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Introduction and objectives

e Sirolimus (SIR) is indicated for the prophylaxis of
organ rejection in patients receiving renal
transplants. The marketed formulation
(Rapamune®) exhibits low bioavailability, high
variability and a moderate food effect. This makes
therapeutic blood monitoring of sirolimus levels
necessary for patients. Also, reaching the
therapeutic blood sirolimus concentrations in
renal cancer patients was found to be challenging
when the marketed drug was administered alone,
therefore, temsirolimus, a prodrug of sirolimus is
administered intravenously in these patients [1],
[2].

* The objective of this work was to develop a SIR
formulation with improved bioavailability in the
fasted state which could eliminate the variability,
food effect and could be an oral alternative to
intravenous temsirolimus.

* SIR formulation was compared to (Rapamune®)
by in vitro and in vivo tests.

* |In vitro solubility, permeability and stability
measurements were performed in biorelevant
media.

* |n vivo pharmacokinetic studies in rats and in
humans were conducted.

* Particles size of the redispersed colloid solution
were less than 100 nm.

e Stable amorphous solid form

* |Improved apparent solubility and permeability
when compared to Rapamune®.

* The solid form redispersed instantaneously in
water and was stable in biorelevant media.

* Improved pharmacokinetics following oral
administration to rats [3].

* In a phase | clinical dose escalation study
roughly dose proportional increases of C_. and
AUC, 4, Up to 10 mg.

* Mean AUC . at the 40 mg dose in the fasted
state was 28% higher than AUC reported following
the administration of 90 (2x45) mg Rapamune®
and 11% higher than the exposure reported for
25 mg intravenous temsirolimus.

* Variability observed was significantly lower than
for Rapamune®.

Conclusions

* The PK properties of the nano-amorphous
formulation were improved when compared to
the marketed formulation.

e The low variability observed might make
therapeutic blood monitoring unnecessary.

* |Increased exposure could allow the
replacement of intravenous temsirolimus with an
oral sirolimus alternative for cancer patients.
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Rat pharmacokinetics in comparision with Rapamune®
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Pharmacokinetic parameters following the oral administration
of 1 mg/kg Rapamume® or nano-amorphous SIR to rats. N=4

Rapamume®

6.910.3 1.47+0.31 4.8+0.4 144114

Nano-amorphous

Sirolimus 25.949.0* 4.15+1.55**  0.5+0.0*** 307+59* 209

'p<0.05™ p<0.1":p<0.005
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