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It has been reported** and is
fairly well known that some ra-
diopharmaceuticals (e.g. T¢c-99m
Sestamibi and Tetrofosmin) stick
to the inside of the disposable
syringes commonly used in nu-
clear medicine. Some nuclear
medicine departments order lar-
ger patient doses to compensate
for the activity they know will be
lost in the syringe. However,
the amount of radioactivity that
adsorbs to the syringe varies
considerably from dose to dose
thus leading to inconsistent
doses from patient to patient.

Though the mechanism for
this loss of dose has not been
determined definitively, it ap-
pears from our in-house study to
be related to the presence of sili-
con used to lubricate the barrel
of the syringes.

The standard disposable sy-
ringe consists of three main com-
ponents: a barrel, a plunger, and
a gasket. The barrel and
plunger are typically made of
hard plastic polyproylene, poly-
ethylene, or polystyrene. The
gasket is made of synthetic rub-
ber, a blend of polyethylene,
polypropylene, and styrene
blend. Medical silicon oil is used
to lubricate the gasket and bar-
rel.

Medical grade silicon oil has

been routinely used to improve
the function of many different
medical devices without conse-
guence. However, there are
certain procedures i.e., in vitro
fertilization, embryo transfer,
and amniocentesis) and prod-
ucts require the use of devices
that contain no silicon oil. Or-
encia™ (abatacept), adrug
used to treat rheumatoid arthri-
tis, is also incompatible with sili-
con oil.

In an effort to more clearly
define the extent of drug ad-
sorption, we recently collabo-
rated with two local nuclear car-
diology practices to measure
residual radioactivity in doses
dispensed in 3 ml BD syringes
and in silicon-free syringes
(HSW NormJect®).

The purpose of this prelimi-
nary study was to try determine
the extent of radiopharmaceuti-
cal adsorption standard sy-
ringes and silicon-free syringes.
Our results appear to indicate
that much less radioactivity is
lost in silicon-free syringes, es-
pecially if the syringe is flushed
with saline after injection. How-
ever, this study was performed
on a small scale, and the injec-
tion technique (flushing syringe)
and other factors affecting the
drug adsorption were not stan-
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dardized. These results should not be used to directly
compare the adsorption of Myoview™ versus Cardiolite™.

The interaction between silicon oil and radiopharmaceu-
ticals requires further study and we intend to continue our
investigation. If you wish to submit data from your clinical
experience, please give us a call.

Myoview™ Adsorption in BD Syringes

Dose Adsorption Range Injected Dose Range

10mCi| 26.8 to 49.1%| 5.1 to 7.3 mCi
Average 36.7% Average 6.3 mCi

Dose Adsorption Range Injected Dose Range

30mCi| 10.8 to  25.4%]| 22.4 to 26.8 mCi

Average 18.7%

Average 24.4 mCi

Cardiolite™ Adsorption in BD Syringes

Dose Adsorption Range Injected Dose Range

10mCi| 19.1 to  26.4%| 7.4 to 8.1 mCi
Average 23.9% Average 7.6 mCi

Dose Adsorption Range Injected Dose Range

30mCi| 7.4 to  20.3%| 23.9 to 27.8 mCi

Average 14.6%

Average 25.6 mCi

Myoview™ Adsorption in HSW N

ormJect® Syringes

Dose Adsorption Range Injected Dose Range

10mCi| 85 to 17.1%| 8.3 to 9.2 mCi
Average 12.5% Average 8.8 mCi

Dose Adsorption Range Injected Dose Range

30mCi| 4.3 to  14.6%]| 25.6 to 28.7 mCi

Average 10.2%

Average 26.9 mCi

Cardiolite™ Adsorption in HSW NormJect® Syringes

Dose Adsorption Range Injected Dose Range

10mCi| 11.8 to 18.9%| 8.1 to 8.8 mCi
Average 15.9% Average 8.4 mCi

Dose Adsorption Range Injected Dose Range

30mCi| 5.0 to 7.7% | 27.7 to 28.5 mCi

Average 6.1%

Average 28.2 mCi

Silicon Free Syringes

Syringes without silicon lubricant
have been used for years in Europe for
nuclear medicine and other applica-
tions.

The Norm-Ject® syringe manufac-
tured by Henke-Sass-Wolfe (HSW) in
Germany has a two-part design and
contains no rubber gasket or silicon oil.
The syringe components are made of
polypropylene and high-density poly-
ethylene.

Radiopharmacy will dispense Cardi-
olite™ and Myoview™ in Norm-Ject®
HSW syringes on a trial basis. The sili-
con-free syringes are significantly more
expensive than standard BD or Mono-
ject syringes. If you would like to con-
tinue using the silicon-free syringes af-
ter the trial period there will be an addi-
tional $0.50 per dose charge.

The silicon-free syringes are shorter
than the traditional syringes, and there-
fore do not fit well in standard syringe
shields. Radiopharmacy can supply
you with a shield during the trial period.
If you decide to use the new syringes
beyond the trial period, we can order a
syringe shield for your department.

Please contact a pharmacist if you
wish to try the Norm-Ject® HSW sili-
con free syringe or have any ques-
tions.

**[1148] Recuded Internal Binding of the
99mTc-Tetrofosmin Dose Dispensed in a
Two-Part Syringe Improves the
Radiopharmaceutical Injection. JJ Coupal,
et.al. SNM 2003 Annual Meeting Poster
Presentation.

Full history:
33-year-old woman with a

history of breast carcinoma di-
agnosed 14 months previously.

Treatment included a left breast

excisional biopsy, 4 courses of

chemotherapy, and 1 course of
radiation therapy to the thora-
columbar spine (from the level

of the 8th thoracic vertebra

down to and including the lum-
bar spine) for osseous metasta-

ses. The total radiation dose to
the spine was 3500 cGy, ad-
ministered over 20 days.

Radiopharmaceutical:
Tc-99m MDP
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bra. Radiographs
demonstrated com-
pression and sclero-
sis of the vertebral
body without exten-
sion into the soft tis-

Findings:

Bone scintigraphy performed
4 months prior to the radiation
therapy to the thoracolumbar
spine demonstrated focal areas
of increased activity most con-
sistent with metastases in the
10th, 11th, and 12th thoracic
vertebrae, the 2nd, 3rd, and 4th
lumbar vertebrae, and the right
5th and 8th ribs. Repeat bone
scintigraphy was performed 6
months after the radiation treat-
ment. There was a decrease in
the intensity of the activity in the
known thoracic and lumbar ver-
tebral metastases. In addition,
the study revealed 2 new focal
areas of increased activity in a
linear distribution parallel to the
12th thoracic vertebra.

This new abnormality ap-
peared separate from the verte-

sues or soft tissue
calcifications. The scintigraphic
findings were felt to represent
acute segmental radiation ne-
phritis involving the superome-
dial aspects of the kidneys.

Discussion:

The kidneys are highly radio
sensitive organs. Radiation-
induced injury occurs in propor-
tion to the radiation dose and
the volume of renal tissue ex-
posed. In general, radiation
damage to the kidneys occurs
with dosages greater than 2300
cGy over approximately a five-
week period.

Acute radiation nephritis oc-
curs at 6-13 months and
chronic radiation nephritis oc-
curs at 18 months to several
years after treatment. Patients
on chemotherapy have a

greater propensity for injury.

This case illustrates the inci-
dental scintigraphic features of
acute segmental radiation ne-
phritis in a patient who received
radiation therapy to the thora-
columbar spine. The geometric
borders of the area of increased
activity correspond to the lateral
limits of the radiation port,
which includes the superome-
dial aspects of the kidneys. This
intensity of activity on 2-hour
delayed images reflects the ab-
normal retention of radiotracer
within the renal parenchyma,
which has undergone acute ra-
diation damage.

References: 1) Dewitt, et al.
International J Radiation Oncol
and Biology Physics
1990;19:977-983 2) Palestro, et
al. Clin Nucl Med 1988;13:789-
791

Images are copyright Washing-
ton University School of Medi-
cine, reproduced with permis-
sion from gamma.wustl.edu/
home.html
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Technetium-based radio-
pharmaceuticals are prepared
by the addition of Tc-99m so-
dium pertechnetate to a vial or
“kit.” The “kit” contains the non-
radioactive components neces-
sary for the chemical reactions
that complex the isotope into a
product that can be used to
study organ function.

1. Which ingredient is responsi-
ble for reducing sodium
pertechnetate in most radio-
pharmaceutical kits?

A. Sodium Thiosulfate
B. Hydrogen Peroxide
C. Stannous Chloride
D. Carbon Dioxide

2. Which of the following is a
transfer ligand that functions to
keep reduced technetium and
stannous ion soluble during the
labeling reaction?

EDTA

Gluconate

Gluceptate

Tartrate

All of the above

moow»

3. Oxygen can reduce labeling
efficiency and has the greatest
effect on the radiolabeling reac-
tion of most radiopharmaceuti-
cal kits...

A. during the reaction.

B. after the reaction.

4. Oxygen is required for the
radiolabeling reaction of some
radiopharmaceutical.

A. True

B. False
service@radiopharmacy.com
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An infiltrated radiopharma-
ceutical dose can cause a lot of
problems including: delay in
diagnostic information, delay in
therapeutic benefit, scheduling
time lost, patient inconven-

injections will not cause physi-
cal harm if infiltrated. The table
below is from an article in the
May 1991 JNM, and details
dose estimates to the tissues in

noted after exposure of 49,000
rad or greater. Though there is
a pretty large margin of safety
with most of the diagnostic
products, no such margin exists
when infusing mCi quantities

ience to repeat study, pa- Radionuclide  mCi rad/0.5ml rad/1ml
tient anguish for delayed
tud 9 It d Y Tc-99m 20 12,800 6,400
Study results, and €xcess | ¢ g 10 27,000 13,500
radiation burden to the pa- | Ga-67 5 97,200 48,600
tient. However, is the radia- Inl-lll 2 30,000 15,000
; TI-201 2 37,800 18,900
tion dose or amount of drug 1131 1 228,000 114000
enough to cause any real
physical harm? d= (rad.ml/mCi); A= mCi; D= Gy or 100 rad
The answers to these

of 1-131 or other therapeutic
products such as Y-90, P-32,
Sm-153.

Also keep in mind that
other injectable drugs used
in nuclear medicine may
cause damage if infiltrated
(i.e., dipyridamole, dobuta-
mine, etc.). Specific proce-

guestions depend on the

drug, the dose, and the volume
infiltrated. Fortunately, most
diagnostic radiopharmaceutical

the infiltrated area from some
commonly used radioisotopes.
Tissue damage has been

dures for treating infiltrations
exist, and are commonly dealt
with by Nursing and/or Phar-
macy departments.

e

Radiopharmacy, Inc. has an
established relationship with
Mid-America Calibrations, Inc.
for survey meter calibrations.
Mid-America Calibrations is fully
certified and has earned a
reputation for performing quality
work in a timely manner.

Radiopharmacy'’s price for

survey meter
calibration is
$50.00/
meter.
Shipping
and handling
is $20.00.
Shipping will be by FedEx
ground unless otherwise

specified. We will pick up the
instrument, send it to Mid-
America Calibrations, and after
calibration return it directly to
you.

If required, Radiopharmacy
has rental survey meters while
your unit is being calibrated.

%diopharmacq, Inc.

1409 East Virginia Street
Evansville, IN 47711
(812) 421-1002 Fax (812) 421-1004

Email: service@radiopharmacy.com
www.radiopharmacy.com

705 Miller Road
Dix, IL 62830

(618) 266-9960 Fax (618) 266-9963

NOTE TO READERS: In an effort to keep the Monthly Scan relevant, useful and informative, feedback on the contents of the
newsletter is welcome. Readers desiring to contribute articles, suggestions for future articles, bulletins, website postings, and
other items of interest to the Monthly Scan readership, should contact a pharmacist at Radiopharmacy, Inc.
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