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the I nvention [0001] The instant invention relates to a process to mnim ze
pol ynmor phwermiyiogsont rol | i ng crystallization, particul arPgTius2@9nmei2hed
utilizing standard nol ecul ar weight (SMN fish gelatin as a matrix fornmer
in a fast dispersing dosage form (FDDF), along with reduced dosing

t enperatures. DESCRI PTI ON OF RELATED ART [0002] Drugs which form
crystalline solids often exist in nore than one crystal form and each of
these fornms may have distinct properties in terns of solubility, nelting
poi nt, bioavailability, etc. This capacity, deened crystalline

pol ynorphism is of great concern to the pharmaceutical industry for its
inplications for causing variability in drug dosage forns. In a pol ynorphic
substance, one of the crystal fornms nay be nore stable or easier to handle
t han anot her, al though the conditions under which the various crystal forns
appears may be so close as to be very difficult to control on the |arge
scal e. Conpl ex nol ecul es used by the pharmaceutical industry tend to form
pol ynor phs; these are typically distinguished by different nol ecul ar
conformations in the crystal. X-ray diffraction is a standard nmethod for
determ ning crystal structures. Pol ynorphismcan create differences in the
bi oavail ability of the drug which |leads to inconsistencies in efficacy. In
sone cases, one crystal formcan be spontaneously transforned into another
during storage. [0003] Polynorphismis often characterized as the ability
of a drug substance to exist as two or nore crystalline phases that have

di fferent arrangenents HARDOEESSHO MBANIEAE POLYNORBHeSM es in the crysta
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[0001] The instant invention relates to a process to minimize polymorphism by
controlling crystallization, particularly to a method utilizing standard molecular
weight (SMW) fish gelatin as a matrix former in a fast dispersing dosage form

(FDDF), along with reduced dosing temperatures.

DESCRIPTION OF RELATED ART
[0002] Drugs which form crystalline solids often exist in more than one crystal
form, and each of these forms may have distinct properties in terms of solubility,
melting point, bioavailability, etc. This capacity, deemed crystalline
polymorphism, is of great concern to the pharmaceutical industry for its
implications for causing variability in drug dosage forms. In a polymorphic
substance, one of the crystal forms may be more stable or easier to handle than
another, although the conditions under which the various crystal forms appears
may be so close as to be very difficult to control on the large scale. Complex
molecules used by the pharmaceutical industry tend to form polymorphs; these
are typically distinguished by different molecular conformations in the crystal.

X-ray diffraction is a standard method for determining crystal structures.



of disordered arrangenents of nol ecul es and do not possess a

di stingui shable crystal lattice. Solvates are crystalline solid adducts
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incorporated within the crystal structure. If the incorporated solvent is
wat er, the solvates are also commonly kngmn as hydrates. As defined in the

I nternational Conference on Harnonizationh (I CH Guideline A (2), the term
pol ynmor phi sm i ncl udes both sol vate products and anor phous forns. [0004]
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[0004] Polymorphs and/or solvates of a pharmaceutical solid can have different
chemical and physical properties such as melting point, chemical reactivity,
apparent solubility, dissolution rate, optical and electrical properties, vapor
pressure, and density. These properties can have a direct impact on the
processing characteristics of drug substances and the quality or performance of
drug products, such as stability, dissolution, and bioavailability. A meta-stable
pharmaceutical solid form can change crystalline structure or solvate or desolvate
in response to changes in environmental conditions, processing, or even
spontaneously over time.
[0005] Many drugs are intended to be administered in crystalline form, or
crystallize partially, or completely, during manufacturing, handling, or storage.
The Food and Drug Administration (FDA) approves many such drugs only in a
specific crystal structure or polymorph. Different polymorphs have different
solubility, different residence times in the body, and different therapeutic values.
There are a number of examples in which polymorphic molecules change crystal
structure under processing conditions while in contact with liquids or solid
materials. In these environments, it is difficult to apply standard techniques to
identify and predict the transformations. Furthermore, little is known about how

to control polymorphic forms.



to control polynorphic forns.[0006] The FDA may refuse to approve an
Abbrevi at ed New Drug Application (ANDA) referencing a listed drug if the
appl i cat iwo 20ev&i7as i nsufficient information to show t iretr/ush@9@sizge
substance is the "same" as that of the reference listed drug. A drug
substance in a generic drug product is generally considered to be the sane
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standards for identity, exhibits sufficient stability and is bioequivalent to the
reference listed drug.
[0007] Since polymorphs exhibit certain differences in physical characteristics
(for example, powder flow and compaction, apparent solubility and dissolution
rate) and solid state chemistry (reactivity), attributes that relate to stability and
bioavailability, it is essential that the product development and the FDA review
process pay close attention to these issues. This scrutiny is essential to ensure
that polymorphic differences (when present) are addressed via design and control
of formulation and process conditions for physical and chemical stability of the
product over the intended shelf-life, bioavailability and bioequivalence.
[0008] The solid state characteristics of drugs are known to potentially exert a
significant influence on the solubility parameters. Polymorphs of a drug
substance can have different apparent aqueous solubility and dissolution rate,
when such differences are sufficiently large, the bioavailability is altered and it is
often difficult to formulate a bioequivalent drug product using a different
polymorph.
[0009] Solubility, at a defined temperature and pressure, is the saturation
concentration of the dissolved drug in equilibrium with the solid drug. Aqueous
solubility of drugs is traditionally determined using the equilibrium solubility

method that involves suspending an excess amount of a solid drug in a selected



when such differences are sufficiently large, the bioavailability is
altered and it is often difficult to fornulate a bioequival ent drug product
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conversion to the more stable form is often rapid when mediated by the solution
phase, the less stable polymorph with the greater apparent solubility dissolves,
while the more stable polymorph with the lower apparent solubility crystallizes
out upon standing.

[0011] Solid-state reactions include solid-state phase transformations,
dehydration and desolvation processes, and chemical reactions. One polymorph
may convert to another polymorph during manufacturing and storage, particularly
when a meta-stable form is used. Since an amorphous form is
thermodynamically less stable than any crystalline form, inadvertent
crystallization from an amorphous drug substance may occur. As a consequence
of the higher mobility and ability to interact with moisture, amorphous drug
substances are also more likely to undergo solid-state reactions.

[0012] In addition, phase conversions of some drug substances are possible when
exposed to a range of manufacturing processes. Milling and/or micronization
operations may result in polymorphic form conversion of a drug substance. In
the case of wet granulation processes, where the usual solvents are aqueous, one
may encounter a variety of inter-conversions between anhydrates and hydrates, or
between different hydrates. Spray-drying processes have been shown to produce

amorphous drug substances.
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morphology of the finished dosage forms.
[0014] Previous approaches have included attempts to create more stable
crystalline forms of alprazolam. For example, German patent DE 289468 AS
discloses a method of manufacturing an alprazolam dosage form with good
bioavailability and uniformity. The manufacturing method comprises the steps
of: 1) converting the alprazolam by hydration into a fine crystalline dihydrate; 2)
adding a viscosity increasing agent and 3) applying the suspension to a solid
galenic form. The preferred hydration step includes the suspension of 1 part of
alprazolam in about 10 to 30 parts, w/w, of water. Preferred viscosity increasing
agents include sodium carboxymethylcellulose (2%) and gelatin (10%).
[0015] This approach of seeking more stable crystalline forms as a potential
solution to polymorphism is widespread. In the instant invention, a very different
approach has been found to be successful. Instead of attempting to promote more
stable crystalline forms, the instant invention tends to suppress the conversion to
new crystalline structures.
[0016] The FDDF is a well-known dosage form. Many references describe them
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as “fast disintegrating”, “fast dissolving”, “fast dispersing”, “rapidly
disintegrating” and the like. These references disclose how to prepare the FDDF

and how it measure the disintegration times. These references include U.S.
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present human or animal consumption may be safely packaged in a FDDF. Gelatin is a
protein/food ingredient, obtained by the thermal denaturation of collagen, which
is the most common structural material and most common protein in animals.
Gelatin forms thermally reversible gels with water, which gives gelatin products
unique properties, such as reversible sol-gel transition states at near physiologic
temperatures. Thus, gelatin is a preferred structural former for FDDFs.

[0019] Gelatin is an amphoteric protein with an isoionic point between 5 and 9,
depending on raw material and method of manufacture. Type A gelatin, with an
isoionic point of 7 to 9, is derived from collagen with acid pretreatment. Type B
gelatin, with an isoionic point of 4.8 to 5.2, is the result of alkaline pretreatment
of the collagen. Like its parent protein collagen, gelatin is unique in that in
contains, approximately, 16 % proline, 26 % glycine, and 18% nitrogen. Gelatin
is not a complete protein food because the essential amino acid tryptophan is
missing and the amino acid methionine is present only at a low level.

[0020] There are a large number of processes used in the manufacture of gelatin
and the raw materials from which it is derived, including demineralized bone,
pigskin, cow hide and fish. The proteinaceous material, collagen, and hence
gelatin, can be derived from any edible protein containing material. For reasons
of economy, gelatin can be most practically be derived from protein sources

which would normally require refining before consumption and which would
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denatured collagen or gelatin solution has to be defatted, filtered to high clarity,
concentrated by vacuum evaporation or membrane ultra-filtration treatment to a
fairly high concentration for gelation, and dried by passing dry air over the gel.
Finally, the dried gelatin is ground and processed into powder. The resulting
gelatin has an isoionic point of 7 to 9 based on the severity and duration of the
acid processing of the collagen which causes limited hydrolysis of the asparagine
and glutamine amino acid side chains.
[0023] U.S. Patent Application Publication No. 2001/0024678 details the
manufacture of hard capsules from fish gelatin by means of adding a setting
system comprising a hydrocolloid or mixtures of hydrocolloids and cations which
may contain additional sequestering agents.
[0024] As used in this specification and in the claims the term “standard
molecular weight” (SMW) fish gelatin means a fish gelatin that has a stable
solution or suspension viscosity at sub-ambient temperatures. Further, at a
temperature of 15°C or less, and at a concentration of 10% by weight or less, the
viscosity of the dosing solution or suspension changes by less than 50% from the
original viscosity during a 48 hour holding time. Another understanding of SMW
fish gelatin includes fish gelatins in which at least 50%, preferably more than
60% and most preferably more than 70% by weight of the molecular weight
distribution is below 30,000 Daltons. Representative SMW fish gelatins useful in



or pigs, is not acceptable. [0021] In the fish industry, there is
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SUMMARY OF THE INVENTION
[0026] A new paradigm for minimizing crystalline polymorphism in
pharmaceutical substances that are susceptible to polymorphism is described.
During formulation, the pharmaceutical substances are suspended in an aqueous
matrix comprising a standard molecular weight (SMW) fish gelatin at a
temperature lower than that of conventional processing schemes, that is, less than
about 15°C. The suspension is then held at about that temperature during
processing, which may require holding times longer than 24 hours. During this
time, the combination of the fish gelatin and the low handling temperatures
appears to have a synergistic effect that tends to suppress crystal formation in
benzodiazepines, particularly, alprazolam. The resulting dosage forms therefore
have pharmaceutical agents with less crystal polymorphism than products
produced with bovine gelatin, high molecular weight (HMW) fish gelatin or
pullulan as matrix forming agents and less crystal polymorphism than products
produced at higher temperatures, regardless of the matrix forming agent.
[0027] Thus, there is disclosed a process for preparing an oral, solid FDDF of a
pharmaceutically active substance comprising the steps of: (a) forming a
suspension of particles in a continuous phase in a carrier material, wherein the
carrier material further comprises standard molecular weight fish gelatin; (b)

reducing the suspension temperature to less than about 15°C; (c) maintaining the



original viscosity during a 48 hour holding tinme. Another understanding of
SMNVfish gelatin includes fish gelatins in which at | east 50% preferably
nor e t harweQotszmos77dost preferably nore than 70% by wei girCTafS2000033206 ecul ar
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the continuous phase to leave the suspension of particles in the carrier material.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029] FIG. 1 is a photomicrograph taken of a suspension of alprazolam
observed shortly after suspension, showing relatively few, small, crystals;
[0030] FIG. 2 is a photomicrograph taken of a suspension of alprazolam in
water, with gelatin and mannitol, 48 hours after suspension, showing numerous
small needle-shaped crystals; and
[0031] FIG. 3 is a photomicrograph taken of a suspension of alprazolam in
water, without any matrix forming agent, 48 hours after suspension, showing

numerous large, rhomboid-shaped crystals.

DETAILED DESCRIPTION OF THE INVENTION
[0032] The process and FDDF of the instant invention provides a significant
advancement in the state of the art. The preferred embodiments of the process
are configured in unique and novel ways and demonstrate previously unavailable
but preferred and desirable capabilities.
[0033] The detailed description set forth herein is intended merely as a
description of the presently preferred embodiments of the invention and is not
intended to represent the only form in which the present invention may be

prepared or utilized. The description sets forth the designs, functions, means, and
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smal |, crystalpder the trade name XANAX ™ by Pfizer Corporation of New York, NY.
Alprazolam is a triazole analog of the 1,4 benzodiazepine class of central nervous
system-active compounds. The chemical name of alprazolam is §-chloro-1-
methyl-6-phenyl-4H-s-triazolo [4,3-a] [1,4] benzodiazepine.
[0036] Alprazolam is a white, crystalline powder, which is soluble in methanol
or ethanol but which has no appreciable solubility in water at physiological pH.
Central Nervous System (CNS) agents of the 1,4 benzodiazepine class
presumably exert their effects by binding at stereo specific receptors at several
sites within the central nervous system. Clinically, all benzodiazepines cause a
dose-related central nervous system depressant activity varying from mild
impairment of task performance to hypnosis. Alprazolam is indicated for the
management of CNS disorders such as anxiety disorder or the short-term relief of
symptoms of anxiety, as well as for the treatment of panic disorder.
[0037] The nature of the indications for alprazolam makes it an ideal candidate
for the fast dispersing dosage form of administration. However, it was believed
that the lengthy holding period involved in the commercial manufacture of a
benzodiazepine FDDF might lead to unacceptable polymorphic crystallization of
the drug during the dosing period.
[0038] Accordingly, a background study was performed to investigate the

crystallizing behavior of alprazolam in FDDF formulations. In this experiment,
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crystal | i zat isoppensions, using both a suspension of alprazolam in water and a test alprazolam

suspension in gelatin and mannitol. Both suspensions, detailed in Table 1 below,
were allowed to stand at ambient temperature (approximately 23°C) for 48 hours

and then microscopically examined for crystal structure.

Experiment Number 1 2
(% wiw) (% wiw)
Purified Water EP/USP 92.20 99.20
Alprazolam EP 0.80 0.80
Standard Molecular Weight Fish Gelatin EP/USP/JP 4.00
Mannitol EP/USP 3.00
TOTAL 100.00 100.00

Table 1: Alprazolam Solutions in Gelatin/Mannitol and Water

[0040] Microscopic evaluation of the initial suspensions at time zero showed
relatively few, small, crystals, as seen in FIG. 1. After 48 hours, microscopic
evaluation of batch Exp. 1, in which alprazolam was suspended (in water) with
gelatin and mannitol, showed numerous small needle-shaped dihydrate crystals,
as seen in FIG. 2. In contrast, microscopic evaluation of Exp. 2, containing only
alprazolam and water, without any matrix forming agent, showed numerous
large, rhomboid-shaped monohydrate crystals, as seen in FIG. 3. These
polymorphic changes can be both problematic for the processing of the FDDF

formulation and detrimental to drug bioavailability, as discussed previously.
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3.0000
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Table 2: Formulation Details for Suspensions of Alprazolam in

Various Gelatin Types
[0042] In addition, batches Exp. 5 (HMW Fish Gelatin) and Exp. 6 (SMW Fish

Gelatin) were split into sub-batches in order to evaluate the effect of temperature.

The Exp. 5 (HMW Fish Gelatin) batch was split into one batch maintained at
19°C (Exp. 5a) and one batch maintained at 23°C (Exp. 5b), while batch Exp. 6
(SMW Fish Gelatin) was divided into three batches: one maintained at 10°C

(Exp. 6a), one maintained at 19°C (Exp. 6b) and one maintained at 23°C (Exp.

6¢). Batches containing bovine gelatin only, that is, batches Exp. 3 and Exp. 4,

were maintained at 23°C only.

[0043] The suspensions were maintained at the set temperatures for a holding

period of 48 hours and samples were continuously stirred during that period.
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Table 3: Observations of Crystal Formation of Alprazolam Solutions in Various

Gelatin Matrix Systems and at Various Holding Temperatures

[0044] The results from these batches (Table 3) show that a crystal conversion

does take place in the alprazolam-gelatin suspension. The results also indicate

that the temperature of the suspension is also having an effect, with batch Exp. 6a

(SMW Fish Gelatin held at 10°C) not showing signs of conversion until 18 hours

of stirring, compared to all other batches which showed signs of conversion after



Material %ww %ww %v/w %ww Purified Water 92.2000 92. 2000 92. 2000

92. 2000 Al prazol am EP 0.8000 0.8000 0.8000 0.8000 Cel atin EP/ USNF 4.0000
Gel ati n (VEDR0eY/1080D8 Source) Celatin EP/USP/JP 4.0000 (HWOTRiSS009/@8323¢ i n)

Gel atin EP/USP/ JP 4.0000 (SMW Fish Gelatin) Mannitol EP/USP 3.0000 3.0000
3.0000 3.0000 Table 2 : Fornul ati on Det a]:4l s for Suspensions of Al prazolam
in Various Celatin Types [0042] In additi’on, batches Exp. 5 (HMN Fi sh
Gelatin) and Exp. 6 (SMWFish CGelatin) were split into sub-batches in order

to evaluate th fect .of te rature. The . 5 (HWVFish Gelatin) batch
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exam nation resul'ts are seen In
the stability of viscosity and particle size in several suspensions held at differing

pH levels, as seen in Table 4.

Exp. Number Exp. 7 Exp. 8 Exp. 9
} . 4% SMW Fish 4% SMW Fish 4% SMW Fish
Formulation Details . . .
Gelatin Gelatin Gelatin
Balance to water 3% Mannitol 3% Mannitol 3% Mannitol
Citric acid to pH | Citric acid to pH | Citric acid to pH
3.5 4.0 4.5
0.8% Alprazolam | 0.8% Alprazolam | 0.8% Alprazolam
Viscosity O hr 7.27 6.41 6.03
(mPas) 48 hr 7.44 6.93 6.58
Particle Size | O hr 12.85 12.45 13.99
d90 (um) | g by 1111 9.38 11.10

Table 4: Alprazolam Formulations in SMW Fish Gelatin at 5°C

[0046] These experiments, however, while showing the efficacy of a SMW fish
gelatin as a gel former in an alprazolam suspension held at 10°C or lower, did not
eliminate the possibility that the effect observed was related, either primarily or
significantly, to the temperature at which the suspension was held, rather than the
gelatin itself. As bovine and HMW fish gelatins cannot be dosed at temperatures
as low as 10°C, another series of experiments was undertaken to control for the
effect of changing the gel forming matrix to a non-gelatin substance, while
maintaining the low (10°C) temperature.

[0047] Accordingly, suspensions of alprazolam were made in SMW fish gelatin
and pullulan and held at 10°C, to ascertain the effect of changing the matrix
forming agent while maintaining drug type and concentrations steady. Results

are seen in Table 5.
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Table 5: Comparison of Alprazolam Suspensions Utilizing Standard Molecular

Weight Fish Gelatin and Pullulan at 10°C

[0048] These results clearly indicated that pullulan was unable to sustain the

inhibition of crystal formation, at the given temperatures, that was possible in the
SMW fish gelatin formulation.

[0049] An initial extension of the experimentation was undertaken to evaluate
suspensions of another benzodiazepine drug (Drug A). Drug A is a psychotropic
agent that belongs to the thienobenzodiazepine class. It is clinically indicated for
the treatment of schizophrenia and bipolar (manic-depressive) disorder. As a
follow-up evaluation, formulations based on Standard Molecular Weight (SMW)
fish gelatin were evaluated over extended time periods. A batch was
manufactured at a 20 mg/unit strength, to study and attempt to confirm the effect
of suspension temperature on the rate of the crystal conversion.

[0050] Exp. 12 was manufactured using Gelatin EP/USP/JP (SMW Fish Gelatin)
as the matrix former. The batch was 400 g in size. The batch was held at 10°C
for 72 hours and evaluated for signs of crystal conversion. The batch was
assessed using viscosity, particle size and microscopic evaluation after 0, 24, 48,
and 72 hours stirring. Dosing was also carried out at these time points. Samples
were tested using a Haake VT 550 viscometer. The viscosity of the samples was

determined at a shear rate of 2500 s at 10°C. Samples were also tested using a



and pullulan and held at 100C, to ascertain the effect of changing the
matrix formng agent while nmaintaining drug type and concentrati ons steady.
Resul ts awe 20@¢108178 Tabl e 5. Table 5 : Conpari son of Al prazaiSamo8s2pensi ons
Utilizing Standard Ml ecul ar Weight Fish Gelatin and Pullulan at 100C

[ 0048] These results clearly |nd|cated that pullulan was unable to sustain
the inhibition of crystal formation, t” e gi ven tenperatures, that was
possible in the SMNVWfish gelatin fornulatlon [0049] An initial extension
of the experimentation was nder%gken to eval at e suspensi ons.of anot her
benzodi azepi HFW&“(‘*"L‘JF%&“A# ParBelgizg qnalyzern AL FRRIGHIVECAGEHt US'Hat  bel ongs
to the thi en%%%@%a@é%@kﬂ&edléﬂe?s%ﬁt aﬂdtan'o%s@drhtﬁ'érpéﬂﬂeﬁvééﬂdﬂz%ti%% Qhs the
treatment of ‘schi zophreni a and bi pol ar (mani c-depressive) disorder. As a
fol | ow up evalchigvédivr siropleuhcasitomsn aedeoits Seamdelod 1N61ablmﬁ alre mmng ht (SMWY
fish gelatin re at ed over extended tine eri o

manuf act ur ed rgsugté U Wasél{eﬁléeﬁl&ﬁl @@ Vsa U[‘fclr r%l&g %ISH%}t ﬁlcélonf irmthe
effect of Susa@%m patitledpesRtdd fe @ﬂthtehge 1ﬁécﬁs1@5 oit AulIeF. Y Bhefolle@meer si on.

[ 0050] Exp. 12 was manufactured usin | atin EP/USP/ JP (SMN Fi sh Gel ati n)
as the natrl%bﬂﬁﬁm%@l“Whéd§aﬂéﬁhhﬁ§3W@0wgﬁdn size. The batch was held at
100C for 72 hours and eval uated for S|gns of crystal conversion. The batch

was assessed rtst g V1 SCOSt e StZe€_angncr uoCOpi c eval uation
after 0, 24, |48, a nﬁ?nﬁgdvagslrrlnc. cﬁﬂ% fms aliso carried out at

t hese tine p0|ntsPugﬁ&pvﬁﬁmwgwgspestec usi gy gy7aake 550 vi sconmeter. The
viscosity of [the sanples was determ ned at a shear rate of 2500 s 1 at

100C. Sanpl es were al siiugst ed using aMal vesnodlst ersj zer S particle size
anal yzer. Allsanples were tested using purified water as the dispersant
and an obscurnatGIHiHEPRRREEMY Bl 20% was-S88hi eved for sanpl e

measur enent. |The resulk§ %Sen bel ow ijln Table 6, are jmean d90 results of

t hree nmeasurenents, the é@ val ue refllecting the | evel at which

Mannitol EP/USP 5.0000
Aspartame EP/USNF 0.4000
Sodium Methyl Paraben EP/USNF 0.0765
Sodium Propyl Paraben EP/USNF 0.0255
TOTAL 100%

Table 6: Drug A Formulation Comprising SMW Fish GelatinAs Matrix Forming
Agent
[0051] The SMW fish gelatin formulation demonstrated consistently low

viscosity and particle size at all times tested, as seen below in Table 7.

Exp. 12(SMW Fish
Gelatin)
Viscosity, mPas ( 0 Hours Stirring) 10.024
Viscosity, mPas ( 24 Hours Stirring) 9.1818
Viscosity, mPas ( 48 Hours Stirring) 10.847
Viscosity, mPas ( 72 Hours Stirring) 8.4343
Particle Size, mean d90 (0 Hours 14.36 pm
Stirring)
Particle Size, mean d90 (24 Hours 13.68 pm
Stirring)




90% of particles nmeasured are of the specified size or smaller. The
followng formulation seen belowin Table 6 was tested. Table 6 : Drug A
For mul at iwo 20ovmP8178i ng SMWV Fi sh Gel ati nAs Matri x Form n@CAgsSne09/0823d] The
SMNVfish gelatin fornul ati on denonstrated consistently | ow viscosity and
particle size at all tinmes tested, as seen belowin Table 7. Table 7 :
Viscosity and Particle Size in Drug A For/rful at i on Conpri sing SMWN Fi sh
Gelatin As Matrix Form ng Agent [0052] Raman spectroscopy was then used to
det er mi ne t he—apount_—of—crystal—conversiontotheunwanted di hydrate form
in the finishedatisiaSize mgndD ¥ Bogr the Rahhf B¥ectroscopy testing are
col l aborated|fromratiog;bglyeen peaks |to cal cul ate the percentage of
di hydrate crystals in the sanple. The rlesults, seen bellow in Table 8, show
that little or Pagictr yigt,ahdann®0c¢dhensi gn t akESo6Pmce in the fish gelatin
matrix system This is sn unexpected finding in at |east one respect, as
the SMWVFfish|gelatin mabii%esyst em di spl ayed a significantly |ow viscosity,
and in general, TOwWer viscOSIity suspensions are known to facilitate
crystalline cpipiersvRBositlall Paficle 5% NyORat £ FOehabd C3abligRg 8hwr ug A
Suspensions Seen in Tablé& 7 [0053] Accordingly, the investigations
i ndi cat ed t hdtishaGelptie AgiMatris g Ageatutilization of SMWfish gelatin as a
matrix form ept and | ow processing tenperat ur results in
Signi ficant nOM RBRS RS PRt &R ReRrye] BT Ratans aPEM et s M pr azol am
and/ or Drug Aoca®tiahd g vaaaneddsdrdt® a4 in thefigikigddeuni© X M8E kd¥ané sf wer e
expanded to test the efficacy of the SMWfish gelatin and | ow processing
t enper at ur e riBABRMAR SRASHOLGIBY Krsting piggollabarpied hory BEPabepreeePrs¥pie y, Drug B.
Drug Bis a ' i | Aant | - ' , LV i.convul sant
cf facts.  The TarTouregoraath bbb ARkl bt ERHRIEY e ARENE

below in Table 8, show that little or no crystalline conversion takes place in the

fish gelatin matrix system. This is an unexpected finding in at least one respect,
as the SMW fish gelatin matrix system displayed a significantly low viscosity,

and in general, lower viscosity suspensions are known to facilitate crystalline

conversion.
Holding Time 0 24 48 72
(Hours)
Exp. Number Exp.12 (a) | Exp. 12 Exp. 12 Exp. 12
(b) (©) (d
Dihydrate (%) 0.0 0.0 0.0 0.0

Table 8: % Dihydrate Crystallization of Drug A Suspensions Seen in Table 7
[0053] Accordingly, the investigations indicated that a synergism between the
utilization of SMW fish gelatin as a matrix forming agent and low processing
temperatures results in a significant reduction in the rate of crystalline conversion
of alprazolam and/or Drug A containing compounds.

[0054] Therefore, experiments were expanded to test the efficacy of the SMW
fish gelatin and low processing temperature model on yet another drug in the
benzodiazepine family, Drug B. Drug B is a benzodiazepine with anti-anxiety,
sedative, and anticonvulsant effects. The following formulations were tested, as

seen in Table 9.

Component (%w/w) Exp. 13 | Exp. 14




seen in Table 9.Table 9 : Drug B Suspensions in Bovine CGelatin and SMN Fi sh
Gelatin as Matrix Form ng Agents [0055] No crystal conversion was seen in
Exp. 13 (WougodBos1'sSMV fish gelatin matrix) after 24 ho®C3/tsR00208%276 but
sonme snmall needl es becane visible after 48 hours. On the other hand,
significant crystal conversion was seen wth fornulation Exp. 14 (Drug B in
bovi ne gelatin) after 14 hours when held®t anbi ent tenperature. [0056]

Thus, it has been shown that when fast dispersing dosage forns of drugs
f N ot I CSMAMA f i1 ch

from the benzodi azepi re—elass—areformiatedusipg—SMAshgelatin as a
matri x form ng agent, | and E@Fﬁ%ﬂWBGég ﬁﬁaﬁtenper ﬂ}es9&é@t at a low | evel
a synergistic effect occurs 1o W[, @ Z€ the crysiapline gonversion of the
drug in such formul at ons. Experinents show thpat this e% ect cannot be
accounted for by either the SMW Bith G¥lAtihi sh ge| abi5sA al one, or with the use
of | ow processing tenperatures—alope—f00574  Wrat—+s—elated, then, is a
process for preparing|an oralBYoNs §eelst di spefsing do§£@% fformof a
pharmaceutical |y actiye SUDS{@RGR EPAESPT OCESS| CoppT 1[Sefof e steps of

form ng a suspension, [in a continuous phase, of partijcles off a

phar maceuti cal | y acti y8odiutstMathgeParaben BRSNS | mada i|al0.GlBat may be
standard nol ecul ar weight—(SMA—fi-sh—gelatin n—theprocess, the

AT Yy o g o " ~
t enperature of the su3E@ﬂ%?bﬁ“@¥r%%@%@éﬁvp§Nfésél@%%n &dBdt |15C, and the
suspension is held at =& %ﬁ@ﬁ@%ﬁmgﬁEbﬂ§§NFh M gbout oJp& while form ng
di screte units of the|reduced tenperature suspension. ?he dijscrete units,
often tablets in form are therf@DAERSsed by nepns80.0el|l 1&n@w in the art to
renove the continuouslphase to leave the rapidly dispersinglformin the
carrier materjal. In certain epbodi nents he continuous phase conprises
wat er . [0058]T2ﬁﬂ‘*9'aﬂ%§ %}%H‘tQo‘éﬂﬁﬂGﬁi?élPr?ﬁééMWcE&thﬁBPPéétions, the

Matrix Forming Agents

[0055] No crystal conversion was seen in Exp. 13 (Drug B in SMW fish gelatin
matrix) after 24 hours at 10°C, but some small needles became visible after 48
hours. On the other hand, significant crystal conversion was seen with
formulation Exp. 14 (Drug B in bovine gelatin) after 14 hours when held at
ambient temperature.

[0056] Thus, it has been shown that when fast dispersing dosage forms of drugs
from the benzodiazepine class are formulated using SMW fish gelatin as a matrix
forming agent, and with processing temperatures kept at a low level, a synergistic
effect occurs to minimize the crystalline conversion of the drug in such
formulations. Experiments show that this effect cannot be accounted for by
either the use of SMW fish gelatin alone, or with the use of low processing
temperatures alone.

[0057] What is claimed, then, is a process for preparing an oral solid fast
dispersing dosage form of a pharmaceutically active substance. The process
comprises the steps of forming a suspension, in a continuous phase, of particles
of a pharmaceutically active substance in a carrier material that may be standard
molecular weight (SMW) fish gelatin. In the process, the temperature of the
suspension is reduced to less than about 15°C, and the suspension is held at a
temperature of less than about 15°C while forming discrete units of the reduced

temperature suspension. The discrete units, often tablets in form, are then



pharmaceutically active substance may be selected fromthe group of

subst ances exhibiting crystalline polynorphism These include, anpbng

ot hers, tweo bevwstsazepi ne famly. [0059] As is well -kn@em/usaoomwhes2ié el d of
fast dispersing dosage forns, the formnmay have a disintegration/di spersion
time of from 1-60 seconds and nay be designed for oral admnistration to
rel ease the pharmaceutically active subst’ance rapidly in the oral cavity.
The solid dosage formmay al so contain at |east one additional ingredient

selected fromcol oring agents, flavorjng agents, excipients, other

Cher apeut i ¢ AR ERIT BT TSRS Nt RETE B EMPOD 81 COPHRG I ENEREO | nvent i on
provides a comRrkd flpldly Bfsp&Ling @brrRAMS chifier AR b IMébALih @phbRbIn@RS,

di spersi ng dosage forns” of pharmaceutical agents that display crystal

pol ynor phi smthpeentingoiseptiage ¢onpisgosateagent s di spl ayi ng significant crystal

pol ynor phi sm el d in suspension. for cao rcially.typical periods
ot o For i CHRR] Seftah e RRRE ERR AR bRE P IRER A BN R S: ahaar 4

nol ecul ar  weighhimddesticali§!aativels @oEndeoma PHOS@&ddFor QAP EIoap B Qfbsta@bEls t o
suppress crystalline conversion of such agents. The invention has been

descri bed wi tehibéting @pittalling polapospissm pkhest incluga dapong etheradhenbodi ment s and

t echni ques. Vi i | d be understood that many vari ati ons and
nodi ficati onslﬁ%ﬁgon(ﬁ{)zgpfr%ééﬂf\mi le remaining within the spirit and scope of

t he i nventi orfOV¥TAL & WHIAkMzh InShe fieldAofFiwdepsrsingrdopsigefarms) theafforar al , sol i d
fast dispersing dosage form.of a pharmaceutically active substance, wherein

sai d subst andBLeRHERidEnsEIaliAvARFiSion; tineef feddiisscemAsP8A mMbe conpri si ng
(e, pevs o e R0 puaegRy Wl spbh el s sbghance 10
conpri ses st anpidhydnnin enldantywdhghkolid cil(’zshgegﬁ)lrmtmzm also contain at least one

additional ingredient selected from coloring agents, flavoring agents, excipients,

other therapeutic agents and combinations thereof.

[0060] The instant invention provides a commercially practical means for the

formulation of fast dispersing dosage forms of pharmaceutical agents that display

crystal polymorphism, particularly for those agents displaying significant crystal

polymorphism when held in suspension for commercially typical periods during

formulation. The utilization of a process combining standard molecular weight

fish gelatin and low processing temperatures tends to suppress crystalline

conversion of such agents. The invention has been described with reference to

various specific and preferred embodiments and techniques. However, it should

be understood that many variations and modifications can be made while

remaining within the spirit and scope of the invention.



(b) reducing the suspension tenperature to |less than about 15C, (c) form ng
discrete units of the suspension at a formation tenperature of |ess than
about 15GyvOoan@)/108)75r enovi ng t he conti nuous phase to | eaPeTiuse0sO328601Si on of
particles in the carrier material. 2. The process according to claim1,
wherein the continuous phase conprises ter. 3. The process according to
claim1, wherein the pharnmaceutically active substance is selected fromthe
group consi sting of acyclovir, alendronate sodium anoxicillin,

ari pi prazol e, g{ in_calcium carbamazepi ne, carvedilol, cephal exin,
cIindanycin,Vy A&tﬁ?&Lg&Mﬁghgiezil hydr ochl ori de, erythronycin

esoneprazol e magnesi um fl uoxetine hydrochl ori de, hydrochl orot hi azi de,

hydr ocodone, hyoscyam ne sul phate, |evofl oxacin, |evothyroxine sodium
lisinopril, I'osar /&R 5615485 PG HARIE) é@é}ﬁ@?t 41%9@{%%%@%? f9@riasone

furoate ”D”O?h%ﬁ‘&c%utiéﬁ@l RBREsubIURE R WhBreiP & QRsRAOL &clﬁlﬂ%i;%%a hRXeti ne

hydr ochl ori d risedronate sodium rosiglitazone nal eate, ycl 1 ne,
t heophyl | i ne inrd agueons emeronment, Theppsiog dssstgscdr ding to claim 1, wherein

t he pharnaceuticallﬁfactive subst ance %s a Eenﬁgqéﬁﬁggine drqg. 5.. The
process accordi ng ¢ °@P§@ﬁﬁ%§pVﬁEwéiﬁaﬁﬁ5”ﬁ’é?l o=y H}?Vnﬂﬁlpygngubstance
i s al prazol any@.codfiguoRk ?Hz%%,swhé}efﬁ' tAé Bardier WRRFSI ddnfRises St@ffardndRGGBI NY
dosage formhas a disintegration time of from1l to 60 seconds. 7. The

process accorwiigly fisb gelainm 1, wherein said suspension further conprises at
| east . one additi OQF)‘& rehﬂaﬁeq{eesﬂtsn[%e%gilog%rﬁ ergtqlfer?otlgs% tlgarnoat%ﬁutc fgﬁél S.t i ng of
coloring agents, f avorln% agents, excipients, other erdpeuti c agents and
(c) forming discrete units of the suspension at a formation temperature of
less than about 15°C; and
(d) removing the continuous phase to leave the suspension of particles in

the carrier material.

2. The process according to claim 1, wherein the continuous phase comprises
water.
3. The process according to claim 1, wherein the pharmaceutically active

substance is selected from the group consisting of acyclovir, alendronate sodium,
amoxicillin, aripiprazole, atorvastatin calcium, carbamazepine, carvedilol,
cephalexin, clindamycin, colchicine, donepezil hydrochloride, erythromycin,
esomeprazole magnesium, fluoxetine hydrochloride, hydrochlorothiazide,
hydrocodone, hyoscyamine sulphate, levofloxacin, levothyroxine sodium,
lisinopril, losartan potassium, methotrexate, mirtazapine, mometasone furoate
monohydrate, morphine, nystatin, pantoprazole sodium, paroxetine hydrochloride,
risedronate sodium, rosiglitazone maleate, tetracycline, theophylline and

zithromax.

4. The process according to claim 1, wherein the pharmaceutically active

substance is a benzodiazepine drug.

5. The process according to claim 4, wherein the pharmaceutically active

substance is alprazolam.



conmbi nations thereof. 8. A fast dispersing dosage form conprising said

phar maceutically active substance prepared by a process according to claim
1. 9. A rwohoa/08776reati ng a central nervous system di seCaas2000B52a6 f ast

di spersi ng dosage form prepared by a process according to claim1l. 10. The
met hod of claim9, wherein the central gﬁfvous system di sorder is selected
fromthe group consisting of anxiety disorder, synptonmatic dysphasia, panic
di sorder, convulsive disorder, schizophrenia and bipol ar (nmanic-depressive)

di sorder. 11. A pr cess for pr.epar ral,.soljd fast dIS ersi ng dosage
formof a ph TRy ATy & ReR SHO G fiBrsing G TR B shco
exhibits crysﬁﬁhkgﬂﬁoﬁgh%q9¢ﬂﬁi@@35@m§@n@gueous envi ronment, conprising the
steps of: (a) form ng a suspension of particles of a benzodlazeplne cl ass

drug in a carrier material in a continuous phase, wherein the carrier

material conpyi 53%&@8&% gcc'&'fﬁﬁ%w&émi’@'vﬁ@elﬁ'séa s8§kAlibRfurfd} reducing the

suspensi on tenperatu to | ess than about 15C and intalning the
suspensi on tempgnmtmméawuOHaﬁdgunmahngbdunt$$EHXK&mﬂﬁmagnngcumgmmgwé units
of the suspenshgn at a formation te erature of | ess than about 15C, and
(d) renovi ng PHEMEAEERFIAYSIPRAZE T 6 ?1818% ther tEEF&B%HWéﬁ“ afm%’art. cles in
the carrier mahiddondéeredsfast di spersing dosage form prepared by the
process according to claim1l. 13. A fast dispersing solid dosage form
prepared according to claim11l, wherein the suspension exhibits a fairly

consi stent VigcosiA YasP¥RpersinP@bLRE f&im 8mpre@sd saABpPHhhseutically active

substance prepared by a process according to claim 1.

0. A method of treating a central nervous system disorder with a fast

dispersing dosage form prepared by a process according to claim 1.

10. The method of claim 9, wherein the central nervous system disorder is
selected from the group consisting of anxiety disorder, symptomatic dysphasia,
panic disorder, convulsive disorder, schizophrenia and bipolar (manic-depressive)

disorder.

11. A process for preparing an oral, solid fast dispersing dosage form of a
pharmaceutically active substance, wherein said substance exhibits crystalline
polymorphism in an aqueous environment, comprising the steps of:

(a) forming a suspension of particles of a benzodiazepine class drug in a
carrier material in a continuous phase, wherein the carrier material comprises
standard molecular weight fish gelatin;

(b) reducing the suspension temperature to less than about 15°C and
maintaining the suspension temperature at less than about 15°C;

(c) forming discrete units of the suspension at a formation temperature of
less than about 15°C; and

(d) removing the continuous phase to leave the suspension of particles in

the carrier material.



14. The fast dispersing solid dosage forns according to claim 13, wherein
the continuous phase is water. 15. The fast dispersing solid dosage form
accor di ngvoao/@sTms 13 whi ch further conprises at | east ®ooE/tmdaoosenal

i ngredi ent selected fromthe group consisting of coloring agents, flavoring
agents, excipients, other therapeutic agents and conbi nations thereof. 16.
The fast dispersing solid dosage formaccording to claim 14, wherein the
renoval of the solvent fromthe mxture is preferably carried out by freeze

dryi ng.

12. A fast dispersing dosage form prepared by the process according to claim
11.
13. A fast dispersing solid dosage form prepared according to claim 11,

wherein the suspension exhibits a fairly consistent viscosity over a period of at

least 48 hours.

14. The fast dispersing solid dosage forms according to claim 13, wherein the

continuous phase is water.

15. The fast dispersing solid dosage form according to claim 13 which further
comprises at least one additional ingredient selected from the group consisting of
coloring agents, flavoring agents, excipients, other therapeutic agents and

combinations thereof.

16. The fast dispersing solid dosage form according to claim 14, wherein the

removal of the solvent from the mixture is preferably carried out by freeze drying.



