single day first pass
rest/stress studies are optimal for providing the maximum
information for the dose administered. It should be noted the

There is no evidence to support
that this change in kit preparation changes either the stability or
binding efficiency of the compound in any way and that the
limitations are primarily of commercial origin. We have observed



i - %

kit preparations in which

no probl with stability or binding in
. iy 4 In addition, QC will be

doses have exceeded that suggested. : il
strictly followed sco as to detect any change in binding efficiency
or stability and kjts will not be used where the QC degrades by 5%
or greater from e initial QC or if any of the QC’s exceed that
recommended fo lization by the commercial vendor.

Diyector of Nuclear Cardiclogy
Operation Director
vision of Nuclear Medicine
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
475 ALLENDALE ROAD
KING OF PRUSSIA. PENNSYLVANIA 184061415

LT B

MEMORANDUM FOR: Donna~Beth Howe
Headquarters Coordinator, NMSS
Mail Stop 6-H-3 OWFN "

?. /'
THROUGH : Jenny M. Johansen, Chief )“«’4
Nuclear Materials Safety Section D
Division of Radiation Safety and Safeguards
Region 1
FROM: Keith D. Brown, Health Physicist

Nuclear Materials Safety Section D
Division of Radiation Safety and Safeguards
Region I

SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL

License No. 37-18461-01MD for Syncor Corporation, Folcroft,
Pennsylvania was inspected on November 14, 1991.
Radiopharmaceutical departure records were inspected for the period
August 9, 1990 to November 14, 1991 with the following results:

Diagnostic departures were requested by Delaware Spect Imaging
Center, but not made. A copy of the request is attached.

License No. 06-19661-01MD for Syngor Qogﬁoration, Hartford,
Connecticut was inspected on November ’ 91.
Radiopharmaceutical departure records were inspected for the period
January 30, 1991 to November 15, 1991 with the following results:
Departures were reguested by a number of the licensee's clients and
were made. Copies of all cover letters reguesting departures are
attached. Copies of tables 1 through 7 were attached to each cover
letter. Since, like the cover letters, the attached tables vere

identical, I have attached only one copy of these tables. Also
attached are records of departure requests which were filled.

It is clear from these records that Syncor Corporation is actively
soliciting requests for radiopharmaceutical departures from its
customers. This allows them, in effect, to make pharmacy~directed
departures so long as they get the cooperation of their clients.
Since headquarters has recently directed a temporary stop on
amendments to authorize pharmacy-directed departures, we would like
to be advised if headquarters finds these practices acceptable.

o
Keith D. Brown
Health Physicist



OELAWARE SPECT ‘MACING ~™R.

G-4C TMECA DRIVE
NEWARK. CELAWARE 97'2
302 T O .

ao

Dear Syncor:

In accordance with the August 23, 1990 Interim Final Rule issued
by the Nuclear Regulatory commission concerning the compounding and
use of radicpharmacautical:, I hereby direct you to compound and
dispense Tc99m Sulfur colleid, MDP, MAA, and other Tc-99 radiopharmace-
uticals in accordance with the Syncor prep guidelines. I recognize
that the manufacturers'package inserts for these products specify
a 6 hour time of use, but my experience in their use has demonstrated
that they may in fact be safely and effectively used for up to 12
hours. The 12 hour time of use is needed to that the scheduling of
the use of these products is neither inconvenient for this facility

or to its patients.

o all orders for the menticned

This directive applies ¢
are informed otherwise.

radicpharmaceuticals unless you

Sincerely,
: NIET R :f\
3 ] \,\.‘ !

TR S
“'. ‘r\m\‘ 2 & ] I"/‘
e ~ (?: 'Vf.
J| | B
gl
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TABLE 1 : Te9"9%m MACROAMAMGGREGATED ALBUMNMNIN

------ November 1989 -~---- ~--=-~ Package Insert -----
Kit Prep Guidelines Recommendations
MANUFACTURER Activlty' Tc99m Time pf Actlvity’ Tc99m Time ?f
Volume Use Volume Use

DuPont 125 mCi 2-8 ml 12 hours 72 mCi 2-8 ml 6 hours *
(3.6 - 6.5M Particles) v
Cc1s 340 mCi 3-5 ml 12 hours 240 mCi 3-5 ml 6 hours
(12 - 15M Particles)
Squibb 115 mCi 1-3 ml 12 hours 40 mCi 1-3 ml 6 hours
(2 - 7™M Particles)
Medi+Physics 50 mCi up to 12 hours 80 mCi 2-8 ml 6 hours
(1.5 - 2.5M Particles) 3 ml (4 - 8M Particles)
Ma!linckrodt 200 mCi 5-10 ml 12 hours 8C mCi 5-10 ml discard vial
(4 - 12M Particles) after 8 hrs.

' Amounts used in November 1989 guidelines for MAA based on 200,000 particles per 5 mCi dose,
and average number of particles per vial at time ofpreparation. These values may be
increased to account for decay up to the time of calibration of the dispensed dose.

? po not exceed the expiration time of the sodium pertechnetate elution used to prepare the
kit.

. Activity is based on 200,000 particles per 4 mCi dose, and minimum number of particles per
vial at time of preparation. Activity may be increased to account for decay up to the time
of calibration of the first dispensed dose.



TABLE 2 TcCc99m BONE IMAGING AGENTESS

------ November 1989 ---=--- ~-=-=-= Package Insert -----
Kit Prep Guidelines Recommendations

Actlvity' Tc99m Time 9£ Activlty' Tc9%m Time 9!
PRODUCT Volume Use Volume Use
Squibb MDP 400 mci  0.5-5 ml 12 hours’ 150 mci  0.5-5 ml 12 hours’
Medi+Physics MDP 400 mCi  2-8 ml 12 hours 400 mci' 2-8 ml1 6 hours
DuPont MDP 200 mci 2-8 ml 6 hours 200 mci® 2-8 ml 6 hours
CIS MDP 200 mci  1-8 ml1 6 hours 200 mci®* 1-8 ml 6 hours
Amersham MDP 100 mCi 1-8 ml 6 hours 100 mCi 1-8 ml 6 hours
Mallinckrodt HDP 150 mCi 6 hours 150 mCi’  3-6 ml 6 hours’
DuPont PYP 200 mCi 3-7 ml 6 hours 200 mCi 3-7 ml 6 hours
Squibb PYP 75 mCi 2-4 ml 6 hours 75 mCi 2-4 ml 6 hours
Mallinckrodt 100 mCi 1-10 ml 6 hours 100 mCi 1-10 ml 6 hours

These activities are maximum amounts and lesser amounts should be used as experience dictates.

Do not exceed the 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.
Recommended time of use is not specified in the manufacturer's instructions.

Maximum activity is not specified by the manufacturer. Syncor policy limits activity to 4C0 mcCi.
Maximum activity is not specified by the manufacturer. Syncor policy limits activity to 200 mCi.
The manufacturer specifies maximum activity of 300 mCi, but Syncor policy limits it to 200 mCi.
The manufacturer specifies maximum activity of 200 mCi, but Syncor policy limits it to 150 mCi.

Manufacturer's instructions recommend an 8 hour time of use, but Syncor policy limits it to 6 hours.



TABLE 3¢ To®?9%nm DT PA
=~ November 1989 Kit Prep Guidelines;/ -

Package Insert Recommendations

Procedure Manufacturer Activity Tc99m Time Pt
Volume Use

Brain Scan Squibb 300 mCi up to 5 ml € hours

Renal Scan Squibb 300 mCi up to 5 ml 4 hours’ L4
Ventilation Study Squibb 300 mCi up to 5 ml 6 hours

GFR Assessment’ Squibb 50 mCi 2-5 ml 1 hour

Brain Scan Medi+Physics 300 mci’ 2-8 ml 6 hours

Renal Scan Medi+Physics 300 mci® 2-8 ml 6 hours

Ventilation Study Medi+Physics 300 mci’ 2-8 ml 6 hours

GFR Assessment’ Medi+Physics 50 mCi 2-8 ml 1 hour

Brain Scan c1s 100 mci’ 2-3 ml 2 hours’

Renal Scan c1s 100 mci’ 2-3 ml 2 hours’ .
ventilation Study c1s 100 mci’ 2-3 ml 2 hours’

GFR Assessment’ CIS 50 mci’ 2-3 ml 1 hour

' Do not exceed the 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.

2

Syncor guidelines are more restrictive than manufacturers' instructions.

! Syncor experience shows that Medi+Physics DTPA is preferred for GFR assessment.



TABLE 4 3 Tc?P9%m G LUCOCHEPTONRAMRTE
- November 1989 Kit Prep Guidelines/ -

Package Insert Recommendations

Procedure Manufacturer Activity Tc99m Time Pt
Volume Use
Brain Scan DuPont 150 mci’ 3-7 ml 6 hours
Renal Scan DuPont 150 mci’ 3-7 ml 4 hours’ »
' bo not exceed the 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.
? syncor guidelines are more restrictive than manufacturers' instructions.
TABLE 5 ¢ Tc99m HUMAMN BERUM ALBUMIN
------ November 1989 ~----- -==-~= Package Insert -----
Kit Prep Guidelines Recommendations

Procedure Manufacturer Activity Tc99m Time pf Activity Tc99m Time pf .

Volume Use Volume Use -
Multidose Medi+Physics 200 mCi 3 ml 6 hours 100 mCi 3 ml 6 hours
Unit Dose Medi+Physics 70 mCi 1.3 ml 6 hours 30 mCi 1.3 ml 3 hours

' Do not exceed the 12 hour expi

ration time of the sodium pertechnetate elution used to prepare the kit.
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TABLE 6 1 Tc®?29m HEPATOBILIARY AND LIVER AGENTS y
------ November 1989 --=--- ~---~ Package Insert -----
Kit Prep Guidelines Recommendat ions
Product Manufacturer Activity Tc99m Time pt Activity Tc9m Time 9!
Volume Use Volume Use
Cholotec Squibb 200 wmCi 2-5 ml 18 hours’ 100 mCi 1-5 ml 18 hours’
Hepatclite DuPont 150 mCi 2-5 ml 8 hours 100 mCi 4-5 ml 6 hours F
Microlite DuPont 75 mCi 2-8 ml 6 hours 75 mCi 2-8 ml 6 hours
Sul fur CIS 500 mCi 1-3 ml 12 hours 500 mCi 1-3 ml 6 hours
Colloid
Sul fur Mallinckrodt 400 mCi 0.1-5 ml 12 hours 400 mCi 0.1-5 ml discard vial
Colloid after 6 hrs.
Sul fur Squibb 500 mCi 0.1-5 ml 12 hours 500 mCci’ 0.1-5 ml 6 hours
Colloid
Sul fur Medi+Physics 400 mCi 0.5-5 ml1 12 hours 400 mCi 0.5-5ml 6 hours
L Y

' bo not exceed the 12 hour expiration time of the sodium pertechnetate elution used to prepare the Kit.

? preservative in formulation allows 18 hour expiration time specified in package insert. Tc99m must
have Mo39 concentration within acceptable limits as of expiration time.

} Manufacturer's instructions do not specify maximum activity. Syncor policy limits activity to 500
mCi. _
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TABLE : I OTHER TecoyoN IMAGING AGENTES

- November 1989 Kit Prep Guldellnfs/ -
Package Insert Recommendations

Product Manufacturer Activity Tco%m Time pf
Volume Use

DMSA Medi+Physics 44-88 mCi 2.2 - 4.4 ml 30 minutes B
2.2 ml reagent

HM-PAO (Ceretec?®) Amersham 30 mci® up to 5 ml 30 minutes

' Syncor Guidelines correspond to manufacturers' instructions.
? Do not exceed 12 hour expiration time of the sodium pertechnetate elution used to prepare the kit.

* Sodium pertechnetate elution must be less than 2 hours old when used to prepare the kit.

'y
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To: Prank Buddy, Pharmacy Manager :
¥egan McDonouan, Pharmacy kepresentative
Pow: o ps H. LwsoEl D

- 1

‘V‘L\ f 4 ./( \ ‘Q_ ,l‘\...(.&,\ e ]

. = v

RE: Written Directive for Eluting Generators and Preparing
Radlopbarmaceuticals

Dear Negan and Prank,

As we discussed on December , 1990, I request that Syncor International Corporation prepare and dispense
Radiopharmaceuticals according to the attacbed Kit Preparation Guidelines, dated November 1989. I have initialed
a copy of the Guidelines attatched to indicate our review.

The attached guidelines satisfy the requirements of 10 CFR Part 35.200 that I provide a written directive with
*he mature and precise description of departures from the manufacturer’s instructions in eluting generators and

preparing diagnostic reagent Kits.
In my judgement, these departures from manufacturer’s instructions are justified for the following reasons:

* Adjusting the activity used in recomstituting NAA is necessary for patient safety. Failure to make this
compensation could result in administration of an improper number of particles to the patient, posing a
significant risk to the patient in the event of pulmonary embolus.

+ Times of use for Sulfur Colloid, MDP, and NAA are extended to twelve bours to facilitate patient scheduling
during the day, and to allow overnight use of doses for emargency cases. Time of use for TcOd is extended
0 (wenty four hours for the same reason.

+ Tises of use for Sulfur Colloid, MDP, NAA, and TcO4 have been ertended to allow for a practical delivery
schedule from the pnArmacy. Without the option of using the services of a radiopharmacy, this department
Jould be forced to elute gemerators and prepare radiopharmsaceuticals in-house. Because of the widespread
shortage of qualified Wuclear Nedicine Technologists, the time diverted to these activities would result
in 2 reduction in the quality and quamtity of patient care delivered in this department. Further, w2 believe
that using a centralized radiopharsacy allows this institution to take advantage of the experience and
expertise of 2 licensed radiopharmacist which we would not othervise have.

™his directive applies to all orders placed by this institution for these radiopbarmaceuticals, uniess you are
specifically imstructed otherwise at the timse the oroer is placed, or until this directive is cancelled or

replaced.

Sincerely yours, |
e = e /’%id&«n ,z-(.g. e /)
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¢ Ps/Dryg Prod Desc. Prod 1¢ Ty, Umt Exdr Clo CEP.D. 2 Procedure “alient Matition  Var
191 E77%12 Culf Co) 7299 TC9920 4,00 Dote .00 11407 Liver Igesing Per Plve Order
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1013.2) Syncor Core ® 013 PAGE:

sn Cate 06/04/91 YNRIANCE SUMMARY LIST Run Time 02:2%
llmn 3075 5t. Mary’s Hospati) For Dates:  05/01/91 thru 03/31/91
‘ate  Rx/Ord Prod Desc. Prod 14 Otv, Unit Extr Che Cd P.O. # Proccdure Patient Notation Var

‘13/91 L39647 ML TP 109930 .00 Dose 0.00 0GS5013 Pulmonary Perfusion Per Phys Order  Billed Y

als For Each Product

930 !
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Date 06/04/91 JRINNCE SUMARY LIST Run Time (2:27

omert 3071 Westwood Imasing For Datest  S/01/91 they 07/31/91

te Ax/Cid Prod Desc. Prod Id Otv, Ut Extr Cie Cd P.O. Procedure Patient Notation \ar
J02/91 637395 MP TC9% TC9%30 20,00 Dose 0.00 0032 Bone lwasing Per Plys Order  Billed Y

'H For Each Product
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To: Prank Buddy, Pharsacy Manager 2
Kegan McDonoudr, Pharsacy chmcnsmvo / 1
2 7‘*&,(/

From: " Y. : ",,é‘:,
/ (/.’Y/(LL Lo u/ 4 Sj.

RE: Written Directive for Eluting Generators and Preparing
Radiopharmaceuticals

Dear Megan and Prank,

As we discussed on December ( % 1990, I request that Syncor Intermational Corporation prepare and dispense
Radiopharmaceuticals according to the attached Kit Preparation Guidelines, dated November 1989. I have initialed
a copy of the Guidelines attatched to indicate our review.

The attached quidelines satisfy the requiresents of 10 CFR Part 33.200 that I provide a written directive with
the nature and precise description of departures from the manufacturer’s instructions in eluting generators and
oreparing diagnostic reagent Kits.

In By judgesent, these departures from manufacturer’s instructions are justified for the following reasons:

* Adjusting the activity used in reconstituting NAA is necessary for patient safety. Failure to make this
compensation could result in administration of an improper number of particles to the patient, posing a
significant risk to the patient in the event of pulmsonary emdolus.

+ Tipes of use for Sulfur Colloid, MDP, and MAA are extended to twelve hours to facilitate patient scheduling
during the day, and to allow overnignt use of doses for emergency cases. Time of use for TcO4 1s extended
to twenty four hours for the same reason.

+ Times of use for Sulfur Colloid, ¥DP, WAL, and TcO4 have been extended to allow for a practical delivery
schedule from the pharsacy. Without the option of using the services of a radiopharsacy, this department
would be forced to eiute geperators and prepare radiopharmaceuticals in-house. Because of the widespread
shortage of gualified Wuclear Nedicine Technologists, the time diverted to these activities would resuit
in a reduction in the quality and quamtity of patient care deliversd in this department. further, we believe
that using a cestralized radiopbarmacy allows this institution to take advantage of the experience and
cxpertise of a licensed radiopbarmacist which we would not othervise have.

"his directive applies to all orders placed by tdis institution for these radiopharsaceuticals, unless you are
specifically instructed otherwise at the time the order is placed, or until this directive is cancelled or

replacec.

Sincerely yours, . . ‘k
" | { )

(/] /| /) ! \
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TABLE 1 Tcogo g HACROAGGREGATBD ALBUNIN
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( b\- RIPL Y I | I CTINE AN e Package Insert —-...

’ Kit Prep Guidelines Recommendations
MANUFACTURER £ Activity' Tcosm  rime pf Activity’ Tcoom  pime pr
Volume Use Volume Use

DuPont 125 mCi 2-8 ml 12 hours 72 mCi 28 ml € hours
(3.6 - g6.5M Particles)
CIs 340 mCi 3-5 ml 12 hours 240 mCi 3-5 ml 6 hours
(12 - 15Mm Particles)
Squibb 115 mCij 1-3 m} 12 hours 40 mCi 1-3 m} 6 hours
(2 - 7m PazLicies)
Medi+Physics 50 mCi up te 12 hours 80 mcCj 2-8 ml 6 hours
(1.5 - 2.5M Particles) 3 ml (4 - 8M Particles)
Mallinckrodt 200 mcCi 5-10 m] 12 hours 8( b | 5<10 ml discard vial
(4 - i2M Particles) after 8 hrs.
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# 013 PAGE: |

R Sracor Corr
n Date 06/04/%1 VARIANCE SUMYRY LIST Run Tiee 02:27
lmm 2095 Waterbury Hose Health Ctr For Dates:  0L/01/91 thry 05/21/91
“ife Rx/Ord Prod Desc. Prod Id Otv.' Uniy Extr Che Cé P.O, ¢ Precedure Patient Notation  Var
tl’/?l 637382 WAL Tc9 109930  6.00 Dose 0.00 ZIT0) Pulsonary Perfusion Per Fhys Order  Billed A

'u For Eacn Product

930 |
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February 1, 1991
To: Prank Ruddy, Pharwacy Manager
Negan McDonough, Pharmacy kepresentative
fro! Edward F. Fox, M.D.,Chairman
Department cf Diagnostic Imaging/Nuclear Medicine

RE: Written Directive for Eluting Generators and Preparing
Kadiopharmaceuticals

Deax Megan and Frank,

\s we discussed on December 17, 1990, I request tnat Syncor Intermational Corporation prepare and dispense
fadiopharsaceuticals according to the attached Kit Preparation Guidelines, dated Novesber 1989. [ bave initialed
a copy of the Guidelines attatched to indicate our review.

The attached quidelines satisfy the requiresents of 10 CFR Part 35.200 that I provide a written directive with
the nature and precise description of departures from the sanufacturer’s instructions ip eluting generators and
oreparing diagnostic reagest Kits.

I my judgesent, these departures fros manufacturer’s instructions are justified for the following reasons:

+ Adjusting the activity used in recomstituting NAA is necessary for patient safety. Failure to make this
8 jon ~ould result in administration of an improper number of particles to the patiest, posing 2
significant risk to the patient in the event of pulsonary embolus.

v *ipes of use for Sulfur Colloid, NDP, and NAA are extended to tweive hours to facilitate patient scheduling
Juring the day, and to allov overnight use of doses fOr emargency cises. Time of use for ToO4 15 extended
0 twenty four bours for the same reisos.

+ Times of use for Sulfur Colloid, NDP, NAA, and TrO4 have been ertended to allow for a practical delivery
schedule from the pharmacy. Without the option of using the services of a radiopbarmacy, this department
«ould be foroed to elute geperators ani prepare radiopharmacevticals in-house. Because of the widespread
shortage of qualified Wuclear Nediciné Techmologists, the time diverted to these activities would result
.0 & reduction in the guality and quastity of patient care deliversd in this department. Purther, we believe
<hat using @ cestralized radiopbarmacy allows this institution to take advantage ¢f the experience and
cxpertise of a Licensed radiopharsacist vhich we would not othervise have.

™is directive applies to all orders placed by this institution for these radiopbarsaceuticals, unless you are
specifically instructed othervise at the tise the order is placed, or until this directive 15 cancelled or

replaced.
sincerely. yours,
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T13.9 Syncor Core ® 013 :
te 06/04/91 UARTANCE SUMWRY LIST Run Tise 02:27
.'-N 3008 Biicto) Mesritfal For Duters 05/01/91 thrw 05/31/91
Lmou Prod Desc. Prod 1¢ Otv. Umt Extr Che Cd P.O. # Procedure Patient Notation  Ver
4280 Pylmonary Perfusion Per Phys Order  Billee Y

02/91 637376 W Tc99m 109930 4,00 Dose 0.00
&:t $3305¢ SN-DTPA TC99a TC9943 30,00 Dose 0,00 4280 'nhalation Study Per Phys Order  Billed

| 639988 Sulé Col Tco9m TC9920  0.00 Dose 0,00 A280 Liver Imasine Per Phys Order  Billed v
4.00 Doue 0.0 4260 Pulmonary Perfusion Per Phys Order Billed

91 639639 WA Tc%9a 109930
Liver Imusine Per Plivs Order Eilled

rl 40991 Sulf Col Tc99w T(9920 5,00 Dosc 0,00 4280
$

For Each Product
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(3.9) Svncer Core f 013 PRoE: |
Date 10/03/91 WRINCE SUMYRY LIST Run Ties 18:58
uctomert 3008 Bristel Meseital -+ | " For Datest  09/01/91 thru 09/30/9)
Date  Prod Descl Prod 14 @tv. Unit Extr Cho C4 P.O, # Procedure Patient Notatien Var
09/04/91 Sulf Col Tc9%m TC9920  5.00 Dose 0.00 117105 Liver luoine Per Phys Order  Billed Y
09/705/91 Sulf Col Tco9m TCP20  5.00 Dose 0.00 117105 Liver Isaoine Per Phys Ocder  Billed Y
09/19/91 SH-DTPA TCO9m TCP943 30.00 Dose 0.00 117100 inhalation Stedy Per Phys Order  Billed Y

lals For Each Product
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To: Prank kuddy, Pharmacy Kanager :
Neaan NcDomougn, Pharmacy Representative

from:
'*‘bﬂal—u( Q. ‘,‘;94, 47/)

fﬂ{‘.y’}"{ 3M¢ )‘Va(//c/tqsu}
RE: Written Directive for Eluting Generators andAreparing
Radiopbarmaceuticals

Dear Megan and Frank,

As we discussed on December _J, 1990, I request that Syncor Intermational Corporation prepare and dispense
Radiopbarmaceuticals according to the attached Kit Preparation Guidelines, dated November 1989. [ have initialed
a copy of the Guidelines attatched to indicate our review.

The attached quidelines satisfy the requiresents of 10 CFR Part 35.200 that I provide a written directive with
the nature and precise description of departures frow the sanufacturer’s instructions in eluting generators and
preparing diagnostic reagenmt Kits.

In my judgement, these departures from manufacturer’s instructions are justified for the following reasons:

* Adjusting the activity used in reconstituting NAA is necessary for patient safety. Failure to make this
compensation could result in administration of an improper number of particles to the patient, posing 2
significant risk to the patient in the evemt of pulmonary eadbolus.

+ *iges of use for Sulfur Colloid, MDP, and MAA are extended to twelve hours to facilitate patient scheduling
.-1ng the day, and to allow overnight use of doses for emercency cases. Time of use for ToOd 1s extended
to twenty four hours r:. the sape reasor.

+ Tises of use for Sulfur Colloid, NDP, NAA, and TcO4 have been extended to allow for 2 practical delivery
schedule from the pharmacy. Without the option of using the services of a radiopharsacy, this departsent
sould be forced to elute generators and prepare radiopbarsaceuticals in-house. Because of the widespread
shortage of qualified Nuclear Medicine Tecamologists, the time diverted to these activities would result
in a reduction in the quality and quatity of patient care delivered in th's department. Purther, we believe
that using a centralized radiopbarmacy allows this institution to take advantage of the experience and
sxpertise of a licensed radiopharmacist which we would not othervise have.

This airective applies to all orders placed by this institution for these radiopharsaceuticals, unless you are
specifically instructed otbervise at the time the order is placed, or until this directive is canceiled or
replaced.

Zincerely yours,



{STC13.9) zracor Corp
Late 09/01/%91 VARIANCE SUMMWRY LIST

!!mr: 3020 Diav. Rediolosy Acsoc.

PAGE:
Run Time 07:47

For Datest 08/01/91 thru 08/31/91

ltc Rx/0Ord Prod Decsc. Prog 1d Cty. Unit Extr Cus Cd P.O. &

Procedure

Petient

Notation

var

B/05/91 658429 Sulé Col T(¥9m T(9920 6.00 Dosc 0.00
rm 6647569 Sulf Col T.99a TC9920  6.00 Dose 0.00

Axls Fur Each Product

lTC???O

Liver lmasins
Liver Imaginog

Per Pliys Order
Per Phys Order

Billed
Billed
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ATTACHMENT A

MEMOPANDUM FOR: Donna-Beth Howe, Ph.D.
Headquarters Coorcinator, NMSS

Mail Stop 6-H-3 OWFN

b [otLEEN C. CASEY
: Ragiation Specialist, Region P

SUBJECT: _ PADIDPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL
l' s 2_ 2 .

License No. 2{ ~0%o-0f fer S‘,’, T Wﬁﬁ, (1icensee's name)

was inspected on 2/’2 7/f% K Raciopharmaceutica) departure records were

inpsected fcr the period i?%sjéio to Z{(??7@él— with the following results:
—t — s

[NOTE: The transmitta) memorandum is for inspections at both medical and
radiopharmacy licensees. 1t does not apply to pharmacy-directed departures

specificelly authorized by Yicense conditions.]

Diagnestic departures were not reouested or made.
(Applicable to both medical licensees and/or radiopharmacies.)

-
.

2. Therapeutic cepartures were not made.
(Kot applicable to radiopharmacies.)

3. Departures were made. £11 of the written diagnostic directives
and/or records of therepeutic departures are sttached.

I |

£11 of the records of the number of patien:

léZ 4. Departures were mace.
m ALY

administrations (or prescriptions dispensed) are attached.”

5. Departures were made. A11 of the written diagnostic directives,
records of therzpeutic departures, or records or number of patient
adrinistratiers (er prescriptions dispensed) were not available.

Those not available were lacking because:

The medical licensee ¢id not make them in writing.

et

The medical licensee sent the written diagnostic directive

T to
_~gnother IIC licensee or __ an Kgreement State vicensee)
to ectually make the departure.

___ Other reason (explain).

7 .
77 //
ad7ation Specialis
(Signature and Date)

pttachment: As stated

(tachment A, 28C0/23

A-] Issue Date: XX/XX/XX
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VIOLATION SUBSTANTIATION
1. What was the requxremcnt 7 P 111M/' 4_“{ S s
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2. How and when was the 2quir ment v1 % 7 S/ B p ! +3/

(VR ot b ZElIR] ol s s Complis b 330l t
20,106,

3. What was the root cause/contributing factor(s) for the
viclation and w!z identified the violatjon, the licensee or the

¢ NRC inspector)? e an' &W%B/MM

A Aigo ot Ke - (33t hatunit winefe 33 Gosspuinrs.)

(‘i) Did the violation have any special safety significance? If
es, describe. Describe the 1nspector s "evgluation of the f
W »«2«,2* M“é

{ hazard," if applicable.
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| What corrective actlons, if any, were taken and when ? Is the
| v1olat10n a repeat problem? Exglaln, if it is. A a riped

f M’Hwﬁlflwobwcfuw,u‘24/0444-12@74/.

6. Is the violation an NCV or "“no-response" violation ? If an
NCV, verify that the criteria in either 10 CFR 2 Appendix C,
| Section VA, Notice of Violation or Section VG, Exercise of
Discretion have been met. o,
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Susonne Waeeds , [7s)shp 645

I DEPARTMENT
M UCLEAR MEDICINE DEPARIMENI
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11c D 1¢ 1 o1 1 ACE A 7 / :/«:-
KCASE OF A PROBLEM Wl B THIS TRANSMISSION,PLEASE CALL S ehe/e AT

J
w

33-3560,

COMMENTS: _ . o —

NUMBER OF PAGES
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Michele M. Beauvais R.Ph, ,BCNP
Nuclear Medicine Department

Colleen Carol Casey
Nuclear Regulatory Commission
Region IIT

Dear Colleen,

This letter is a follow-up pursuant to our conversation
27, 1992 regarding the number of patients who have receiv
of Dupont Cardiolite whose preparation
manufacturer’s instructions. 361 patients have received doses of
30 mCi of Cardiolite, The physician directive and the number of
presciptions dispensed under the departure will be kept in an
auditable form for $§ years and be available for inspection.

February
ed dos:zs
departed from the

Sincerely,

ikl W ot o LSE AN

Michele M. Beauvais R.Ph., BCNP

1 4/25/7%
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FAX COVER LETTER

St. John Hospital
Department of Radiation Therapy
22101 Moross Road
Detroit, Mich. 48236

Date:__March 13, 1992  Time:__12:20
To: Name: __ SUSAN WOODS >,
Company: __ N.R.C. MAIL S
FAX # _ _1-313-504-2260
From: Name: _WALTER NIKESCH, PH.D.

FAX #: _313-343-7831

Comments;

. INFORMATION REQUESTED FOL1LOWS

Total # of Pages Including Cover Letter_2

If you did not receive all of these pages, call 343-3750
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. BROM:NUCLEAR MEDICINE TD: 301 492 @259 APR 7. 1992 2:23PM

i St
John

Hospital and Medicad Conter

Fopr] Moz Foed

Dlettomt. Mucdngan 48207

KRR B LT

Date: January 22, 1992
To: Nuclear Medicine Personnel
From: Edward R. Powsner, M.D.

Subject: Preparation of Technetium-99m Sestamibi

NRC regulations require that radiopharmaceuticals be
prepared according to the manufacturer's instructions except in
those instances where the desired medical results would not be
otherwise obtainable. Specifically, DuPont/NEN instructions for
cardiolite (sestamibi) recommend adding 25 to 150 mCi of sodium
pertechnetate technetium-99m in 1 to 2 mL. The following change

is authorized:

Technet jum-99m sestamibi is to be prepared with up to
370 mCi of technetium-99m.

The purpose of this change is to allow the radiopharmacy to
dispense the recommended 30 mC: per patient so as to complete the
rest/stress study in one day instead of in two days. This
reduces the length of stay for inpatients and eliminates the
inconvenience of a two-day study for outpatients. Chromatography
of the kit prepared this way has repeatedly confirmed that there
is 95 to 98% radiochemical purity at 6 hours post-calibration.
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ATTACHMENT A

MIMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headquarters Coorcinator, NMSS
Mail Stop 6-H-3 OWFK

CollexN C. CASEY

FROM:
paciatior Specialist, Region ?_

SUBJECT: PADIOPHAPMALEUTICAL DEPARTURE DATA TRANSMITTAL

License No. W-OO/‘/‘(df for VAME-ST.Lovis Afe.  (licensee's name)

was inspected on [/30—?/[]7 . Rediopharmaceutica) departure records were
- T
inpsected fcr the period &:Mu to [{g—ﬂ'gz with the following resuits:

[NOTE: The transmittal memorandum is for inspections at both medical and
radiopharmacy licensees. 1t does not apply to pharmacy-directed departures
specifically authorized by license conditions.)

1. Diagnostic departures were not recuested or made.
(Applicable to both medical licensees and/or radiopharmacies.)

5 2. Therapeutic cepartures were not made.
(ot applicable to radiopharmacies.)

3. Departures were made. All of the written diagnostic dirc-tives
and/or records of therepeutic departures are attached.

4. Departures were made. A1) of the records of the number of patient
administrations (or prescriptions dispensed) are attached.

X §. Departures were made. A11 of the written diagnostic directives,
records of therzpeutic departures, or records or number of patient
adrinistraticre (cr prescriptions dispensed) were not aveilable.
Those not available were lacking because:

The medica) licensee did not make them in writing.

The medica) licensee sent the written diagnostic directive

~ to
( another FTC Ticensee or ___ an Agreement Tiate licensee)

to Bctually make the departure.
VoLUME o F lem Hﬂ.r GLEWT AND
x_ Other reason (exrp'laiﬂ)__n‘m‘J et TRACKED. ALY / DePALTILE
MADE - DI AonosTIC ONEY. 31
/s ’

AN

(Signature and Date)

Attachment: As stated

Attachment A, 2BC0/23 A} -7 Issue Date: XX/XX/XX



V3f 6)- // 0“( oW ,)/)/“/7,‘(- 447 S (/Lwé.q/f/"/“//

//\M\f/ 3/7@((‘/ Ths )é%

9/7"41/ /( /7411{(1«» )lc%

bl

MEMOKANDUM
TO: NIUCLEAK MEDICINE PHYSICIAN STAFF
FROM: RADIOPHARMACIET
SUBJ: PREPARATION OF TC989M CARDIOLITE

1 HAVE DETERMINED THAT ONE VIAL CAN "HOLD" OUP T0

300 MILLICUKRIES OF TC99M AND MAINTAIN A TAG OF

OVERK 85% UP TO 5 HOURS POST PREPARATION. THE

PACKAGE INSERT ONLY ALLOWS UP 70 150 MCI TO

BE ADDED PER VIAL. THE NRC WILL HOLD US TO THAT

LIMIT OF 150 MILLICURIES PEK VIAL UNLEES WE

STATE THE 1) SPECIFIC NATURE OF THE DEPARTURE FROM

THE PACKAGE INSERT. 2) A PRECISE DESCRIPTION OF THE
DEFARTURE AND 3) A BRIEF STATEMENT OF THE KEASON: WHY THE DEPARTURE
FROM THE PACKAGE INSERT PREPARATIONS INSTKUCTIONS

WOULD OBTAIN MEDICAL RESULTS NOT OTHERWISE ATTAINABLE OF
WOULD REDUCE MEDICAL KISKE TO PARTICULAR PATIENTE BECAUSE
OF THEIK MEDICAL CONDITION.

ACCORDINGLY I WOULD LIKE TO HAVE THE STAFF PHYSICIANE S1GN
OFF ON THE FOLLOWING STATEMENT. THE RADIOPHARMACY WILL
KEEP A RECORD OF THESE PATIENTS FOR FIVE YEAES.

I AUTHORIZE THE ADDITION OF UP TO 300 MILLICURIEE OF TC99M
PEK VIAL OF CARDIOLITE TO KEDUCE THE COSTE OF UTILIZATION
OF THIS RADIOPHARMACEUTICAL IN PLACE OF THALLIUM 201. THIS
REDUCTION IN COST WILL ENABLE THIS MEDICAL CENTER TO USE
THIS AGENT WHICH WOULD BE PROHIBITIVE UNDER CURRENT
BUDGETARY RESTRAINTE.
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ATTACHMENT A

MEMORANDUM FOR: Donna-Beth Howe, Ph.D.
Headguarters Coorcinator, NMSS
Mail Stop 6-H-3 OWFN

FROM: o’ Avnnes C Anerv -
Radiation Specialist, Region™JJT
SUBJECT: RADIOPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL
License No. 13=Ez063-o\ for f\'\e'\"m é:'a\‘ A&‘_ﬁ,"'&:\ Mlicensee's name)
was inspected on ai‘Fi\iA_ . Radiopharmaceutical departure records were

inpsected fur the period ji/L-ﬁi;» to /f)ri}il, with the following results:

[NOTE: The transmittal memorandum is for inspections at both medical and
radiopharmacy licensees. 1t does not apply to pharmacy-directed departures
specifically authorized by license conditions.]

1. Diagnostic departures were not recuested or made.
(Applicable to both medical licensees and/or radiophlrmacies.)

K 2. Therapeutic cepartures were not made.
(Kot applicable to radiopharmacies.)

g 3. Departures were rade. £11 of the written diagnostic directives
and/or records of therapeutic departures are attached.

4. Departures were made. £11 of the records of the number of patient
administrations (or prescriptions dispensed) are attached.

5. Departures were made. A11 of the written diagnostic directives,
records of therzpeutic departures, or records or number of patient
adrinistraticrs (cr prescriptions dispensed) were not available.
Those not avail-ble were lacking because:

The medical licensee did not make them in writing.

el The medical licensee sent the written diagnostic directive

T to
( another NIC licensee or ___ 2an Kgreement State Ticensee)

to actually make the departure.

Other reason (explain).

———

Tation Specialis
Signature and Date)

£'n

Attachment A, 2BC0/23 k-1 Issue Date: XX/XX/XX
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FROM:
SUBJECT:
License No.

inpsected ¢

[NOTE: The
radiopharma

7

MEMORANDUM FOR:

b Y PR Y
Donna-Beth Howe, Ph.D.
Headquarters Coorcinator, NMSS
Mail Stop 6-H-3 OWFN
Reims £ Futon # Couuee S Mt

Radiation Specialist Region A=

RAD]OPHARMACEUTICAL DEPARTURE DATA TRANSMITTAL

T /
2Y-0Cik7) = 1l for Wpsrzngww Unrvacszry (1icensee's name)

was inspected on chévjr 12 )6 /%%, Radiopharmaceutical departure records were

- /
or the period ﬂu¢v;raiﬁv(0 =%séx ™ with the following results:

transmittal memorandum is for inspections at both medical and
cy licensees. It does not apply to pharmacy-directed departures

specifically authorized by license conditions.]

Diagnostic departures were not requested or made.
(Applicable to both medical licensees and/or radiopharmacies.)

Therapeutic departures were not made.
(Not applicable to radiopharmacies.)

/
/ 3. Departures were made. A11 of the written diagnostic directives
i ‘ , are attached.
v/ 4. Departures were made. A1l of the records of the number of patient
administrations for—preseriptiome=dtepensed) are attached.

5. Departures were made. All of the written diagnostic directives,
records of therzpeutic departures, or records or number of patient
adninistraticre (cr prescriptions dispensed) were not available.
Those not available were lacking because:

___ The medical licensee did not make them in writing.
___ The medical licensee sent the written diagnostic directive
to
( " another NRC Ticensee or ___ an Agreement State Ticensee)
to actually make the departure.
___Other reason (explain).
.TTM»M A - WLIh~ D/ e cTINES fO/L
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MALLINCKRODT INSTITUTE OF RADIOLOGY
DIVISION OF NUCLEAR MEDICINE
AUTHORIZATION FOR DEPARTURE FROM ESTABLISHED PROCEDURE

)

Date of Departure: Patient Name:
Patient Birthdate: Requisition Number:
Radiopharmaceutical: Control No.:

R Specific Nzture of Departure:

2. Precise Description of Departure:

3. Brief explanation describing why departure from manufacturer’s
instructions (or from established Division of Nuclear Medicine procedure)
is needed to achieve desired medical benefit. If the authorization for the
departure originally was given orally (because the authorized user was not
immediately available to execute a written directive), also provide the
reasoning for an emergency departure necessitating lack of a prior written
directive.

b

Physician Signature:
Date:

\
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December 1, 1990

To: Radiation Safety Officer
Nuclear Medicine Professional and Technical Staff

From: Keith C. Fischer, M.D. i i v I8
D‘mm, DivisieN ©F NyclenR MEPLGAE THE TEW SN HOST of §1 Loy
Re: NRC Interim Final Rule on Radiopharmaceutical Preparation and
Therapeutic Uses of Radiopharmaceuticals
-

An interim final rule issued by the NRC on August 23, 1990 modifies

10 CFR Parts 30 and 35 to permit (1) certain deviations from
manufacturers’instructions for elution of generators and preparation
of radiopharmaceuticals and (2) for deviations from therapeutic
indications specified in the package insert. BSuch deviations are
permitted at the instruction of an authorized user physician if they
are expected to allow specific medical benefits. The rule also
imposes the requirement for a written directive (i.e., a prescription)
made by an authorized user directing a specific departure for a
particular patient, or patients, or for a radiopharmaceutical, and
which includes (1) the specific nature of the departure; (2) a precise
description of the departure; and (3) a brief statement of the reasons
why the departure from the manufacturer’s instructions would obtain
medical results not otherwise attasinable or would reduce medical risks
to particular patients because of their medical conditions.
Ordinarily, such a written directive would be accompl ished
generically (see below) or specifically for a particular patient prior
to the procedure. An oral directive is acceptable under emergency
circumstances, but the rule requires that the written directive must
be completed within three working days of the emergency
administration. The rule also requires that we maintain records of
such departures from manufacturer’'s instructions in an auditable form
for a period of five years.

At the present time, we are not aware of deviations in the indications
for therapeutic radiopharmaceutical administrations in the Division of
Nuclear Medicine, since our sole therapeutic procedures are the
administration of I-131 sodium iodide oral sclution for treatment of
hyperthyroidism and thyroid cancer.

Attached is a copy of a8 new ‘"prescription” form to be used when

departures from established procedures are requested by an authorized
user Completion of this form will be necessary only for those
departures {rom established procedures that are not already codified
in the Division’s Clinical Procedure Manual and/or Radiopharmac;
Procedure Manual (see bel
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The following represent deviations from manufacturers’'  package
labeling in the preparation of radiopharmaceuticals that are
established procedures of the Division documented in the Clinical
Procedure Manual and/or Radiopharmacy Procedure Manual, and already in
effect as of August 23, 1990. This memorandum serves as formal
notification to file and to the Radiation Safety Committee of
deviations in radiopharmaceutical preparation. (Note that, for the
sake of completeness, deviations involving non-byproduct material are
included in this listing, although these are not subject to the NRC
rule).

Tracking of the numbers of these "established deviations" as required
by the NRC, will be accomplished by keeping track of the diagnostic
codes for these procedures by way of the Division of Nuclear
Medicine’s computer management system.

A. Tc-99m Macroaggregated Albumin (Mallinckrodt)
Specific Nature of Departure: Removal of 1/2 of vial
contents before compounding and increase the ratio of added
Te-99m pertechnetate to mass of macroaggregated albumin.

2. Description of Departure:
a. Withdraw 1/2 of vial contents after reconstituting
lyophilized particles with 1 mL 0.9% NaCl, USP.
b. Add 60 mCi Tc-99m pertechnetate to vial.
c. Use kit within 3 hours (instead of 8 hours)

3. Rationale: Permits particle number of admlmstered-
partxcles t.o be maintained in the range of 2.6 x 10°
to 4.7 x 10° per 4 or 5 mCi dose of Tc-99m MAA. This is
necessary because of the large fraction of our patients with
an underlying severe parenchymal pulmonary disease or
pulmonary hypertension.
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B. Tc-99m Macroaggregated Albumin (Dupont)
1. Specific Nature of Departure: Add 80 mCi Tc-99m pertechnetate
to vial {(instead of 50 mCi)

08

Description of Departure:

a. Add 80 mCi Tc-93m pertechnetate to vial.

b. Dilute total vial to 8.0 mL using 0.9% NaCl.
c. Use kit within 3.5 hours (instead of 6 hours)

3. Rationale: Permits particle number of admm.stered particles
to be maintained in the range of 2.6 x 10° per 4 or 5 mCi dose
of Tc-99m MAA. This is necessary because of the large
fraction of our patients with underlying severe parenchymal
pulmonary disease or pulmonary hypertension.

C. PYROPHOSPHATE (PYP)
1. Specific Nature of Departure: Washing of Tc-99m modified
in vivo labeled red blood cells with 0.9% NaCl, USP.

?. Description of Departure:

a. Fifteen minutes after administering 1/2 to 1 vial PYP
{(vial reconstituted with 2 mL 0.9% NaCl USP), 3.5 mL
whole blood is withdrawn into a 6 mlL syringe containing
0.5-1.0 mL ACD (acid-citrate-dextrose) solution.

b. The whole blood is added to a sterile yellow-top
Vacutainer tube (no additive).

¢. Tc-99m pertechnetate (30 mCi aduli; 0.25 mCi/kg pediatric
4+ 25% additional) is added to the blood and incubated at
room temperature for 10 minutes.
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De

d. The whole blood is then centrifuged at full speed for
4 minutes.

e. The plasma is removed and the Tc-99m activity is
measured.

f. The same volume of 0.9% NaCl, USP is added to the red
cells remaining in the tube.

g. The tube is inverted several times, and then
recentrifuged for 4 minutes at full speed.

h. The supernatant is withdrawn and the Tc-99m activity
measured, in both supernatant and red cells.

i. If the supernatant contains > 10% of the total activity
the Tc-99m red cells are washed again (as in step f
above) .

J. The same volume (as supernatant removed) of 0.9% NaCl is
added {o the labeled red cells before reinjection.

Rationale: The washing step, by removing unbound Tc-99m §?
pertechnetate or free reduced Tc-99m, reduces the liklihood th&t
either gastric or urinary activity will interfere with the
interpretation of gastrointestinal bleeding studies.

PYROPHOSPHATE (PYP)
1. Specific Nature of Departure: Washing Tc-99m modified in
vivo labeled red blood cells with 0.9% NaCl, USP, and then

damaging labeled cells by heating at 49.5 degrees + 0.5 degrees
C for 20 minutes.

2. Description of Departure:
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Fifteen minutes after adminicstering 1/2 to 1 vial PYP
(vial reconstituted with 2 mL 0.9% NaCl USP), 3-5 mL
whole blood is withdrawn into a 6 ml syringe containing
0.5-1.0mL ACD (acid-citrate-dextrose) solution.

The whole blood is added to a sterile yellow-top Vacutainer
tube (no additive).

Tc-99m pertechnetate (3-6 mCi) is added to the blood and
incubated at room temperature for 10 minutes.

The whole blood is then centrifuged at full speed for

4 minutes.

The plasma is removed and the Tc-99m activity is measured.
The same volume of 0.9% NaCl, USP i¢ added to the red
cells remaining in the tube.

The tube is inverted several times, and then recentrifuged
for 4 minutes at full speed.

The supernatant is withdrawn and the Tc-99m activity
measured, in both supernatant and red cells.

If the supernatant contains > 10% of the total activity
the Tc-99m red cells are washed again (as in step f
above).

The same volume (as supernatant remcved) of 0.9% NaCl

is added to the red cells before reinjection.

Heat the resuspended red cells in a water bath at

49.5 degrees + 0.5 degrees C for 20 minutes.

Centrifuge sample at full speed for 4 minutes.

Remove supernatant and measure activity in supernatant
and red cells. Add a volume of 0.9% NaCl, USP equal to
supernatant removed.

Repeat the wash step (step m above) if supernatant
contains > 10% of the total activity.

3. Rationale: The use of heat-damaged red blood cells is necessary
for specific imaging of splenic tissue in such circumstances as
evaluation of suspected asplenia/polysplenia, detection of
accessory splenic tissue, or detection of splenosis.
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Te-99m Sulfur Colloid (Mallinckrodt)

1.

2.

Specific Nature of Depariure: Extension of prepared vial

expiration time to 12 hours.

Description of Departure:

1. Prepare kit with up to 400mCi Tc-99m pertechnetate.

2. Use kit within 12 hours (instead of 6 hours).

Rationale: Prohibits the need of additional sulfur colloid.
Kit preparation for add on doses needed up to 12
hours after kit preparation.

Tc-99m Macroaggregated Albumin (Mallinckrodt)

1'

2.

Specific Nature of Departure: Extension of prepared kit

expiration time to 14 hours.

Description of Departure:

1. Add greater than 40 mCi and up to 100 ml of Tc-9Sm

pertechnetate.

2. Use kit within 14 hours (instead of 6 hours).

3. Rationale: Prohibits the need of additional MAA kit
preparation for add-on doses needed up to
14 hours after kit preparation.

Ic-99m Sulfur Colloid 1linckrodt; S

Specific Nature of Departure: Pass lOml of Tc-99m Sulfur Collmd

through a 0.22um filter.

Description of Departure:

1. Prepare kit with 100 mcl Tc-99m pertechnetate and dilute to

final volume of 10 ml.

2. Filter 10 ml through 0.22 um filter.

3. Use final filtrate for injection.

Rationale: Filter allows<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>