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Method for the formulation of pil-solubie substances, and powders obtainable

thereof

The invention relates to a new method for the formulation of oily substances, and 1o
powders and solid dosage forms obtainable thereof. In particular, the method uses
electrostatic spray-drying of an oil-in-water emulsion comprising specific starchy
materials. The powder obtained is particularly suitable for the preparation of solid dosages

forms like tablets, and especially orodispersible tablets.

Context of the invention

Qil soluble substances commaoniy are delivered in the form oily compositions entrapped
into soft capsules. Howevaer, this technigue has the drawback of being expensive, labor
intensive and requires spacialized aquipment in order to get both satisfying formulation
and satisfying process. Moreover, these formulations have short shelf life.

Dry powder mixes on the contrary have longer shelf life as compared to olls, owing to their
higher chemical and physical stability. Great alternative would thus to be able to formulate
oily substances into the form of powder {solid dispersion} compositions. Moreover,
powders are an efficient means for improving the dissolution rate and hence the
bicavailability of hydrophobic drugs.

To this end, i has been recently proposed to make use of elecirostatic-spray-drying
technics in order to formutate olly substances into powders. As compared {o classical
spray-drying, this technique has the advantage of being carried out at low temperature,
thus avoiding the degradation of heat-sensitive substances. Moreover, glactrostatic spray-
drying is run under inert gas, thus protecting the formulation from oxidation.

This is the subject of patent application WO 2016/123224, which deseribes a process in
which oty substances are formulated by electrostatic spray-drying. WO 20168/123224
offers a process comprising a step of emulsifying a core material with a solution or
suspension of a wall material, wherein the emulsion has solids content of 15-50% by
weight, and then atomizing this emulsion by electrostatic spray-drying. The core material
might be selectad for instance from carbohydrates, proteins, gums, lipids, waxeas, food
grade polymers and celfulosic materials.

However, the emulsions of WO 2016/123224 still needed to be improved, in order 1o
obtain powders with satisfying properties.
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Object of the invention

It was thus an object on the present invention to provide improved formulations of oily
substances. More specifically, it was an object of the present invention to provide
powders of oily substances suitable for use in solid dosage forms like tablets, in

particular in orodispersible tablets.

Presentation of the invention

The inventors succeeded in improving previous formulations by developing a new
emulsion formula, particularly suitable for processing oil soluble active substances by
electrostatic spray-drying. The formulation comprises two different starchy materials that
are an octenyl succinate starch and a maltodextrin, in particular a maltodextrin derived

from amylose-rich starch.

The powder obtained thereof is directly compressible, and can thus advantageously be
used for the manufacture of tablets. Moreover, the powder obtained thereof exhibits
great chemical and physical stability (oxidation, photostability, temperature etc.)

Although patent application WO 2016/123224 gives a list of potential material that can
be used as a wall material among which various starchy materials are cited,
WO 2016/123224 never discloses nor suggest combining them. More specifically,
WO 2016/123224 never disclose nor suggest combining octenyl succinate starch with a

maltodextrin, in particular an amylose-rich maltodextrin.

Without being bond by any theory, the inventors believe that the two starchy materials
used in accordance with the invention do not act in the same way in the oil-in-water
emulsion. Contrary to the octenyl-succinate starch that is likely at the interface between
the aqueous and oily phases (acting as a surface-active agent), the maltodextrin is part

of the aqueous phase.

This provides advantageous properties to the powder obtained, in particular for use in
tableting, and more specifically for orodispersible tablets.
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Brief description of the invention

Summary

In a first aspect, the present disclosure thus first relates to a process for the preparation
of a powder by electrostatic spray-drying of an oil-in-water emulsion, wherein said oil-in-
water emulsion comprises an octenyl succinate starch and a maltodextrin. The powder
comprises an octenyl succinate starch and a maltodextrin and has: a bulk density of at
least 0.30 g/ml, a tapped density of at least 0.30 g/ml, and a Carr’s index lower than 15

%, wherein the Carr’s index (C) is calculated as follows: € = 100 x (1 — Z—B) wherein p,, is
T

the bulk density of the powder, and p,. is the tapped density of the powder. In a second

aspect, the present disclosure further relates to a powder
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obtained from the first aspect, wherein the powder comprises an octenyl succinate starch
and a maltodextrin and has: a bulk density of at least 0.30 g/ml, a tapped density of at
least 0.30 g/ml, and a Carr’s index lower than 15 %, wherein the Carr's index (C) is

calculated as follows: € = 100 x (1 — Z—B) wherein p, is the bulk density of the powder,
T

and p,. is the tapped density of the powder. In a third aspect, the present disclosure further

relates to a solid dosage form comprising the powder of the second aspect.
Detailed description of the invention

A first object of the present invention is a process for the preparation of a powder by
electrostatic spray-drying of an oil-in-water emulsion, wherein the oil-in-water emulsion

comprises an octenyl succinate starch and a maltodextrin.

The octenyl succinate starch and maltodextrin useful of the invention both are starchy
materials. The expression “starchy material” classically refers to a substance obtained
from starch. It is reminded that the expression “starch” classically refers to the starch
isolated from any suitable botanical source, by any technique well known to those skilled
in the art. Isolated starch typically contains no more than 3 % of impurities; said
percentage being expressed in dry weight of impurities with respect to the total dry weight
of isolated starch. These impurities typically comprise proteins, colloidal matters and
fibrous residues. Suitable botanical source includes for instance legumes, cereals, and
tubers.

The first starchy material useful to the invention is an octenyl succinate starch.

Such octenyl succinate starches are well known to those skilled in the art. They are in
particular and advantageously food-grade octenyl succinate starches. Such octenyl
succinate starches typically are obtainable by esterification, for instance from the reaction
of a starchy material with octenyl succinic anhydride.

Preferably, the octenyl succinate starch useful to the invention is cold-water soluble. In
particular, this means that the typical insoluble granular structure observed in raw starch
is lost in the octenyl succinate starch. This can for instance be done by subjecting the
starchy material to a so-called step of cooking. This can for instance be performed on the
raw starch, before the step of esterification.
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Preferably, the octenyl succinate starch useful to the invention is further partially

hydrolyzed.

Preferably, the octenyl succinate starch useful to the invention is derived from starch
comprising more than 50 % of amylopectin, expressed as dry weight relative to the total
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dry weight of said starch. This amylopectin conient can be classically determined by the
person skilled in the arnt by way of potentiometric analysis of lodine absorbed by amylose
io form a complex. Preferably, the oclenyl succinate starch useful fo the invention is
derived from starch axhibiting an amylopectin content of at least 60 %. still preferably of
at least 80 %, stilt preferably of at least 80 %, stilf preferably of atleast 95 %.

Preferably, the octenyl succinate sfarch useful fo the invention is derived from waxy

starch, even more preferably from waxy maize starch.

Preferably, the octenyl succinate starch useful to the invention is sodium octenyl succinate
starch.

Preferably, the octenyl succinate starch useful to the invention has a Hydrophilic-
Lipophilic Balance {HLB), as determinad by Griffin's meathod, selected within the range of
from 8 {0 16, Ht is preferably of at least 10, still preferably selected within the range of from
12 fo 18, still preferably selected within the range of from 14 to 186, for instance equat fo
15,

Preferably, the octenyl succinate starch useful {o the invention has a Brookdield viscosity
selected within the range of from 50 to 300 cps; said viscosily being determined on a
solution comprising 24 % dry weight of said oclenyi succinate starch with respect 1o the
total weight of the solution, at 20°C, after 20 min at 80 rpm using & SC4-18 spindie. Still
preferably, this viscosity Is selected within the range of from 90 to 150 cps.

The octenyl succinate starch useful to the invention might undergo other chemical and/or
physical modification than the preferved ones exposed before, as long as it does not
interfere with the desired properties, notably in term of safety and efficiency of the final
powder. However, and because it appears that it is not necessary in the present invention,

the octeny! succinate starch of the invention is preferably no further modified.

As example of suilable octenyl succinate starch commercially available, mention may be
made of the one marketed under the name CLEARGUM® CO01 or CLEARGUM® CO03
{ROQUETTE).

The second starchy material useful to the invention is a maltodextrin. Refarring o the
regulatory status, maltodextrins have a dextrose equivalent (DE) of 1 to 20, Preferably,
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the maltodexirin useful to the invention has a DE selected within the range of from 5 to
20, preferably of from 10 to 20, preferably of from 15 fo 20, for instance equal to 17,

Mallodextring are classically cold-water soluble. They are classically obtained by
enzymatic hydrolysis of a starchy paste. Attention shall be paid o the fact that
maliodextring are different from pyrodextring {also commonly simply called “dexiring”), the
latter being rather oblained by the action of heat and chemical agents on a starch powder.
As a results, the molecules structure of the starchy material is different, notably with
raspect to the glucosidic bonds profile.

Preferably, the mallodextnin usefud to the invention is derived from starch comprising at
feast 20 % of amylose, expressed as dry weight relative to the total dry weight of said
starch. This amylose content can be classically determined by the person skilled in the art
by way of polentiometric analysis of iodine absorbed by amylose to form a8 complex.
Preferably, the maltodexirin usefst to invention is derived from starch exhibiting an
amylose content selected within the range of from 25 to 50 %, preferably of from 25 fo
45 %, still preferably of from 30 to 45 %, still preferably of from 35 to 45 %.

Preferably, the maltodextrin useful to the invention is derived from legume starch, still
preferably from pea starch, stilt preferably rom smooth pea starch.

Preferably, the maltodexirin useful to the invention has a welight average molecular weight
selacted within the range of from 5 000 to 15 000 Dailtons (Da), preferably of from 10 000
to 15 000 Da, still preferably of from 10 000 to 14 000 Da, for instance equal to 12 000 Da.
This weight average molecular can in particular be determined by the person skilled in the
art by liguid chromatography with detection by differential refraciometer, preferably by
using pullulan standards.

The maitodextrin useful to the invention might undergo other chemical and/or physical
madification than the preferred ones exposed beforg, as long as it does not interfere with
the desired properties, notably in ferm of safety and efficiency of the final powder.
However, and because it appears that it is not necessary in the present invention, the
maltodexirin useful to the invention is preferably no further modified.

As example of suitable maltodextrin commercially available, mention may be made of the
one marketed under the name KLEPTOSE® Linecaps (ROQUETTE).
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Preferably the weight ratio of oclenyl suzcinate starch to maliodextrin of the oil-in-water
emulsion of the invention is selected within the range of from 1:1 to 1:100, stili preferably
of from 1:2 to 1:50Q, stifl preferably of from 1.5 to 1:40, still preferably of from 1:10 1o 1:30,
still preferably of from 1:15 to 1:25.

The oily phase of the oil-in-water emulsion of the invention is composed of an oil, in which
oil-soluble substances might be further solubilized.

Examples of oils useful to the invention are animal ar vegetable oils, for instance castor
oif, soybean olf, palm off, cocomut oil, corn oif, cottonseed oil, olive oil, canota off, safflower
oil, sesame oil, paim kernel oil, sunflower off, peanut oil, and combinations thereof.

Preferably, the olf useful fo the invention comprises {or is) com oil.

The expression “oil-soluble substances” classically encompasses subsiancas which are
very to sparingly soluble in oil, at room temperature (20°C). This typically means that 1 io
100 ml of oif are required in order o dissolve 1 g of said subsiance {Infernational
Pharmacopeia 2017, “General Notlices", “Solubility™). Preferably, the oil-soluble
substances of the invention are very soluble, freely soluble or scluble in oil. That is to say
that 1 to 30 mi of oil are reguired in order o dissolve 1 g of said substance.

Preferably, the oily phase comprises an active. The active can be the oil itself, and/or an
oii-soluble substance contained in it. The expression "active” classically refers to a
substance having food, pharmaceutical, velterinary, nutraceutical, or cosmetic interest.
Other examples of actives are substances of chemical or agrochemical interest.
Preferably, the actives useful to the invention are pharmaceutical, veterinavy,
nutraceutical, food or cosmetic actives, in particular intended for oral administration.
Suitable actives can be selected for instance selected among phenclic compounds,
exiracts from plant, animals or microorganisms like essential oifs, antineoplastic agents,
benzyiphenylurea compounds, siercidal compounds, antiviral agents, aniifungal agents,
antitubercular agents, and anti-inflammatory agents such as ibuprofen, colorants, such as
carotenoids, vitamins, such as vitamin A&, vitamin E, vitamin D, and vitamin K, or from
mixtures thereof. Preferably, the aclives of the invention comprise (or are} oil-soluble
vitamins, stifl preferably vitamin D, stilt preferably vitamin D3,

Preferably, the viscosity of the oil-in-water emulsion to be spray-dried, is selected within
the range of from 10 to 500 cps. still preferably of from 50 to 200 ops, still preferably of
from 90 fo 150 cps:; said viscosity being measured at room temperature (20-25°C).
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Preferably the solid content of the oll-in-water emulsion useful to the lnvention is selected
within the range of from 20 o 80 %, still preferably of from 30 to 70 %, still preferably of
from 40 to 60 %, still preferably of from 50 10 55 %; this percentage corresponding to the
weight of solids, with respect to the total weight of said oit-in-water emulsion. i is
understood that the expression “solids” refer to the substances of the oll-in-water emulsion
other than the agqueous soivents, in particular other than water. The solids notably include

the starchy maierials and the oily phase.

Preferably, the oily phase of the oil-in-water emulsion useful to the invention represents
from 1 1o 50 % by weight the total solid content of said oll-in-water emuision, still preferably
from 5 to 40 %, still preferably from 10 1o 30 %.

Praferably, the starchy materials of the oil-in-water emulsion useful to the invention
represent at least 40 % by weight the total solid content of said oil-in-water emulsion, still
praferably at least 50 %, stit preferably at least 60 %, for instance from 70 to 80 %.
preferably from 70 to 85 %.

For performing electrostatic spray-drying, the person skifled in the art can refer to
previously mentioned patent application WO 2016/123224, describing suitable conditions
for carrying out such process.

The invention further relates fo a powder oblainable from the process according to the

invention.

Preferably, the powder according o the invention exhibils a moisture content by weight
fower than 10.0 %, still preferably fower than 7.0 %, still preferably lower than 5.0%.

Praferably, the powder according 1o the invention has a bulk density of at least .30 g/mi,
still preferably selected within the range of from 0.30 to 0.70 g/ml, still preferably of from
0.40 {o 0.60 g/ml. Preferably, the powder according 1o the invention has a tapped density
of at least 0.30 g/ml, still preferably selected within the range of from 0.30 o 0.70 g/mi,
still preferably of from 0.40 1o 0.80 g/mi. These bulk and tapped densities can typically be
determined by the person skilied in the art according o USP |l method as in force in
Qctober 1%, 2017, for instance according o the method described in the working
examples.
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Preferably, the powder according o the invention has Carr's index lower than 15 %, in
particular selected within the range of from 8 to 15 %, preferably, lower than 12 %, still
preferably lower than 10 %. In other words, the powder according to the invention has
excellent flowability. } is reminded that the Carr's index {C) is a well known parametar in
the field of powder charactetization and that it is calculated as follows:

7

-

v,
£ 100 X e
Ve

where
= Vuis the volume that a given mass of powder would occupy if let settled fresly, and
=V, is the volume of the same mass of powder would occupy after "tapping down”.
it can also be expressed as:

C=100%x1~"8

where
= py is the bulk density of the powder, and

*  pris the tapped density of the powder.

Preferably, the powder according to the invention has trug density selected within the
range of from 1.0 to 2.0 g/fem?, still preferably of from 1.3 to 1.8 g/fom?, still preferably of
from 1.4 10 1.7 giom?®, still preferably of from 1.5 {0 1.6 giom?®. This true density can typically
be determined by the person skifled in the art by way of helium pycnometer, at 2522°C,
for instance according o the method described in the working examples.

The emulsion and powder of the invention may comprise other ingredients than the ones
discussed above, as long as it does not interfere with the desired propertied of the powder
obtained, in particular in terms of safety and performances. Example of such ingredients
are fillers like mannilol, dexirose, mallitol, xylitol, lubricants, surfactants, flavors,
sweetener, and colors,

The instant invention further relates to a solid dosage form comprising the powder of the
invention, preferably intended for oral administration. Preferably, the solid dosage form is
sefected from a powdery composition, a tablet, or a hard capsule.

in the case of powdery compositions, the later can be packed in any suifable packaging,
for instance sachets or straws {for instance LifeTop™ Straw). In the case of hard capsules,
the powder typically is included into the fill material of the hard capsules. For use in tablets,
the powder typically is compressed.
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Preferably, the solid dosage form is a fast-dissolving solid dosage form, in particular an
orodispersible solid dosage form. More specifically, the solid dosage forms of the
invention, in particular the {ablets of the invention, preferably exhibits a disintegration time
lower than 90 seconds, sfilf preferably lower than B0 seconds, stift preferably fower than
70 seconds, still preferably lower than 60 seconds, for instance from 10 1o 80 seconds.
This disintegration mighi be determined by the person skilled in the art according to US
Pharmacopeia of reference "General Methods, Disintegration <701>", as in force in
Octobear 1st 2017.

Preferably, the tablets of the invention have friability lower than 0.80, still preferably lower
than 0.70, stifl preferably lower than 0.60, still preferably lowsr than 0.50. This friabifity
might be determined by the person skilled in the art according to US Pharmacopeia of
reference "General Chapters; Tablet Friabilily <1218>", as in force in Qctober 151 2017,

The solid dosage forms of the invention may comprise other compounds than the powder
of the invention, as long as it does not interfere with the desired properties, notably in
ferms of safely and advantageous properties of the solid dosage form. Such other
possible compounds are well known o those skifled in the arl, and are typically chosen
according to the solid dosage form considered. Examples of such other compounds are
lubricants, glidants, {super)disintegrants, binders, flavors, sweetener, and colors.

For instance, in the case of iablets, in particular of fast-dissolving tablets, the latier

typically further comprise a lubricant, preferably magnesium stearate.

in a preferred embodiment, the solid dosage form of the invention, in particular the tablet
of the invention, in particular the fast-dissolving tablet of the invention comprises a filler,
preferably selected from binders andfor {super)disintegranis. The binders typically are
intended fo provide hardness to the tablets, whereas the (superldisintegrants typically
provide fast-dissolving properties. Still preferably, the filler of this invention comyprises {or
is}) a bi-functional filler, i.e. a filler with disintegrating and binding properties. Example of
bi-functional fillers particudarly useful to the invention are compounds of co-processed
mannitol and starch, for instance ke the one marketed under the name PEARLITOL®
Flash (ROQUETTE)} or of co-processed lactose and starch, for instance ke the one
marketed under the name STARLACE (ROQUETTE).
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Examples

1. Preparation of a powder according to the invention

In this trial, the inventors formulated an oily compaosition of Vitamin D3 into a powder using

electrostatic spray-drying.

Vitamin D3 solubilized in corn oif at imillion 1U/fg and a viscosity of 50 cps at 22°C (Rapid
Visco Analyzer by Perten instruments} was incorporated in an oil-in-water emulsion using
KLEPTOSE® Linecaps and CLEARGUM® CO01. A siable oikin-water emuision of
Vitamin D3 / KLEPTOSE® Linecaps / CLEARGUM® CO01 was prepared by high speed
homogenization {using KA mixer) followed by high pressure homogenization {Danfuss),
at approx. 4500 rpm.

The formuiation and characteristics of the emulsion wera the following:

QOily substances {(Vilamin D3 solubilized in comn oil at 1 million 1U/g) i1g
Maitodextrin (Malodextrin with a DE of 17, derived from pea starch 39849

Qctenyl succinate starch (Sodium octenyl succinate starch derived 2g
from waxy maize starch with Brookfield viscosity of 80-150 cps
{CLEARGUMD COO1)

Water 4749

The resulting amulsion was alomized through the electrostalic spray nozzle with
atomizing gas pressure at 25 psi info a drying chamber. The elecirostatic nozzie was
applied with 20 kilo-volt (kV} charge to the starch hydration. Inside the drying chamber,
drying gas {90°C) was delivered at 25 scfm to assist water evaporation. The drying gas
that applies in this technology is a mixture of air and nitrogen gas o confrof the oxygen
fevel below 5% in order to minimize oxidation. A powder of 212,000 {U/g Vitamin D3 was
obtained.

2. Characterization of the powder of the invention

Two different batches of the powder obtained according 1o sectiont. were evaluated for
maisture content, bulk density, tapped density, compressibility and flowability. Primary

particle size distribution {before agglomeration} was also evaluated.
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More specifically, the primary particle size distribution, and average parlicle diametlers
D3.2 and D43 of the primary particles were measured by particle sizer with zeta potential

{Malvern}. The frue densily was determined in friplicate by helium pycnometer (AccuPye
1330, MicroMeritics, US) at 2522°C. Bulk density of the final powder was detaermined in
triplicate by adding accurately weighed (about 4 g} powder {o 25 mi graduated measuring
cylinder. Corresponding volumes was measured to obiain the bulk density. Tapped density
of the final powder was determinead., as per USP | method, using automatic tapper (Stav
2003, Stampivolumeter, Swilzerland). Flowability of the final powder was deferminad by
catoulating Carr’s index.

The results obtained are presented in Table 1.

Table 1;
Sample 1 Sampile 2
Moisture content % 4.58 4.66
Primary particle granulometry: &{0.1) g g
{0.2) 13 14
RParticle size distribution (um} {0.5) 25 30
0.8} 82 71
¢{0.9) g8 141
[ {3, 2} - Surface weighted mean g 20 21
D |4, 3] - Volume weighted mean {gm 70 114
True density glom?® 1.55 1.55
Bulk density g/ml 0.52 0.50
Tapped density g/ml 0.56 0.55
Carr's index % 8 9.5
Flowability Exceilent Exceilent

3. Tableting of the powder according to the invention

The powders of the invention were then evaluated for their tableting properties. To this
end, the powders were formed into tablets of 400 mg at 1,000 1U vitamin D3 (tablets “IN-
1,000 1U” according to the invention), or at 10,000 U vitamin D3 (tablets "IN-10,000 U~
according to the invention)} by way of a single punch machine (Korsh XP1) and evaluated
for hardness, friability and disintegration.

The formuiation of the tablets was the followings:

Powder to be evaluated 50 mg
Bifunctional filler {with disintegrating and binding properties)
{(PEARLITOL® Flash, a compound of co-processed mannitol and starch}

344 mg
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Lubricant (Magnesium stearate) 4.8 mg
Sweetaensr {Sucralose) 1.2 mg
Total 400 mg

Friability was measured according to US Phamacopeia of reference "General Chapters;
Tablet Friabflity <1216>", as in force in October 1% 2017, Disinlegration was measured
according to US Pharmacopeia of reference "General Methods, Disintegration <701>",
as in force in Oclober 18t 2017,

As a comparison, commercial tablets of vitamin D3 at 1,000 IU vitamin D3 were also
evaluated (comparative "CP-Commercial 1,000 iU7),

The comprassion gettings, as well as the resuits obtained are presented in Table 2.

Tabls 2;

Tablet reference IN-10,000 I3 | IN-1,000 {U | CP-Commercial 1,000 1L
Fo (KN) 11.3 9.8 N/A

Fe {N) 86 111 N/A

Relative Humidity 28% 27% N/A
Hardness Average 50.4 47.5 N/A
Disintegration 56 sec 57 sec 1 min 16 sec
Friability 0.49 0.69 0.82

The powder according 1o the invention exhibits good tableting capacity, as demonstrated
by its ability to form tablets of good hardness. Moreover, the tablets oblained thereof
disintegrate in a short period, lower than 60 seconds, which render them suitable for use
in fast-dissolving solid dosage forms, In particular for orodispersible tablets,
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Claims

A process for the preparation of a powder by electrostatic spray-drying of an oil-in-
water emulsion, wherein said oil-in-water emulsion comprises an octenyl succinate
starch and a maltodextrin, wherein the powder comprises an octenyl succinate starch
and a maltodextrin and has:

a bulk density of at least 0.30 g/ml,

a tapped density of at least 0.30 g/ml, and

a Carr’s index lower than 15 %, wherein the Carr’s index (C) is calculated as follows:

¢ =100 x (1- 25
Pr

wherein
pg is the bulk density of the powder, and
pr is the tapped density of the powder.

The process of claim 1, wherein said maltodextrin is derived from starch having at least
20 % of amylose, preferably from 25 to 50 % of amylose, still preferably from 25 to
45 % of amylose, still preferably from 30 to 45 % of amylose, still preferably from 35 to
45 % amylose; expressed as dry weight relative to the total dry weight of said starch.

The process according to any of claims 1 and 2, wherein said maltodextrin is derived
from legume starch.

The process according to any of claims 1 to 3, wherein said octenyl succinate starch
is derived from starch having more than 50 % of amylopectin, preferably at least 60 %
of amylopectin, still preferably at least 80 % of amylopectin, still preferably at least
90 % of amylopectin, still preferably at least 95 % of amylopectin; expressed as dry
weight relative to the total dry weight of said starch.

The process according to any of claims 1 to 4, wherein said octenyl succinate starch
is sodium octenyl succinate starch.

The process according to any of claims 1 to 5, wherein said octenyl succinate starch
has a Hydrophilic-Lipophilic Balance (HLB) selected within the range of from 8 to 16,
preferably of at least 10, still preferably selected within the range of from 12 to 16, still
preferably selected within the range of from 14 to 16, for instance equal to 15.
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The process according to any of claims 1 to 6 wherein said oil-in-water emulsion
exhibits a weight ratio of octenyl succinate starch to maltodexirin selected within the
range of from 1:1 to 1:100, still preferably of from 1:2 to 1:50, still preferably of from
1:5 to 1:40, still preferably of from 1:10 to 1:30, still preferably of from 1:15 to 1:25.

The process according to any of claims 1 to 7 wherein said oil-in-water emulsion has
a solid content selected within the range of from 20 to 80 %, still preferably of from 30
to 70 %, still preferably of from 40 to 60 %, still preferably of from 50 to 55 %; this
percentage corresponding to the weight of solids, with respect to the total weight of

said oil-in-water emulsion.

The process according to any of claims 1 to 8, wherein the oily phase of said oil-in-
water emulsion represents from 1 to 50 % by weight the total solid content of said oil-
in-water emulsion, still preferably from 5 to 40 %, still preferably from 10 to 30 %.

10. The process according to any of claims 1 to 9, wherein the starchy materials of said oil-

11.

in-water emulsion represent at least 40 % by weight the total solid content of said oil-
in-water emulsion, still preferably at least 50 %, still preferably at least 60 %, for
instance from 70 to 90 %, preferably from 70 to 85 %.

A powder obtained by the process of any of claims 1 to 10, wherein the powder
comprises an octenyl succinate starch and a maltodextrin and has:

a bulk density of at least 0.30 g/ml,

a tapped density of at least 0.30 g/ml, and

a Carr’s index lower than 15 %, wherein the Carr’s index (C) is calculated as follows:

¢ =100 x (1= 25
Pr

wherein

pg is the bulk density of the powder, and

pr is the tapped density of the powder.

12. The powder of claim 11, wherein said powder has bulk density selected within the

range of from 0.30 to 0.70 g/ml, preferably of from 0.40 to 0.60 g/ml.

13. The powder of any of claims 11 and 12, wherein said powder has tapped density

selected within the range of from 0.30 to 0.70 g/ml, still preferably of from 0.40 to 0.60
g/ml.
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15.

16.

17.

15

The powder of any of claims 11 to 13, wherein said powder has Carr’s index selected
within the range of from 5 up to 15 %, still preferably, lower than 12 %, still preferably
lower than 10 %.

A solid dosage form comprising the powder of any of claims 11 to 14.

The solid dosage form of claim 15, wherein said solid dosage form is selected from a
powdery composition, a tablet, or a hard capsule.

The solid dosage form of any of claims 15 and 16, wherein said solid dosage form
exhibits disintegration time lower than 90 seconds, still preferably lower than
80 seconds, still preferably lower than 70 seconds, still preferably lower than 60
seconds, for instance from 10 to 60 seconds, wherein the disintegration is measured
according to US Pharmacopeia of reference "General Methods, Disintegration <701>"
as in force in October 1st 2017.



