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SUMMARY. Quadramet™ (Samarium-153 EDTMP) has been shown overseas to be useful in the
palliative treatment of painful osteoblastic skeletal metastases and is now being manufactured under
(licence from Dow Chemical) in Australia. Due to neutron flux limitations of the ANSTO nuclear
reactor, HIFAR, the Australian formulation contains up to 200ug of Samarium per mL whereas the
international version contains 20-46ug per mL. A dedicated facility hes been constructed at the
laboratories of Australian Radioisotopes to manufacture this material and a small clinical trial was held
to verify that the pharmacokinetic behaviour of the local material does not differ from the international
version. The results of the trial were used to support an application for general marketing of
Quadramet™ in Australia.

1. INTRODUCTION

In Australia, at least 500 people each year
develop painful metastases in the skeleton from
a variety of primary tumours, most notably of
the prostate, breast or lung which cannot be
treated or have ceased to respond to treatment
using drugs or external radiotherapy. The use
of opiates in such cases is common but often
results in relatively poor quality of life.

Several therapeutic bone-seeking
radiopharmaceuticals have been advanced as
palliative agents in these cases and a summary
is presented in Table 1.

Table 1 Radionuclides/Compounds
Developed

Agent

Sr-89
Sm-153 EDTMP

Re-186HEDP

Sn-117mDTPA

P-32

to Palliate Painful Bony
Metastases

T*i

50.5d
46.3h

89.3h

13.6d

14.3d

P
(keV)
1400
640-
810
1070

127
152(ce)

1710

T
(keV)
none
103

(28%)
137

/no/\
(9/o)
159

(86%)
none

The agent produced by complexing Samarium-
153 with ethylene diamine tetramethylene
phosphonate (EDTMP) is particularly of
interest for several reasons. It is known to be
rapidly absorbed or excreted and to be rapid in
action. Due to the radiation emitted by
Samarium-153, doses can be easily measured in
a nuclear medicine department and patient
uptake distribution can always be confirmed by
whole body scanning. Retreatment is also
possible within a relatively short time.

2. DEVELOPMENT HISTORY

This material was developed by Dr W.
Goeckeler in 1984 and widely patented by Dow
Chemical subsequently. The first human
patients were treated in 1987 and all major
clinical work in the US and Europe completed
in 1995. The US FDA approved general
marketing of Quadramet™ in the US in March
1997.

Australian Radioisotopes began negotiations to
manufacture Quadramet™ in 1989. An
Australian product would, due to HIFAR
neutron flux limitations, contain increased
levels of Samarium element. In 1995 Dow
requested that some evidence be produced
showing bioequivalence between the
international and Australian product and a
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small clinical trial commenced later that year. It
concluded in 1996 and the results together with
the bulk of the US submission presented to the
Australian Therapeutic Goods Administration
(TGA) in October of that year as part of an
application for general marketing in Australia.

3. MANUFACTURE

The manufacture of Quadramet™ involved the
following steps:
• A silica ampoule containing typically 10 mg

of Samarium Oxide enriched to >99% in
Samarium-152 is irradiated for 6-7 days at a
thermal neutron flux of
>5 x l0 l3n/sqcm/sec.

• (In a hot cell) the ampoule is opened and the
target dissolved in dilute Hydrochloric Acid.

• The resulting solution is diluted to a fixed
activity concentration and then mixed with a
solution containing Calcium, EDTMP and
Sodium Chloride.

• The resulting solution is filtered using a
0.22 urn membrane filter and then dispensed
into serum vials.

• The product is sterilised by autoclaving and
then frozen for shipment. The product is
shipped with solid Carbon Dioxide to
maintain it in the frozen state.

The resulting product is very similar to the
international version as the following table
shows.

Table 2. Comparison of International and
Australian Formulation.

Parameter
Act. Cone, at Cal.
(MBq/mL)
EDTMP (mg/mL)
Calcium (mg/mL)
Sodium (mg/mL)
Avail. Reactor Flux
Samarium (jag/mL)
EDTMP molar

Int'l
1850

35
2.9
8.1

2-3 x 1014

20-46
>270

Aust
2000

35
2.9
8.1

- 5 x 1 0
<200
>62

13

excess

4. BIOEQUIVALENCE STUDY

The different level of Samarium element and
the consequent different molar excess of

EDTMP in the Australian version were not
considered likely to affect the pharmacokinetic
behaviour of the drug. To confirm this a small
clinical trial was held at two Australian centres
(Royal Brisbane Hospital [RBH] - Dr David
Macfarlane and Peter MacCallum Cancer
Institute in Melbourne [PMCI] - Dr Rodney
Hicks) with RBH enrolling 9 patients and
PMCI having 10.

The patients were selected on the basis of
having confirmed metastatic disease in the bone
with at least one painful site corresponding to
abnormal uptake on a bone scan and not likely
to require other intervention within 4 months.
Of the 19 patients ultimately enrolled 58% had
primary prostate disease, 26% breast and 16%
other (mostly lung). This compares reasonably
to the international population used for skeletal
uptake measurements (N=453) where the
equivalent percentages were 72%, 16% & 11%
respectively.

The three aspects of comparison to be made
using the trial data were:
• blood clearance rate during the first 6 hours

by sampling at 0.5, 1, 2, 4 & 6 hours.
• total skeletal uptake estimated from activity

of urine collected during the first 6 hours.
• soft tissue uptake by whole body scanning at

least 3 hours after treatment but on the same
day.

The results of the blood clearance comparison
can be seen in Figure 1.
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The skeletal uptake for the 19 patients at 6
hours was found to be 62.7 ± 20.2 % which is
not significantly different from the international
result at 24 hours of 65.5 ± 15.5%.

No soft tissue uptake was observed and the
Quadramet™ scans were essentially identical to
the Technetium-99m MDP scans in all cases.

The trial results support the assertion that the
pharmacokinetic behaviour of the Australian
formulation is the same as that of the
international version.

5. CONCLUSION

Quadramet™ is one of a new class of palliative
treatments for painful skeletal metastases with
the advantage that it considered effective in the
palliation of pain from metastases from a
variety of primary tumours. The limitations
imposed by the flux of the Australian reactor
HIFAR still permit the manufacture of a
product equivalent in pharmacokinetic
behaviour to the international version. This
fact, coupled with the installation at the
laboratories of Australian Radioisotopes of
facilities dedicated to the manufacture of this
product now enables Australians and people in
the near geographic region to have reliable
access to Quadramet™.


