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Dissolution in biorelevant media PAMPA permeabllity

Comparison Zytiga ® with the unformulated reference and with the wet-milled, the nano-amorphous formulation
and a physical mixture with the same composition (18% AA, 71% Soluplus, 11% SDC)

Introduction and objectives

« Abiraterone acetate (AA) is indicated for patients
with metastatic castration resistant prostate cancer. It

Permeability of abiraterone acetate, abiraterone and the validation set.
Test items were dissolved in FeSSIF biorelevant media

is a prodrug, which is converted to abiraterone in vivo, = 02 - FaSSIF = 05 - FeSSIF 3 _“eNaproen
an androgen biosynthesis inhibitor [1]. The oral dose is E —_ E e —= - e A verapami
high; 1,000 mg which Is administered once daily as 015 R —a = 041 - A'f‘@-"Tslgropanolol
4x250 mg Zytiga® tablets. The absolute bioavailability § § £ . .,?-I\;;;topmlol
of abiraterone following the administration of Zytiga® is g e e § 03 P ure Kk
estimated to be below 10% in the fasted state with a S 01 - -+-Zytiga S Tovtea ERE
10-fold (AUC) and up to a 17-fold (C,,) increase § N housan B 02 -#-Nano-amorphous AA 0 ¥ aeenalo
following a high-fat meal [2]. AA is converted to s ; g s
abiraterone in the intestinal lumen by the enzyme § | g 0.1 - f T . o y=oF.39=Og.x9;)852514
cholesterol esterase yielding supersaturated < o |
abiraterone concentrations, which is believed to be the L % | | | w | | | | .
driving force of the absorption process [3]. 0 1 2 3 4 0 1 2 3 4 -8 7 6 5 -4 3
time (h) time (h) PAMPA Log P, (cm/s)

e The objective of this work was to develop an AA Formulation method, particle size and crystal structure of the formulations
formulation with iImproved absorption In the fasted
State, which could allow the reduction of the dose and Formulation method Not applicable Jet milling Wet milling Continuous flow precipitation
could eliminate food effect. Particle size™ (range or d,, um) 50-100 3-10 0.497 0.186

Crystal structure (pXRD) Crystalline Crystalline Crystalline Amorphous

* Determined microscopy or by DLS.

Absorption modelling Beagle dog pharmacokinetics

Estimation of fraction dose absorbed (f,) in the fasted and in the fed states based on Do, Dn
and An calculated from in vitro dissolution and permeability experiments

Methods

 AA formulations produced by different methods
exhibiting different particle size and crystalline structure
were tested.

 |In vitro solubllity, dissolution and permeabllity
measurements were performed Iin biorelevant media.

* Absorption modelling was performed to predict
fraction dose absorbed.

 AA hydrolysis was assayed by the incubation of
samples with porcine pancreatic cholesterol esterase.

* Beagle dog studies and a phase | clinical study were
conducted to characterize in vivo pharmacokinetics
and food effect.

Plasma concentrations following the oral administration of 50 mg Zytiga® or nano-
amorphous AA to beagle dogs in the fasted and fed states. N=4
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Results Nano-amorphous 1 -
 Absorption modelling based on biorelevant ® Fasted
dissolution tests showed that the concurrent increase Y 3 3. y8gyyy e 0.1 | | | | | |
of solubility and dissolution rate Is necessary for Lo 0 0 2 4 6 8 10 12

iImproved absorption [5]. time (h)

 This could only be achieved by a nano-amorphous
formulation produced by controlled precipitation [5].

The observed relative AUC values and the corresponding calculated f, values.

Pharmacokinetic parameters following the oral administration of 50 mg Zytiga® or
nano-amorphous AA to beagle dogs. N=4

* |n dogs, nano-amorphous AA exhibited >10-times

higher AUC and Cmax INn the fasted state when Zytiga® food effect” 5.7 5.6 Zytiga® Fasted 1.06 + 0.63 27 +13 48 + 26

- ® - Nano-amorphous AA food effect” 0.85 1.0 Fed, highfat 0.81+0.13 154 £ 75 270+ 104
Compareq to Zytlga and e“mln_ated the food eﬁeCt_ [5] F.., Zytiga®/Nanostuctured AA fasted™ 11.5 9.1 Nano- Fasted 0.50+0 371176 551+119
 The higher apparent solubility of AA resulted In its F.. Zytiga®/Nanostuctured AA fed"’ 1.7 1.6 amorphous AA  Fed, highfat 0.38+0.13 379151 470 + 152

faster enzymatic hydrolysis. Co-administration of an
Inhibitor of cholesterol esterase in dogs showed that
Improved absorption is indeed dependent on the prior
hydrolysis of AA to abiraterone.

* In healthy volunteers AUC following the
administration of 200 mg of the novel formulation was
81% of the AUC for 1,000 mg Zytiga®. Inter-individual 100 00

"Ratio of observed AUC, ., and calculated f, in the fed and fasted states.
“Ratio of AUC, . and calculated f, for Zytiga® and nano-amorphous AA.

“Food effect: p < 0.005 for Zytiga®, p > 0.5 for nano-amorphous AA,; relative exposure for
Zytiga® and nano-amorphous AA: p < 0.01 for the fasted state, p < 0.1 for the fed state

Cholesterol esterase hydrolysis of AA and its inhibition in vitro and in vivo

Plasma concentrations following the oral administration of 50 mg nano-amorphous
AA with or without 1 mg/kg Orlistat to beagle dogs in the fasted state. N=4

Enzymatic hydrolysis of AA (1 mg/ml) by cholesterol esterase in vitro for Zytiga®
and nano-amorphous AA with or without Orlistat in FaSSIF media

*p < 0.06

variability was low and the extensive positive food 5350
80 £ 300
effect was not observed [6]. o —e "
£ i § 250
. é 60 avtiea g -e-Nano-amorphous AA
CO”C'US'O”S = -»-Nano-amorphous AA © 200
::t 40 = 150 Nar.lo-amorphous AA +
« A 250 mg oral dose of the nano-amorphous X Nano-amorphous AA + z Orlistat
formulation is expected to result in the same exposure 20 o4 mg/miOrlistat =
as 1,000 mg Zytiga® in the fasted state. ) . i

o

* Food effect was eliminated and variability reduced. 0 5 10 15 20 25 30 0 5 4 .
 The proposed mechanism behind the improvement
IS the iImmediate transfer of AA to bile micelles in the
Intestine followed by rapid conversion of AA to
abiraterone by cholesterol esterase. Plasma concentrations following the oral administration of nano-amorphous AA

to healthy volunteers at different doses and prandial states
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