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INTRODUCTION

To define the effectivensss of 0 dug, selvability apd % of
drug selease ame the mportant aspects thar play a vital mole
iz the evolaticn and preparation of sffective drugs in the
pharmaceutical twdustry' However, about sixty percent of
medicines are syithesized, and the remnining fory percent
of deugs possess solubility challesges that trigges
bioavmilnbility disputes and compatbility issues, Various
sirategies weare propocad o boos the sofubility and % of
drug release of sparingly soluble drugs. the addition of
evelodeniring, salid digpersion, salt formarion, micee
emulsificaton, and the incluzion of complex Tormations

coatribute 1o Enpeoving the solubility profile of the drugs !

Co-coystall=ation is one of the promising techniques ussd
iy thee pharmn sector that suffices in life evcle management
through poteatis]l sdvantages of enhanced solability
dissalation. bavmilability, permeabiling and stebilzation
of unstable compounds via intermeleculsr intersctions?,
the Bicpharmaceutical Classification Svstem divides
poachy soloble medicativns o claswes BCS 1T & [V*

Since pharmnceutical cry=illizaton is olso applicable 1o
noa-lonmable AP, bl adds an advantage o the era of
salt fommation sechmique” Phovseeally, the solid form of the
drisg can be obraimed from an active phannaceutical
ingredient preparsd by cocrystals that helps achizve an
elevared diszolution amwanr b costeast o amorphous fonm
crystals .}

Phammaceniical cocrvstals cootain 2 couple of melecules
or supplementary molecoles, which H-bonding aond
stoichiometriec ratio vow. Fharmaceatical coorystals
tncorparate plarmaceutically acceptable conformntzonal
isomer and the drug sobstance into the same crysml
vetwork, which led to the origibation of new composition
ofthe APT/APT:. In addition, it was identified that cozrystals
are scruiinized as drog discrete isstead of new APIs
bearing & consequentinl impact on the dmg®

Advantages of Cocrystals®

*  Physically, cocrystals are extremely firm compared 1o
ather anlydrous erystals and amarphous solids: Even
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af high boamid environments, they don't get converted
to crystalline hydrape.

AP minlecubes in jonizable or non-ionizahle forms can
alzo be wsed as coepytale,

Candormers can be wsed a1 ap ingredient i cocrystald.

thev also get alang with differsnt AP followsd by
fsped abditives and préservatives

Cocrystals are environmeat {riendly as they afe
produced wsing solid-state synthesis and green

technologi=s and nsver use deqivate’solvents.
Cocryvstal Applications
Tmproved Bivavailability of an APF

Lew diug Bicavailability leads to ineffectivensss, wheneas
A higher diog dose san be tosie the biosvailabiliy of a
dmg i5 directly propoertiona] to API's solubility and
dissodution rates. Drugs with polymesphous foems ane ten
times more soluble than amerphous dmg forms and in
addikon. crystal forms are a hundred fomes more soluble
than amorphons omes. ™

Tncreased Resistance fo Hydrate Formation

Maoisture availability in an API can lead to undesirable
changes in physicechemical properties, such as low
bioavailabifity the APT's productizn. formulation, packng.
and stosage conditions probability of nreisire gaining
persist = some challenging steps. Wet granudation, spray
drviog ete., enn lead to bvdeation of the drneg if hydrared
excipients are nsed in the process of drug mamsecturing, ™

Improved Compaction Properiies for Tableiting
Among all aveilability of APT's, ot 15 ideptified that only
less than tweniy peccent of the Active Phanmaceutical
Ingredients {API) can be converted oto tablets through
direct cornpression. Howewer, most of the API': fluidity
cohesion, compatibility, compressibiliby, and lubricity nre
all qualities necessary for direct compression, ¥ Through
the process of coerystallization, attempts were made to
origmate reliable API's that are phermaceutically
acceptable, thermadynamically stable and possess better
compaction properties, APLs like paracetamol cannos be
coaverted o salt dise o the abseoce of acidie and basic
groups in the melecule, In view of the same, molecule
such a3 pamcetamol tnmethslgleime cocrvsial. which =
n bislogically sate molecule, was produced by the
mechasizin of cocryvetallization. ©

CLASSIFICATION OF COCRYSTAL

the classification of cocrstals is largely based on the

P

ntzlity of indoadual medicntions. Scientists and researchers
tand 1o foeus on the stroetire’s content mther than i
utilicy, This 4 owleg o the vast range of cocrysials
appications, inchading several disciplings such a5 medical,
paramedical, phamnaceuticals. agro chemistry, enginessing,
minerals. crystallography, and erergy sectoes. ¥ 1

Cocrystals ase dvided lope Two mals classes.
a] Binary Cocrystals. (Form-1 |

b} Polvimorphic Cocrvstals. (Form-2)

Binary cocrystals knew as cuet components and solo solid
crystallice constimuents.  they depend wholly oo bydrogen
bonding fendency, supmmoleenlar synthons, parameters
and values of Hansen dizssolving weet acidiny of molecules
ete. " Polymorphie cocrystals are the second class of
cocryaials: Polymorphism is studied in solid-stage
chemusiy. ™ Inspecimg the pelymomphisos and its oature
15 an imponant part of the drog profil= as polymaorphic
formis show diverse physical and organic propemies, the
same defines the frthcoming of mamafaciured drug
formulation. % Salid illustrations of enorvstal
polymorphism ware initally witnessed whes a chlorefonm
solution of caffeine and glutaric acid was permitted to
vaporize in a slow and steadily conditicned, two
palymorphs baving dicgivsilar morphologies rods [ form 1)
and blocks (Form 1T} were produced =

Salt cocrystals: Befors the ongination of coorystals, sali
creation was one method wsed to amend AFP['s physical
charactesstics. Sfatisiies demonstrate this. Appeoximately
balf of all drugs on the market are regulated in sals
formmlations !

Salvated'hydrated cocrystals comprize an aliecpanive
category of multi-component molesular crvstal, Aqua
molecules are also part of tlat armogement of erystals. la
g few cases, visitor molecules retain A costal composed
and mined npon disinfegration. < £

COCRYSTALPREPARATION METHODS

the countless approaches wsed for the formiog of
corryetale are generally categorized into binary groups
pamed Solid-stiie methods and selutioo-based mwethods."™

Several popular techuiqoes wsed to produce cocryatals,
condensation, vaporization of solvent, anti-selvent
sddition, adjourinmed adapration procedune aisd resciion
crystallizaticn approach lwave been depicted in Figure 1.
In recent tzmes few fresh opproaches have expertmented

wity dee developeen of cosryatai. That iscludes ciitéal
fluid atomization sechmiquee, arer unit uliresound aided



Ample Kucher ef@l. far fes. L Paarm. 2028 15 (7

Figure 1: Preparation Methods for Cocrystals
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methodolegy, spoav-deving and the ot soflen exirusion
technigque etc. had come mio exisience. *

Solid State Methods

Tnitially, cocrystals having salid-state formation have
puined significant iotersst due to the rewards linked weth
these progressions, which mosily comprise solid-phase
grinding, mel extrusion and souication (applied to any
dry or wet solid mixtures) starting at 30 to 85°C and
cotnplete process of cocmeial formation in the solid-state
imvelves melting of AP] and co-former followsd by mixing
which leade 1o cocryveral fowpdation in a sratie
stoichiometriec ratio. Although, few are not suitable for
thermo-lablle compopents. However, It s a pelaxed.
ascendabls unintermpied ronte o preparing solid-siate
ccrystals,

Under & controlbed environiment. the collaboration process,
active phamnacentical ingredients and co-fonmer resulbed
in the spontaneous develepment of the cecrystals.
Morsover, it 15 abso reported that in the case of pre-mulled
reactants, tle rate of cocrystallization was faster than un-
iilled remctants. Hewever, highsr cocrvetallization mies
have beer reported for the same system at higher
temperntures and refntive bumidicy, regardless of the

mschanical activation, Cocrysinllization mechanizm in the
occurrence of lonoadisy = damp conditions usualby entaiks
three points: (1) weiness acceplance, (21 reactants split
up (3} crystal seeding and evoluton

Grnding in a solid-stats

Giinding in Solid-atate 3 categorized into two types, i
dry grnding and medstened grmdiog, the grinding method
in the solid-state & a fr better techniqus than others. = =+

Neat (Dry) Grinding

In this tvpe of grnding, cocrystal farmation depends an
mixing while applying pressure to 0 sold mixhere of AP
and thewr co-formers. the nuxing 1= by =ither with hand
using a mogtar-pesile or by machines like vibobony o ball
milling can falfil the job. Becanse of the best product
quality, the temperature aod mixng time are cootrodled,
whereas the common gnndmg time rmngss from 30 to &0
minutes, the advantage of thiz method 15 that it =liminat=s
the need for solvent nse so that po stability problem will
oceur, the main flaw iz the low efficacy of cocrysml
formation dne to dry muixing. Some products wall convert
to an amorphoas form, and the resultant sample will be
irpure and need furber pun foation 27

Wet (Liquid Aid) Wet Milling
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A sufficient amount of lguid s Incorpacated mto the salid
porarders before milling: solvents ke water, ethanol, toluens
et pould be used Lo wer oalling, Cuoly a few microblers o
drops of solvent are nesded, This method is also ealled
sofvent drop grinding. It increases cocrystal fomsation as
the liguid acts as a bindirg agent o bind solid pewders
rather than dizsalve the media. This methed 15 sumple and
effective i givieg Jlow-cosr cocryanal with higher puority
than other methods. Alse, thizs method increase: vield
percentage in comparizon te dry grinding. 'S

Solvent Drop Extrusion Technigoe

It is statedd ns the hot-melt extnzsion technicue, which 15
regularly engaged for the produetion of cocrvafals in &
simgle step as ao unending manufacmring process. =
tiermodyiarnie atabliliny of e congpowsd useally defipes
the uwsage of subiected techmigues which comprizes the
fusion of cocrystals devoid of the usage of solvent
provides an extraordinary proficient invelvemsnt to
develop surface confact® In this method. fse beat used for
the excursion is established ot 0 precise high temperaturs,
wheizin caly the medivm is shashy’ lpeshis=d. Moreover,
using the HME method, cocrystal establishment nesd= an
iducing mediaror 10 develop the cocrvatal foundation
Approprate matnces for the HME method require severml
qualities sweh as: (1) low glass trassformation (Tagh
temperature. infecior to liguefaciion pont of cocrystal ta
certify inferior processing eondivien, (2) reswicted
vineovatent Lmedface with diug or co-former, (3} Shows
spesdy petnfication step, the disadvantage of this methed
iz that each co-former and active pharmaceutical are non
suitable for certain unstable drogs™

Solution Based Methods

thes¢ methods are mors frequently used, they depend oo
adding 2 large amouent of solveot i which both APLE and
conformers should be diszolved. the crucial step in this
method is the solvent seleciion process. Changing the
salvent and temperature ta give the best cocrystal
chomcteristics would also be a challsnge. * In solvent
dependent erystallization metbod. the covsmllizatkon of the
componsd our of the solatkon may eccar wisen e selvents
become supersaturated with cocrystals. Thus the rate-
Listited step in the solvent-baged method i when the degres
of solvent unssturation 15 lowsr than the cocosmllization
rare. ¥ Many methods ane classified as solven-based, such
as solvent evaporaton, sharing, active cocoystallizaton
and anti-selvent, but the ool inaportant one 15 solveat
evaporation,

the Technigre of Solvent Evaparafion

the salvent svapomtion technique is frequenily vsed for
eoeryital propamtion as the sanse comprises of disaslving
an equal number of wole anount of AP and conformer in
solvent mixtures, the solvent facilifates malecular
anteraction and bond formanen: the evaporation will seveal
the former cocrvstal. the evaporation rate should be
monitared carefully: rapid evaporation wsnally exerts a
large animt=s of zmall coervatal, whik 2 2lew svaporation
rabe gives few large owes. Evaporation of the solvent veours
spontnpzonsly at room temperature or by using
accelerated techniques which depend on increased
temperature and decreassd prassure, such ns rotatory
evaparatos and vacnun Glteation, ¥ 8 #

Klierry Crystallization

This methedelogy invoelves uwsisg the suspensiong,
monuinomred with the supmentation of varicns camlysrs
within the blend of active pharmaceutical ingredients and
apprepriate co-formers accompanyiog the same. In
addition, the solvenr i= gradeally poured and retaived
compact substance is dehydmated undemeath o stream of
NI for five minwtes and intepreted with Powder X-ray
Dhffracton. the slony coysllzaton approach s cast-off
for cocrystal fommation ooy if the dnag and co-former stand
firm within the solvens, However, the subjected fechnique
was also cossmained a3 it involves the wsage of solvent
in larger amonnts ¥ ¥ Prafulla et al. fased caffeine and
maleic seid cocrvetals by ultrazound-aseisted slorry
cocrystallization technigues ™

Eahman et al. explained the compamtive study of nevelovie
and suecinie acid cocrystals by grinding and slurey
tochnigue. their findings snggest that the grinding
approach, the produced cocrvetals created by the slumy
method, had a higher intensity of difftoction peak en X-
ray diffraction than other grinding methods, and the
maximum disselving efficiency was reported at |5
mites

Freezing Crystallization

the least techoique wsed for producing cocrvstals takss
place slowly, utilizing large periods fo process the licking.
To further practices which contain exnmples as, Damnavir-
succinic acid cocrvsial, As per the stated example,
sctvability enhancemant, Y of deog relenze than it dizcrete
drug Damunpavir. A& planned seeded refrigeration
crystallization method was castoff o prepare cocrystals
of carbamazepine: nreotinamde from etlvel whesein main
parameters swoh 85 solvent selection, thermos-dynamacal
stability of Coeryatal fusctioning. Span: follewed by
supersataration of actives are considered a key o the
design of this process.
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Anti-Dilvent Metlod

This methed is weed to fase high sxeellance cocrystals,
also known as the vapoor diffusion method. the swhiectad
metheed mvolves wsing 8 modarator in which the admixnre
is not aa meh as the digsolved one. It i ofen added 10
the alternative SUEpEnsIon, fu-wri.ng the solid :-:1.1].qu.
Smpersamration 5 crenred by adding subsequent fluid 1o
the drug-conformer Auid, which leads to condensation,
and the same is mixable in the floid 10 form cocrpstals,
these cocrystale are insolvable or intermitrently
emulsifinble. Morsover this method also has on=
disadvantage due to its steady act, compared to crushing
and the conswnption of bulky copecity of dissolvent, #
To identify the wdeal absorption (e, the propornoa of
dissolvent o anti-diheznt) for the foundation of cocnstals,
plaze salubilicy dingram construction is an integral par
of the methodology In s=vernl scenarios, & co-former
diggolvent iz adjoined 1o the dreg, a biologicsl soluion 1o
the subjected method s
predovinantly used 1o cettle the exedpleats and the
crvstal s main componsnt.

eaze cocrystallzation,

Crystallization by Reaction

This procedurs involves the oucleation process followed
by tles cocrvstallization proeess, which is wually goverssd
by the cocoyetal composear sl their dispersible act. the
main aim of this leaming i5 to inhibit the wsage of any
additional dreg or co-former o the apening solutions.
which can be vecognizsed as a cocrsstal Comespondingly,
doe to the component’s solvahle constrains. the

pracipitated cocryatals are uaadnlierated,

Sprav-Doyving or Freeze-Dryving

Mixiures prepared using freeze-drying APl-conformes
golutiors can also produce cocrystals. these protesses
have faster solure colidification than aguesns solution
covstnllisation. they may be promcted by minimizing plase
separation followed by precipitation of low solvability
copstituents due to the same cocrvstal formation. This
method is projected o niake pharmaceutical cocryatal
ospiafasiuring on & maszive scale poszible throngh
aceeierabed conditions, profitable dissolvent evaparation
ete, This method is approprinte for manuinciuring
injectables cootammng solid pacticles aseptic. the restriction
wns also associnted with this method a: subjected msthod
generated upstable solids in wodefined lattice of
metastable cryatals A0

VARIOUS TYPES OF COCRYSTAL
FORMATION

Treatment with a Laser Beam

This technique uses a dense carbon-di-oxide liglit bean
for exposing powder blends o
recrystallization configumtion. Trtapiwatinakon ef al had
Urzed the subjeer progedure for vislding eaffeivs cocpstals
with malowic and oxalic acid. they stabed that tlve cocrystal
stmacmures peed 10 be identical w a significant aneonnt g
the cocrystallization step. which directs that in the vapour
phazz, the procedure of the particle reordening among the
drug, its particle strucoare and the origination of the oo

radigtion  for

crystal f!

Ultvasonmd-assisted Cocrystallization

This novel method involves ultrasound waves; these
waves facilitate phate ransformation processes leading
to cocrysial production in a short time az it indoces
nudeation In solution. “4 Ulirasound apparstus or
Scateater ound i two fonns ulirasounie probe aad
ulirasonic bath

the wlrasonid probe cousists of & solid probe and sope-
reactor vessel with & temperaturs coniroller. Aher =t al,
tried 1o prepare different molar satios of Caffelme: malaic
actd cocryatal nsing the ulteasonic probe: the probe
operates at constant vibmtion equal to 20 kHz. Caffeine
and mwaleie scid feed nio the vessel s the fvem of sodurion
or slurry with methanol as 8 sobvent; then, the vltmsonic
probe plivs in a eyele of alteruative ultrasoind palzes (10
o) with rebaxation tane (2 sec), Cireulation of cold wrater
o a water beth through o glass acket may need 1o avoid
excess Beating. e resalant prodoct was flrated 1o give
the required cocryvstal A cocrystal of 1,3,7-
Trimethylpurine-2 6-diose ' cis-butesediode acid in a two
tor oie (2010 ratio 8 prepared by using this methed.

Au nltrazonic bath iz a vibratioo-generating water bath.
the povedess will be dissobved m the solvent in a glass wial
which will be soncated at 3 contrelled lempemtbure uniil a
clear sodutlon i obiaised. After that, the sotlcate will nen
off, and the solution will be filtratsd to reveal the cocrvstal
# Rodrigues et al. foemed lvdrochlorothiazide cocrvetals
with different confonmers vsing an uhrasonic hach, the
plivaieal maxune of APT asd co-fomer was disigibuted wma
salvent and soatcated in the ultra-sonie bath for 4 |soues
at 40 =, after that, the solvent was [=ft to vaporize ot
ambient temperatnre, and the cocrystals wers harvested
for further characierization.*

Microwave-pssisted Cocryvstallization:

Microwave padiations cawse excitation and increase
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molecular mobility by interacting with these mdiations.
the molecule’s revolving dipoles will lead o rapid
cocrystallization as the radiation bear mainrains a
supersaturated solvent apd ensures its evaporation in n
shorl timne. !

Microwaves generating sovrces that can be wied in
coprystallization are either: o domestic microwave or &
pEcraewave reacter. | Monowave 300, Anton Paar GmbH,
Austrial A microveave reactor differs from e domestic
one &8 the power nnd pressvre produced by the meactos
can be controlled precisely,*4*

the API: and confonmer powders will be disclved in a

suitable solvent depending om dielectric properties and
sehability profiles. then the sample will tmnsfer to ghss
tubes and set i the microwave to the required tamperntare,
time and power. At the end, tbe solution iz fliered o grve
cocrystal.®

IDENTIFICATION OF COCRYSTALS

Far the identification of coceystals, several instimental
anabvtical fechniques wers regularly wsed for the
identification of pharmacentical cocrystals amd the
elwcidation of luteractions between molecules.

Single-crystal and Powder X-ray Diffraction
[(XRIY)

This method iz the oldest and one of the most precise,
known as the rotating erystal method. This instroment
comprises a jum teble, an x-ray source of Light, = slight for
a narnow beam of s-ray apd a single erystal Moreowver,
major o adherence les with subjected metbodelogy b
procumng a single cepstal. © 9 Whereaz in the powdear
diffracticn metbod, the diffraction pattesa = obtained fran
the pawder of the material mthier than an individual crstal,

thermal Analysis

Subjected methodology signifies various tachnigues thar
adentify the phiysical and chemical changes o the sample
thermal charcteristios over time and in A controll=d
envirominen! via programmed remperanire change. (e,
heating, coaling, aliemating, or maointaining a% a coastand
tempesature) For coervatal charactenzation, freguent
metlodologes wvedve Differeattal Seanmng Calorinserry
(DSC) and Hoo-Stage Micvoscopy (HEML Moreover, a
briet wrt operating of DSC and HSM for the
charactenization of cocryatals i elaborstad helow:

1. Differential Scanning Calovimetry (DS

This technique is used to study the behaviour of pobyners:

samplses on keating, aod obtainsd thermogram is

sepatinized oo check the poasiblity of coeryital formation
the pictorial representation of the methodology above s

depicted below:

2. Hot Stage Microscopy

HEM is & powsrfol metlod o viseally examine nnd caphare

Figure 1= Schematic THagram of DSC

Reference Sample Heat Sink

N —r f/;',/Hm”

Heat Driver

Heat Resistor

Ampifier
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all kinds of thermal transitions such as colour change,
melting, polvmerphism aod polymer eryvsallization
Mlorever, the suhjected methed i5 a simple and refatively
ipexpensive technique. ¥

Kpectroscopy

the speciroscopic method is of two kinds opes for the
characierizstion of cocrysial, and the same = elaborared
below:

o) Vikrational spectroscopy,
b Muclear magnetic reronance (PRE)

Vibeational spectroscopy measurss the ioteraction of
infrared radintion with matier through abhsorphion. emission

or reflection, This techmique & hased on periodes changes
in dipole moments ar palarizabilsties =%

Muclear magretic resonanse (WAMR) exploits the msgnetc
properties of certain pueled to gtndy the compound's
physicnl, chentical and Biokogical propertss,

Field Emission Scanning Electron Microscopy
(FESEM)

This subjected methedology is frequentiy used in electron
micrpscopes, whereas microscopic characieriafize are
determured by forus electron beam which passes through
different electromagnetic lenses and apertures in high
vacwim conditions M4

REGULATORY ASPECTS OF COCRYSTALS

the puideline for Fharmacentical cocrystals and thedr

formulations nre regulated, and this bas a significani
impact oo development and quality conteol prosedige:,
as well & the valoe of buedleciual property and procedure
of cocnysinl development, scresning and applications are
shown below: (Figure 9} Becawse the solvates are of the
initial dmg substance, the provisions for pharmaceatical
eocrystals are compamble to those for pobmorphs of an
AFPL It is not, i particnlas, considensd a4 sew APT With
these poidelines. the pharmaceutical indostries can
produce cocrvitals ar established formulation facilities
using APls & co-formers without violaligg any cutrent
good manvfacturing practice requirements (eGMPs),
Moreover. drug manufacturers must submit appropiiate
data for new dmg applications (MDAs) and abhrevianed
WDaAs (ANDAs) possessing a co-crystalline form
supperting the strugtore of the coorvstals, Data should
zlow no jonke mtersction betwesn the APl component
and co-formers for APk and co-formers with sonizable
functional groups. Farthermore, before reaching the site
of pharmacolegieal activiey, the APT should be significantiy
digsociated from itz cocrvatal form,

I BMay 2015, the Eeropean Medicioes Ageney (EMAY
published a reflection reporn that divided solid-state
materinls based on their indernal stoscture and ad dresced
the e of AP cocnvstals in medicsl products, EMA claims
ilsar cocrystals are “homogeneous (single-phase)
crystnlline stnachires compnsing tad or more components
in a specific staichiometric matio where the armngemeat in
the crvstal [attice s not based oo wmic bonds (as with
aalrs) "%

Figure 3: NMRE Diagrammatic Representation
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Figure 4: Diagrammiatic Overview of Fleld Emissien Electron Microscopy
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Figare 5: Cocvyetal Development, Selection and Application

PATENTS ISSUED INTHE USAND EUROPE  CONCLUSION

FHARMACEUTICAL CO-CRYSTALS Cocrystallization techniques have become a vital tool for
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Figure 11 Patents issued in USA and Europe
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Complexes of cephalosporing and
carbacephalosporing with parabens
Crystalline forms of conazoles and
methods of making and using the
same

AZDI152; o phosphate prodrig
and maleic aoid coerystal

Mixed cocrvstals of modafinil

Cocrystals and  pharmaceutical
compositions, telaprevir [ VX-950)

SGLT-2 inhibitors, |-prodine and
pyvroglutamic acid cocrystals
SGLT-2  Inhibitor,  lproline
cocrystal

Glucocorticoid analomues,
phosphoric acid and acetic scid
cocryslals
Rivaroxaban
ralonic acid
Meloxicam with various carboxylic
acids, aliphatic and aromatic, and
malted and ethvl maltol
Metronidazole  cocrvsials — with
gentisic acid and gallic acd
(specific x-rav reflections in each
case) and a cocrystal of imipramine
HC1 and {+)-camphoric acid
Cocrystal of tintropium  bromide
and lactose monohyvdrate
Co=erystal (ICC) of lithium with
salicylic acid and 1-proline
Co-cryatal of progesterone and &
co-former selected from the group
consisting of vanillic acl, benzoic
acid, salicvlic acid, cinnamic acid,
and vanillin.
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an eaginesred coystal to regulate the properies of sofid-
gtate matersald, Co-cryatallization iz n muli-beneficial
approsach with direct application o the pharmacentical
indostry. In the future phannaceutical cocrystals will be
one af tse imporant solid fomes of pharmaceuticals that
should be available in the maked for faater bisavailabilingd
Cocrystal formation provides high scope far controlied
mosdificd plhinrmscevtical properies such as dissclution
rate, solubality, compressibility, stability, bioavailsbilsy and
permeability, the difficultie: ioclude scaling up
phamaceutical cocryaral prasduciion, which wall sesnlt from
new scale-up technigues and high-throvghpat seresning
of potential ecocrystals with varions co-farmers and
pelymorphs
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