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(57) ABSTRACT

An olaparib oral sustained and controlled release pharma-
ceutical composition contains an olaparib in an improved
dissolution form and a release rate adjusting matrix polymer.
The pharmaceutical composition has controllable in-vivo
absorption behavior, plasma concentration and PARP
enzyme inhibition level, and improved drug load and/or oral
absorption and/or bioavailability and/or plasma concentra-
tion control and/or enzyme inhibition level control of olapa-
rib, and can be used as the only preparation or in combina-
tion with other therapies to treat a cancer.
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OLAPARIB ORAL SUSTAINED AND
CONTROLLED RELEASE
PHARMACEUTICAL COMPOSITION AND
USES THEREOF

TECHNICAL FIELD

[0001] The invention relates to the field of olaparib phar-
maceutical preparations, in particular to an oral sustained
and controlled release pharmaceutical composition of olapa-
rib and the use thereof.

BACKGROUND ART

[0002] Olaparib, whose chemical name is 1-(cyclopropy-
Icarboxyl)-4-[5-[(3,4-dihydro-4-oxo-1-phthalazinyl)
methyl]-2-fluorobenzoyl|piperazine with a molecular for-
mula of C,,H,;FN,O; and a molecular weight of 434.46,
has the following chemical structure:

[0003] Olaparib (trade name: LYNPARZAR) is a new
drug developed by AstraZeneca for tumor-targeted therapy.
The US Food and Drug Administration (FDA) approved its
capsules in December 2014 and its tablets in August 2017.
It is the first poly ADP transferase (PARP) inhibitor for
cancer treatment approved by FDA. Poly ADP transferase
(PARP) is a key factor in the DNA excision repair pathways,
while olaparib is able to inhibit PARP enzyme activity,
making the single strand of DNA cleavage unrepairable,
increasing genomic instability, and further leading to cellu-
lar apoptosis. Especially olaparib has a strong killing effect
on tumor cells with homologous recombination repair
defects. This action mode of olaparib endows it with thera-
peutic potential for a variety of tumors. In addition, due to
the specific inhibition of olaparib to the repair ability of
DNA damage, the drug will also be able to avoid tumor
resistance after chemotherapy, enhance DNA damage after
chemotherapy, so as to enhance the killing effect on the
tumor. At present, a plurality of phase III clinical studies are
conducting in AstraZeneca to investigate the treatment of
olaparib for cancers associated with BRCA gene mutations,
such as ovarian cancer, stomach cancer, and breast cancer
etc.

[0004] As is known to all, in the traditional tumor che-
motherapy mode, due to the lack of specific therapeutic
targets, anti-tumor drugs will seriously damage the normal
cells of the human body while killing of tumor cells, which
will bring greater toxic side effects to the body. Targeted
therapy, also known as “biological missile”, has attracted a
great deal of interest from researchers and medical workers
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in recent years due to its high specificity, less side effects,
and good efficacy. Most tumors are, accompanied by DNA
damage or homologous recombination repair defects during
the process of proliferation. Olaparib can specifically inhibit
the growth of tumor cell lines, increase the toxicity on tumor
cells and anti-tumor activity, and has no killing effect on
tissue cells with normal DNA repair function. It is a typical
drug for tumor targeted therapy so far. The emergence of
Olaparib provides a treat weapon and a survival opportunity
to the patients with advanced tumors carrying BRCA1 and
BRCA2 mutations, as well as an example of a deeper
understanding of the underlying pathogenesis of the disease
and individualized treatment.

[0005] According to the results of preclinical and clinical
pharmacodynamic data researched and reported by Astra-
Zeneca, it can be seen that the steady-state plasma concen-
tration of olaparib in vivo is directly related to its enzyme
inhibitory activity and side effects. A research on a mouse
model of breast cancer revealed that the effect of reducing
tumor volume can only be achieved when the blood expo-
sure continues to be greater than 50% PARP enzyme inhi-
bition level (ICs,, value) for more than 13 h or greater than
1Cq value for more than 6 h (FDA reviews, NDA 3663410).
Results obtained by AstraZeneca’s mechanism model
method showed a significant increase in single-strand break
and clinical activity when the steady-state free plasma
concentration reached above 1C,,. However, the immediate
release capsule preparation of olaparib is usually rapidly
peaked within 0.5 to 3 h after oral administration and is
rapidly eliminated. Therefore, in order to achieve a higher
plasma concentration (>IC,, value) and exert a strong
enzyme inhibition effect, the 50 mg standard immediate
release capsule preparation developed by AstraZeneca needs
to be administrated at a dose of higher than 200 mg/2
times/day, in order to maintain at a level above IC,, for a
long time to achieve the desired PARP enzyme inhibitory
activity, while the steady-state plasma concentrations at the
dose of 100 mg/2 times/day or 400 mg/l times/day are
difficult to maintain at the level above IC,, for a long time.
The results of the phase II clinical efficacy study also
showed that, the patient under the dose of 400 mg/2 times/
day showed a quantitative advantage in the progression-free
survival comparing to those under the dose of 200 mg/2
times/day, the progression-free survival for the former is 8.8
months, while for the latter is 6.5 months; and, in addition,
the overall effective rate for the former is 33%, while for the
latter is 25%. Although there are not statistically significant
differences in therapeutic effects for the two modes of
administration, considering the quantitative advantages
shown by the experimental results, AstraZeneca finally
chose the dose of 400 mg/2 times/day for new drug appli-
cation and the marketing of capsule products. In addition,
AstraZeneca’s Olaparib tablets newly marketed in 2017 has
a dose of 300 mg/2 times/day.

[0006] However, the immediate release preparation of
olaparib still shows many limitations in the process of
research and development, production and clinical applica-
tion.

[0007] 1) Severe plasma concentration peak and valley
fluctuation, and obvious dose-limiting toxicity. Although the
immediate release preparation can immediately reach the
plasma concentration level required for PARP enzyme inhi-
bition, it is eliminated faster in vivo. A high oral dose
(capsule 400 mg, BID or tablets 300 mg, BID) is required in
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order to maintain the plasma concentration level required for
effective enzyme inhibition for a long period, which results
in a large fluctuation range of steady-state plasma concen-
trations of olaparib (400 mg capsules, BID, C,,, <1 g/ml;
Craxss0 ng/mL; 300 mg tablets, BID, C,,, . ~1 ug/ml,
C x> 7 ug/mL), and a steady-state plasma concentration
peak which is several times or even ten times higher than the
PARP enzyme IC,, value, generating a lot of serious toxic
side effects, including common toxic side effects such as
nausea, fatigue, vomiting, diarrhea, taste disorders, etc., and
serious side effects such as myelodysplastic syndrome, acute

myeloid leukemia and pneumonia.

[0008] 2) Low bioavailability, requiring large administra-
tion dose. The bioavailability of the commercially available
capsule is about 10 to 20% with a daily dose of 800 mg.
Although the bioavailability of the tablet is improved to
some extent, the daily dose is still 600 mg. Since the efficacy
of the drug is related to the maintenance time of the enzyme
inhibition rate, a large dose is required in order to maintain
the plasma concentration of free drug required for PARP
enzyme inhibition, and thus the drug utilization rate is low.

[0009] 3) Inconvenient clinical administration and high
cost. The high oral dose of the drug (400 mg dose, eight 0#
capsules, BID) also leads to high cost in production, pack-
aging, storage and transportation of the drug, and poor
patient compliance.

[0010] In order to further improve the clinical therapeutic
effect of olaparib for tumors and reduce the side effects of
the drug, it is necessary to provide an excellent preparation
that can precisely regulate the plasma concentration and
fluctuation range of olaparib.

[0011] The patents related to the preparations of olaparib
include: olaparib nanoparticle preparation
(W02015031536A1), olaparib solid dispersion and its com-
mon tablets and capsules (CN104434809A), olaparib solid
dispersion and its tablets (W02010041051,
CN102238945A), etc., which are specifically as follows.

[0012] 1) WO2015031536A1 discloses an olaparib nano-
particle preparation, wherein the olaparib cationic liposomes
of the invention have a particle size of 80 to 200 nm, and
after loaded with a drug (or even modified with PEG), they
are placed in a degradable polymeric matrix to deliver the
drug in the form of an injection. Compared with oral
olaparib, the olaparib nanoparticle preparation prolongs the
plasma concentration half-life of the drug, and at the same
time, enters the blood vessels of a tumor tissue in the form
of nanoparticles, and slowly releases the drug, thereby
achieving sustained release function.

[0013] 2) CN104434809A discloses an olaparib solid dis-
persion, wherein the olaparib solid dispersion of the inven-
tion is one prepared by using povidone K 30 as a main
material via solvent evaporation, spray drying or hot melt
extrusion, and it may be then mixed and compressed with
other fillers, lubricants, etc., or prepared into a capsule
preparation.

[0014] 3) WO2010041051 A1 discloses an olaparib solid
dispersion preparation which effectively improves the bio-
availability of olaparib by preparing the solid dispersion
preparation.

[0015] As can be seen from the above patent search

results, there is no relevant research on oral sustained and
controlled release preparation of olaparib.
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DISCLOSURE OF THE INVENTION

[0016] The absorption of the immediate release prepara-
tion of olaparib is not ideal, and multiple high doses are
required, resulting in a high steady-state plasma concentra-
tion peak and a large plasma concentration fluctuation (400
mg, BID, C,,, <lug/ml;C, _ >6ug/ml; 300 mg tablets,
BID, C,,, .~1 pg/ml, C, . >7 ng/mL), and thus the olapa-
rib immediate release preparation has an uncontrollable
clinical efficacy and a number of security issues.

[0017] The primary object of the present invention is to
control the release behavior of olaparib according to its
biological properties and the efficacy and safety require-
ments of clinical treatment, so as to precisely control the
absorption rate and absorption time of olaparib in the
gastrointestinal tract, control the in vivo plasma concentra-
tion level and its fluctuation range, maintain the in vivo
steady-state plasma concentration at a level effective for
inhibiting PARP enzyme in a long term, improve the anti-
tumor effect of olaparib, and reduce the adverse reactions
after administration.

[0018] Another object of the present invention is to pro-
vide an excellent preparation that minimizes the size and/or
amount of tablets or capsules required for a therapeutically
effective dose, with a frequency as low as possible, and
improve patient compliance.

[0019] In order to achieve the above object, the present
invention provides an olaparib oral sustained and controlled
release pharmaceutical composition, which has controllable
in vivo absorption behavior, plasma concentration and
PARP enzyme inhibition level, and has advantages in
improving olaparib loading and/or oral absorption and/or
bioavailability and/or plasma concentration control and/or
enzyme inhibition level control, and thus it can be used as
the sole preparation or in combination with other therapies
to treat cancer.

[0020] The olaparib oral sustained and controlled release
pharmaceutical composition of the invention comprises: an
olaparib in an improved dissolution form; and a release rate
adjusting matrix polymer (also referred to as a release
regulator). In addition, according to the prepared dosage
form, a semi-permeable controlled release coating material,
a seal coating material, a disintegrating agent, a coating
powder, a plasticizer, a porogen, an expansive material, a
filler, an osmotic pressure regulator (also known as osmotic
agents), lubricants, adhesives (also known as binders), dyes
(also known as colorants), anti-adherents (also known as
anti-sticking agents), opacifiers, diluents and/or other phar-
maceutically acceptable additives may also be included.

[0021] The pharmaceutically active ingredient olaparib in
the olaparib pharmaceutical composition of the invention is
an insoluble drug, and thus it is firstly subjected to solubi-
lization treatment to prepare a solubilized composition, so as
to improve dissolution of the drug. Without being limited to
any theory, the inventors believe that the solubilization
treatment can be performed by chemical means to prepare a
salt form compound of; or by mixing olaparib with a matrix
polymer which can improve drug solubility, to change the
dispersion specific surface area in the powder of the active
drug preparation composition, thereby improving the disso-
Iution properties of the drug. The solubilization treatment
may include co-grinding, high pressure homogenization,
coprecipitation, solvent evaporation or melt extrusion, and
the like.
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[0022] The olaparib in an improved dissolution form
mainly includes: an olaparib salt (which may be selected
from the group consisting of hydrochloride, besylate, sul-
fate, maleate, camphorate, etc.), an olaparib co-grinding
mixture, an olaparib nanocrystal and an olaparib solid dis-
persion. The olaparib co-grinding mixture, olaparib nanoc-
rystal and olaparib solid dispersion can improve the solu-
bility and dissolution properties of olaparib in the controlled
release dosage form while improving the absorption and
bioavailability of the drug.

[0023] The olaparib co-grinding mixture consists of the
pharmaceutically active ingredient olaparib, a matrix poly-
mer for solubilization and other additives, and may be
prepared by co-grinding the ingredients. The particle size of
the mixture powder is generally sufficiently ground to less
than 100 microns. Without being limited to any theory, the
co-grinding can increase the dispersion specific surface area
of the drug in the solid preparation powder, thereby improv-
ing the dissolution properties of the drug.

[0024] In the co-grinding mixture, based on the total
weight of the co-grinding mixture, olaparib is 5 to 60 wt %,
preferably 20 to 40 wt %, the matrix polymer for solubili-
zation is 40 to 95 wt %, preferably 40 to 80 wt %, and other
additives are 0 to 15 wt %, preferably 0.2 to 10 wt %. The
total amount of the above various components is 100 wt %.
[0025] The olaparib nanocrystal of the present invention
consists of the pharmaceutically active ingredient olaparib,
a matrix polymer for solubilization, and/or other additives,
and is obtained by preparing the components into nanosized
particles by high pressure homogenization or coprecipita-
tion. The high pressure homogenization method may be
performed as follows: a crude crystal suspension is prepared
by high-speed shearing of an aqueous solution of the phar-
maceutically active ingredient olaparib and the matrix poly-
mer for solubilization, and then is added to a high pressure
homogenizer, and the high pressure homogenization is per-
formed several times, until the prepared crystal particles
reached 1000 nm or less, the sample is lyophilized to prepare
a uniformly dispersed olaparib nanocrystal powder. The
coprecipitation method may be performed as follows: the
pharmaceutically active ingredient olaparib is first dissolved
in a small amount of an organic solvent such as acetone,
rapidly added to a large amount of an aqueous solution in
which the matrix polymer for solubilization is dissolved, and
ultrasonically treated with a ultrosonic probe at high fre-
quency (a power of 100 w or more) to ensure the formation
and uniform dispersion of the crystal nucleus of the phar-
maceutically active drug, until a stable dispersion of the
nanocrystal solution is formed, and the sample is lyophilized
to prepare a uniformly dispersed olaparib nanocrystal pow-
der. By prepared into the nanocrystals, the dispersed particle
diameter of the pharmaceutically active ingredient olaparib
in the solid powder can be reduced, and the specific surface
area of the active drug is remarkably improved, thereby
improving the dissolution property of the drug. Without
being limited to any theory, the nanocrystal can increase the
dispersion specific surface area of olaparib in the solid
preparation composition powder, thereby improving the
dissolution properties of the drug.

[0026] In the olaparib nanocrystal, based on the total
weight of the olaparib nanocrystal, olaparib is 10 to 100 wt
%, preferably 20 to 50 wt %; the matrix polymer for
solubilization is 0 to 75%, preferably 0 to 65%, and other
additives are 0 to 10 wt %, preferably 0 to 5% wt %. The

Apr. 9, 2020

total amount of the above various components is 100 wt %.
The nanocrystal composition has a particle size of 50 to
1000 nm.

[0027] The solid dispersion in the present invention con-
sists of the pharmaceutically active ingredient olaparib, a
matrix polymer for solubilization, and other additives. In the
solid dispersion, based on the total weight of the solid
dispersion, olaparib is 5 to 50 wt %, preferably 10 to 40 wt
%, more preferably 20 to 40 wt %, and the matrix polymer
for solubilization is 45 to 95 wt %, preferably 50 to 80 wt
%, other additives are 0 to 12 wt %, preferably 0 to 10 wt
%. The total amount of the above various components is 100
wt %. The solid dispersion can be prepared by solvent
evaporation or melt extrusion. The solvent evaporation
method may be carried out by dissolving the drug olaparib,
the matrix polymer for solubilization and/or other additives
into a volatile organic solvent or organic mixed solvent, and
volatilizing the organic solvent under reduced pressure, and
drying in a vacuum drying oven to give a solid dispersion of
olaparib. The melt extrusion method may be carried out by
directly adding a uniformly mixed mixture of the drug
olaparib, the matrix polymer for solubilization and/or other
additive powders into a melt extruder, and collecting the
extrudate of the melt. Without being limited to any theory,
the solid dispersion enables the pharmaceutically active
ingredient olaparib to be in a high-energy-state solid dis-
persion state, in which olaparib is dispersed in molecular
level in the solid powder of the preparation composition,
thereby maximizing the specific surface area of the drug.
This improves the dissolution properties of the drug.
[0028] In the olaparib co-grinding mixture, olaparib
nanocrystals and olaparib solid dispersion of the invention,
the matrix polymer for solubilization refers to a polymer
capable of stabilizing and/or solubilizing olaparib particles
or molecules, and may be one or a combination of two or
more selected from the group consisting of povidone, cop-
ovidone, polyoxyethylene, Soluplus, hypromellose phtha-
late (HPMCP), hydroxypropylcellulose succinate acetate,
polyethylene glycol, poloxamer, polymethacrylic acid, poly-
ethyl acrylate, 2-hydroxypropyl-p-cyclodextrin, hypromel-
lose (HPMC), polymethacrylate, hydroxypropyl cellulose,
cellulose acetate phthalate (CAP), and other pharmaceuti-
cally acceptable polymers for solubilization.

[0029] In the olaparib co-grinding mixture, olaparib
nanocrystals, and olaparib solid dispersion of the present
invention, the other additives may be one or a combination
of two or more selected from a common pharmaceutically
acceptable surfactant for solubilization (e.g., polyethylene
glycol stearate, sodium lauryl sulfate, etc.), a lubricant,
colloidal silica, a plasticizer, and the like.

[0030] The release rate adjusting matrix polymer (herein-
after sometimes referred to as a release regulator) in the
present invention may be a high molecular polymer having
a release rate adjusting effect, which is a sustained release
matrix material well known to those skilled in the art and
may be one or a combination of two or more selected from
a cellulose derivative, a starch or a derivative thereof, an
alginate, an acrylic or methacrylic acid derivative, a poly-
ethylene oxide, a gum, and a carbohydrate-based polymer,
for example, may be one or a combination of two or more
selected from the group consisting of hydroxypropyl cellu-
lose, hypromellose, methylcellulose, hydroxyethylcellulose,
ethylcellulose, cellulose acetate, sodium alginate, povidone,
copolyvidone, acrylic resin, carbomer, preferably one or a
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combination of two or more selected from the group con-
sisting of hydroxypropylcellulose, sodium alginate,
hypromellose, and carbomer.

[0031] In the olaparib co-grinding mixture, olaparib
nanocrystals and olaparib solid dispersion of the invention,
the pharmaceutically active ingredient olaparib includes
olaparib free base and a pharmaceutically acceptable salt
thereof, and the pharmaceutically acceptable salts may be
selected from the group consisting of hydrochloride, phos-
phate, sulfate, maleate, D(+)-camphorate and benzenesul-
fonate.

[0032] The olaparib oral sustained and controlled release
pharmaceutical composition of the invention comprises 50
to 900 parts by weight, preferably 80 to 700 parts by weight,
more preferably 120 to 600 parts by weight, of an olaparib
in an improved dissolution form; and 0.1 to 300 parts by
weight, preferably 20 to 250 parts by weight, more prefer-
ably 50 to 180 parts by weight, of the release rate adjusting
matrix polymer. More particularly, it comprises, (a) 50 to
600 parts by weight of an olaparib salt, and 10 to 250 parts
by weight of a release rate adjusting matrix polymer; or (b)
50 to 700 parts by weight of an olaparib co-grinding
mixture, and 10 to 200 parts by weight of a release rate
adjusting matrix polymer; or (c) 50 to 800 parts by weight
of olaparib nanocrystals, and 0.1 to 250 parts by weight of
arelease rate adjusting matrix polymer, or (d) 50 to 900 parts
by weight of an olaparib solid dispersion, and 20 to 300 parts
by weight of a release rate adjusting matrix polymer.

[0033] The olaparib oral sustained and controlled release
pharmaceutical composition of the invention may further
comprise 1 to 400 parts by weight, preferably 2 to 300 parts
by weight, more preferably 5 to 250 parts by weight, of other
additives. In particular, in the above (a), it may further
comprise 1 to 300 parts by weight of other additives, and in
the above (b), it may further contain 1 to 150 parts by weight
of other additives, and in the above (c), it may further
contain 1 to 200 parts by weight of other additives, and in
the above (d), it may further contain 1 to 200 parts by weight
of other additives.

[0034] The other additives may be selected from, but not
limited to, pharmaceutical excipients such as release rate
adjusting permeation-promoting polymers, semi-permeable
controlled release coating materials, seal coating materials,
solubilizers, disintegrants, coating powders, plasticizers,
porogens, expansive materials, fillers, osmotic pressure
regulators (also known as osmotic agents, osmotic pressure
promotors), lubricants, adhesives (also known as binders),
dyes (also known as colorants), anti-adherents (also known
as anti-sticking agents), opacifiers, diluents, and/or other
pharmaceutically acceptable additives.

[0035] The expected total dose of olaparib that a body
needs to take daily is 100 to 1400 mg. The amount of the
pharmaceutically active ingredient olaparib contained in a
single finished tablet or capsule is not particularly limited
and may be selected as needed, and may be, for example, 20
to 400 mg or 50 mg to 300 mg. Preferably, the in vivo
absorption rate and time of olaparib can be controlled to
maintain the effective range of in vivo plasma concentration
for inhibition of PARP enzyme by administering the com-
position once daily. The pharmaceutical composition of the
present invention can enhance the PARP enzyme inhibitory
and tumor therapeutic effects of olaparib, while reducing the
toxic side effects of the drug.
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[0036] The olaparib pharmaceutical composition of the
present invention may be a sustained release preparation
containing a single sustained release phase, or an immediate
and sustained double release preparation containing both an
immediate release phase and a sustained release phase.
[0037] The sustained release phase (also referred to as
controlled release phase) is a controlled release composition
containing a pharmaceutically active ingredient. The con-
trolled release phase is preferably selected from, but not
limited to, a controlled release tablet, a controlled release
pellet, a controlled release composition in a tablet, a con-
trolled release composition in a tablet or pellet core, a
controlled release layer composition incorporated into a
double-layer tablet, and any combination thereof.

[0038] The immediate release phase is an immediate
release composition containing a pharmaceutically active
ingredient. The immediate release phase is preferably
selected from the group consisting of, but not limited to, an
immediate release tablet, an immediate release pellet, an
immediate release composition in a tablet, an immediate
release coat layer wrapping around a controlled release
tablet or pellet core, and an immediate release layer com-
position in a double-layer controlled release tablet and any
combination thereof.

[0039] The immediate and sustained double-release prepa-
ration comprises both a sustained release phase and an
immediate release phase. In the immediate and sustained
double-release preparation, the pharmaceutically active
ingredient in the immediate release phase accounts for 10 to
50 wt %, preferably 20 to 40 wt % of the total amount of the
pharmaceutically active ingredient; the active ingredient in
the sustained release phase accounts for 50 to 90 wt %,
preferably 60 to 80 wt % of the total amount of the
pharmaceutically active ingredient.

[0040] The olaparib pharmaceutical composition of the
invention may be a tablet or a capsule, preferably selected
from the group consisting of an osmotic pump controlled
release tablet, an osmotic pump immediate and sustained
double-release tablet, a matrix type sustained release tablet,
a matrix type immediate and sustained double-release
double layer tablet, a matrix type immediate and sustained
double release coated tablet, a sustained release tablet based
on sustained release pellets, an immediate and sustained
double-release tablet based on sustained release pellets and
immediate release pellets, a capsule containing matrix type
sustained release pellets, a capsule containing sustained
release coated pellets, a capsule containing sustained release
pellets with immediate release coat, an immediate and
sustained double-release capsule containing immediate
release pellets and matrix type sustained release pellets, an
immediate and sustained double-release capsule containing
immediate release pellets and coated sustained release pel-
lets, a capsule containing matrix type sustained release
tablets, a capsule containing matrix type sustained release
tables with immediate release coat, and a capsule containing
immediate release tablets and matrix type sustained release
tablets.

[0041] The olaparib pharmaceutical composition of the
invention can be used for preparing a medicament for
preventing or treating a tumor, preferably, the tumor is
selected from various types of tumors with defects in DNA
repair function, in particular for preparing a medicament for
preventing or treating a combination of two or more cancers
related to BRCA gene mutation, such as ovarian cancer,
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gastric cancer, breast cancer, and the like, and for preparing
a medicament for preventing or treating a tumor associated
with BRCA1 and BRCA2 gene mutation.

[0042] The olaparib pharmaceutical composition of the
present invention has a controlled release behavior, that is,
the release behavior and release amount thereof are control-
lable in a predetermined period of time in a release medium
meeting sink conditions. When the release behavior is
measured in a buffer solution with a pH of 1.2 to 7.8 at 37°
C. using the apparatus II of the dissolution test method in the
Chinese Pharmacopoeia, the release amount in 1 h is less
than 50%, preferably less than 40%, more preferably 10 to
30% of the total amount of olaparib; the release amount in
16 h is greater than 80%, preferably >90% of the total
amount of olaparib.

[0043] The olaparib pharmaceutical composition of the
invention can controls the absorption rate and absorption
time of olaparib in the gastrointestinal tract by controlling
the release behavior and the release amount. Compared with
the immediate release capsule preparation, the maximum
plasma concentration value (C,,,,) of olaparib of the phar-
maceutical composition of the invention at the same dose is
reduced by at least 10 to 70%, and the plasma concentration
peak time (T, ,) extends at least 30%. Through the control
of plasma concentration, peak time and area under the
plasma concentration-time curve, the regulation on the
steady-state plasma concentration level, the fluctuation
range of free plasma concentration, PARP enzyme inhibi-
tion, in vivo safety and frequency of administration of
olaparib are realized.

[0044] The olaparib pharmaceutical composition of the
invention can precisely regulate the in vivo steady-state
plasma concentration of the drug, and has a steady-state
plasma concentration valley value C,,, . of 0.2 to 4 g/mL,
preferably 0.5 to 3 pg/ml,, and a steady-state plasma con-
centration peak value C, . of 0.8 to 15 pg/mL, preferably
1 to 12 pg/ml,, and thus can achieve the IC,, value of the
plasma concentration required for enzyme inhibition of
cancer cells, and the steady plasma concentration peak-to-
valley ratio is preferably less than 6, more preferably less
than 4. A dose of 100 to 1400 mg once or twice daily can
maintain a steady state plasma concentration level for effec-
tive PARP enzyme inhibition for a long time. The pharma-
ceutical composition of the invention can maintain, for a
long-term, olaparib at the effective concentration level (the
plasma concentrations for 50% and 90% PARP enzyme
activity inhibition, which are respectively the IC,, and ICy,
values of PARP enzyme activity) needed for the inhibition of
PARP enzyme activity in vivo through regulation of the
plasma concentration of olaparib, so as to accurately regu-
late the activity of PARP enzyme in vivo, and achieve
high-efficiency and low-toxic treatment of the drug. The
plasma concentration of olaparib above the 1C,, and IC,,
values can be maintained at least 13 h and 6 h respectively.
[0045] The sustained and controlled release pharmaceuti-
cal composition of the invention can precisely regulate the
plasma concentration level and fluctuation range of olaparib,
which is beneficial to the long-term maintenance of the
plasma concentration level required for enzyme inhibition,
and reduces the fluctuation range of plasma concentration,
thereby improving the PARP enzyme inhibition rate of the
tumor cells and anti-tumor efficacy and meanwhile reducing
the adverse reactions of the tumor patients after administra-
tion, and increasing the compliance of the patients.
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[0046] The olaparib pharmaceutical composition of the
invention has the following advantages as compared with
the conventional immediate release preparation:

[0047] 1) It can realize the controlled release and absorp-
tion of the drug, provide accurate in vivo plasma concen-
tration and long-term stable high level of tumor enzyme
inhibition, and long lasting effect;

[0048] 2) The drug absorption rate can be controlled, the
plasma concentration range can be adjusted, the fluctuation
of plasma concentration is small, and the adverse reactions
of the patient medication are reduced;

[0049] 3) It can be administered once daily, which reduces
the cumbersome process of common preparations and is
more convenient for clinical use;

[0050] 4) Due to the controllable plasma concentration
and fluctuation range, the safety window is large, and the
dose and dosage regimen can be flexibly adjusted during
clinical treatment.

[0051] 5) The size and/or quantity of tablets or capsules
required for effective therapeutic dose is minimized, which
improves patient compliance, while facilitating production,
storage and transportation, and increasing commercial
value.

[0052] In order to better illustrate the properties of the
olaparib pharmaceutical composition of the present inven-
tion, the following description is a detailed description of the
present invention, but the scope of the present invention is
not limited thereto.

[0053] 1. Tablets

[0054] The olaparib sustained and controlled release tablet
of the present invention may be an osmotic pump type
controlled release tablet, a matrix type controlled release
tablet or a sustained and controlled release tablet based on
sustained release pellets. Among them, the osmotic pump
type controlled release tablets include osmotic pump con-
trolled release tablets and osmotic pump immediate and
sustained double-release tablets, and the matrix type con-
trolled release tablets include matrix type sustained release
tablets, matrix type immediate and sustained double-release
double layer tablets and matrix type immediate and sus-
tained double-release coated tablets, etc. The sustained and
controlled release tablets based on sustained release pellets
include sustained release tablets based on sustained release
pellets, and immediate and sustained double-release tablets
based on sustained release pellets and immediate release
pellets. The sustained and controlled release tablet described
above can specifically achieve the drug release behavior of
the present invention in the following manners.

[0055] 1.1 Osmotic Pump Type Controlled Release Tab-
lets
[0056] The osmotic pump controlled release tablet of the

invention may be a single layer osmotic pump tablet, a
single layer osmotic pump immediate and sustained double-
release tablet, a double layer osmotic pump controlled
release tablet or a double layer osmotic pump immediate and
sustained double release tablet.

[0057] The double-layer osmotic pump controlled release
tablet of the invention mainly comprises:

[0058] 1) a controlled release drug layer, which is formed
by a controlled release drug layer composition, located in a
rigid film shell and adjacent to the drug release pore;
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[0059] 2) a push layer (also referred to as a boost layer),
which is formed by a push layer composition, located in a
rigid film shell, and away from the side of the drug release
pore;

[0060] 3) an optional seal coat layer located between the
inner surface of the rigid film shell and the core composed
of the drug layer and the push layer, and prepared from the
seal coating composition by drying;

[0061] 4) a rigid film shell having moisture permeability,
which is obtained by drying a controlled release coating
solution and has one or more drug release pores at one end
of the film shell;

[0062] 5) an optional non-limiting aesthetic outer coat;
[0063] 6) an optional non-limiting immediate release drug
layer formed by an immediate release drug composition,
located outside the rigid film shell/or the optional aesthetic
outer coat.

[0064] Based on the total weight of the osmotic pump
controlled release tablets, olaparib accounts for 3 to 50 wt %
of the total weight of the osmotic pump controlled release
tablets.

[0065] The controlled release drug layer composition
comprises: 50 to 600 parts by weight, preferably 80 to 500
parts by weight, more preferably 120 to 400 parts by weight
of an olaparib in an improved dissolution form; 10 to 150
parts by weight, preferably 20 to 120 parts by weight, more
preferably 30 to 100 parts by weight of a release adjusting
agent, and 0 to 40 parts by weight, preferably 0 to 30 parts
by weight, of other pharmaceutically acceptable excipients.
[0066] The olaparib in an improved dissolution form may
be selected from the above olaparib salt, co-grinding mix-
ture, nanocrystals or solid dispersion of olaparib.

[0067] The release regulator may be one or combination of
two or more selected from the group consisting of povidone,
copovidone, polyethylene oxide, carbomer, hypromellose,
croscarmellose sodium, hydroxypropyl cellulose, sodium
dodecyl sulfate.

[0068] The other pharmaceutically acceptable excipients
of the controlled release drug layer composition are, without
limitation, selected from the group consisting of osmotic
agents, lubricants, and colorants commonly used in phar-
maceutical tablets, and the amounts thereof are convention-
ally selected in the art. The osmotic agent is one or a
combination of two or more selected from the group con-
sisting of sodium chloride, lactose, mannitol, glucose,
sucrose, and fructose, preferably sodium chloride, and may
be 0 to 20 parts by weight. The lubricant is one or a
combination of two or more selected from the group con-
sisting of sodium stearyl fumarate, magnesium stearate,
colloidal silica, talc, polyethylene glycols, and magnesium
sulfate, and may be O to 20 parts by weight. The colorant is
one or a combination of two or more selected from the group
consisting of iron oxide red, iron oxide yellow, iron oxide
violet, iron oxide black, and the like, and may be 0 to 10
parts by weight.

[0069] The push layer composition typically comprises a
release rate adjusting permeation-promoting polymer, an
osmotic pressure promoter, and other excipients.

[0070] The permeation-promoting polymer is a high
molecular polymer which, in an aqueous medium, swells by
absorbing water and promotes release of the drug in the drug
layer. The release rate adjusting permeation-promoting poly-
mer may be a material well known to those skilled in the art,
and is one or a combination of two or more of selected from
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the group consisting of polyoxyethylene, hypromellose,
hydroxypropylcellulose, croscarmellose sodium, crospovi-
done, sodium carboxymethyl starch, low-substituted
hydroxypropy!l cellulose, hydroxypropyl methylcellulose,
hydroxypropy! cellulose, copolyvidone, carbomer, alginic
acid and/or a derivative thereof, and may be used in an
amount of 10 to 300 parts by weight, preferably 20 to 250
parts by weight, more preferably 50 to 180 parts by weight.
[0071] The osmotic pressure promoter is one or a combi-
nation of two or more selected from the group consisting of
sodium chloride, lactose, mannitol, glucose, sucrose, and
fructose, preferably sodium chloride, and may be used in an
amount of 20 to 150 parts by weight, preferably 25 to 100
parts by weight.

[0072] Other excipients in the push layer composition
include, without limitation, a lubricant, a colorant, and the
like, and may be used in an amount of 0.5 to 30 parts by
weight, preferably 2 to 20 parts by weight. The lubricant is
one or a combination of two or more selected from the group
consisting of sodium stearyl fumarate and sodium stearate,
and may be used in an amount of 0.2 to 15 parts by weight.
The colorant is one or a combination of two or more selected
from the group consisting of iron oxide black, iron oxide red,
and iron oxide yellow, and may be used in an amount of 0.5
to 15 parts by weight.

[0073] The controlled release drug layer and the push
layer together constitute a core of the osmotic pump con-
trolled release tablet. The controlled release drug layer
accounts for 40 to 80 wt % and the push layer accounts for
20 to 60 wt % based on the total weight of the core.
[0074] The seal coating layer can be prepared by spraying
a seal coating solution onto the core and drying. The seal
coating solution generally comprises a seal coating material
and a solvent. The seal coating material is one or a combi-
nation of two or more selected from the group consisting of
hypromellose, povidone, copovidone, hydroxyethylcellu-
lose, hydroxypropylcellulose, polyethylene glycol, and
stearic acid, but is not limited thereto. The solvent includes
one or a combination of two or more selected from the group
consisting of ethanol, water, acetone, isopropyl alcohol, but
is not limited thereto. The thickness of the seal coating layer
can affect the release of the pharmaceutical preparation and
can be controlled by the applied amount. Generally, the seal
coating layer gains 0 to 10 wt % relative to the core.
[0075] The rigid film shell may also be referred to as a
controlled release coat layer, and is formed by spraying a
controlled release coating solution onto a core formed by a
drug layer and a push layer, and the rigid film shell gains
generally 3 to 20 wt %, preferably 5 to 15 wt % relative to
the core.

[0076] The controlled release coating solution comprises 4
to 40 parts by weight, preferably 10 to 30 parts by weight,
of'a semipermeable controlled release coating material, O to
20 parts by weight of a plasticizer, and 0 to 20 parts by
weight of a porogen, and 50 to 1000 parts by weight,
preferably 200 to 800 parts by weight of a solvent.

[0077] The semipermeable controlled release coating
material is one or a combination of two or more selected
from the group consisting of cellulose acetate, ethyl cellu-
lose, and acrylic resin.

[0078] The plasticizer is one or a combination of two or
more selected from the group consisting of methyl phthalate,
ethyl phthalate, dibutyl sebacate, triethyl citrate, tributyl
citrate, tributyl acetylcitrate, glycerin acetate and castor oil.
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[0079] The porogen is one or a combination of two or
more selected from the group consisting of glycerin, povi-
done, copolyvidone, propylene glycol, polyethylene glycol,
and a water-soluble inorganic salt.

[0080] The solvent is selected from one or a combination
of two or more selected from the group consisting of
acetone, water, ethanol, isopropanol, dichloromethane, and
methanol.

[0081] The film shell has one or more drug release pores,
which can be prepared by mechanical drilling or laser
drilling. The drug release pores can have any geometric
shape, such as a circle, an ellipse, a square, a triangle, etc.,
with an average pore size ranging from 0.3 to 1.2 mm.

[0082] The aesthetic outer coat is prepared by spraying an
aesthetic outer coating solution onto the core and drying, and
may be optionally coated. The aesthetic outer coat is gen-
erally optionally coated onto a conventional double layer
osmosis pump tablet. For an immediate and sustained
double-release osmotic pump tablet with an immediate
release phase coat, the aesthetic outer coat is rarely applied.
The aesthetic outer coat can improve the appearance of the
preparation to increase patient compliance and provide color
identification. The aesthetic outer coating solution is con-
ventional options in the art, including Opadry and other
coating powders that can form the aesthetic outer coat and
are known to those skilled in the art. Further, the aesthetic
outer coating solution may further include one or more
selected from the group consisting of a colorant, a plasti-
cizer, an opacifier, an anti-adhesive agent, and a solvent. The
aesthetic outer coat typically gains 0 to 10 wt % relative to
the core.

[0083] The single-layer osmotic pump controlled release
tablet of the invention mainly comprises a single-layer core
and a controlled release coat film having at least one drug
release pore, and can be prepared by uniformly mixing a
prescription amount of an olaparib in an improved dissolu-
tion form, a release adjusting agent, an osmotic pressure
promoter, and other pharmaceutically acceptable excipients,
granulating and pressing to a single layer core; coating the
controlled release coat film materials onto the core through
a suspension coating method well known to those skilled in
the art; punching a pore by using a laser drilling machine to
give the single layer osmotic pump controlled release tablet.
The olaparib in an improved dissolution form, the release
adjusting agent, and the osmotic pressure promoter are same
as the description for the double-layer osmotic pump tablet.
The other pharmaceutical excipients including permeation-
promoting polymers, controlled release coats, lubricants,
colorants, and the like, are same as the description for the
double layer osmotic pump tablet. In the single-layer
osmotic pump controlled release tablet, based on the total
weight of the single-layer core, the single-layer core com-
prises 50 to 700 parts by weight, preferably 80 to 600 parts
by weight, more preferably 120 to 400 parts by weight, of
the olaparib in an improved dissolution form; 10 to 150 parts
by weight, preferably 20 to 120 parts by weight, more
preferably 30 to 100 parts by weight of the release adjusting
agent, and 1 to 400 parts by weight, preferably 1 to 300 parts
by weight, of other pharmaceutically acceptable excipients.
The porogen in the sustained release coat film is O to 30 wt
% based on the total weight of the sustained release coat
film. Based on the total weight of the single-layer osmotic
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pump controlled release tablet, the controlled release coat
film gains 3 to 30 wt % of the single-layer osmotic pump
controlled release tablet.

[0084] When there is an immediate release drug layer, the
osmotic pump controlled release tablet is an immediate and
sustained double release osmotic pump tablet. The imme-
diate release drug layer can be prepared by spraying an
immediate release drug layer composition onto the core and
drying. The immediate release drug layer composition com-
prises: 10 to 80 parts by weight of the active ingredient
olaparib, 0 to 100 parts by weight, preferably 10 to 100 parts
by weight of a matrix polymer component for solubilization,
0 to 30 parts by weight of other pharmaceutically acceptable
excipients and 100 to 2000 parts by weight of solvent. The
matrix polymer component for solubilization is one or a
combination of two or more selected from the group con-
sisting of povidone, copovidone, Soluplus, hypromellose
phthalate (HPMCP), polyethylene glycol, poloxamer,
polymethacrylic acid, polyethyl acrylate, hypromellose
(HPMC), polymethacrylate, and hydroxypropyl cellulose.
The other pharmaceutically acceptable excipients include
those commonly used in immediate release tablets and well
known to those skilled in the art, such as crospovidone,
microcrystalline cellulose, pharmaceutically acceptable sur-
factants (for example, sodium lauryl sulfate), and the like.
The solvent includes one or a combination of two or more
of ethanol, acetone, and water.

[0085] For the immediate and sustained double release
osmotic pump tablet, olaparib in the immediate release drug
layer is about 10 to 40 wt % of the total weight of olaparib
in the entire double-release osmotic pump tablet, and olapa-
rib in the controlled release drug layer is about 60 to 90 wt
% of the total weight of olaparib in the entire double-release
osmotic pump tablet.

[0086] The preparation method of the olaparib osmotic
pump controlled release tablet comprises the following
steps: (1) preparation of the olaparib in an improved disso-
Iution form; (2) preparation of the drug layer; (3) optionally,
preparation of the push layer; (4) preparation of the core; (5)
optionally, preparation of seal coating layer; (6) preparation
of'the controlled release coat film; (7) punching a pore on the
controlled release coat film of the osmotic pump tablet; (8)
optionally, preparation of the esthetic outer coat; (9) option-
ally, preparation of the immediate release drug layer. The
above (2) to (9) can be carried out by conventional pressing
and coating methods well known to those skilled in the art.
[0087] The tablet whose rigid film shell is coated with an
immediate release drug layer is an osmotic pump immediate
and sustained double-release tablet, and the tablet whose
rigid film shell is not coated with an immediate release drug
layer is a common osmotic pump controlled release tablet.
FIG. 1 is a schematic view showing the structure of an
osmotic pump type controlled release tablet according to an
embodiment of the present invention, and FIG. 2 is a
schematic view showing the structure of an osmotic pump
type immediate and sustained double release tablet accord-
ing to an embodiment of the present invention.

[0088] The design of the immediate and sustained double-
release tablets can better exert the efficacy of olaparib,
because the design of the immediate release phase ensures
the initial immediate release of the drug, so as to rapidly
reach the plasma concentration level required for PARP
enzyme inhibition and immediately acts, and the design of
the sustained release phase can ensure the sustained release
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of the active ingredient in the later period, ensuring the
long-term maintenance of the plasma concentration required
for effective enzyme inhibition, thereby maintaining the
enzyme activity inhibition, improving the therapeutic effect,
and reducing the toxic side effects caused by large plasma
concentration fluctuation.

[0089] 1.2. Matrix Type Controlled Release Tablets

[0090] The invention also provides an olaparib controlled
release matrix type tablet and/or a matrix type tablet having
an immediate and sustained double release behavior,

[0091] The controlled release matrix type tablet of the
invention mainly consists of a sustained release phase and an
optional immediate release phase.

[0092] The double-layer tablet composed of the sustained
release phase and immediate release phase is an immediate
and sustained double release matrix type tablet, and the
single-layer tablet composed only of the sustained release
phase is an ordinary sustained release matrix type tablet.
FIG. 3 is a schematic view showing the structure of a matrix
type immediate and sustained double release double-layer
tablet according to an embodiment of the present invention,
and FIG. 4 is a schematic view showing the structure of a
matrix type immediate and sustained double release coated
tablet according to an embodiment of the present invention.

[0093] The sustained release phase comprises 100 to 900
parts by weight, preferably 150 to 700 parts by weight, more
preferably 200 to 600 parts by weight, of the above olaparib
in an improved dissolution form, 10 to 300 parts by weight,
preferably 30 to 150 parts by weight of a release rate
adjusting matrix polymer, 0 to 50 parts by weight of a
diluent, and 0.2 to 30 parts by weight, preferably 1 to 30
parts by weight, of other common additives for tablets. The
sustained release phase was prepared by thoroughly mixing
the components and pressing through common methods well
known for those skilled in the art.

[0094] The release rate adjusting matrix polymer may be
one or a combination of two or more selected from the group
consisting of polyoxyethylene, hydroxypropyl cellulose,
hypromellose, methyl cellulose, hydroxyethyl cellulose,
ethyl cellulose, sodium alginate, povidone, copolyvidone,
acrylic resin, carbomer; preferably one or a combination of
two or more selected from the group consisting of hydroxy-
propylcellulose, sodium alginate, hypromellose, and car-
bomer.

[0095] The diluent is one or a combination of two or more
selected from the group consisting of microcrystalline cel-
Iulose, pregelatinized starch, sucrose, mannitol, sorbitol,
sucrose, starch, sodium carboxymethyl starch. The other
common additives for tablets include one or a combination
of two or more kinds of lubricants, colorants, and the like
which are commonly used in solid preparations and well
known to those skilled in the art. The lubricant is one or a
combination of two or more selected from the group con-
sisting of magnesium stearate, stearic acid, sodium stearyl
fumarate, talc and colloidal silica. The colorant is one or a
combination of two or more selected from the group con-
sisting of iron oxide red, iron oxide yellow, iron oxide violet,
iron oxide black, and titanium oxide.

[0096] The immediate release phase may comprise the
above-described olaparib in an improved dissolution form, a
disintegrant, a diluent, and other common additives for
tablets, or comprise olaparib, a matrix polymer for solubi-
lization, and other common additives for tablets.
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[0097] The immediate release phase may be prepared by
thoroughly mixing the various components, and then press-
ing the mixture into an immediate release layer by a con-
ventional method well known to those skilled in the art, or
by simultaneously dissolving the various components, coat-
ing the solution on the sustained release phase, and drying
to form an immediate release coat film.

[0098] In the immediate release phase containing an
olaparib in an improved dissolution form, the olaparib in an
improved dissolution form may be used in an amount of 20
to 600 parts by weight, preferably 30 to 400 parts by weight,
more preferably 50 to 250 parts by weight. The disintegrant
is one or a combination of two or more selected from the
group consisting of crospovidone, sodium carboxymethyl
starch, low-substituted hydroxypropyl cellulose, crosslinked
polyvinylpyrrolidone, croscarmellose sodium, and other
pharmaceutically common used disintegrators, and may be
used in an amount of 5 to 90 parts by weight, preferably 10
to 50 parts by weight. The diluent is one or a combination
of two or more selected from the group consisting of
microcrystalline cellulose, pregelatinized starch, sucrose,
mannitol, sorbitol, sucrose, starch, sodium carboxymethyl
starch, and may be used in an amount of 5 to 200 parts by
weight, preferably 10 to 150 parts by weight. The other
common additives for tablets include one or a combination
of two or more of the lubricants and colorants commonly
used in solid preparations well known to those skilled in the
art, and may be used in an amount of 0.2 to 30 parts by
weight, preferably 1 to 30 parts by weight. The lubricant is
one or a combination of two or more selected from the group
consisting of magnesium stearate, stearic acid, sodium
stearyl fumarate, talc and colloidal silica, and may be used
in an amount of 0.1 to 20 parts by weight. The colorant is
one or a combination of two or more selected from the group
consisting of iron oxide red, iron oxide yellow, iron oxide
violet, iron oxide black, and titanium oxide, which may be
used in an amount of 0 to 13 parts by weight.

[0099] Inanimmediate release phase comprising olaparib,
a matrix polymer for solubilization and other common
additives for tablets, the amount of olaparib may be 5 to 100
parts by weight, preferably 10 to 80 parts by weight, more
preferably 20 to 60 parts by weight. The matrix polymer for
solubilization is one or a combination of two or more
selected from the group consisting of povidone, copovidone,
Soluplus, hypromellose phthalate (HPCP), polyethylene
glycol, poloxamer, hypromellose (HPMC) and other mate-
rials, and may be used in an amount of 5 to 300 parts by
weight, preferably 20 to 200 parts by weight, more prefer-
ably 30 to 120 parts by weight. The other common additives
for tablets include the common additives for immediate
release tablets which are well known to those skilled in the
art, such as crospovidone, microcrystalline cellulose, and
pharmaceutically acceptable surfactants (such as sodium
lauryl sulfate), mannitol, lubricants (such as magnesium
stearate), and the like, and may be used in an amount of 0.1
to 150 parts by weight, preferably 0.5 to 100 parts by weight.

[0100] In a matrix type immediate and sustained double
release tablet, olaparib in the immediate release phase is
about 10 to 40 wt % of the total weight of olaparib in the
entire immediate and sustained double release matrix type
tablet, and olaparib in the sustained release phase is about 60
to 90 wt % of the total weight of olaparib in the entire
immediate and sustained double release matrix type tablet.
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[0101] The olaparib controlled release preparation having
the immediate and sustained release behavior according to
the present invention is characterized in that, in accordance
with the requirements of the release test method of Chinese
Pharmacopoeia 2015, in a release medium meeting sink
conditions, preferably more than 90 wt % of the pharma-
ceutically active ingredient in the immediate release phase is
released within 2 h, more preferably more than 90 wt % of
the pharmaceutically active ingredient in the immediate
release phase is released within 1 h; the time for releasing
more than 90 wt % of the pharmaceutically active ingredient
in the sustained release phase is preferably 10 to 16 h,
preferably 16 h or more; the release behavior of the phar-
maceutically active ingredient in the sustained release phase
complies with the zero-order, first-order, Higuchi or Ritger-
Peppas release model, preferably zero-order release model.

[0102] 1.3. Sustained Release Tablets Based on Sustained
Release Pellets
[0103] Another aspect of the invention provides an olapa-

rib sustained release tablet based on sustained release pel-
lets. The olaparib sustained release tablet based on sustained
release pellets may be a sustained release tablet based on
sustained release pellets, or an immediate and sustained
double release tablet based on an immediate release matrix/
sustained release pellets.

[0104] In the immediate and sustained double release
tablet, the immediate release matrix constitutes the imme-
diate release phase, and the sustained release pellets consti-
tute the sustained release phase. In the entire immediate and
sustained double release tablet, the olaparib in the immedi-
ate release phase accounts for 10 to 40 wt % of the total
amount of olaparib; the olaparib in the sustained release
pellet accounts for 60 to 90 wt % of the total amount of
olaparib.

[0105] The immediate release matrix may include the
above-described pharmaceutically active ingredient in an
improved dissolution form, a disintegrant, a diluent, and
other common additives for tablets.

[0106] In an immediate release matrix comprising a phar-
maceutically active ingredient in an improved dissolution
form, the olaparib in an improved dissolution form may be
used in an amount of 20 to 200 parts by weight, preferably
50 to 150 parts by weight. The disintegrant is one or a
combination of two or more selected from the group con-
sisting of crospovidone, sodium carboxymethyl starch, low-
substituted hydroxypropyl cellulose, crosslinked polyvi-
nylpyrrolidone, croscarmellose sodium, and other
pharmaceutically common used disintegrants, and may be
used in an amount of 5 to 200 parts by weight, preferably 10
to 100 parts by weight, more preferably 20 to 80 parts by
weight. The diluent is one or a combination of two or more
selected from the group consisting of microcrystalline cel-
Iulose, pregelatinized starch, sucrose, mannitol, sorbitol,
sucrose, starch, sodium carboxymethyl starch, and may be
used in an amount of 5 to 200 parts by weight, preferably 10
to 150 parts by weight. The other common additives for
tablets is one or a combination of two or more selected from
the group consisting of the lubricants and colorants, which
are commonly used in solid preparations and well known to
those skilled in the art, and may be used in an amount 0o 0.2
to 30 parts by weight, preferably 1 to 30 parts by weight. The
lubricant is one or a combination of two or more selected
from the group consisting of magnesium stearate, stearic
acid, sodium stearyl fumarate, talc and colloidal silica, and

Apr. 9, 2020

may be used in an amount of 0.1 to 20 parts by weight. The
colorant is one or a combination of two or more selected
from the group consisting of iron oxide red, iron oxide
yellow, iron oxide violet, iron oxide black, and titanium
oxide, and may be used in an amount of 0 to 13 parts by
weight.

[0107] The sustained release pellets may comprise coated
sustained release pellets and matrix type sustained release
pellets, and may be prepared, without limitation, from a
blank pellet core (0 to 300 parts by weight), an olaparib salt
(for example, a hydrochloride salt, benzene sulfonate, sul-
fate, camphorate, etc.), a release rate adjusting matrix or
controlled release coating material, and other excipients,
etc., by conventional methods well known to those skilled in
the art such as wet granulation, extrusion spheronization,
pan coating and/or fluidized bed granulation coating. For
example, the sustained release pellets are prepared by one-
pot drug-loading pan coating, wherein olaparib is dispersed
or loaded on a blank pellet core to form a drug-loaded pellet
core, which is then coated with a layer of sustained release
film materials such as Surelease or the like to form a
sustained release coat film, so as to form a coated sustained
release pellet. The blank pellet core is one or a combination
of two or more selected from the group consisting of a
sucrose pellet core, a starch pellet core, a microcrystalline
cellulose pellet core, a silica pellet core, and a hydroxypro-
py! cellulose pellet core. For another example, the sustained
release pellets are prepared by fluidized bed method,
wherein olaparib and a release rate adjusting matrix are
simultaneously dissolved, and then placed in a spray drying
apparatus, blasted into a gas stream, and spray dried, and the
collected product is added with a binder, granulated and
dried to form the matrix type sustained release pellets.
[0108] In the sustained release pellets, the release rate
adjusting matrix or the controlled release coating material
may be one or more selected from the group consisting of
shellac, cellulose acetate phthalate (CAP), acrylic resin
(Eudragit), and ethyl cellulose (EC), polyacrylic polysilox-
ane, cellulose acetate, cellulose propionate, cellulose acetate
propionate, polyvinyl alcohol, polyvinylpyrrolidone (PVP),
methyl cellulose, hydroxypropyl cellulose, hydroxypropyl
group cellulose (HPMC) and the like. The other excipients
mainly include, but are not limited to, a binder, a plasticizer,
a porogen, and the like. Among others, the binder is one or
more selected from the group consisting of polyethylene
glycol (PEG), stearic acid, glyceryl monostearate, etc., the
plasticizer is one or more selected from the group consisting
of propylene glycol, glycerin, polyethylene glycol (PEG),
triacetin, acetyl monoglyceride, phthalate, castor oil, etc.,
and the porogen is one or more selected from the group
consisting of a hydrophilic liquid carrier (glycerin,
PEG200), sugars (lactose, fructose, sucrose, mannose), sur-
factants (polysorbate 80, sodium lauryl sulfate, etc.), poly-
mers (povidone, hypromellose, etc.).

[0109] In one embodiment, the sustained release pellets
comprise 100 to 500 parts by weight, preferably 200 to 400
parts by weight, of a blank pellet core, 10 to 150 parts by
weight, preferably 30 to 100 parts by weight, of an olaparib
salt, 10 to 300 parts by weight of a release rate adjusting
substrate or a controlled release coating material, O to 100
parts by weight of a binder, 0 to 12 parts by weight of a
porogen, and 0 to 15 parts by weight of a plasticizer.
[0110] Finally, the sustained release pellets were directly
compressed to obtain sustained release tablets based on
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sustained release pellets. In the case that the immediate
release matrix and the sustained release pellets are uniformly
mixed at a certain ratio, and then compressed into tablets by
a tableting machine with a special stirring function, an
immediate and sustained double-release preparation can be
prepared.

[0111] 2. Capsules

[0112] The present invention also provides a controlled
release capsule preparation which may be selected from the
group consisting of a pellet-based sustained and controlled
release capsule and a tablet-based sustained and controlled
release capsule.

[0113] 2.1. Pellet-Based Controlled Release Capsules
[0114] The pellet-based sustained and controlled release
capsule of the present invention is a controlled release
capsule composed of sustained release pellets, or an imme-
diate and sustained double release capsule composed of
sustained release pellets and immediate release pellets, and
may include capsules containing matrix type sustained
release pellets, capsules containing coated sustained release
pellets, capsules containing sustained release pellets having
immediate release coat, immediate and sustained double-
release capsules containing immediate release pellets and
matrix type sustained release pellets, and immediate and
sustained double-release capsules containing immediate
release pellets and coated sustained release pellets. FIG. 5 is
a schematic view showing the structure of an immediate and
sustained double-release capsule containing immediate
release pellets and matrix type sustained release pellets, and
FIG. 6 is a schematic view showing the structure of a capsule
containing sustained release pellets with immediate release
coat.

[0115] The pellet-based sustained and controlled release
capsule of the present invention may be sustained release
capsules based on sustained release pellets, or immediate
and sustained double release capsules based on immediate
release pellets and sustained release pellets. For the imme-
diate and sustained double release capsules, the immediate
release pellets constitute the immediate release phase, and
the sustained release pellets constitute the sustained release
phase. Based on the total weight of olaparib in the double-
release capsule, the olaparib in the immediate release phase
accounts for 10 to 40 wt %; and the olaparib in the sustained
release pellets accounts for 60 to 90 wt %.

[0116] The descriptions in terms of the composition,
preparation method, materials selection and amount thereof
for the coated sustained release pellets and the matrix type
sustained release pellets are the same as those for the
sustained release pellets of the above section 1.3, which are
not repeated again.

[0117] The sustained release pellets containing immediate
release coat can be prepared by directly coating the surface
of the above-mentioned matrix type sustained release pellets
or the coated sustained release pellets with an immediate
release matrix.

[0118] The immediate release pellets can be prepared by
dissolving the immediate release matrix, coating it onto a
blank pellet core by a conventional coating method well
known to those skilled in the art, or directly preparing the
immediate release matrix into pellets.

[0119] The descriptions in terms of the composition, mate-
rials selection and amount thereof for the immediate release
matrix are the same as those for the immediate release
matrix of Section 1.2 above, which are not repeated again.
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[0120] The controlled release capsule can be prepared
from the controlled release pellets by capsule filling as
follows: weighing and evenly mixing the above immediate
release pellets and sustained release pellets at a certain ratio,
and then carrying out capsule filling to prepare an immediate
and sustained double release capsule preparation, or capsule
filling the sustained release pellets having an immediate
release coat to prepare an immediate and sustained double
release capsule preparation.

[0121] 2.2. Microtablet Based Controlled Release Cap-
sules
[0122] The microtablet based sustained and controlled

release capsules of the invention is controlled release cap-
sules composed of sustained release microtablets or imme-
diate and sustained double release capsules composed of
sustained release microtablets and immediate release
microtablets, and may include capsules containing matrix
type sustained release microtablets, capsules containing
matrix type sustained release microtablets with immediate
release coat, and capsules containing immediate release
microtablets and matrix type sustained release microtablets.
In general, for the filling of hard capsules, the produced
microtablets have a small diameter of typically <5 mm. FIG.
7 is a schematic view showing the structure of a capsule
containing immediate release microtablets and sustained
release microtablets.

[0123] For the immediate and sustained double-release
capsules, the immediate release microtablets constitute the
immediate release phase, and the sustained release microtab-
lets constitute the sustained release phase. Based on the total
weight of olaparib in the capsule, the olaparib in the imme-
diate release phase is 10 to 40 wt; and the olaparib in the
sustained release phase is 60 to 90 wt %.

[0124] The descriptions in terms of composition, prepa-
ration method, materials selection and amount thereof for
the matrix type sustained release microtablets are the same
as those for the above-mentioned matrix type controlled
release tablet of Section 1.2, which are not repeated again.
[0125] The matrix type sustained release microtablets con-
taining immediate release coat can be prepared by directly
coating an immediate release matrix onto the surface of the
above matrix type sustained release microtablets.

[0126] The immediate release microtablets can be pre-
pared by directly compressing the immediate release matrix.
[0127] The descriptions in terms of composition, prepa-
ration method, materials selection and amount thereof for
the immediate release matrix are the same as those for the
above-mentioned immediate release matrix of Section 1.2,
which are not repeated again.

[0128] The sustained release capsule preparation can be
prepared by filling the matrix type sustained release
microtablets into capsules, and the immediate and sustained
double release capsules can be prepared by mixing the
immediate release microtablets and the sustained release
microtablets at a certain ratio and filling them into capsules,
or filling the matrix type sustained release microtablets with
immediate release coat into capsules.

DRAWINGS

[0129] FIG. 1 is a schematic view showing the structure of
an osmotic pump type controlled release tablet;

[0130] FIG. 2 is a schematic structural view of an osmotic
pump type immediate and sustained double release tablet;
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[0131] FIG. 3 is a schematic structural view of a matrix
type immediate and sustained double release double-layer
tablet;

[0132] FIG. 4 is a schematic structural view of a matrix
type immediate and sustained double-release release coated
tablet;

[0133] FIG. 5 is a structural view of a capsule containing
immediate release pellets and matrix type sustained release
pellets;

[0134] FIG. 6 is a structural view of a capsule containing
sustained release pellets with immediate release coat;
[0135] FIG. 7 is a structural view of a capsule containing
immediate release microtablets and sustained release
microtablets;

[0136] FIG. 8 is a graph showing the release profiles of the
double-layer osmotic pump controlled release tablet of
Example 1 in release media at pH 1.2, 4.5 and 6.8;

[0137] FIG. 9 is a graph showing the release profiles of the
preparations of Examples 2, 5, 6, 7, 9 and 11 in a release
medium at pH 6.8;

[0138] FIG. 10 is a graph showing the release profile of the
matrix type sustained release tablet of Example 3 in a release
medium at pH 6.8;

[0139] FIG. 11 is a graph showing the release profile of the
immediate and sustained double-release matrix type tablet of
Example 4;

[0140] FIG. 12 is a graph showing the dissolution profile
of'the immediate release capsule preparation of Comparative
Example 1.

[0141] FIG. 13 is a graph showing the in vivo plasma
concentration-time curves of the immediate release capsule
of Comparative Example 1 and the double-layer osmotic
pump controlled release tablet of Example 1;

[0142] FIG. 14 is a graph showing the in vivo plasma
concentration-time curves of the immediate release capsule
of Comparative Example 1 and the immediate and sustained
double-release tablet of Example 4;

[0143] FIG. 15 is a graph showing the in vivo plasma
concentration-time curves of the immediate release capsule
of Comparative Example 1 and the immediate and sustained
double-release tablet of Example 2;

[0144] FIG. 16 is a graph showing PARP enzyme inhibi-
tion rate-time curves of the immediate release capsule of
Comparative Example 1 and the immediate and sustained
double-release tablet of Example 2 in canine PBMC.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0145] The following examples generally describe the
preparation and/or characterization of typical compositions
of the invention, wherein all percentages are by weight
unless otherwise indicated. The following examples are
illustrative of the invention and are not to be construed as
limiting the scope of the invention. In the following
examples, various processes and methods not described in
detail are conventional methods well known in the art.
[0146] Test animals: Beagle dogs were half males and half
females, weighing 8 to 10 kg, from Beijing Marshall Bio-
technology Co., Ltd. The test animals were subjected to
adaptive feeding at the Experimental Animal Center of
Shanghai Institute of Materia Medica for 14 days before the
test day.
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[0147] A single-punch tablet press (TDP-1, Guangzhou
Xulang Machinery Equipment Co., Ltd.) was adopted to
press tablets.

[0148] The three-dimensional mixer was a T2F model
available from TURBULA.

[0149] The melt extruder was a Pharma 11 model avail-
able from Thermo Fisher.

Example 1 Double-Layer Osmotic Pump Controlled
Release Tablets

[0150]

dose (100 tablets)

Components of drug layer of core

Olaparib 5g
Copolyvidone(VA64) 10g
Polyvidone(K90) 2g
Magnesium stearate 03g

Components of push layer of core

Carboxymethyl starch sodium 84 ¢g
Hypromellose (K15M) 17 g
Carbomer(971P) 06g
Sodium chloride 58¢g
copolyvidone (VA64) 36¢g
Red ferric oxide 02g
Magnesium stearate 02g
[0151] A solid dispersion was prepared from Olaparib and

copolyvidone VA64 by solvent evaporation. That is, olapa-
rib and copolyvidone VA64 were simultaneously dissolved
in ethanol/acetone (25/75, v/v), evaporated off the organic
solvent under reduced pressure, dried in a vacuum drying
oven, and ground and pulverized through a 60 mesh screen
to be ready for tableting. For the obtained solid dispersion,
in water under sink conditions at 37° C. and 100 rpm, the
pharmaceutically active ingredient was dissolved out 90% or
more in 30 min. However, under the same conditions, the
olaparib compound powder was dissolved out less than 60%
in 2h.

[0152] Then, the solid dispersion and other excipients in
prescription amounts were passed through a 60 mesh screen
and mixed by a three-dimensional mixer at 30 rpm for 25
min to obtain a drug layer composition to be ready for
tableting.

[0153] The push layer excipients were accurately weighed
and passed through a 60 mesh screen and mixed by a
three-dimensional mixer at 30 rpm for 30 min to obtain a
push layer composition.

[0154] An osmotic pump double-layer core comprising a
drug layer and a push layer was pressed from the above-
described drug layer composition and the push layer com-
position by direct pressing.

[0155] The pressed core was coated with a 4% cellulose
acetate solution to form a controlled release coat layer with
a weight increment of 10%, so as to obtain a double-layer
osmotic pump controlled release tablet.

[0156] The dissolution degree of the double-layer osmotic
pump controlled release tablets was determined on the
apparatus 1I of the dissolution test method (Chinese Phar-
macopoeia 2010, second edition, appendix X, C). The mea-
surements were operated following the method at 37° C.,
using buffers of pH 1.2, 4.5, and 6.8 as the release media
(7.65 mL of hydrochloric acid was diluted with water to
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1000 mL to obtain a release medium of pH 1.2; 250 mL of
a 0.2 mol/LL potassium dihydrogen phosphate solution was
added with 0 mL and 112 mL of a 0.2 mol/L sodium
hydroxide solution, to respectively obtain release media of
pH 4.5 and 6.8) respectively, at a rotary speed of 75 rpm, 6
mL of the solution was taken at 0.5, 1, 2, 4, 6, 8, 10, 12, 13,
16 h, respectively, and centrifuged, the supernatant was
taken as the test solution to determine the release degree.

[0157] According to the ultraviolet-visible spectropho-
tometry (Chinese Pharmacopoeia 2010, second edition,
appendix IV, A), the absorbance was measured at a wave-
length of 278 nm, so as to measure the release degree of the
prescription tablet.

[0158] The release results in release media with different
pH are shown in FIG. 8. The results showed that the
double-layer osmotic pump controlled release tablets were
basically not affected by pH. The active ingredient olaparib
could be released at a constant rate, less than 10% in 1 h,
50% in 6 h, and more than 90% in 12 h. The overall release
time can be 12 to 13 h.

Example 2 Immediate and Sustained Double
Release Double Layer Osmotic Pump Controlled
Release Tablets

[0159]

dose (100 tablets)

Components of drug layer of cores

olaparib 4g
copolyvidone(VA64) 168 g
polyvidone(K90) 15¢g
sodium dodecy! sulfate 05g
magnesium stearate 03g

Components of push layer of cores

Carboxymethyl starch sodium 70¢g
Hypromellose (K15M) 1.6 g
Carbomer(971P) 05g
Sodium chloride 50g
copolyvidone (VA64) 30g
Black ferric oxide 0lg
magnesium stearate 0lg
[0160] The olaparib and copolyvidone were sieved

through a 60 mesh screen for 3 times, and then mixed by a
three-dimensional mixer at 30 rpm for 25 min. The mixture
was slowly added to a preheated melt extruder, and the
extrudate was collected, pulverized, passed through a 60
mesh screen to give an olaparib solid dispersion. Then, the
olaparib solid dispersion and other excipients except mag-
nesium stearate in prescription amounts were passed through
a 60 mesh screen and mixed by a three-dimensional mixer
at 30 rpm for 25 min, and magnesium stearate was added and
the mixing continued for 5 min to obtain a drug layer
composition to be ready for tableting.

[0161] The push layer excipients were accurately weighed
and passed through a 60 mesh screen and mixed by a
three-dimensional mixer at 30 rpm for 30 min to obtain a
push layer composition.

[0162] An osmotic pump double-layer core comprising a
drug layer and a push layer was pressed from the above-
described drug layer composition and the push layer com-
position by direct pressing.
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[0163] The pressed core was coated with a 3% cellulose
acetate—0.2% PEG4000 solution to form a controlled
release coat layer with weight increment of 10% to give a
double-layer osmotic pump controlled release tablet.
[0164] The olaparib solid dispersion was dissolved in
acetone, and the solution was coated on the obtained double-
layer osmotic pump tablet in a ratio of the drug content in the
immediate release layer to that in the sustained release layer
of 2:8, to give an immediate and sustained double release
double-layer osmotic pump tablet, in which the active ingre-
dient accounted for 20% in the immediate release layer and
80% in the sustained release layer.

[0165] The dissolution degree of the immediate and sus-
tained double release double-layer osmotic pump controlled
release tablets was determined on the apparatus II of the
dissolution test method (Chinese Pharmacopoeia 2010, sec-
ond edition, appendix X, C). The measurements were oper-
ated following the method at 37° C., using a buffer of pH 6.8
as the release medium (250 mL of 0.2 mol/LL potassium
dihydrogen phosphate solution was added with 112 m[. of
0.2 mol/LL sodium hydroxide solution, to obtain a release
medium of pH 6.8), at a rotary speed of 75 rpm, 6 mL of the
solution was taken at 0.5, 1, 2, 4, 6, 8, 10, 12, 13, 16 h,
respectively, and centrifuged, the supernatant was taken as
the test solution to determine the release degree.

[0166] According to the ultraviolet-visible spectropho-
tometry (Chinese Pharmacopoeia 2010, second edition,
appendix IV, A), the absorbance was measured at a wave-
length of 278 nm, so as to measure the release degree of the
prescription tablet.

[0167] The release results in the release medium of pH 6.8
are shown in FIG. 9. It was shown that the immediate and
sustained double release double layer osmotic pump con-
trolled release tablets could release the drug in the imme-
diate release layer within 2 h, and the drug in the sustained
release layer could be released at a constant rate, more than
80% or more of the drug can be released within 16 h, and the
drug releasing time is up to 16 h.

Example 3 Sustained Release Matrix Type Tablets
[0168]

name dose (100 tablets)
olaparib 8g
Polyvidone K30 24 ¢
hydroxy propyl cellulose (K4M) 4g
sodium dodecy! sulfate 02g
magnesium stearate 02g

[0169] Olaparib and povidone K30 were sieved through a
60 mesh screen for 3 times, and then mixed by a three-
dimensional mixer at 30 rpm for 25 min. The mixture was
slowly added to a preheated melt extruder, and the clear
extrudate was collected, pulverized and passed through a 60
mesh screen to give an olaparib solid dispersion. The solid
dispersion, hydroxypropylcellulose (K4M) as the release
rate adjusting matrix polymer, sodium lauryl sulfate in
prescription amounts were sieved through a 60 mesh screen
and mixed in a three-dimensional mixer at 30 rpm for 25
min, and then added with a prescription amount of magne-
sium stearate and mixed for further 5 min, and compressed
to prepare a sustained release matrix type tablet with suitable
hardness.
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[0170] The method for measuring the release degree of the
olaparib sustained release matrix type tablets was the same
as that in Example 1, using a buffer of pH 6.8 as a release
medium.

[0171] The results are shown in FIG. 10. The sustained
release matrix type tablets can release less than 20% of
olaparib in 1 h, about 80% in 8 h, more than 90% in 16 h,
and the drug release time was up to 10 h.

Example 4 Immediate and Sustained Double
Release Matrix Type Double-Layer Tablets

[0172]

dose(g) (1000 tablets)

Immediate release layer

olaparib 20
Soluplus 75
colloidal silica 1
Crosslinked polyvidone (PVPP XL) 10
mannitol 5
magnesium stearate 3

Sustained release layer

olaparib 100
Polyvidone K30 300
colloidal silica 3.5
HPMC K15M 70
magnesium stearate 3
[0173] Immediate release layer: olaparib, colloidal silica

and Soluplus in prescription amounts were sieved through a
60 mesh screen and mixed in a three-dimensional mixer at
30 rpm for 25 min, and then slowly added to a preheated
melt extruder, and the extrudate was collected, pulverized
and passed through a 60 mesh screen to give an olaparib
solid dispersion.

[0174] The resulting olaparib solid dispersion was mixed
uniformly with a prescription amount of other materials such
as the disintegrant PVPP XL and other excipients such as
mannitol and magnesium stearate to be ready for tableting.
[0175] Sustained release layer: olaparib, colloidal silica
and povidone K30 in prescription amounts are sieved
through a 60 mesh screen and mixed uniformly, slowly
added to a preheated melt extruder, and the extrudate was
collected, pulverized and passed through a 60 mesh screen
to give an olaparib solid dispersion.

[0176] The resulting olaparib solid dispersion was mixed
uniformly with a prescription amount of a release rate
adjusting polymer HPMC K15M and the lubricant magne-
sium stearate to be ready for tableting.

[0177] Tableting: a direct compression method is used to
prepare an immediate and sustained double release matrix
type double-layer tablet with a suitable hardness.

[0178] The dissolution degree of the controlled release
preparation was determined on the apparatus II of the
dissolution test method (Chinese Pharmacopoeia 2010, sec-
ond edition, appendix X, C). The measurements were oper-
ated following the method at 37° C., using a buffer of pH 6.8
as the release medium, at a rotary speed of 75 rpm, 6 mL of
the solution was taken at 0.25,0.5,0.75, 1, 2,4, 6, 8, 10, 12,
13 and 16 h, respectively, and centrifuged, and the super-
natant was taken as the test solution to determine the release
degree.
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[0179] According to the ultraviolet-visible spectropho-
tometry (Chinese Pharmacopoeia 2010, second edition,
appendix IV, A), the absorbance was measured at a wave-
length of 278 nm, so as to measure the release degree of the
obtained tablet.

[0180] The release results were shown in FIG. 11. The
immediate and sustained double release matrix type double-
layer tablet can rapidly release about 20% of the drug in 30
min, and about 60% of the drug was released in about 8 h,
and the drug was completely released in about 16 h. The
release behavior can control the plasma concentration range
of olaparib, can immediately reach the plasma concentration
required for PARP inhibition after oral administration, and
maintain the concentration level for a long time.

Example 5 Sustained Release Matrix Type Coated
Tablets Containing an Immediate Release Coat

Layer

[0181]

name dose

(1) Preparation of sustained release core (100 pieces)

olaparib 8g

poloxamer 188 24 ¢

sodium alginate 78

magnesium stearate 02g

(2) Immediate release coat

olaparib 2g

poloxamer 188 5g

talc lg

polyethyleneglycol 4000 2g

95% ethanol Ng

water 10g
[0182] The preparation method was as follows.

reparation o e sustained release core o c

0183] Preparat f th tained rel f th

sustained release matrix type coated tablets: olaparib and
poloxamer 188 in prescription amounts were sieved through
a 60 mesh screen and mixed in a three-dimensional mixer at
30 rpm for 25 min, and then slowly added to a preheated
melt extruder, the extrudate was collected, pulverized and
passed through a 60 mesh screen to give an olaparib solid
dispersion. The prepared olaparib solid dispersion was
mixed uniformly with the dissolution rate adjusting matrix
polymer sodium alginate, and then added and mixed uni-
formly with a lubricant magnesium stearate, and compressed
by direct pressing to give a sustained release tablet core with
suitable hardness.

[0184] Coating of immediate release coat: According to
the prescription of the immediate release coat, an immediate
release coating solution was prepared, and the sustained
release tablet cores were placed in a high-efficiency coating
pan for coating the immediate release coat; finally, they were
dried at 45° C. for 12 h to remove excess organic solvent and
water so as to give the sustained release matrix type coated
tablets.

[0185] The release degree was determined in the same
manner as in Example 1, using a buffer of pH 6.8 as the
release medium. The release curve is shown in FIG. 9.
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Example 6 Capsules Containing Sustained Release
Pellets, or Immediate and Sustained
Double-Release Capsules Containing Immediate
Release Pellets and Sustained Release Pellets

[0186] (1) Sustained Release Pellets
name dose
I) Drug-loaded pellet cores
Olaparib chloride 100 g
microcrystalline cellulose blank pellet cores 400 g
hydroxy propyl cellulose SSL 100 g
95% ethanol 400 ml
II) Seal coating
drug loaded pellet cores 600 g
polyvidone (K30) 50 g
95% ethanol 200 ml
IIT) Sustained release coat
drug loaded pellet cores with seal coating 650 g
Sure lease (aqueous dispersion) 200 ml
water 200 ml
[0187] (2) Immediate Release Pellets
name dose
olaparib chloride 25g
copolyvidone (VA64) 50g
microcrystalline cellulose blank pellet core 100 g
95% ethanol 300 ml
[0188] The preparation method was as follows.
[0189] Immediate release pellets: olaparib chloride and

VA64 were dissolved or dispersed in a 95% ethanol solution
s0 as to prepare a drug-loading solution, which was sprayed
on a prescription amount of microcrystalline cellulose blank
pellet cores by fluidized bed coating, to give immediate
release pellets.

[0190] Sustained Release Pellets:

[0191] A release rate adjusting matrix hydroxypropyl cel-
Iulose SSL. was weighed and dispersed in a 95% ethanol
solution, so as to prepare a coating solution with a solid
content of 10%, and stirred well on a magnetic stirrer;
[0192] A prescription amount of olaparib chloride was
weighed and uniformly dispersed in the above coating
solution, to be ready for being used as a drug-loading
coating solution.

[0193] Microcrystalline cellulose blank pellet cores were
added to a fluidized bed, and the operating parameters such
as air volume and temperature were adjusted, the prepared
drug-loading coating solution was sprayed to load the drug
to give the drug-loaded pellet cores.

[0194] The component of the seal coating layer film was
dissolved or dispersed in a 95% ethanol solution, and
sprayed into a prescription amount of the drug-loaded pellet
cores by fluidized bed coating to give a drug-loaded pellet
cores with seal coating layer.

[0195] The aqueous dispersion of the sustained release
coating solution was diluted with an appropriate amount of
an aqueous solution, mixed well, and used as a coating
solution for the sustained release coat film, which was
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sprayed onto the drug-loaded pellet cores with seal coating
layer by fluidized bed coating so as to give sustained release
pellets.

[0196] Capsule filling: The prepared sustained release
pellets were encapsulated to prepare sustained release cap-
sules.

[0197] The prepared immediate release pellets and sus-
tained release pellets were thoroughly mixed in prescription
amounts, and then filled into capsules to prepare immediate
and sustained double-release capsules.

[0198] The release degree was determined in the same
manner as that in Example 1, using a buffer of pH 6.8 as the
release medium. The release curves of the sustained release
capsules and the immediate and sustained double-release
capsules were shown in FIG. 9, respectively.

Example 7 Sustained and Controlled Release
Tablets Based on Sustained Release Pellets

[0199] (1) Sustained Release Pellets

name dose
I) Drug-loaded pellet cores

olaparib 100 g

Sucrose blank pellet cores 400 g

copolyvidone (VA64) 200 g

95% ethanol 400 ml

II) Seal coating

drug-loaded pellet core 700 g

Hypromellose (E5) 50g

95% ethanol 200 ml
IIT) Sustained release coat

drug-loaded pellet cores with seal coating 750 g

Eudragit NE30D 150 g

talc 5g

PEG 4000 15¢g

water 750 ml

[0200] The preparation method was as follows:

[0201] Drug-loaded pellet cores: Olaparib and VA64 were
dissolved or dispersed in a 95% ethanol solution to be
formulated into a drug-loading solution, which was sprayed
into a prescription amount of sucrose blank pellet cores by
fluidized bed coating, to give drug-loaded pellet cores.
[0202] Sustained Release Pellets:

[0203] The components of the seal coating layer film were
dissolved or dispersed in a 95% ethanol solution, and
sprayed onto a prescription amount of drug-loaded pellet
cores by fluidized bed coating to give drug-loaded pellet
cores with seal coating.

[0204] The aqueous dispersion of the sustained release
coating solution was added with talc and an appropriate
amount of an aqueous solution and mixed well to give a
coating solution for the sustained release coat film, which
was sprayed onto the drug-loaded pellets cores with seal
coating by fluidized bed coating to give sustained release
pellets.

[0205] Sustained and controlled release tablets: microc-
rystalline cellulose was added into ethanol to form pellets,
which were evenly mixed with the sustained release pellets,
and then added with silica or magnesium stearate, uniformly
mixed and then tableted.
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[0206] Immediate and sustained double-release tablets:
the above-prepared immediate release pellets (drug loaded
pellet cores) and sustained release pellets were thoroughly
mixed in prescription amounts, and then added with silica or
magnesium stearate, evenly mixed, and then tableted. The
release degree was determined in the same manner as that in
Example 1 by using a buffer of pH 6.8 as the release
medium. The release curve is shown in FIG. 9.

Example 8 Sustained and Controlled Release
Tablets Based on Sustained Release Pellets

[0207] 60 g of olaparib besylate, 140 g of microcrystalline
cellulose, and 100 g of lactose were sieved and mixed
through a 80 mesh screen, and then transferred into a wet
granulator, whose parameters were adjusted. A 1 wt %
aqueous solution of hypromellose E15 as a binder was added
to prepare a soft material, which was then extruded and
spheronized to prepare olaparib-containing pellets, wherein
the extrusion screen had a pore size of 0.5 mm, the extrusion
speed was 20 r/min, the spheronization speed was 1000
r/min, and the drying was performed at 40° C. on the
fluidized bed. The 30 to 40 mesh drug-containing pellets
were sieved to be ready for use.

[0208] The sieved olaparib pellets were placed in a fluid-
ized bed, and coated with a prepared coating solution, to
prepare olaparib sustained release pellets. The formulation
of the coating solution: an acrylic resin 14.5%, a plasticizer
triethyl citrate 5%, an anti-sticking agent talc 10.5% and
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cellulose in prescription amounts were sieved through a 60
mesh screen and mixed in a three-dimensional mixer at 30
rpm for 25 min, and then added with magnesium stearate
and mixed for 5 min, then pressed to be microtablets having
a diameter of 4 mm.

[0213] Immediate release microtablets: Olaparib and
copolyvidone VA64 were sieved through a 60 mesh screen
for 3 times, and added to a ball grinder to be ground to give
an olaparib co-grinding mixture with an average particle
diameter of less than 30 pm. The co-grinding mixture and
crosslinked polyvidone in prescription amounts were passed
through a 60 mesh screen and mixed in a three-dimensional
mixer at 30 rpm for 25 min, then added with magnesium
stearate and mixed for 5 min, then pressed to be microtablets
having a diameter of 4 mm.

[0214] Capsule filling: The sustained release microtablets
prepared above were filled into capsules to prepare sustained
release capsules.

[0215] The prepared immediate release microtablets and
the sustained release microtablets in prescription amounts
were thoroughly mixed, and then filled into capsules to
prepare immediate and sustained double-release capsules.
The release degree was determined in the same manner as
that in Example 1 by using a buffer of pH 6.8 as the release
medium. The release curve is shown in FIG. 9.

Example 10 Sustained and Controlled Release
Capsules Based on Microtablets

water for balance. [0216] Sustained Release Microtablets
[0209] 25 g of olaparib sustained release pellets, 5 g of
drug-containing pellets, 12 g of microcrystalline cellulose,
16 g of lactose, 12 g of a 5 wt % pvpK30 solution, were name dose
weighed and pelletized through a 18 mesh screen, dried in olaparib 8g
a 40° C. oven, sieved through a 18 mesh screen, added with 2-hydroxypropyl-B-cyclodextrin 30 g
0.6 g of stearic acid, mixed and tableted. Carbomer 934 10g
sodium stearyl fumarate 03g
Example 9 Sustained and Controlled Release
Capsule Base on Microtablets [0217] Immediate Release Microtablets
[0210] Sustained Release Microtablets
name dose
name dose olaparib 8g
2-hydroxypropyl-p-cyclodextrin 30g
olaparib 8g lactose 8g
copolyvidone (PVP VA64) 2g croscarmellose sodium 2g
polyoxyethylene (N10) 5g sodium stearyl fumarate 03g
ethylcellulose (10cp) 2g
magnesium stearate 03g
[0218] Sustained release microtablets: Olaparib and 2-hy-
. . droxypropyl-p-cyclodextrin were sieved through a 60 mesh
[0211] Immediate Release Microtablets screen for 3 times, added with 100 ml of water, and sheared
at a high speed to give a crude suspension, which was then
homogenized in a high-pressure homogenizer to an average
jame dose particle diameter of less than 1000 nm, and then the nanoc-
olaparib 8g rystal solution was lyophilized in a lyophilizer to remove
copolyvidone (PVP VAG4) 2g moisture. The nanocrystalline powders were passed through
Crosslinked polyvidone 3g a 60 mesh screen and sieved with a release rate adjusting
magnesium stearate 03g . . L.
matrix polymer carbomer 934 in prescription amounts
through a 60 mesh screen and mixed in a three-dimensional
[0212] Sustained-release microtablets: Olaparib and copo- mixer at 30 rpm for 25 min, added with sodium stearyl

lyvidone VA64 were sieved through a 60 mesh screen for 3
times, and added into a ball grinder to be ground to give an
olaparib co-grinding mixture with an average particle diam-
eter of less than 30 Gin. The co-grinding mixture, a release
rate adjusting matrix polymer polyoxyethylene and ethyl

fumarate and mixed for 5 min, and pressed into microtablets
with a diameter of 3 mm.

[0219] Immediate release microtablets: Olaparib and
2-hydroxypropyl-1-cyclodextrin were sieved through a 60
mesh screen for 3 times, added with 100 ml of water, and
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sheared at a high speed to give a crude suspension, which
was then homogenized in a high-pressure homogenizer to an
average particle diameter of less than 1000 nm, and then the
nanocrystal solution was lyophilized in a lyophilizer to
remove moisture. The nanocrystalline powders were passed
through a 60 mesh screen and sieved with lactose, croscar-
mellose sodium in prescription amounts through a 60 mesh
screen and mixed in a three-dimensional mixer at 30 rpm for
25 min, and then added with sodium stearyl fumarate and
mixed for 5 min, and pressed into microtablets with a
diameter of 3 mm.

[0220] Capsule filling: The sustained release microtablets
prepared above were filled into capsules to prepare sustained
release capsules.

[0221] The prepared immediate release microtablets and
the sustained release microtablets in prescription amounts
were thoroughly mixed, and then filled into capsules to
prepare immediate and sustained double-release capsules.

Example 11 Single Layer Osmotic Pump
Controlled Release Tablets

[0222]
Components of cores dose
olaparib 50g
Hypromellose ES 150
polyvidone(K90) 52¢g
polyvidone (K30) 30g
Sodium chloride 100 g
sodium dodecyl sulfate 5g
magnesium stearate 4g
[0223] Olaparib and hypromellose ES5 in prescription

amounts were passed through a 60 mesh screen and mixed
in a three-dimensional mixer at 30 rpm for 25 min, and then
slowly added into a preheated melt extruder. The extrudate
was collected and pulverized through a 60 mesh screen to
give an olaparib solid dispersion. The olaparib solid disper-
sion prepared above was sieved through a 60 mesh screen
with other excipients except magnesium stearate and uni-
formly mixed in a three-dimensional mixer, and then mixed
with magnesium stearate for 5 min to give a drug layer
composition to be ready for tableting.

[0224] The cores of the single layer osmotic pump tablets
were prepared by directly pressing the above-described drug
layer composition. The pressed cores were coated with a 4%
cellulose acetate—0.2% PEG4000 solution to be coated
with a controlled release layer with weight increment of 5%
to give the single-layer osmotic pump controlled release
tablets. The release degree was determined in the same
manner as that in Example 1 by using a buffer of pH 6.8 as
the release medium. The release curve is shown in FIG. 9.

Comparative Example 1 Immediate Release
Capsules

[0225] Preparation method: At 65° C., 10 wt % of olaparib
was dispersed in Glucire 44/14, stirred for 12 h, and then
filled into hypromellose capsules (0#) at about 60° C.

[0226] The dissolution degree was determined on the
apparatus I of the dissolution test method (Chinese Pharma-
copoeia 2010, second edition, appendix X, C). The mea-
surements were operated following the method at 37° C.,
using 500 mL of Tris buffer of pH 6.8 as the release medium,
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at a rotary speed of 100 rpm, 6 mL of the solution was taken
at 15, 30, 45, 60, 75, 90, 105, 120 min, and centrifuged, the
supernatant was taken as the test solution to determine the
release degree.

[0227] According to the ultraviolet-visible spectropho-
tometry (Chinese Pharmacopoeia 2010, second edition,
appendix IV, A), the absorbance was measured at a wave-
length of 278 nm, so as to measure the release degree of the
capsule.

[0228] The release results were shown in FIG. 12. The
active ingredient olaparib in the immediate release capsule
was released more than 90% in about 45 min, and com-
pletely released within 2 h.

Experimental Example 1

[0229] The olaparib capsule of Comparative Example 1
(reference capsule) and the double-layer osmotic pump
controlled release tablet of Example 1 (test tablet) were
separately administered to fed beagle dogs (n=3) with 50 mL.
of water. 1 mL of the extremities venous blood was taken
before administration (0 h) and 0.25, 0.5, 1.0, 1.5, 2.0, 3.0,
4.0, 6.0, 8.0, 10, 12 and 24 h after administration of the
capsule preparation, 1 mL of the extremities venous blood
was taken before administration (0 h) and 1.0, 2.0, 4.0, 6.0,
8.0, 10, 12 and 24 h after administration of the double-layer
osmotic pump controlled release tablets. The blood samples
were centrifuged for 10 min at 4° C. under 4000 rpm, and
then, the upper plasma was taken for the plasma concentra-
tion detection on LC-MS. The results were shown in FIG.
13.

[0230] Compared with T, ,, (2.6 h), C,,,,,. (1590.1 ng/mL)
and AUC,_, (7155.7 h*ng/mL.) of the capsule preparation,
the double-layer osmotic pump controlled release tablets
have an extended T, ,, of 6.1 h with a prolongation of about
135%; a decreased C,,,, of 922.9 ng/mL with a decrease of
about 42%; and an AUC,, of 7881.3 h*ng/ml with a
change of <10%.

Experimental Example 2

[0231] 100 mg equivalent of the olaparib capsule of Com-
parative Example 1 (reference capsule) and the immediate
and sustained double-release matrix type double-layer tab-
lets of Example 4 (immediate and sustained double-release
tablet) were respectively administered to fed beagle dogs
(n=3) with 25 mL of water. Blood was taken at the scheduled
time after administration, and the blood samples were cen-
trifuged at 4° C. at 4000 rpm for 10 min, then the upper
plasma was taken for the plasma concentration detection on
LC-MS. The results were shown in FIG. 14.

[0232] Compared with the C,, . (43749 ng/mL), T,,
(3.84 h) and AUC,,_,, (22570 h*ng/mL) of the capsule prepa-
ration, the immediate and sustained double-release matrix
type double-layer tablets have a reduced C,,,, of 2397.2
ng/ml, with a decrease of about 45%; an extended T, ,, of
9.92 h with an increase of 158%; and an AUC, , of 29110
h*ng/mL with a change of <30%. From the plasma concen-
tration-time curve in FIG. 14, it can be seen that, compared
with the immediate release capsule, the immediate and
sustained double-release matrix type double-layer tablets
can maintain a stable plasma concentration at high level for
a long time, which is beneficial for performing the enzyme
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inhibition effect and anti-tumor effect, while providing a
larger dose space for drug dose climbing and optimal drug
performance.

Experimental Example 3

[0233] The olaparib capsule of Comparative Example 1
(reference capsule) and the immediate and sustained double-
release double-layer osmotic pump tablet of Example 2
(immediate and sustained double-release preparation) were
separately administered to fed beagle dogs (n=3) with 25 mL.
of water respectively. Blood was taken at the scheduled time
after administration, and the blood samples were centrifuged
at 4° C. at 4000 rpm for 10 min, then the upper plasma was
taken for the plasma concentration detection on LC-MS. The
results were shown in FIG. 15. PBMC were extracted from
whole blood samples taken at 0 h, 0.5 h, 6 h, 10 h, 15 h, and
24 h, and PARP enzyme inhibition was detected by Trevigen
HT PARP in vivo Pharmacodynamic Assay 11 kit. The results
are shown in FIG. 16.

[0234] Compared with the C,, . (4576.3 ng/mlL), T1/2
(3.42 h) and AUC,_,, (25163 h*ng/mL) of the capsule prepa-
ration, the immediate and sustained double-release double-
layer osmotic pump tablets have a reduced C,,,. of 2154.2
ng/mL with a decrease of about 53%; an extended T, of
12.96 h with an increase of 279%; and an AUC,_, of 32259
h*ng/mL. The enzyme inhibition of the immediate release
capsules was less than 50% at 10 h, while the enzyme
inhibition of the immediate and sustained double-release
double-layer osmotic pump tablets was greater than 90% at
10 h, and the time of the enzyme inhibition level greater than
1C90 was up to 10 h. From the plasma concentration-time
curve in FIGS. 15 and 16, it can still be seen that, compared
with the immediate release capsule, the immediate and
sustained double-release double-layer osmotic pump tablets
can maintain a stable plasma concentration at high level for
a long time, which is beneficial for performing the enzyme
inhibition effect and anti-tumor effect, while providing a
larger dose space for drug dose climbing and optimal drug
performance.

1. An olaparib oral sustained and controlled release phar-
maceutical composition, which comprises an olaparib in an
improved dissolution form; and a release rate adjusting
matrix polymer,

wherein the olaparib oral sustained and controlled release

pharmaceutical composition has a steady-state plasma
concentration valley value C,,, . 0f 0.2 to 4 g/ml; and
a steady-state plasma concentration peak value C
of 0.8 to 15 pg/mlL.

2. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 1, wherein the
olaparib oral sustained and controlled release pharmaceuti-
cal composition has a steady-state plasma concentration
valley value C,,, . of 0.5 to 3 pg/ml; and a steady-state
plasma concentration peak value C,,,. . of 1 to 12 pug/mL,
and the steady plasma concentration peak to valley ratio is
preferably less than 6, more preferably less than 4.

3. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 1, wherein the
olaparib pharmaceutical composition has a controlled
release behavior, and the release behavior and release
amount thereof in a predetermined period of time are
controllable in a release medium meeting sink conditions,
when the release behavior is measured in a buffer solution
with a pH of 1.2 to 7.8 at 37° C. using the apparatus II of the

max,ss
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dissolution test method in the Chinese Pharmacopoeia, the
release amount in 1 h is less than 50%, preferably less than
40%, more preferably 10 to 30% of the total amount of
olaparib; and the release amount in 16 h is greater than 80%
of'the total, preferably >90% of the total amount of olaparib.
4. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 1, wherein the
olaparib in an improved dissolution form includes: an olapa-
rib salt, an olaparib co-grinding mixture, an olaparib nanoc-
rystal and an olaparib solid dispersion;
preferably, the release rate adjusting matrix polymer is
selected from the group consisting of a cellulose
derivative, a starch or a derivative thereof, an alginate,
an acrylic or methacrylic acid derivative, a polyethyl-
ene oxide, a gum, and a carbohydrate-based polymer,
preferably, one or a combination of two or more
selected from the group consisting of hydroxypropyl
cellulose, polyethylene glycol, hypromellose, methyl-
cellulose, hydroxyethylcellulose, ethylcellulose, cellu-
lose acetate, sodium alginate, povidone, copolyvidone,
acrylic resin, carbomer, preferably one or a combina-
tion of two or more selected from the group consisting
of hydroxypropylcellulose, sodium alginate, hypromel-
lose, and carbomer;
preferably, the olaparib salt is selected from the group
consisting of hydrochloride, besylate, sulfate, maleate,
and camphorate;
preferably, the olaparib co-grinding mixture consists of
the pharmaceutically active ingredient olaparib, a
matrix polymer for solubilization and other additives,
and is prepared by co-grinding the components; in the
co-grinding mixture, based on the total weight of the
co-grinding mixture, the olaparib is 5 to 60 wt %,
preferably 20 to 40 wt %, and the matrix polymer for
solubilization is 40 to 95 wt %, preferably 40 to 80 wt
%, the other additives is 0 to 15 wt %, preferably 0.2
to 10 wt %;
preferably, the olaparib nanocrystal consists of the phar-
maceutically active ingredient olaparib, a matrix poly-
mer for solubilization, and/or other additives, and is
obtained by prepared the components into nanosized
particles by high pressure homogenization or copre-
cipitation; in the olaparib nanocrystal, based on the
total weight of the olaparib nanocrystal, the olaparib is
10 to 99 wt %, preferably 20 to 50 wt %; the matrix
polymer for solubilization is 1 to 75 wt %, preferably
1 to 65 wt %, and the other additives are 0 to 10 wt %,
preferably 0 to 5% wt %; preferably the nanocrystal has
a particle size of 50 to 1000 nm;
preferably, the solid dispersion consists of the pharma-
ceutically active ingredient olaparib, a matrix polymer
for solubilization and other additives, and is prepared
by solvent evaporation or melt extrusion, in the solid
dispersion, based on the total weight of the solid
dispersion, olaparib is 5 to 50 wt %, preferably 10 to 40
wt %, more preferably 20 to 40 wt %, the matrix
polymer for solubilization is 45 to 95 wt %, preferably
50 to 80 wt %, and the other additives are 0 to 12 wt
%, preferably O to 10 wt %;
preferably, the matrix polymer for solubilization is one or
a combination of two or more selected from the group
consisting of povidone, copovidone, polyoxyethylene,
Soluplus, hypromellose phthalate, hydroxypropylcellu-
lose succinate acetate, polyethylene glycol, poloxamer,
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polymethacrylic acid, polyethyl acrylate, 2-hydroxy-
propyl-f-cyclodextrin, hypromellose, polymethacry-
late, hydroxypropyl cellulose, cellulose acetate phtha-
late, and other pharmaceutically acceptable polymers
for solubilization;

preferably, the other additives are one or a combination of
two or more selected from the group consisting of
pharmaceutically acceptable surfactants, a lubricant, a
colloidal silica, a plasticizer, and the like.

5. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 1, wherein the
composition comprises 50 to 900 parts by weight, preferably
80 to 700 parts by weight, more preferably 120 to 600 parts
by weight, of an olaparib in an improved dissolution form;
and 0.1 to 300 parts by weight, preferably 20 to 250 parts by
weight, more preferably 50 to 180 parts by weight, of the
release rate adjusting matrix polymer;

preferably, the olaparib oral sustained and controlled
release pharmaceutical composition further comprises
1 to 400 parts by weight, preferably 2 to 300 parts by
weight, more preferably 5 to 250 parts by weight of
other additives;

preferably, the olaparib oral sustained and controlled
release pharmaceutical composition comprises:

50 to 600 parts by weight of an olaparib salt, and 10 to 250
parts by weight of a release rate adjusting matrix
polymer, preferably further comprising 1 to 300 parts
by weight of other additives; or

50 to 700 parts by weight of an olaparib co-grinding
mixture, and 10 to 200 parts by weight of a release rate
adjusting matrix polymer, preferably further compris-
ing 1 to 150 parts by weight of other additives; or

50 to 800 parts by weight of an olaparib nanocrystal, and
0.1 to 250 parts by weight of a release rate adjusting
matrix polymer, preferably further comprising 1 to 200
parts by weight of other additives r; or

50 to 900 parts by weight of an olaparib solid dispersion,
and 20 to 300 parts by weight of a release rate adjusting
matrix polymer, preferably further comprising 1 to 200
parts by weight of other additives,

wherein, the other additives are pharmaceutical excipi-
ents, preferably selected from the group consisting of
release regulators, semi-permeable controlled release
coating materials, seal coating materials, solubilizing
agents, disintegrants, coating powders, plasticizers,
porogens, expansive materials, fillers, osmotic pressure
regulators, lubricants, adhesives, dyes, anti-adherents,
opacifiers, diluents and/or other pharmaceutically
acceptable additives.

6. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 1, which is a
sustained and controlled release preparation containing a
single sustained release phase or an immediate and sustained
double release preparation containing both immediate
release phase and sustained release phase, wherein,

preferably, the sustained release phase is selected from the
group consisting of a controlled release tablet, a con-
trolled release pellet, a controlled release composition
in a tablet, a controlled release composition in a tablet
or pellet core, a controlled release layer composition
incorporated into a double layer tablet, and any com-
bination thereof;

preferably, the immediate release phase is selected from
the group consisting of an immediate release tablet, an

18
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immediate release pellet, an immediate release compo-
sition in a tablet, an immediate release coat layer
wrapping around a controlled release tablet or pellet
core, and an immediate release layer composition in a
double-layer controlled release tablet and any combi-
nation thereof.

7. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 6, wherein in the
immediate and sustained double release preparation, the
pharmaceutically active ingredient in the immediate release
phase accounts for 10 to 50 wt %, preferably 20 to 40 wt %
of the total amount of the pharmaceutically active ingredi-
ent; the pharmaceutically active ingredient in the sustained
release phase accounts for 50 to 90 wt %, preferably 60 to
80 wt % of the total amount of the pharmaceutically active
ingredient.

8. An olaparib oral sustained and controlled release phar-
maceutical composition according to claim 6, which is
tablets or capsules, and is preferably selected from the group
consisting of an osmotic pump controlled release tablet, an
osmotic pump immediate and sustained double release tab-
let, a matrix type sustained release tablet, a matrix type
immediate and sustained double release double layer tablet,
a matrix type immediate and sustained double release coated
tablet, a sustained release tablet based on sustained release
pellets, an immediate and sustained double release tablet
based on sustained release pellets and immediate release
pellets, a capsule containing matrix type sustained release
pellets, a capsule containing sustained release coated pellets,
a capsule containing sustained release pellets with immedi-
ate release coat, an immediate and sustained double release
capsule containing immediate release pellets and matrix type
sustained release pellets, an immediate and sustained double
release capsule containing immediate release pellets and
sustained release coated pellets, a capsule containing matrix-
type sustained release microtablets, a capsule containing
matrix-type sustained release microtablets with immediate
release coat, and a capsule containing immediate release
microtablets and matrix type sustained release microtablets.

9. A method for preventing or treating a tumor in a
subject, comprising:

administering to the subject an effective amount of the
olaparib oral sustained and controlled release pharma-
ceutical composition of claim 1,

preferably, the tumor is selected from the group consisting
of the tumors with defects in DNA repair function, in
particular selected from the group consisting of a
combination of two or more cancers related to BRCA
gene mutation, such as ovarian cancer, gastric cancer
and breast cancer, and a tumor associated with BRCA1
and BRCA2 gene mutation.

10. The method according to claim 9, wherein the
expected total dose of the olaparib oral sustained and
controlled release pharmaceutical composition which needs
to be administered daily, is 100 to 1400 mg calculated by
olaparib, and the amount of the pharmaceutically active
ingredient olaparib contained in a single finished tablet or
capsule is 20 to 400 mg, preferably 50 to 300 mg.

#* #* #* #* #*
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