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“STABLE SOLID DISPERSIONS OF ELIGLUSTAT HEMITARTRATE”

Technical field of the invention
The present invention relates to stable solid dispersions of eliglustat hemitartrate
and process for preparation thereof. The invention further provides process for

preparation of pure eliglustat hemitartrate in amorphous form.

Background of the invention
Eliglustat, chemically known as N-((1R,2R)-1-(2,3-dihydrobenzo[b][1,4]dioxin-6-
yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)octanamide, glucosylceramide

synthase inhibitor.

Eliglustat is marketed under brand name Cerdelga in form of hemitartrate salt.

Eliglustat has following structural formula as eliglustat hemitartrate salt.

(;}H
H Q H
N Ry Gl 1
S D R e
NH L o ]/
H L)

142
Q \/W\

US7196205 discloses a process for the preparation of Eliglustat.
US2013137743 discloses preparation of crystalline eliglustat hemitartrate.

WO02016001885 discloses preparation of a solid dispersion comprising an
amorphous form of eliglustat hemitartarate and dispersing agents namely
hydroxypropyl methyl cellulose (HPMC), Polyvinyl pyrrolidone (PVP), Colloidal

silicon dioxide.

WO02016166170 discloses process of preparation of crystalline eliglustat
hydrochloride.
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In view of the above discussed prior art references, it is evident that eliglustat or
salts exhibits different polymorphic forms under differential conditions that include
solvent, moisture, temperature, time and drying conditions and thus the

bioavailability of the same also varies with polymorphic modification.

It is known that solid amorphous dispersions comprising a low-solubility drug in a
polymer can increase the maximum concentration of drug that will dissolve in an
aqueous solution in in vitro tests, or that will dissolve in body fluids such as those
present in the gastrointestinal (GI) tract in in Vivo tests, and, in turn, enhance the
bioavailability of the drug. Solid dispersions of a drug in a matrix such as a polymer-
can be prepared, for example, by forming a homogeneous solution or melt of the
drug in matrix material, followed by solidifying the mixture by cooling or removal
of solvent. Such solid dispersions of crystalline drugs have been known for more
than two decades, and often show enhanced bioavailability when administered

orally relative to compositions comprising undispersed crystalline drug.

A major problem with current solid dispersions of drugs is that while the dispersions
may show enhanced bioavailability of the low-solubility drug if administered
shortly after preparation, however, bioavailability typically decreases over a period
of time upon storage due to changed environment in the solid dispersion. Such solid
dispersions are often physically unstable in that the drug present in the dispersion
reverts to the crystalline form upon storage-particularly at elevated temperature and
humidity. Accordingly, the dispersion cannot be used to provide proper dosing of

the drug because the bioavailability of the drug changes over time.

Further, amorphous dispersions of drugs tend to convert to crystalline forms over
time, which can lead to improper dosing due to differences of the solubility of

crystalline drug material compared to amorphous drug material.
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What is therefore desired is a composition comprising a stable dispersion of
eliglustat hemitartrate in a polymer that provides superior bioavailability, together
with improved stability of the dispersion in typical storage environments,
particularly for dispersions where the drug is present in concentrations above its

equilibrium value.

Objectives of the invention
Accordingly, the object of the present invention is to provide a stable solid

dispersion of eliglustat hemitartrate and processes for the preparation thereof.

Another object of the present invention is to provide a pharmaceutical composition

comprising stable solid dispersion of eliglustat hemitartrate.

Yet another object of the present invention is to provide a process for the

preparation of pure amorphous form of eliglustat hemitartrate.

Summary of the invention
The present invention provides a novel pharmaceutical solid dispersion and the
process for its preparation whereby water insoluble drugs are combined with a

carrier.

Accordingly, in a first aspect, the present invention provides a solid dispersion
comprising an eliglustat hemitartrate and one or more pharmaceutically acceptable

carrier s and compositions thereof.

According to the second aspect, the present invention provides processes for the
preparation of a solid dispersion comprising an eliglustat hemitartrate and one or

more pharmaceutically acceptable carrier polymers.

The novel solid dispersions of the present invention are characterized by unique

XRD and DSC patterns.
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According to the third aspect, the present invention provides a novel process for

the preparation of pure amorphous form of eliglustat hemitartrate.

The amorphous form of eliglustat hemitartrate prepared according to the present

invention is characterized by unique XRD patterns.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows modulated differential scanning calorimetry (DSC) of a solid
dispersion of Eliglustat hemitartrate with lactose monohydrate prepared according

to Example 1.

Figure 2 shows powder X-ray power diffraction ("PXRD") pattern of a solid
dispersion of Eliglustat hemitartrate with lactose monohydrate prepared according

to Example 1.

Figure 3 depicts powder X-ray power diffraction ("PXRD") pattern of a solid
dispersion of Eliglustat hemitartrate with HPMC-phthalate prepared according to
Example 3.

Figure 4 shows modulated differential scanning calorimetry (DSC) of a solid
dispersion of Eliglustat hemitartrate with HPMC-phthalate prepared according to
Example 3.

Figure 5 shows powder X-ray power diffraction ("PXRD") pattern of a solid
dispersion of Eliglustat hemitartrate with Enteract HPMCAS prepared according to
Example 4.

Figure 6 shows modulated differential scanning calorimetry (DSC) of a solid
dispersion of Eliglustat hemitartrate with Enteract HPMCAS prepared according to
Example 4.
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Figure 7 depicts powder X-ray power diffraction ("PXRD") pattern of a solid
dispersion of Eliglustat hemitartrate with beta-cyclodextrin prepared according to

Example 5.

Figure 8 depicts powder X-ray power diffraction ("PXRD") pattern of pure

amorphous form of eliglustat hemitartarate prepared according to Example 6.

Detailed description of the inventions
The invention will now be described in more detail in connection with certain
preferred and optional embodiments, so that various aspects thereof may be more

fully understood and appreciated.

The present invention describes a stable solid dispersion comprising eliglustat

hemitartrate and one or more pharmaceutically acceptable carrier s.

A solid dispersion is a pharmaceutical formulation which may be defined as “a
dispersion of one or more active ingredients in an inert carrier or matrix at solid
state prepared by melting the two (fusion), dissolving them in a solvent, or a
combination of approaches, i.e., a quasi melting-solvent method”. In the present
context, the term “solid dispersion denotes a drug or active ingredient or substance
dispersed on a particulate level in an inert vehicle, carrier, diluent or matrix in the

solid state, i.e. usually a fine particulate dispersion.

A solid dispersion as such is not physically stable and the amorphous drug present
in the dispersion tends to recrystallize over time. This is especially true where the
concentration of the drug in the polymer is greater than its equilibrium value or
supersaturated. Such dispersions may be considered a supersaturated solid solution.
Such supersaturated solid solutions are not thermodynamically stable. Over time it
is believed that such solid dispersions will separate into a mixture of two or more

phases, one phase enriched in drug and the other phase enriched in
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polymer. The drug-rich phase generally contains crystalline or amorphous drug and
the other phase generally contains a solid solution of the drug and polymer in which
the drug is at a lower concentration (than the drug-rich phase) and may be at or near
equilibrium concentration in the polymer. Drug within the drug-rich phase may be
crystalline or amorphous. Further, over time, the amorphous drug within the drug-
rich phase that has separated from the polymer may also tend to crystallize.
Separation of a drug-rich phase generally results in a decrease in bioavailability,
because the bioavailability of the amorphous or crystalline form of a low-solubility
drug is usually much less than its bioavailability in an amorphous drug dispersion
in polymer. Thus, over time, the bioavailability of the drug in solid dispersions tends
to decrease as increasing amounts of the drug separate as either amorphous or

crystalline drug.

However, it has been determined by the present invention that the dispersions can
be made physically stable over a relatively long period of time, i.e., up to several
months or even years. Thus, by increasing the glass transition temperature (Tg) of
the solid dispersion, the mobility of the drug may be decreased and hence its ability
to form relatively pure domains, be they amorphous or crystalline, may be inhibited.
In cases where amorphous drug-rich domains form, the drug present in such
domains generally crystallizes rapidly relative to its rate of crystallization in the
original dispersion. Further, by initially creating substantially homogenous
dispersions, that is, dispersions wherein the drug is not present in drug-rich
domains, the drug tends to be stabilized by the polymer and is not present in

relatively pure drug domains that tend to be susceptible to crystallization.

The solid dispersions of the present invention comprise a low-solubility drug
eliglustat hemitartrate and at least one polymer. At least a major portion of the drug
in the dispersion is present in the amorphous, rather than the crystalline state. By
“amorphous” is meant simply that the drug is in a non-crystalline state. As used
herein, the term “a major portion” of the drug means that at least 60% of the drug

once dispersed in the dispersion is in the amorphous form, rather than the crystalline
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form. Preferably, the drug in the dispersion is substantially amorphous. As used
herein, substantially amorphous means that the amount of the drug in crystalline
form does not exceed 20%. More preferably, the drug in the dispersion is "almost
completely amorphous’ meaning that the amount of drug in the crystalline form
does not exceed 10% as measured by using various techniques such as Hot Stage
Microscopy (HSM), Differential Scanning Calorimetry (DSC), Scanning Electron
Microscopy (SEM) optionally in combination with Energy Dispersive X-ray
(EDX), and X-ray powder diffraction (XRD).

Methods for preparing solid dispersions are known in the art and typically comprise
the steps of dissolving the compound and the polymer in a common solvent and
evaporating the solvent. In a preferred embodiment, the active ingredient is fully

dissolved in the polymer to form a solid solution at ambient temperature.

Methods for evaporating the solvent include but not limited to the rotary
evaporation, spray drying, lyophilisation, freeze drying and thin film evaporation.
Other techniques may be used such as solvent controlled precipitation, pH
controlled precipitation, supercritical fluid technology and hot melt extrusion. To
aid the process the melt may be extruded with any necessary additional excipient

such as a plasticiser, including super critical fluids.

In general the process for preparing solid dispersions according to the present
invention comprises steps of:

a. treating eliglustat hemitartrate with a pharmaceutical carrier selected from
the group consisting of polymers of cellulose derivatives, cyclodextrins
and lactose monohydrate in an alcoholic solvent, water or mixture thereof
at room temperature to reflux temperature of the solvent;

b. removing the solvent from the reaction mixture to obtain a residue; and
c. isolating the solid dispersion consisting of amorphous eliglustat

hemitartrate dispersed in the pharmaceutical carrier.
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Within the scope of the present invention is eliglustat hemitartrate in any physical
form (crystals, amorphous powder, any possible polymorphs, any possible solvates
including the hydrate, anhydrate, complexes thereof etc.). Included is also any
analogue, derivative or active metabolite of eliglustat hemitartrate,

pharmaceutically acceptable salts, solvates, complexes and prodrugs thereof.

When referring to a solid dispersion we do not exclude the possibility that a
proportion of the eliglustat hemitartrate may be dissolved within the polymer used,
the exact proportion, if any, will depend upon the physical properties of the

eliglustat hemitartrate and the polymer selected.

Polymers of cellulose derivatives which are suitable for use in the dispersions of
the present invention are particularly selected to increase the glass transition
temperature (Tg) of the solid dispersion thereby providing the stability to the solid
dispersion. The polymer should have at least some solubility in aqueous solution at
physiologically relevant pHs (e.g. pH 1-8). Virtually any such polymer which is
inert should be suitable. By “inert” is merely meant not undesirably-reactive or
bioactive, yet still capable of positively affecting the drug's bioavailablity. The
polymer also should be biologically inert or non-toxic in the sense that it is
acceptable for oral administration to a mammal such as a human. The amount of
the polymer present in the dispersion may range from about 20 wt % to about 99 wt
% of the dispersion. A preferred class of polymers is cellulose derivatives are
cellulosic esters and ethers thereof, as well as mixed esters and ethers, including

both so-called “enteric' and “non-enteric' polymers.

Preferred examples of cellulosic polymer useful in the solid dispersions of the
subject invention include those that possess both a carboxylic acid functional
aromatic substituent and an alkylate substituent. Exemplary polymers include but
are not limited to: cellulose acetate phthalate, methyl cellulose acetate phthalate,
ethyl cellulose acetate phthalate, hydroxypropyl methyl cellulose phthalate,
hydroxypropyl cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate
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phthalate, hydroxypropyl cellulose acetate phthalate succinate, hydroxypropyl
methylcellulose acetate succinate, cellulose propionate phthalate, hydroxypropyl
cellulose butyrate phthalate, cellulose acetate trimellitate, methyl cellulose acetate
trimelitate, ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate
trimellitate, hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl
cellulose acetate, trimelitate succinate, cellulose propionate trimellitate, cellulose
butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate,
cellulose acetate-pyridinedicarboxylate, salicylic acid cellulose acetate,
hydroxypropyl salicylic acid cellulose acetate, ethylbenzoic acid cellulose acetate,
hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid cellulose
acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid cellulose

acetate.

Even more preferred are those cellulosics with both ester-linked phthalate or
trimelitate groups and an alkylate group. Exemplary polymers of this class include:
cellulose acetate phthalate, methyl cellulose acetate phthalate, hydroxypropyl
cellulose acetate phthalate, hydroxypropyl

methyl cellulose acetate phthalate, hydroxypropyl methylcellulose acetate
succinate (HPMCAS), hydroxypropyl methylcellulose phthalate (HPMC
phthalate), hydroxypropyl cellulose acetate phthalate succinate, cellulose
propionate phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl
methyl cellulose trimellitate, cellulose acetate trimellitate, cellulose propionate
trimellitate, cellulose butyrate trimellitate, cellulose acetate terephthalate, and

cellulose acetate isophthalate.

Most preferred polymers are cellulose acetate phthalate, methyl cellulose acetate
phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl
methylcellulose acetate succinate (HPMCAS), hydroxypropyl methylcellulose
phthalate (HPMC phthalate), cellulose acetate terephthalate, cellulose acetate

isophthalate, and cellulose acetate trimellitate.
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Suitable water soluble carriers include polymers such as polyethylene glycol,
poloxamers, polyoxyethylene stearates, poly-s-caprolactone, polyvinylpyrrolidone-
polyvinylacetate copolymer PVP-PVA (Kollidon(R) VA64), poly-methacrylic
polymers (EudragitR) RS, Eudragit(R) RL, Eudragit(R) NE, EudragitR) E) and
polyvinylalcohol (PVA), methyl cellulose, and poly (ethylene oxide) (PEO),
methylcellulose, sodium carboxymethyl cellulose, hydroxyethyl cellulose, pectins,
cyclodextrins, galactomannans, alginates, carragenates, Xanthan gums and

mixtures thereof.

In a preferred embodiment, suitable cyclodextrins according to the invention are

selected from a-cyclodextrin, B-cyclodextrin, and y-cyclodextrin.

Spray-dried solutions and the resulting dispersions may also contain various
additives which are miscible with the eliglustat hemitartrate /pharmaceutical carrier
melt mixture, that aid in the stability, dissolution, tabletting, or processing of the
dispersion. Examples of such additives include: surfactants, pH-controlling
substances (e.g., acids, bases, buffers), fillers, disintegrators, or binders. Such
additives may be added directly to the spray-drying solution such that the additive
is dissolved or suspended in the solution as a slurry. Alternatively, such additives
may be added following the spraying process to aid in forming the final dosage

form.

In a specific aspect of the invention, the at least one of the one or more
pharmaceutically acceptable additives is selected from the group consisting of silica
acid or a derivative or salt thereof including silicates, silicon dioxide and polymers
thereof, magnesium aluminosilicate and/or magnesium aluminometasilicate,

bentonite, kaolin, magnesium trisilicate, montmorillonite and/or saponite.

Suitable organic solvents that can be used for the preparation of solid dispersions
according to the invention include pharmaceutical acceptable solvent in which the

active substance is soluble. The solvents which can be used include but are not



WO 2018/225085 PCT/IN2018/050362

10

15

20

25

11

limited to: alcoholic solvents such as methanol, ethanol, isopropyl alcohol, n-
propanol, isoamyl alcohol, t-butanol and the like; halogenated hydrocarbons such
as dichloromethane, 1 ,2-dichloroethane, chloroform, carbon tetrachloride and the
like; ketones such as acetone, ethyl methyl ketone, methyl isobutyl ketone and the
like; esters such as ethyl acetate, n-propyl acetate, n-butyl acetate, t-butyl acetate
and the like; ethers such as diethyl ether, dimethyl ether, di-isopropyl ether, methyl-
t-butyl ether, 1 ,4-dioxane and the like; hydrocarbons such as toluene, xylene,

cyclohexane, hexane, heptane and the like; water and/ or mixtures thereof.

The recovered product may optionally be further dried. Drying may be suitably
carried out in a tray dryer, vacuum oven, air oven, fluidized bed drier, spin flash
dryer, flash dryer, rotatory dryer, and the like. Drying may be carried out at
temperatures from about 25°C to about 90°C with or without vacuum and in the
presence or absence of an inert atmosphere like nitrogen, argon, neon, and helium.
Drying may be carried out for a desired time period to achieve the desired product
purity. Drying times from about 1 to about 15 hours, or longer, are frequently

adequate.

Accordingly, in the first aspect the present application provides a stable solid

dispersion of eliglustat hemitartrate with lactose monohydrate.

The stable solid dispersion of eliglustat hemitartrate with lactose monohydrate of
the present invention may be prepared as follows,
a. treating eliglustat hemitartrate with lactose monohydrate in mixture of an
alcoholic solvent and water;
b. heating reaction mixture to obtain an oily mass; and
c. drying to isolate the solid dispersion consisting of amorphous eliglustat

hemitartrate dispersed in the lactose monohydrate.
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In an embodiment, a solid dispersion of eliglustat hemitartrate with lactose
monohydrate is further characterized by a differential scanning calorimetry curve

depicted in Figure 1.

In an embodiment, a solid dispersion of eliglustat hemitartrate with lactose

monohydrate is characterized by XRD as depicted in Figure 2.

Accordingly, in the second aspect the present application provides a stable solid
dispersion of eliglustat hemitartrate with hydroxypropyl methylcellulose phthalate
(HPMC phthalate).

The stable solid dispersion of eliglustat hemitartrate with HPMC phthalate of the
present invention may be prepared as follows,
a. treating eliglustat hemitartrate with HPMC phthalate in an alcoholic
solvent;
b. heating reaction mixture to obtain an oily mass;
c. optionally evaporating the solvent; and
d. drying to isolate the solid dispersion consisting of amorphous eliglustat

hemitartrate dispersed in the HPMC phthalate.

In an embodiment, a solid dispersion of eliglustat hemitartrate with HPMC

phthalate is characterized by XRD as depicted in Figure 3.

In an embodiment, a solid dispersion of eliglustat hemitartrate with HPMC
phthalate is further characterized by a differential scanning calorimetry curve

depicted in Figure 4.

Accordingly, in the third aspect the present application provides a stable solid

dispersion of eliglustat hemitartrate with Enteract HPMCAS.
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The stable solid dispersion of eliglustat hemitartrate with Enteract HPMCAS of the

present invention may be prepared as follows,

a.

treating eliglustat hemitartrate with Enteract HPMCAS in an alcoholic
solvent;

evaporating the solvent; and

isolating the solid dispersion consisting of amorphous eliglustat

hemitartrate dispersed in the Enteract HPMCAS.

In an embodiment, a solid dispersion of eliglustat hemitartrate with Enteract

HPMCAS is characterized by XRD as depicted in Figure 5.

In an embodiment, a solid dispersion of eliglustat hemitartrate with Enteract

HPMCAS is further characterized by a differential scanning calorimetry curve

depicted in Figure 6.

Accordingly, in the fourth aspect the present application provides a stable solid

dispersion of eliglustat hemitartrate with - Cyclodextrin.

The stable solid dispersion of eliglustat hemitartrate with f- Cyclodextrin of the

present invention may be prepared as follows,

a.

treating eliglustat hemitartrate with B- Cyclodextrin in an mixture of an
alcoholic solvent and water;

evaporating the solvent;

optionally treating with Syloid; and

isolating the solid dispersion consisting of amorphous eliglustat

hemitartrate dispersed in the B- Cyclodextrin and Syloid.

In an embodiment, a solid dispersion of eliglustat hemitartrate with f- Cyclodextrin

is characterized by XRD as depicted in Figure 7.
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Accordingly the invention provides a stable solid dispersion comprising amorphous
eliglustat hemitartrate dispersed in pharmaceutical carrier selected from the group
consisting of hydroxypropyl cellulose acetate phthalate, hydroxypropyl
methylcellulose acetate succinate (HPMCAS), p-cyclodextrin and lactose

monohydrate.

The solid dispersions of the present invention were found to have greater stability,

flow properties, dissolution properties.

In a preferred embodiment, the solid dispersions of the present invention can be
formulated into pharmaceutical composition with the help of one or more suitable
pharmaceutical carriers, in the form of capsules, tablets, pills, powders or granules.
The composition comprising the solid dispersion provides enhanced bioavailability

of the drug.

According to the fifth aspect, the present application provides a process for the
preparation of pure amorphous form of eliglustat hemitartrate comprises steps of:
a. treating eliglustat hemitartrate with a solvent;
b. heating reaction mixture to obtain an oily mass; and

c. drying to isolate pure amorphous eliglustat hemitartrate.

In an embodiment an amorphous form of eliglustat hemitartrate is characterized by

XRD as depicted in Figure 8.

The solvents which can be used include but are not limited to: alcoholic solvents
such as methanol, ethanol, isopropyl alcohol, n-propanol, isoamyl alcohol and the
like; halogenated hydrocarbons such as dichloromethane, 1 ,2-dichloroethane,
chloroform, carbon tetrachloride and the like; ketones such as acetone, ethyl methyl
ketone, methyl isobutyl ketone and the like; esters such as ethyl acetate, n-propyl

acetate, n-butyl acetate, t-butyl acetate and the like; ethers such as diethyl ether,
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dimethyl ether, di-isopropyl ether, 1 ,4-dioxane and the like; hydrocarbons such as

toluene, xylene and the like; and any mixtures of two or more thereof.

The pure amorphous form of eliglustat hemitartrate obtained by the present

invention was found to have improved yield and of improved purity.

The pure amorphous form of eliglustat hemitartrate obtained according to the
present invention was found to be substantially free from crystalline forms of
eliglustat hemitartrate.  “Substantially free” from other forms of eliglustat
hemitartrate shall be understood to mean that the polymorphs of eliglustat
hemitartrate contain less than 10%, preferably less than 5%, of any other forms of
eliglustat hemitartrate and less than 1% of other impurities, water or solvates. Thus,
the amorphous form of eliglustat hemitartrate prepared according to the present
invention contains less than 11% total impurities, preferably less than 6% total
impurities. In a particularly preferred embodiment, the amorphous form of
eliglustat hemitartrate prepared according to the present invention contains less than

1% total impurities.

The solid dispersions as well as amorphous form of the present invention may be
formulated as solid compositions for oral administration in the form of capsules,

tablets, pills, powders or granules.

According to another aspect, the invention provides a method of treating Gaucher's
disease in a subject which method comprises administering therapeutically effective
amounts of a pharmaceutical composition comprising solid dispersion of
amorphous eliglustat hemitartrate dispersed in a pharmaceutical carrier selected
from the group consisting of hydroxypropyl cellulose acetate phthalate,
hydroxypropyl methylcellulose acetate succinate (HPMCAS), B-cyclodextrin and
lactose monohydrate along with one or more suitable pharmaceutical carriers, in

the form of capsules, tablets, pills, powders or granules.
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The following examples, which include preferred embodiments, will serve to
illustrate the practice of this invention, it being understood that the particulars
shown are by way of example and for purpose of illustrative discussion of preferred

embodiments of the invention.

Examples;-

Example 1

Process to prepare Eliglustat hemitartrate solid dispersion with lactose
monohydrate:

Suspended Eliglustat hemitartrate (3g) and Lactose monohydrate (1.128g) in 500
ml of Methanol: Water (9:1 v/v) at room temperature. The reaction mixture was
heated to obtain an oily mass. Dried in the vacuum tray dryer at 60°C for overnight,
resulted the title compound. The DSC and PXRD of the Eliglustat hemitartrate solid

dispersion with lactose monohydrate are depicted in Figs 1 and 2 respectively.

Example 2
Process to prepare Eliglustat hemitartrate solid dispersion with HPMC-
phthalate:
Suspended Eliglustat hemitartrate (0.5g) and HPMC-Pthalate (0.5g) in 30ml of
Methanol at room temperature. The reaction mixture was heated to obtain an oily

mass. Dried in the vacuum tray dryer for overnight, resulted the title compound.

Example 3

Process to prepare Eliglustat hemitartrate solid dispersion with HPMC-
phthalate: Suspended Eliglustat hemi tartrate (8g) and HPMC-phthalate (8g) (1:1
wt/wt) in 400 ml of Methanol (25v) at room temperature. The temperature of the
reaction mass was increased to 55°C to get a clear solution. The solution was
clarified and the solvent evaporated completely using rota vapour, to result the
titled compound. The PXRD and DSC of the Eliglustat hemitartrate solid dispersion
with HPMC-phthalate are depicted in Figs 3 and 4 respectively.
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Example 4

Process to prepare Eliglustat hemi tartrate solid dispersion with Enteract
HPMCAS:

Suspended Eliglustat hemi tartrate (9g) and Enteract HPMCAS (9g) (1:1 wt/wt) in
540 ml of Methanol (30v) at room temperature. The temperature of the reaction
mass was increased to 55°C to get a clear solution. The solution was clarified and
the solvent evaporated completely using buchi rotavapour, to result the titled
compound. The PXRD and DSC of the Eliglustat hemitartrate solid dispersion with
HPMCAS are depicted in Figs 5 and 6 respectively.

Example §

Process to prepare Eliglustat hemi tartrate solid dispersion with Beta
Cyclodextrin:

Eliglustat hemitartrate (500mg) and Beta Cyclodextrin (500mg) were dissolved in
50ml of methanol : water mixture (0.6:0.4) at 65°C. The clear solution was
evaporated in a rotavapour at 65°C under vacuum to obtain the amorphous solid
dispersion. The obtained solid dispersion (600mg) was combined with Syloid
(300mg) by gently grinding the mixture in a mortar and pestle for 30 minutes. The
PXRD of the Eliglustat hemitartrate solid dispersion with Beta Cyclodextrin is
depicted in Figs 7 respectively.

Example 6

Pure amorphous form of Eliglustat hemi tartrate:

Suspended Eliglustat hemitartrate (0.5g) in Methanol: Water (9:1 v/v) 50 ml at
room temperature. The reaction mixture was heated to obtain an oily mass. Dried
the mass in the vacuum tray dryer for overnight, resulted the title compound. The

PXRD of the pure amorphous form of Eliglustat hemitartrate is depicted in Figs 8.
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A process for preparing solid dispersions of eliglustat hemitartrate

comprises steps of :

a) treating eliglustat hemitartrate with a pharmaceutical carrier
selected from the group consisting of polymers of cellulose
derivatives, cyclodextrins and lactose monohydrate in an alcoholic
solvent, water or mixture thereof at room temperature to reflux
temperature of the solvent;

b) removing the solvent from the reaction mixture to obtain a residue;
and

c¢) isolating the solid dispersion consisting of amorphous eliglustat
hemitartrate dispersed in the pharmaceutical carrier.

The process as claimed in claim 1, wherein, the carrier is present in the

dispersion in an amount of about 20 wt % to about 99 wt % of the

dispersion.

The process as claimed in claim 1, wherein, the polymers of cellulose

derivatives are its esters, ethers as well as mixed esters and ethers

thereof.

The process as claimed in claim 3, wherein, the polymers of cellulose

derivatives are selected from the group consisting of cellulose acetate

phthalate, methyl cellulose acetate phthalate, hydroxypropyl cellulose
acetate phthalate, hydroxypropyl methylcellulose acetate succinate

(HPMCAS), hydroxypropyl methylcellulose phthalate (HPMC

phthalate), cellulose acetate terephthalate, cellulose acetate

isophthalate, and cellulose acetate trimellitate.

The process as claimed in claim 4, wherein, the polymers of cellulose

derivative is selected from hydroxypropyl cellulose acetate phthalate

and hydroxypropyl methylcellulose acetate succinate (HPMCAS).

The process as claimed in claim 1, wherein, the cyclodextrin is selected

from a-cyclodextrin, B-cyclodextrin, and y-cyclodextrin.
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The process as claimed in claim 1, wherein, the stable solid dispersion

of eliglustat hemitartrate with lactose monohydrate is prepared by a

process which comprises;

a) treating eliglustat hemitartrate with lactose monohydrate in
mixture of an alcoholic solvent and water;

b) heating reaction mixture to obtain an oily mass; and

¢) drying to isolate the solid dispersion consisting of amorphous
eliglustat hemitartrate dispersed in the lactose monohydrate.

The process as claimed in claim 1, wherein, the stable solid dispersion

of eliglustat hemitartrate with HPMC phthalate is prepared by a

process which comprises;

a) treating eliglustat hemitartrate with HPMC phthalate in an
alcoholic solvent;

b) heating reaction mixture to obtain an oily mass;

c) optionally evaporating the solvent; and

d) drying to isolate the solid dispersion consisting of amorphous
eliglustat hemitartrate dispersed in the HPMC phthalate.

The process as claimed in claim 1, wherein, the stable solid dispersion

of eliglustat hemitartrate with Enteract HPMCAS 1is prepared by a

process which comprises;

a) treating eliglustat hemitartrate with Enteract HPMCAS in an
alcoholic solvent;

b) evaporating the solvent; and

c) isolating the solid dispersion consisting of amorphous eliglustat
hemitartrate dispersed in the Enteract HPMCAS.

The process as claimed in claim 1, wherein, the stable solid dispersion

of eliglustat hemitartrate with B- Cyclodextrin is prepared by a process

which comprises;

a) treating eliglustat hemitartrate with B- Cyclodextrin in an mixture
of an alcoholic solvent and water;

b) evaporating the solvent;
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c) optionally treating with Syloid; and

d) isolating the solid dispersion consisting of amorphous eliglustat
hemitartrate dispersed in the B- Cyclodextrin and Syloid.

The process as claimed in any one of the preceding claims, wherein,

the alcoholic solvent is methanol.

A stable solid dispersion comprising amorphous eliglustat hemitartrate

dispersed in a pharmaceutical carrier selected from the group

consisting of hydroxypropyl cellulose acetate phthalate,

hydroxypropyl methylcellulose acetate succinate (HPMCAS), B-

cyclodextrin and lactose monohydrate.

A pharmaceutical composition comprising solid dispersion of claim

12, along with one or more suitable pharmaceutical carriers, in the form

of capsules, tablets, pills, powders or granules.

Method of treating Gaucher's disease in a subject which method

comprises administering therapeutically effective amounts of a

pharmaceutical composition comprising solid dispersion of claim 12,

along with one or more suitable pharmaceutical carriers, in the form of

capsules, tablets, pills, powders or granules.

A process for preparation of amorphous eliglustat hemitartrate

comprising;

a) dissolving eliglustat hemitartrate in aqueous methanol,

b) heating the reaction mixture to obtain an oily mass; and

¢) drying to isolate pure amorphous eliglustat hemitartrate.

The process as claimed in claim 15, wherein the aqueous methanol

comprises methanol and water in 9:1 ratio.
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