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Policy:

1. The MUSC Nuclear Pharmacy shall monitor the quality ofises provided on an
ongoing basis. Variances from established standards are identified, appropaase ac
taken for improvement and the results of these actions reviewed.

2. As part of the quality assurance program, appatgguality control tests will be
performed on albrepared radfharmaceutidkits on a dailyor regular bsis.
3. Radiopharmaceuticals will only be dispensed for patient use after the results from the

appropriate radiochemical purity control tests performed indicateddi@hemical
purity of the specific preparation was within the acceptable limit as definge bynited
States Pharmacopeia (USP) or recommended by the manufattimeproduct (packet
inserts).

4. Quality control tests for instrumentation will be performed in accordance with the DHEC
regulations (RHA).

5. The MUSC Nuclear Pharmacy also participates with the quegtyrance program
MUSC Nuclear Mediine Departmeanmedical staff ad other health ca providers to
evaluate and pmote effectivend safe use ohdiopharmacdicals.

6. Results of quality assurance activities are revieweatidyirector of Nuclear Pharmacy
and the MUSC Radiatn Safety Cifce on a dailyor regular bsis. The results wialso
be presented drdiscussed at thegular NucleaPharmacytaff meetingdr appropriate
actions to improvéhe quality dservices. Theesults are kepn file in a mannethat is
readily available for inspection.
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1. RADIOCHEMICAL P URITY TESTING OF RADIOPHARMACEU TICALS

a.

b.

Radiochromatography will be used to idenafyd quantify radiochemical
impurities beforeadministration to fgeents.

Based on the most current USP standards, manufacttgeosnmendations and
other equivalent references (AphA Alternative Radiochemical PLegying
Procedures for the Compounded Radiopharmaceuticals Approved from 1988-
1997, etc.), a specific chromatographic medium, solvent and threshold of
radiochemical prity will be chosen for the @ity contrd test for each gific
radiopharmaagical.

Every ratbpharmaceutea kit prepared W be tested foradiochemical puiy
before any dose is dispensed for patient use. Radiopharmaceejeabgions
with unacceptable radiochemical purity will be immediatkbcarded.

2. MOLYBDENUM-99 BREAKT HROUGH

a.

Each Tc-99m eluate obtained from the M0-99/Tc-99m generator will be tested for
possible Molybdenum-99 (Mo-99) contamination in accordance with DHEC
regulation RHA 410.2 and USP.

A properly calibrated dose calibrator and a Mo-99yak#gavill be used to detect

the potential presence of Mo-99. The assay kit is a Capintec product which
consists of a lead canister and insertion holder.

The empty lead canister will be first measured at the Mo asdiayation setting.

This represents the background activity (BG}A2i.

The eluate will then be measured inside the canister at the Mo aliiseatioa.

This value will represent the Mo-99 (Mo) Mci.

The Tc-99m activity of the eluate will then be measured without the canister at the
Tc-99m calibration setting (Tc) in mCi. (after background subtraction)

The ratio of Mo-9%ontamination will alculated as:

Mo - BG
Tc

The maximum allowable Mo-99 contamination should be no more than 0.15
microcuries of Mo0-99 per millicurie of Tc-99m at the time of calibration or
administration to the patient. This limit represents the maximum values of M0-99
level will be kept as low as reasonable achievable below this limit. Any
preparation of @-99m radiophanaceutical with macceptable M@9 level will

be immediately discarded.

The MUSC Nuclear Pharmacy shall report immediat@BHEC for each
occurrence oiMo-99 concentt#on in the genextor eluate exesling the limit.

All personnel pdorming Mo-99 beakthrough teés must be given ascific
training in performing the test prior to conducting such a test. Their record of
training will be kept on file for inspection.

The record of each M0-99 breakthrough test will be entered into the DuPont
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Commercial Nuclear Pharmacy Program andrd bapy of the record will be
kept on file for two years for inspection. The record will include the infiioma
of the measured Tc-99m activity in mCi, the measured actif’ijo in i, the
ratio of the measas expressed d&i of Mo per mCi of Tc-99m, the date and
time of the test, ahthe initial of thendividual who has péormed the test.

3. DOSE CALIBRATOR QUALI TY CONTROL TESTS

K.

Each dose calibrator used in the MUSC Nuclear Pharmacy will berggested
in accordance with DHEC Ryelation RHA 4.8 and 10 ER Part 35.50, 10 CFR
Part 35.52.

Constancy Check.

The constancy check is performed evanrning prior to the use of each
dose calibrator The referereesources usedeaCs-137 (minimumdivity

of 50 Xzi) and Co-57 (minimum activity of 50i).

The two reference sources will be measured at their respectiveteatibra
settings. Iatrument constaganeans thatere is a repragtibility within

+/- 10% in measuring a constant activity over time.

Measurements outside the +/- 10% limits indicate that the dose calibrator
cannot be used for clinical applications and must be adjusted or repaired.
The record of the daily constant check will be kept for teary. The

record will contan information of tle model, the seldiaumber of the dose
calibrator, the identity of the reference southe date of the check, the
activity meaured and the indidual who has pesfmed the test.

Linearity Test.

Each dose calibrator will be tested for linearity upon installation and then
every thre months.

The Calicheck Method (Nuclear Associates Model 34-210, Procedure
Manual 1-390 34-210) will be used. The Calicheck kit consists of seven
tubes, six of which are lead-lined to attenuate gamma radiation from
radioactive sources, and a seventh, unlined tube. Each lead-lined tube
varies in the thickness of lead so as to simulate various stages of
radioactive decay. This method will be used for measurir@Qic-

activity ranging from 5000 mCi to 10&i.

The data will be entered into the DuPont Commercial Nuclear Pharmacy
Program. The data will be calculated by the HealtrsiebyProgram and a
hard copy will be printed for record.

Measuremets outsick the +/- 10%imits will require the dosage reaugs

be mathematically corrected and the dose calibrator iliire

adjustment or repair.

The record will contain the model name, the serial number, the method,
the calculated activities, the measured activities, the date of the test, and
the signature of the Radiation Safety Officer.
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n. AccuracyTest.

Each dose calibrator will be tested for accungmyn installation and then
every year.

Two sealed sources of Co-57 and Cs-137 of greater thaibéctivities

will be used.

The data will be entered into the DuPont Commercial Nuclear Pharmacy
Program.

The dose calibrator with measurements outside the +/- 10% limits will be
adjusted or repaired.

The record will contain the model name, the serial number, the reference
sealed sources and their calculated activities, the results of the tests, the
date of the test, and the signature of the Radiation Safety 1Office

0. Geometry €st.

Each dose calibrator will be tested for geometpedéence upon
installation.

Each dose calibrator for geometry degence over the range of 1 ml to 10
ml.

The data will be entered into the DuPont Commercial Nuclear Pharmacy
Program. The data will be calculated by the Healtlsiebyrogam and a
hard copy will be printed for record.

Measuremets outsice the +/- 10%imits will require the dosage redags

be mathematically corrected and the dose calibrator illire

adjustment or repair.

The record will contain the model name, the serial number, the
configuration of the source measured, the calculated activities, the
measured activities, the date of the test, and the signature of the Radiation
Safety Officer.

4. STERILITY AND PYRO GEN TESTS

a. Sterility Testing

Sterility tesing of radiophemaceuticals vlibe performedm@nually to
ensure the stdity of the raliopharmaceutals prepared bthe MUSC
Nuclear Pharmacy.

A minimum of threeandom samples willdorequired and éhsamples will
be dawn in the ssmeday.

The sterilitytest will be perfomed in accordace with the USP Siiéity
Testing Method.

b. Pyrogen testing of radiopharmaceuticals will begrened annually to ensure the
apyrogenicity of theadiopharmaceuticals prepared by the MUSC Nuclear
Phamacy.
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C. A minimum of three random samples will be required and the samples will be
drawn in three dfierent dag.

d. The Limulus Amebocyte lsate (LAL) test will be used to detect the presence of
gram negative bacterial endotoxins which are the most common sourceggrpy
contamination.

5. MISCELLANEOUS QUALITY CONTROL TESTS.

a. Alumina breakthrough in Tc-99m eluates will be determined by use of an
Alumina lon Indicator Kit. The eluate should contain less thaigitl.
b. Particle sizes of particulate radiopharmaceuticals such as Tc-99m MAA and Tc-

99m SC will be determid using microspic analys periodicallyon randomly
selected sampe

C. The pH of the final compounded radiopharmaceutical preparation will be
periodicallychecked usingandomly seleted samples to suare that its valuis
within the acceptableange as defied by the USP othe manufaturer s package
insert.

d. For non-techrteum products, radnuclide puritywill be determind with the use
of a multi-channel analyzer (MCA) or a suitable counting asseimllgcordance
with USP guideling.

e. All prepared rdiopharmaceutads will be inspeetd visually khind shielding to
ensure the absence of a foreign matter and also to establish product entity
confirming that (1) a liquid product is a solution, a colloid, or a macroaggregated
suspension, and thé) a solid produdas defined prapties that iderfy it.

6. PREPARATION, DISPENSING, DISTRIBUTION AND CONTROL OF
RADIOPHARMAC EUTICALS

a. All radiopharmaeuticals will be ssayed by nuclear pharacist in a propér
calibrated dose calibrator prior to dispensing. The identity &f eac
radiopharmaceutical and its activity will be checkedlsgcond qualified staff
prior to distribution for patient administration.

b. Nuclear Pharmacists will conduct monthly inspections of areas storing
radiopharmaceuticals to ensure the quality and appropriatertbessbbrage of
radiopharmaagicals.

C. Nuclear Pharmacists will report all suspected adverse drug reactions on a ADR
Notification Form and notify the FDA.

7. MOLYBDENUM-99 GENERATOR DISPOSAL

To dispose of the molybdenum-99 generator, an authorized, trained pedsemaatles
the generator from the shielding. A series of wipe tests are performed t® reoguesence of
contamination. The generator along with the appropriate packagitggial is placed in the
original shipping container. After final packaging, eaatkpge will be monitored to determine
if labeling regiirements are mheand any entamination remad. The date artdne of disposal,
Transport Index, wipe tests results, individual performing survey,lbotther required
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information (Ref 49 CFR 172.200-204) are recorded on the shipping papers and in the Generator
Receipt/Disposal Log. The appropriate markingsitsyts and information are applied to the
package (Ref49 CFR 172.203 (@nd 49 CFR 172.324)The packages blocked and bcad to

prevent leakage, spillage, etc. during normal transport. Rexclaag then transported by nuclear
pharmacy ersonnel or anudhorized commeral deliveryservice to the eopany from wviich it

was shipped (Mallinckrodt Medical Inc. or DuPont).



