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Description

The present invention is directed to a readily
dissolvable carrier material for administration of
drugs, nutrients, vitamins, biclogically-active ma-
terials, foodstuffs, and any other medically useful
materials or materials capable of sustaining human
or animal life, and combinations thereof and to a
maethod of manufacturing such carrier material. This
carrier material may be a semi-rigid or rigid solig
carrier having a high degree of void space for
carrying the drugs, nutrients and the like. The
carrier material of the present invention is intended
to be capable of relatively immediate dissolution
into fiquid form upon contact with animal or human
saliva or water for oral ingestion.

In specific embodiments, carrier materials of
the present invention are dissolvable and/or dis-
persible in aqueous liquids for liquid administration
of drugs, nutrients and the like. In any embodiment,
the compositions of the present invention are pro-
mplly available for absorption by mammals and
can be prepared in the form of wafers, tablets,
granules, powders or in liquid form for administra-
tion to man and animals. In particutar, the methods
and compositions of the present invention are di-
rected to a new freezs drying process to dehydrate
foodstuffs or hydrated gel and foam materials, par-
ticularly proteinaceous substances, thereby leaving
porous solid materials capable of absorbing and
adsorbing high percentages of the drugs, nutrients,
and the like, and capable of rapid dissolution in
aqueous liquids or in the mouth of man and ani-
mals for prompt delivery of active materials to the
bloodstraam.

The method and compositions of the present
invention are directed to an alternative method of
drying drug and nutrient carriers or nutrients that
produce solid, rigid, but rapidly dissolvable drug
and nutrient carriers or nutrients capable of rapid
liberation of the active component to the body in a
method that yields new and unexpected results
over extant methods of freezs drying.

Accordingly, it is an objective of the present
invention to provide a new and improved composi-
tion comprising a porous, dshydrated solid carrier
for drugs, biologically-active materials, nutrients,
and the like that dissolves unexpectedly quickly in
water or in the mouth of the recipient for unexpect-
edly fast delivery of an active substance to the
bloodstream.

Another objective of the present invention is to
provide a new andg improved method of dehydrat-
ing a gel or foam solid material in gel or foam form
such that the ge! or foam substantiafly retains its
gel led or foamed volume, and retains sufficient
rigidity for handling and oral ingestion, but loses
most or all of its water content to provide a solid,
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skeletal carrier that is exceptionally porous, ca-
pable of carrying many times its weight in a liquid
active substance and capable of unexpactedly
quick dissolution when orally ingested.

A still further objective of the present invention
is to provide a method of manufacturing such a
composition or dried foodstuff and/or drug without
needing a lyophilization or other vacuum siep.

The compositions of the present invention have
several advantages over conventional oral dosage
forms:

(1) the described formuiations overcome objec-
tionable tastes of incorporated nutrients and
drugs;
(2) as compositions of thig invention disintegrate
in the mouth or when, as an option, the formula-
tions are prepared and taken in liquid form, such
as suspensions, the compositions retain the
characteristics of a stabie suspension; and
(3) the medical and nutrient components of the
compositions are quickly availabls for absorption
by the body.
Finished products of this invention are ideal for
persons who have difficulty ingesting drugs, bio-
logically-active materials and nutrients which are
commonly prepared as pills or tablets.

in accordance with an important embodiment
of the present invention, a composition of (1) a
hydrogei or foamed, hon-toxic, edible solid carrier
material, such as a proteinaceous material, particu-
larly gelatin or a gelatin derivative, e.9., gelatin;
gelatin A; gelatin B, modified fluid gelatin, albumin,
and the like; or hydrogels formed from materials
such as acacia, tragaganth, and/or guar gum; or
agueous foams formed with any anionic, cationic or
amphoteric surfactant, either synthetic or natural
{biosurfactants) e.g., lecithin; together with (2) a
non-toxic, edible, mono-, di- or polysaccharide, ca-
pable of rigidifying the hydroge! or foam substance
during dehydration thereof, for example, dextran or
a dextran derivative, such as maltodexiran, can be
dried in accordance with the present invention to
leave a porous skelston carrier, preferably of a
proteinaceous material, capable of absorbing
and/or adsorbing many times its weight in a drug
and/or nutrient and the like.

In a preferred form of manufacturing, the solid,
porous, skeletal carrier is formed by drying the
fully hydrated gel or foam material from the gel or
foamed state by transfer of water from the hy-
drated material to an alcohol solution, when both
the hydrated gel or foam material and the alcohol
are frozen or near freezing, without necessitating
vacuum conditions, as needed for lyophilization.

A literature search of Chemical Abstracts 1975
to 1988 failed to reveal any reference which antici-
pates or suggests the water removal methods of
this invention or the products produced by such
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methods.

Reference texts such as Remington's Phar-
maceutical Sciences, 15th Edition, 1978, and Lach-
man et al., The Theory And Practice Of Industrial
Pharmacy, Lea & Febiger, 1978, describe the pro-
cess of lyophilization as a method to stabilize water
and heat-sensitive drugs.

Patent references which include lyophilization
in their respective methods are exempilified by Al-
exander U.S. Patent No. 4,573,883; Lafon U.S. Pat-
ent No. 4,616,047, Vendsl U.S. Patent No.
3,496,267, and Saferstein, et al. US. Patent No.
4,752,466. in sach of these patents a method in-
volving lyophilization or freeze drying under vacu-
um conditions of unstable compositions is dis-
closed.

Aside from the common use of low tempera-
ture, the low temperature drying method of the
present invention has very little similarity to the
process of lyophilization. The differences of meth-
od and product between this invention and the well
known lyophilization process will become more ap-
parent hereinafter.

Lyophilization involves the use of mechanical
equipment and control of vapor pressure to pro-
duce stabilized drugs. In contrast, the method of
the present invention includes the use of an or-
ganic solvent and is based on the chemical pro-
cess of solubilization and dissolution to produce
drug and nutrient delivery compositions, preferably
under ambient pressure conditions.

In brief, the present invention is directed to
compositions and methods providing porous, semi-
rigid or rigid solids and semi-solids that disinte-
grate virtually instantaneously when contacted by
water, saliva, and aqueous solutions and disper-
sions and are particularly useful for the oral deliv-
ery and ingestion of drugs, nutrients and the like.
As used in this disclosure, the term "drug™ means
any composition defined as a drug, e.g. by "Dor-
land's Medical Dictionary, 27th Ed., 1988, W.B.
Saunders Company, Philadelphia, U.S.A., stc. Also,
the terms "nutrients™, "foods" and “foodstuffs” are
used interchangeably and mean any composition in
liquid, solid or semi-solid form, without limit, or
combinations thereof that are ingested and assimi-
lated by an animal, particularly man, to¢ maintain
growth and life. These compositions which may be
used singly or in any combination in conjunction
with the disclosed delivery system include vita-
mins, minerals, essential and non-essential amino
acids, cations, anions; and also fats, proteins and
carbohydrates, without limit, including nutritive de-
rivatives therefrom. For purposed of this specifica-
tion, powdered, granular or other forms of bev-
erages such as coffee, milk and the like are in-
cluded as "food" compositions that can be pre-
pared by the method of the present invention.
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Finished products of this method may be in the
form of wafers, tablets, powders, granules or liquid
forms. Alternatively, finished products of the
present invention in the form of wafers, powders or
granules may be used to prepare emulsions and
suspensions of drug, biologically-active, medical or
nutrient components.

The methods of the present invention may also
produce useful freeze dried compositions of food
and drug compositions that are more stable, and
more capable of dissolution and dispersion than
those produced by other methods.

In an important embodiment of the present
invention, a composition of (1) a hydrated gel or
foam material and (2) a rigidifying agent for the gel
or foam, is intimately contacted with an anhydrous
organic fiquid desiccant, such as anhydrous ethyl
alcohol at a temperature of about 0°C or below,
until substantially all of the water is removed from
the gel or foam material. To achive the full advan-
tage of the present invention, a homogenous mix-
ture of the gel or foam, together with a rigidifying
agent for the gel or foam is immersed in the liquid
desiccant until completely dehydrated.

Preferably, the componsnt materials of the
compositions are sequentially combined to produce
interim products that are subjected to processes of
solubilization and dissolution at temperatures of
about 0*C or below; preferably -10*C or lower. An
ice-dissolving anhydrous organic desiccant is used
for dehydration in accordance with the preferred
process of the present invention. The organic liquid
water removal step removes the water from the
composition being prepared and provides new and
unexpected advantages in the finished products.
The finished products in accordance with the meth-
od of the present invention are complete when
from about 50% to about 100% by weight of the
water of the hydrated gel or foam material of this
method have been removed and transferred to the
liquid desiccant.

The water used to make the hydrated gel can
be any water, particularly pure water such as dis-
filled water. it has been found that structured water
that has been polarized, particularly the equilibrium
phase water and/or coacervate phase water from a
two phase coacervate water composition provide
increased structural integrity to the solid carrier
materials and increase production speed. Equilib-
rium phase water and coacervate phase water can
be obtained by the methods disclosed in Ecanow
U.S. Patent Nos. 4,343,797, 4,588,032; 4,596,788,
and preferably Ecanow U.S. Patent No. 4,539,204,
which patents are hereby incorporated by refer-
ence. Two phase aqueous coacervate compositions
having non-miscible water phases (equilibrium
phase water and coacervate phase water) in equi-
librium due to their differences in polarity are well
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known, and any non-toxic equilibrium phase water
and/or coacervate phase water is suitable in accor-
dance with this embodiment of the present inven-
tion. Coacervate phase water is preferred because
of its ability to impart increased structural integrity
to the solid carriers of the present invention while
retaining their porosity and prompt dissolution
properties.

In addition to improving the structural integrity
of the water composition, i.e. less crumbiing during
packaging and the like, the use of coacervate
phase water as opposed to distilled water to for-
mulate the wafer composition reduces the time
necessary to produce the finished product by ap-
proximately 10%. Given that anticipated manufac-
turing runs of the product will be 50,000 wafers or
more per week, the savings in processing time is
believed to be significant.

In this method, the water-hydrated composition
of the gel or foam material and a rigidifying agent
therefor are frozen in a vessel suitable for maintain-
ing temperatures of 0*C or lower. The water re-
moval steps may be repeated as often as is re-
quired to produce the required degree of dehydra-
tion.

To achieve the full advantage of the present
invention, the finished compositions are completely
dehydrated. On completion of the low temperature
deslccant water-removal steps, the resulting prod-
uct optionally can be further dried by any of the
conventional methods to provide porous, solid
drug, biological and/or nutrient delivery composi-
tions in the form of wafers, tablets, granules and
powders, or dried food or foodstuffs or the like. If
desired, the solids can be rehydrated to provide
liquid compositions.

Incorporation of a desired dose of the medical
or nutritional component(s) in the porous solid car-
riers of the present invention and, as preferred, the
addition of one or more flavoring agents complete
the process for manufacturing the carrier material
of the present invention. The finished compositions
are suitable for oral administration and provide new
and unexpected rapid liberation of the active com-
ponent to the bloodstream of the recipient, particu-
larly for epilingual administration. Since the com-
positions of the present invention disintegrate in-
stantaneously in the mouth of the user, their con-
tents are promptly available for absorption by the
body. The finished products of this invention can
be prepared as wafers, tablets, granules, powders,
or as required as liquid forms such as suspensions
and can be administered to man and animals. The
methods and compositions of the present invention
include methods to prepare freeze dried foodstuffs,
and produce drug formulations that have improved
stability and dispersibility in liquids.
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The present invention may specifically provide
a new and improved gelatin-polysaccharide solid
carrier, and method of manufacturing the solid car-
rier, for oral administration of active materials, such
as drugs, biologicallyactive materials, foods, nu-
trients, vitamins and the like that is unexpectedly
porous for receipt of the active material and is
unexpectedly readily dissolvable in the mouth with
saliva so that the active material is quickly assimi-
lated through the mouth tissue or ingested into the
Gl tract.

The present invention may also specifically
provide a new and improved method of freeze
drying a hydrated, proteinaceous solid carrier ma-
terial by intimately contacting the carrier, in sub-
stantially completely hydrated form, with an anhy-
drous desiccant, at 0*C or below, to transfer water,
in its frozen state, to the desiccant by sublimation
or dissolution or solubilization.

The above and other aspects and advantages
of the present invention will be better understood in
conjunction with the following detailed description
of preferred embodiments and their manufacture:

The finished products of the present invention
may be wafers, tablets, granules, powders or lig-
uids. Tablets or wafers weighing about 100 to 150
mgs are preferred and may be of any size appro-
priate for oral administration. The compositions of
this method may also be introduced into the body
by other routes of administration. The disclosed
carrier compositions may range in weight from
about 1/2 gram to about 1200 mgs or more. The
preferred method comprises the following steps: {1)
Mix the following ingredients together: about 1
gram of flavored gelatin powder or other gelatin-
based equivalent, about 2 grams of maltodextrose,
about 0.5 gram of gelatin A; about 2 grams of
sucrosa, optionally for palatability, and as pre-
ferred, about 1 gram, or other desired dosage, of
flavoring agents or sweeteners, such as ASPAR-
TANE®. The quantities may be adjusted as pre-
forred by the formulator. After mixing these compo-
nents, add coacervate phase water in an amount
that will make a final volume of about 100 ml., (2)
heat while stirring the product of step (1) to about
60° C or unti! the product becomes a visually clear
solution. Next, (3) cool the product of step 2 to
about 37 * G or less but preferably short of freezing,
(4) following step 3, the required quantity of the
nutrient, drug or other active component is dis-
persed in the product of step 3. As preferred, one
or more flavoring agents may be added to the
product of step 3 at the same time the drug com-
ponent has been mixed into the product of step 3
(5) Next, rinse the molds to be used in forming the
composition with any pharmacsutically acceptable
coating liquid or lubricant, for example a solution of
about 10% of a phospholipid, such as lecithin, in
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grain aicohol of about 150-180 proof. {8) Allow the
molds to dry at ambient temperature. {(7) Next, fill
sach compartment of the mold with that quantity of
the product of step 4 as will give the desired unit
does in each finished wafer or tablet as preferred.
(8) Store the product of step 7 at a temperature of
0*C or lower for about 30-60 minutes or until the
molded product (e.g. wafer or tablet) is frozen
solid. Temperatures of about -20*C to about
-30*C are preferred. (9) Next, on completion of
Step 8, the frozen semi-finished product is re-
moved from the mold.

At the option of the formulator, any one step or
combination of process steps 1 through 8 and the
related optional steps may be repeated to produce
a seml finished product comprised of any number
of layers as preferred by the formulator. The frozen
tablets are removed from the mold and contacted
with a suitable anhydrous alcohol, e.g. sthyl al-
cohol, such as by immersion therein, preferably in
an airtight (hermetically sealed) container, step
(10), as follows: The weight ratio of alcohol to the
product can be approximately at least 10:1 alcohol!
to product, but is preferably about 40:1. This ratio
may be adjusted as desired by the formulator.
Next, place the product of step 8 in a suitable fluid-
permeable container, e.g. a plastic container which
may be a fine mesh plastic bag or a plastic bottle
containing multiple holes of 0.5 mm or less or
more and immerse in a container of anhydrous
ethy| alcoho! maintained at a temperature of -15*C
or lower. The water content of the alcohol can be
measured before this step. Step 10 continues until
the water content of the alcohol is about 2.5% or
more. The process of step 9 is repeated using a
fresh supply of anhydrous alcohol until about 100%
of the water has been removed from the dosage
form formulation. Next, optionally, place the tablets
or wafers resulting from step 10 on blotting paper
and transfer quickly to a vacuum chamber. (11)
Optionally vacuum dry the product of step 10 at
ambient temperature until no odor of the ethyl
alcohol remains. (12} A desired quantity of the drug
component then is added by means of a pipette to
the surface of each wafer or tablet after vacuum
drying.

Another method is as follows: (1) Mix the fol-
lowing Ingredients together: about 1 gram of fla-
vored gelatin powder or other gelatin-based equiv-
alent, about 2 grams of maltodextrose, about 0.5
gram of gelatin A; about 2 grams of sucrose, op-
tionally for palatability, and as preferred, about 1
gram, or other desired dosage, of flavoring agents
or sweeteners, such as ASPARTANE®. The quan-
tities may be adjusted as preferred by the formula-
tor. After mixing these components, add distilled
water in an amount that will make a final volume of
about 100 mi., {2) heat while stirring the product of
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step 1 {o about 60 *C or until the product becomes
a visually clear solution. Next, (3) cool the product
of step 2 to about 37°C or less but preferably
short of freezing, (4) rinse the molds to be used in
forming the tablets of this method with any phar-
maceutically acceptable coating liquid or lubricant,
for example a solution of about 10% of a
phospholipid, such as lecithin, in 190 proof grain
glcohol. (5) Allow the molds to dry at ambient
temperature.

Next, (6) fill each compartment of the mold
with about 1 m| of the product of step 3. (7) Store
the product of step 6 at a temperature of 0*C or
lower for about 30 minutes or until the molded
product (tablet) is frozen solid. (8) Remove the
product of step 7 from storage and add that quan-
tity of the drug, nutrient or combinations of each,
preferably in powder or liquid form, e.g., as an
aqueous solution, as preferred by the formulator, to
the surface of each tablet within the mold. During
this step, the product should be protected from
thawing. It is preferred that the product of step 8 is
further processed with step (9) which comprises
the following: remove the product of stsp 8 from
storage and add from about 0.5 to about 3 mis of
the product of step 1 to the upper surface of each
frozen tablet in the mold. (10) Refrigerate the prod-
uct of step 9 for about 30 minutes or more at 0*C
or lower. At the conclusion of step 10, if preferred,
the product is removed from refrigeration and one
or more flavoring agents are added to the surface
of each frozen tablet in an amount ranging from a
trace amount to one drop or more according to the
preference of the formulator. At this point, the prod-
uct comprises a semi-finished frozen tablet com-
prising of three layers,

At the option of the formulator, any one step or
combination of process steps 1 through 8 and the
related optional steps may be repeated to produce
a semi finished product comprised of any number
of layers as preferred by the formulator. On com-
pletion of step 10 the frozen tablets are removed
from the mold and contacted with a suitable liquid
organic desiccant, e.g. anhydrous ethyl alcohol,
such as by immersion therein, preferably in an
airtight container, step (11), as follows: The weight
ratio of alcohol to the product can be approximately
at least 10:1 alcohol to product, but is preferably
about 30:1 to about 50:1, e.g. about 40:1. This ratio
may be adjusted as desired by the formulator.
Next, place the product of step 10 in a suitable
plastic container which may be a fine mesh plastic
bag or a plastic bottle containing multiple holes of
0.5 mm or less or more and immerss in a container
of anhydrous ethyl alcohol maintained at a tem-
perature of -15*C or lower. The water content of
the alcohol can be measured before this step. Step
11 continues until the water content of the alcohol
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is about 2.5% to about 5% by weight. The process
of step 11 is repeated using a fresh supply of
anhydrous alcohol until about 100% of the water
has been removed from the dosage form formula-
tion. Next, (12) place the tablets resulting from step
11 on blotting paper and transfer quickly to a
vacuum chamber. (13) Vacuum dry the product of
step 11 at ambient temperature until no odor of the
ethyl alcohol remains.

In another embodiment of the present inven-
tion, (14) the desired dose of the drug componant
is added by means of a pipette to the surface of
sach tablet after the product has been wvacuum
dried.

In accordance with another important embodi-
ment of the present invention to produce the po-
rous carrier materials, the hydrated composition of
gel or foam material and gel or foam material
rigidifying agent preferably in a frozen state, are
spread on a preformed sheet. The sheet then is
placed in a suitable freezer chest, preferably manu-
factured of porcelain. A container of anhydrous
ethyl alcohol also is placed in the freezer chest in a
weight ratio of at least 10:1 alcohol to wet product,
o.g., 40:1. The temperature of the interior of the
chest is maintained at the temprature ranging from
about 0°C to about -15° C or lower. The transfer of
water from the starting materials to the alcohol is
continued until about 90% to about 100% of the
solvent is transferred from the starting material to
the anhydrous ethyl alcohol. The alcohol is re-
placed as required to complete the process of
water removal. The processed material then is re-
moved from the alcohol and dried by any phar-
maceutically acceptable method to remove any al-
cohol which is present in the composition. The
resulting product comprises a porous solid suitable
for purposes of oral delivery of drugs, nutrients and
the like. The product may be in tablet, powder or
granular form, or reconstituted with water or other
solvents for a liquid product.

The preferred procedure to add the drug or
nutrient component to the porous solid dslivery
compositions described above is as follows: The
component to be added is dissolved in any appro-
priate solvent including organic solvents. The dis-
solved drug is added dropwise by means of a
hypodermic syringe or other similar device to the
surface of the delivery compositions in that amount
that will give the desired dose to each product unit.
the porous solid, its spaces now containing the
drug or nutrient, then is dried using any conven-
tional drying method to remove all traces of the
solvent used in the formulation step. As preferred,
the drug or nutrient component can be added to
the interim product during early stages of preparing
the porous solids. As preferred by the formulator,
any flavoring agent may be added to the product
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by placing the agent in solution and adding that
quantity of the flavoring agent that is preferred to
the surface of the product by means by a hypoder-
mic syringe or other similar device.

To prepare a granular form of the composition,
the finished product is processed with a rotating
granulator or other similar grinding equipment.

To prepare the powder form of this invention, a
fine wire mesh with openings ranging from about
50 to 300 microns is used in place of the blister
mold used to form tablets or wafers. The steps
described to produce the tablet dosage form then
are followed to produce a powder delivery form.

The starting materials of this method comprise
the following compositions or combinations thersof:
any pharmaceutically acceptable gel or foam ma-
terials prepared from any surfactant, synthetic or
biological, particularly protsinaceous materials such
as gelatin, including types A and B fluid gelatin and
golatin derivatives and albumin. Other suitable gel
or foam forming compounds of biological or syn-
thetic origin, used singly or in combination, include
phosphalipids, singly or in combination, particularly
lecithin and coacervate egg lecithin.

Suitable rigidifying agents for such gels,
hydrogels, and foam-forming materials include dex-
tran and dextran derivatives, such as maltodexiran;
carbohydrates including the mono-, di-, and other
polysaccharides. The monosaccharides include
without limitation, dextrose, fructose and galactose
and the sugar alcohols mannitol, xylitol and sor-
bitol; the disaccharides include without limitation
sucrose, lactose and maltose. Oligosaccharides in-
clude polymers of the monosaccharide sugars,
polysaccharides include dextrans having molecular
weights ranging from 40,000 to 90,000. The
amount of rigidifying agent is an amount sufficient
to rigidity the gel or foam material, generally about
.1 to 5 times the weight of the gel or foam forming
material (dry basis).

The liquid, anhydrous organic desiccants used
for dehydration include any organic solvent without
limitation that will dissolve ice at about 0*C or less,
including acetone and the alcohols but especially
ethyl alcohol about 150 to 200 proof; about 200
proof is preferred. As preferred, any pharmaceuti-
cally acceptable flavoring agent or combinations of
such agents, including natural and synthetic flavor-
ing agents, such as ASPARTANE® and flavor en-
hancing agents, such as the commercial product
VELTOL® (Pfizer); preservatives such as methyl
paraben, propyl paraben and combinations thereof.

The oral delivery compositions of the present
invention are useful to administer drugs in each of
the following categories: drugs acting on the central
nervous system; drugs acting at synaptic and
neuroeffector sites; autacoids, cardiovascular
drugs; drugs affecting renal function and electrolyte
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metabolism; drugs effecting uterine motility; anti-
biotic drugs; anti-fungal drugs; antineoplastic drugs;
drugs acting on blood and blood forming organs
and hormones. Nutrients that are useful for oral
delivery in accordance with the present invention
include water-soluble vitamins, such as the B vita-
mins and vitamin C; water soluble trace elements
such as copper, sélenium, calcium, chromium,
zinc, magnesium and iron; electrolytes without limi-
tations including sodium, potassium, magnesium,
calcium, lithium, ammonium, phosphorous, chlo-
ride, iodide, bromids, fluoride, acetate, sulfate, car-
bonate, phosphate, lactate, gluconate and lac-
tobionate; also carbohydrates; amino acids includ-
ing leucine, isoleucine, lysine, mathions,
phenylalanine, threonine, tryptophan, valine, ai-
anine, arginine, histidine, proline, serine, tyrosine,
glycine, taurine and carnitine, as the L-, D- and
racemic forms but particularly the L-acids and
branched chain amino acids; also keto-analogs of
all of the above listed amino acids; partial
hydrolysates of proteins and oligo and poly-pep-
tides of synthetic origin; also phospholipids without
limitation. As an option, antioxidants, preferably a
tocopherol, may be included in formulations of this
invention which deliver nutrients.

To prepare freeze dry compositions of food,
the following preferred process is used. (1) Freeze
a unit of the food composition, e.g., whole milk, at
0*C or below until the unit is converted into a
frozen solid. (2) Next, dehydrate the frozen milk in
an airtight container using anhydrous alcohol pref-
erably in a weight ratio of alcohol to frozen milk of
at least about 10:1 to achieve fast dehydration, as
follows: Place the product of step 1 in a suitable
fluid-permeable container, &.g. a piastic container
which may be a fine mesh plastic bag or a plastic
bottle containing multiple holes of 0.5 mm or less
and immerse in a container of anhydrous ethyl
alcohol maintained at a temperature of about
-15°C or below. The water content of the alcohol
can be measured before this step. Step 2 contin-
ues until the water content of the alcohol is about
2.5% or more. The process of step 2 is repeated
using & fresh supply of anhydrous alcohol. The
procass continues until about 100% of the water
(ice) has been removed from the frozen milk. (3)
Next, optionally, place the dehydrated frozen milk,
e.g., in wafer or tablet form, resulting from step 2
on blotting paper and transfer quickly to a vacuum
chamber. (4) Optionally vacuum dry the product of
step 3 at ambient temperature until no odor of the
ethyl alcohol remains. Completion of step 4 pro-
duces a finished powdered product of freeze dried
milk, a dry foodstuff. This product has the flavor of
the natural product but has improved stability and
an extended shelf life extending to 1 year or more.
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To improve the stability and dispersibility of
drug formulations, the following process is used.
{1) Prepare a slurry of the desired drug using any
liquid as the solvent, i.e., water, glycerin, and the
like. Water is preferred, particularly coacervate
phase water. In the instance of water-insoluble
drugs, coacervate phase water or a suspension of
the drug in water may be used. (2} Place the
composition of step 1 in a suitable fluid-permeable
container and follow the procedures of steps 2, 3,
and 4 described above with reference to the pro-
cessing of frozen milk. The finished product com-
prises the desired drug in powdered form which
may be placed in liquid or solid form and admin-
istered or stored. If packed under vacuum con-
ditions, the shelf life of the drug may extend to 3
years or more,

EXAMPLES
EXAMPLE 1

Mix the following ingredients together: 1 gram
of flavored gelatin powder, 2 grams of maltodex-
tran, 0.5 gram of gelatin A; 2 grams of sucrose and
1 gram of ASPARTANE®. After mixing these com-
ponents, add distilled water in an amount that will
make a final volume of about 100 ml. Stir and heat
the product to 60°*C; continue this step until it
comprises a clear solution. Next cool the product to
37°C. Prepare blister molds to make the porous
tablets by first rinsing the molds with a 10% solu-
tion of lecithin in 190 proof grain alcohol. Following
the rinsing step, and dry the mold at ambient
temperature. Fill each compartment in the mold
with 3 mis of the solution described immediately
above. Next, store the product at a temperature of
-10*C or lower for 40 minutes. Remove the prod-
uct from storage and add 300 mgs of powdered
acetominophen to the surface of each tablet within
the mold. During this step, the product must be
protected from thawing. The product is then stored
under refrigeration at -10* C for 40 minutes.

Next, romove the product from storage and
add 3 mis of the gelatin-based solution described
above to the upper surface of each frozen tablet in
the mold. Refrigerate the product for 40 minutes at
-10*C.

Transfer the frozen tablets from the mold to a
mesh plastic bag. Immerse the bag and its con-
tents in a hermetically sealed container of anhy-
drous ethyl alcohol maintained at a temperature of
-20*C. The immersion step continues until tests
reveal that the tablets are completely dehydrated.
Replace the alcohol with fresh supplies of anydrous
aleohol as required to facilitate dehydration. Con-
tinue this step until no odor or other evidence of
alcohol can be detected. On completion of this



13 EP 0 450 141 B1 14

step, the composition comprises a finished product.
EXAMPLE 2

Example 2 follows the procedure of Example 1
except that 260 mgs of powdered erythromycin is
used in place of acetominophen.

EXAMPLE 3

Example 3 follows the procedure of Example 1
except that ASPARTANE® is not used and the
refrigeration temperatures are -20*C rather than
-10*C.

EXAMPLE 4

Example 4 follows the procedure of Example 1
except that all the formulation steps are repeated
ptior to the immersing the product in anydrous
ethyl alcohol. The finished product will comprise a
six layer tablet.

EXAMPLE 5

The method of Example 1 is followed except
that 300 mgs of acetominophen is mixed into the
gelatin based solution after it has cooled. The step
of adding acetominophen to the surface of the
frozen inter in product is omitted.

EXAMPLE 6

The method of Example 1 is followed except
that 300 mgs of acetominophen is added to the
cooled gelatin-based solution. The finished product
of this example contains 600 mgs of ac-
etominophen.

EXAMPLE 7

The method of Example 1 is followed except
that two drops of cherry flavoring is added by
pipstte to the surface of each formed tablet.

EXAMPLE 8

The method of Example 1 is followed except
that the finished tablets are processed by a
granulator to produce a granular porous solid dos-
age form.

EXAMPLE 9

The method of Example 1 is followed except
that a fine plastic mesh is used in place of the
blister mold. The finished product comprises a
powder form of the claimed composition.
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EXAMPLE 10

The method of Example 1 is followed except
that the following minerals are added to the cooled
gelatin-based sclution: iodine 150 mg; calcium, 1
mg; magnesium 400 mg; manganese 3 mg; iron 18
mg; copper 2 mg, zink 15 mg; and phosphorous, 1
gm. Store the product at 33*C to give a slurry-like
consistency to the product. Following the first
freezing step, a composition comprised of 500 mgs
of Vitamin C, 15 units of Vitamin E; 15 mg of
Vitamin By; 17 mg Vitamin Bz; 100 mg niacin; 25
mg Vitamin Bg; 12 mg Vitamin Bs2, and 25 mg
pantothenic acid is added to the surface of each
semi-finished frozen tablet. The remaining process-
ing steps of Example 1 are used as given. The
step in Example 1 in which the drug is added is not
used in this Example. In addition, this Example
illustrates a method wherein two groups of com-
positions which are incompatible from a manufac-
turing point of view can be prepared in a single
tabiet.

EXAMPLE 11

The method of Example 1 is followed except
that the step in which acetominophen is added is
not used. In this exampls, 3.5 grams of VIVONEX®
{Norwich-Eaton) is mixed into the cooling gelatin
based solution and stored under refrigeration at
35°C to give a slurry-like consistency to the prod-
uct. The blister molds are filled with 25 mis of this
composition.

EXAMPLE 12

(1) Mix the following ingredients together:
about 1 gram of flavored gelatin powder or other
gelatin-based equivalent, about 2 grams of mal-
todextrose, about 0.5 gram of gelatin A; about 2
grams of sucrose, optionally for palatability, and as
preferred, about 1 gram, or other desired dosage,
of flavoring agents or swesteners, such as ASPAR-
TANE®. The quantities may be adjusted as pre-
ferred by the formulator. After mixing these compo-
nents, add distillod water in an amount that will
make a final volume of about 100 ml., (2) heat
while stirring the product of step 1 to about 60°C
or until the product becomes a visually clear solu-
tion. Next, (3) cool the product of step 2 to about
37°*C or less but preferably short of freezing, (4)
following step 3, 300 mgs of acetominophen is
dispersed in the product of step 3. As preferred,
one or more flavoring agents may be added to the
product of step 3 at the same time the drug com-
ponent has been mixed into the product of step 3.
(5) Next, rinse the molds to be used in forming the
composition with any pharmaceutically acceptable



15 EP 0 450 141 B1 16

coating liquid or lubricant, for example a solution of
about 10% of a phospholipid, such as lecithin, in
grain alcohol of about 150-180 proof. (6) Allow the
molds to dry at ambient temperature. (7) Next, fill
each compartment of the mold with that quantity of
the product of step 4 that will give the desired unit
dose in each finished wafer or tablet as preferred.
(8) Store the product of step 7 at a temperature of
0+°C or lower for about 30-60 minutes or until the
molded product (e.g. wafer or tablet) is frozen
solid. Temperatures of about -20*C to about
-30°C are preferred. (9) Next, on completion of
step 8, the frozen semi-finished product is removed
from the mold.

EXAMPLE 13

The method of Example 12 is followed except
that equilibrium phase water (in the same amount)
from a two-phase coacervate composition is substi-
tuted for distilled water.

EXAMPLE 14

The method of Example 12 is followed except
that coacervate phase water (in the same amount)
from a two-phase coacervate composition is substi-
tuted for distilled water.

Claims

1. A readily dissolvabie carrier material for admin-
istration of drugs, nutrients, vitamins, biologi-
cally-active materials, foodstuffs and combina-
tions thereof, having sufficient rigidity for han-
dling and oral ingestion, and capable of rapid
dissolution by saliva, water or agusous solu-
tions or dispersions, comprising a porous skei-
etal structure of a water-soluble, hydratable gel
or foam-forming material and a rigidifying
agent for the gel or foam-forming material.

2, The carrier material of ¢claim 1 wherein the gel
or foam-forming material is a proteinaceous
material such as gelatin, gelatin A, gelatin B,
fluid gelatin, modified fiuid gelatin, a gelatin
derivative, albumin or mixtures thereof, or a
phospholipid such as coacervate egg lecithin,
or lecithin, singly or in combination.

3. The carrier material of claim 1 or 2 wherein the
rigidifying material is a monosaccharide, an
oligosaccharide, a polysaccharide, or a com-
bination thereof.

4. The carrier material of claim 3 wherein the
rigidifying material is dextrose, fructose, galac-
tose, mannitol, xylitol, sorbitol, sucrose, lac-
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tose, maltose, a dextran, a dextrin derivative,
or a combination thereof.

5. The carrier material of anyone of claims 1 to 4
wherein the amount of rigidifying agent is an
amount sufficient to rigidify the gel or foam-
forming material.

6. The carrier material of claim 5 wherein the
amount of rigidifying agent is about 0.1 to 5
times the weight of the gel or foam-forming
material.

7. The carrier material of any of the claims 1 t0 6
further including a flavoring agent to mask an
undesirable taste of the active material upon
dissolution in the mouth.

8. The carrier material of claim 7 whersin the
fiavoring material comprises ASPARTAN®,

9. A method of manufacturing a carrier material
as defined in anyone of claims 1 to 9, compris-
ing the steps of:

(a) freezing a solution or dispersion com-
prising a water-soluble gel or foam-forming
material and a rigidifying agent for said gel
or foam-forming material and water;

(b} optionally contacting the frozen material
of step (a) with an active material in an
amount sufficient to cause the active ma-
tarial to be absorbed or adsorbed within the
frozen material without thawing the material;
{c) dehydrating the frozen material resulting
from step (a) or step (b) by causing material
transfer of water from the frozen material to
an organic, liquid desiccant whils both the
frozen material and the organic dessicant
are held at a temperature of about 0°C or
below; and

(d) optionally removing the organic desic-
cant from the dehydrated material resulting
from step (c).

10. The method of claim 9 wherein the water em-
ployed in step (a) is purified water, coacervate
phase water, equilibrium phase water or a mix-
ture thereof.

11. The method of claim 10 wherain the solution to
be frozen according to step {(a) contains a
quantity of one or more nutrients, drugs, vita-
mins, biologically-active materials, foodstuffs or
combinations thereof.

12. The method of claim 10 or 11 further including
adding a flavoring material to the surface of the
dehydrated material.
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The method of anyone of the claims 10 to 12
further including one or more steps of adding a
layer of the hydrated composition useful for
step (a), in liguid form, onto the surface of the
frozen composition resulting from step (a) or
step (b), and freszing the layers together.

The method of claim 13 including adding an
active material to the frozen material resulting
from step (a) or step (b) prior to the addition of
anyone of the layers of liquid composition
and/or after the addition of anyone of the lay-
ers of liquid composition.

The method of anyone of the claims 10 to 14
wherein the hydrated gel or foam-forming ma-
terial has been dehydrated in a frozen state by
contact at near freezing temperature with an
organic liquid desiccant having a freezing point
below 0 C.

The method of claim 15 wherein the hydrated,
frozen gel or foam-forming material is dehy-
drated by immersing the frozen gel or foam-
forming material in & fower alcohol (C1 to Gs)
at a temperature of 0°C or below.

A method of manufacturing a readily dissolv-

able, freeze-dried composition of food and/or

drug compositions comprising the steps of:
(a) freezing a solution of a water-soluble or
solvent-soluble composition or a dispersion
comprising foodstuffs and/or drug(s) until
the composition is converted into a frozen
solid;
(b} dehydrating the frozen material from
stap (a) by causing material transfer of wa-
ter from the frozen material to an organic,
liquid desiccant while both the frozen ma-
terial and the organic desiccant are held at
a temperature of about 0*C or below; and
(c) optionally removing the organic desic-
cant from the dehydrated material resuiting
from step (b).

Patentanspriiche

1.

Ein leicht 16sliches Trigermaterial zur Verab-
reichung von Arzneimitteln, N#hrstoffen, Vita-
minen, biologisch aktiven Materialien, Nah-
rungsmitteln und ihren Kombinationen, das
eine ausreichende Steifigkeit zur Handhabung
und oralen Aufnahme aufweist und der raschen
Aufldsung durch Speichel, Wasser oder wiBri-
ge Liésungen oder Dispersionen féhig ist, das
eine porfise Skelettstrukiur eines wasserlésli-
chen hydratisierbaren Gels oder schaumbil-
denden Materials und ein Versteifungsmittel fir
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das Gel oder schaumbildende Material umfaBt.

Das Tragermaterial von Anspruch 1, worin das
Gel oder schaumbildende Material ein protein-
artiges Material, wie zum Beispiel Gelatins,
Gelatine A, Gelatine B, filissige Gelatine, modi-
fizierte fllssige Gelatine, ein Gelatinederivat,
Albumin oder Mischungen davon, oder ein
Phospholipid, wie zum Beispiel Koazervat-Eile-
2ithin, oder Lezithin einzeln oder in Kombina-
tion ist.

Das Trigermaterial von Anspruch 1 oder 2,
worin das versieifende Material ein Monosac-
charid, ein Oligosaccharid, sin Polysaccharid
oder eine Kombination davon ist.

Das Trégermaterial von Anspruch 3, worin das
versteifende Material Dextrose, Fruktose, Gal-
aktose, Mannit, Xylit, Sorbit, Saccharose, Lak-
tose, Maltose, ein Dextran, ein Dextrinderivat
oder eine Kombination davon ist.

Das Trégermaterial eines der Anspriiche 1 bis
4, worin die Menge an Versteifungsmittel eine
Menge ist, die ausreicht, das Gel oder
schaumbildende Material zu versteifen.

Das Trigermaterial von Anspruch 5, worin die
Menge an Versteifungsmittel das etwa 0,1- bis
5-fache an Gewicht des Gels oder schaumbii-
denden Materials ist.

Das Trdgermaterial eines der Anspriiche 1 bis
6, das ferner ein Geschmacksmittel enthilt, um
sinen unerwlinschten Geschmack des aktiven
Materials bei der Aufiésung im Mund zu mas-
kieren.

Das Trigermaterial von Anspruch 7, worin das
Geschmacksmittel ASPARTAN® enthiilt.

Ein Verfahren zur Herstellung eines Trigerma-

tertals gemiB einem der Anspriiche 1 bis 9,

das die Stufen umfaBt:
{(a) Einfrieren einer Losung oder Dispersion,
die ein wasserldsliches Gel oder schaum-
bildendes Material und ein Versteifungsmit-
tel flir das genannte Gel oder schaumbil-
dende Material und Wasser enthilt;
(b) gegsbenenfalls in Kontaktbringen des
gefrorenen Materials von Stufe (a) mit ei-
nem aktiven Material in einer ausreichenden
Menge, um zu bewirken, da8 das aktive
Material im gefrorenen Material ohne Auf-
tauen des Materials absorbiert oder adsor-
biert wird;
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{c) Dehyratisiersn des gefrorenen Materiais,
das sich aus Stufe (a) oder Stufe (b) ergibt,
indem man einen Materialtransfer von Was-
ser aus dem gefrorenen Material zu einem
organischen fillssigen Trocknungsmittel be-
wirkt, wihrend sowohl das gefrorens Materi-
al als auch das organische Trocknungsmit-
tel bei einer Temperatur von etwa 0 *C
oder weniger gehalten werden; und

(d) gegebenenfalls Entfernen des organi-
schen Trocknungsmittels aus dem dehydra-
tisierten Material, das sich aus Stufe (c)
ergibt.

Das Verfahren von Anspruch 9, worin das in
Stufe (a) verwendete Wasser gereinigtes Was-
ser, Wasser der Koazervatphase, Wasser der
Gleichgewichtsphase oder eine Mischung da-
von ist.

Das Verfahren von Anspruch 10, worin die
Lésung, die gem#B Stufe (a) gefroren werden
soll, eine Menge an sinem oder mehreren
Néhrstoffen, Arzneimitteln, Vitaminen, biolo-
gisch aktiven Materialion, Nahrungsmittein
oder ihren Kombinationen enthilt.

Das Verfahren von Anspruch 10 oder 11, das
ferner beinhailtet, daB man sinen Geschmacks-
stoff zu der Oberfliche des dehydratisierten
Materials zuflgt.

Das Verfahren nach einem der Ansprlche 10
bis 12, das ferner eine oder mehrere Stufen
beinhaltet, wobei man eine Schicht der hydrati-
sierten Zusammensetzung, die flr Stufe (a)
gesignet ist, in flissiger Form auf die Oberfii-
che der gefrorenen Zusammenseizung, die
sich aus Stufe (a) oder Stufe (b} ergibt, zuflgt
und die Schichten zusammenfriert.

Das Verfahren von Anspruch 13, das beinhal-
tet, daB man ein aktives Material zu dem gefro-
renen Material, das sich aus Stufe (a) oder
Stufe (b) ergibt, vor der Zugabe einer der
Schichten der fllssigen Zusammensetzung
und/oder nach der Zugabe einer der Schichten
der flussigen Zusammenssetzung zugibt.

Das Verfahren nach einem der Anspriiche 10
bis 14, worin das hydratisierte Gel oder
schaumbildende Material in gefrorenem Zu-
stand durch BerUhrung nahe der Gefriertempe-
ratur mit einem organischen filissigen Trock-
nungsmittel dehydratisiert wurde, welches sei-
nen Gefrierpunkt unterhalb von 0 * G hat,
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Das Verfahren von Anspruch 15, worin das
hydratisierte gefrorene Gel oder schaumnbilden-
de Material dehydratisiert wird, indem man das
gefrorene Gel oder schaumbiidende Material in
einen niederen Alkohol (C:1 bis Cs) bei einer
Temperatur von 0 *C oder weniger eintaucht.

Ein Verfahren zur Herstellung einer leicht 1&sli-
chen gefriergetrockneten Zusammensetzung
von Nahrungsmittel- und/oder Arzneimittelzu-
sammensetzungen, das die Stufen enthilt:
(a) Einfrieren einer Ldsung einer wasserl&s-
lichen oder I6sungsmittelldslichen Zusam-
mensetzung oder einer Dispersion, die Nah-
rungsmittel und/oder eines oder mehrers
Arzneimittel enthilt, bis die Zusammenset-
zung in einen gefrorenen Feststoff umge-
wandelt ist;
(b) Dehydratisieren des gefrorenen Materi-
als von Stufe (a), indem man einen Material-
transfer von Wasser vom gefrorenen Materi-
al zu einem organischen fllissigen Trock-
nungsmittel bewirkt, wihrend sowoh! das
gefrorene Material als auch das organische
Trocknungsmittel bei einer Temperatur von
etwa 0 *C oder weniger gehalten werden;
und
{c) gegebenenfalls Entfernen des organi-
schen Trocknungsmittels aus dem dehydra-
tisiorten Material, das sich aus Stufe (b)
orgibt.

Revendications

1.

Matigre support facilement soluble pour I'admi-
nistration de médicaments, d'aliments, de vita-
mines, de matidres & activité biologique, de
produits alimentaires, et de leurs combinai-
sons, ayant une rigidité suffisante pour la ma-
nipulation et I'ingestion orale et capable d'une
dissolution rapide par la salive, I'eau ou des
solutions aqueuses ou des dispersions aqueu-
ses, comportant une structure squelette poreu-
se d'une matiére soluble dans P'eau, hydrata-
ble, formant un gel ou une mousse, et un
agent de rigidification pour la matigre formant
un gel ou une mousse.

Matigre support selon la revendication 1, ou la
matiére formant un gel ou une mousse est un
matériau protéique tel que la gélatine, la gélati-
ne A, la gélatine B, la gélatine fluide, la gélati-
ne fluide modifie, un dérivé de la gélatine,
I'albumine ou leurs mélanges, ou un phospholi-
pide comme un coacervat de Icitine d'oeuf ou
la ¥citine, isolément ou en combinaison.
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Matidre support selon la revendication 1 ou 2,
ou la matigre de rigidification est un monosac-
charide, un oligosaccharide, un polysaccharide
ou une combinaison de ceux-ci.

Matiére support selon la revendication 3, ofl la
mati#re de rigidification est le dextross, le fruc-
tose, le galactoss, l& mannitol, le xylitol, le
sorbitol, le sucrose, le lactose, le maltose, un
dextrane, un dérivé de la dextrine, ou une
combinaison de ceux-ci.

Matiére support selon I'une quelconque des
revendications 1 & 4, ol la quantité d'agent de
rigidification est suffisante pour rigidifier la ma-
tidre formant un gel ou une mousse.

Matiére support selon la revendication 5, oil la
quantité de l'agent de rigidification est d'snvi-
ron 0,1 & 5 fois le poids de la matidre formant
un gel ou une mousse.

Matiére support selon I'une quelconque des
revendications 1 & 6, comportant en outre un
agent donnant de la saveur pour masquer un
goOt indésirable de la matiére active, lors de la
dissolution dans la bouchs.

Matiére support selon la revendication 7, ol la
matidre donnant de la saveur comporte de
FASPARTAN.

Procédé pour préparer une matidre support
telle que définie dans l'une quelconque des
revendications 1 a 8, comportant les étapes
suivantes :
(a) on congéle une solution ou une disper-
sion comportant une matiére soluble dans
I'sau formant un gel ou uné mousse, un
agent de rigidification pour ladite matiére
formant un gel ou une mousss, et de I'eau,
(b) facultativement, on met la matidre
congelée de I'étapa (a) au contact d'une
matiére active en quantité suffisante pour
provoquer I'absorption ou l'adsorption de la
matiére active 2 l'intérieur de la matigre
congelée sans provoquer le dégel de la
matiére;
(c) on déshydrate la matiére congelée pro-
venant de I'étape (a) ou de I'étape (b) en
provoquant un transfert de matiére de I'sau
depuis la matidre congelée vers un agent
organigue, liquide, de séchage, tandis qu'a
la fois la matiére congelée et I'agent organi-
que de séchage sont maintenus & une tem-
pérature d'snviron 0 * C ou moins, et
(d) facultativement, on enldve, I'agent orga-
nique de séchage de la matiére déshydra-
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tée provenant de |'étape (c).

10. Procédé selon la revendication 9, ol I'eau utili-

Lk

12,

13.

14

15.

16.

17.

sée dans I'dtape (a} est de l'sau purifiée do
I'!au en phase coacervat, de I'sau en phase
d'équilibre ou un mélange de celles-ci.

Procédé selon la revendication 10, ol la soiu-
tion devant &tre congelée selon I'étape (a)
contient une certaine quantité d'un ou plu-
sieurs aliments, médicaments, vitamines, ma-
tidres A activité biologique, produits alimentai-
res, ou de leurs combinaisons.

Procédé selon la revendication 10 ou 11, qui
comporte en outre I'addition d'une matiére
donnant de la saveur & la surface de la matiére
deshydratée.

Procédé selon I'une quelconque des revendi-
cations 10 & 12, comportant en outre une ou
plusieurs étapes d'addition d'une couche de la
composition hydratée utile pour I'étape (a),
sous forme liquide, sur la surface de la compo-
sition congelée résultant de I'étape (a) ou de
I'étape (b), et la congélation des couches en-
semble.

Procédé selon la revendication 13, comportant
'addition d'une matidre active & la matiére
congelée résultant de I'étape (a) ou de I'étape
(b), avant I'addition de I'une quelconque des
couches de composition liquide etfou apras
I'addition de l'une quelconque des couches ds
composition liquidse.

Procédé selon ['une quelconque des revendi-
cations 10 3 14, ol la matigre hydratée. for-
mant un gel ou une mousse, a &6 déshydra-
tée a I'état congelé par contact, & une tempé-
rature proche de la température de congéla-
tion, avec un agent organique liquide de sé-
chage ayant un point de congélation inférieur a
0-C.

Procédé selon la revendication 15, ol la matié-
re hydratée congelée, formant un gel ou une
mousse, est déshydratée en immergeant ia
matidre congelée formant un gel ou une mous-
se dans un alcool inférieur (C1 & Cs), & une
temperature de 0 * C ou mains.

Procédé pour préparer une composition facile-
ment soluble, séchée par congélation, de com-
positions d'aliment et'ou de médicament, com-
portant les étapes suivantes :
{a) on congéle une solution ou une disper-
sion d'une compaosition, soluble dans l'eau
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ou soluble dans un solvant, comportant des
matiéres alimentaires et/ou un ou plusieurs
médicaments, jusqu'ad ce que la composi-
tion soit transformée en un solide congelé ;

{b) on déshydrate la matidre congelée pro-
venant de I'étape (a) en provoquant un
transfert de matigére d'eau depuis la matiére
congelée vers un agent organique liquide
de séchage tandis qu'a la fois la matidre
congelée et I'agent organique de séchage
sont maintenus & une température d'environ
0 *C ou moins ; et

(c) facultativement, on enidve 1A matiére or-
ganique de séchage de la matiére déshy-
dratée provenant de I'étape (b).
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