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ABSTRACT-

The main obstacles to the creation of a novel
product are an active pharmaceutical ingredient's
poor water solubility and low oral bioavailability.
Many strategies have been employed to improve the
solubility of medications that are poorly soluble in
water, but the effectiveness of these strategies
depends on the physical and chemical characteristics
of the molecules being created. While maintaining
the pharmacological characteristics of the active
pharmaceutical ingredient, cocrystallization of drug
substances presents a fantastic opportunity for the
development of new drug products with superior
physicochemical properties like tabletability,
solubility,  bioavailability, and permeability. In
cocrystals, two componentsa coformer and an active
medicinal ingredientare present in a stoichiometric
ratio and are joined by non-covalent interactions
within the crystal lattice. This review article presents
a systematic overview of Pharmaceutical cocrystals.
This review will provide guidance for more efficient
design and manufacture of pharmaceutical
cocrystals.
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L INTRODUCTION

A drug's effectiveness and activity are
largely determined by its solubility and rate of
dissolution. Traditional treatments or accidental
discoveries served as the foundation for early drug
discovery research.But as a result, the last 20 years
have required logical medication design and
synthesis of the creation of new medications and the
appearance of new illnesses. Using cutting-edge
methods like combinatorial chemistry and high-

throughput screening, numerous new therapeutic
targets have been found, and possible medication
compounds have been created and evaluated for
efficacy. [1] These screens have led to the
discovery of progressively massive and lipophilic
lead compounds. Therefore, it is necessary in the
modern era to reduce issues with the permeability
and solubility of lipophilic medications by
employing various techniques.The development of
prodrugs, solid dispersions, size reduction, inclusion
complexes with cyclodextrins, salt formation, self-
emulsifying formulations, the use of surfactants,
polymorphs, nanoparticles, and multicomponent
molecular crystals are just a few of the methods that
researchers have described to improve the solubility
of APIs. Each of the techniques mentioned earlier
has advantages and disadvantages of its own, but the
particular physicochemical characteristics of the
APIs and polymers will always determine the
success rate. [2] Physical modification is frequently
employed to increase the particle surface area,
enhance the powder's solubility and/or wetting, and
increase the stability of an API. Solvates, hydrates,
cocrystals, and salts are examples of multi-
component crystals that are crucial to the creation of
novel solids, particularly in the pharmaceutical
industry. To increase their solubility, the poorly
water-soluble medications can be made into lipid
formulations, crystalline solid formulations, or
amorphous forms. Cocrystallization-based crystal
engineering is a viable method for resolving drug-
related issues.[3,4]

A form of crystalline materials made up of
two or more components, co-crystals have drawn
interest in green and sustainable research because of
its potential to improve drug systems of distribution
[5]. Researchers are creating ecologically safe
synthesis techniques for co-crystal formation by
using  renewable  starting  materials  and
environmentally friendly solvent systems [6]. In
addition to reducing their negative effects on the
environment, these sustainable methods encourage
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the creation of more environmentally friendly
medications  with  enhanced solubility and
bioavailability. In recent years, a large number of
active pharmaceuticals (APIs) with poor water
solubility have been discovered.

The development of wvarious APIs in
formulations has been hindered by their decreased
water  solubility, which leads to limited
bioavailability of pharmaceuticals [7]. Drugs taken
orally have different solubilities in gastrointestinal
fluids at different pHs because the pH of the
gastrointestinal tract varies depending on the region.
This often leads to nonlinear and variable absorption
and makes it challenging to evaluate the safety and
efficacy of medications. Because of the poor
solubility of medications, developing oral dosage
forms is a major challenge.

Researchers have created a number of
methods to improve a drug's solubility and
bioavailability. Pharmaceuticals that are poorly
soluble in water can be made more soluble using
certain techniques. Every methodology has pros and
cons, thus it's critical to consider these while
selecting a technique should take into account
factors such as the characteristics of the active
pharmaceutical ingredient (API), the type of
excipients selected, the development process, and
the dosage form[§].

The co-crystal approach is unique among
these techniques in that it doesn't change the drug's
pharmacological characteristics, making it an
environmentalfriendly method of improving its
bioavailability and a number of physicochemical
characteristics, such as solubility, permeability,
bioavailability, stability, melting point, and
tabletability.

Pharmaceutical cocrystals are composed of
two or more neutral molecules at a stoichiometric ra

tio that bound together through noncovalent interacti
ons such as hydrogen bonding, van der Waals, and p
$$$p stacking. At least one of the components is an
API, while the others are pharmaceutically acceptabl
e ingredients (9). Cocrystal engineering has been rec
ognized as a viable method for improving the physic
ochemical properties of pharmaceuticals since the ea
rly 2000s, as evidenced by papers in 2003 (e.g., 18¢
20). These pioneering efforts highlighted the import
ance of crystal engineering and supramolecular synt
hons in pharmaceuticalbased cocrystal design, leadi
ng to the creation of a cocrystal strategy to enhance t
herapeutic performance.

Investigators are concerned about the
growing importance of pharmaceutical cocrystals,
given their rapid development and application. In
2011, the FDA classified pharmaceutical cocrystals
as drug product intermediates, defining them as
"dissociable API-excipient molecular complexes
wherein both API and excipients are present in the
same crystal lattice" (10, 11). However, experts
from industry and academia found the description
too simplistic to distinguish amongst cocrystals. In
2016, the FDA changed its rules to define cocrystals
as "crystalline materials composed of two or more
different molecules within the same crystal lattice
associated by nonionic and noncovalent bonds."

A coformer may be defined as “a
component that interacts nonionically with the API
in the crystal lattice, is not a solvent (including
water), and is typically nonvolatile”(12).The
European Medicines Agency (EMA) defines
cocrystal as “homogenous (single phase) crystalline
structures made up of two or more components in a
definite stoichiometric ratio where the arrangement
in the crystal lattice is not based on ionic bonds (as
with salts)”(13) Compared to the FDA’s
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Fig.No-1. Different solid forms of active pharmaceutical ingredients
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definition of cocrystals, the EMA described
cocrystals as a viable alternative to salts of the same
API1.28. In other words, the cocrystal is deemed the
same as the API, although it exhibits unique
pharmacokinetic features.(14)

This paper summarizes current breakthroughs in
pharmaceutical cocrystals, covering manufacturing
methods, manipulation of physicochemical features,
and their uses. This article will cover both solution-
based methods (solvent evaporation, antisolvent
technique, cooling  crystallization,  reaction
cocrystallization, and slurry conversion) and solid-
based methods (neat grinding, liquid-assisted

Preparation
Methods

grinding, and melting crystallization). The article
will cover the various qualities and uses of
cocrystals, including their physical and chemical
stability, mechanical and optical properties, and
performance in vitro and in vivo.

2. Preparation Methods of Cocrystals-

Cocrystal manufacturing methods can be classified
as solid-state or solution-based. Solid-state
procedures use minimal solvent, while solution-
based methods use a lot of solvent and require
isolation to separate the crystalline product from the
mother liquor.

< Contact Formation

** Solid-state grinding

“* Liquid-assisted Grinding

Hot Melt Extrusion

Evaporative Cocrystallization

#* Cooling Crystallization

Reaction Cocrystallization
% Slurry Crystallization

<+ Antisolvent Cocrystallization

% Supercritical Fluid Methods

Fig.No-2. Preparation Methods of Cocrystals

2.1. Solution based Cocrystallization-
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Fig.no-3 Solution based Techniques

Methods that focus on the solution.
Cocrystallization from solution can be accomplished
using a variety of methods, which will be explained
in the next section. First, investigate some universal
solution crystallization notions. Supersaturation is
the driving force behind crystallization, defined as
the difference between the actual experimental
concentration and the claimed solubility
concentration at that temperature in that solvent. In a
cocrystal system, there are two concentrations to
consider: the target molecule and the coformer. The
concentrations of both relative to the cocrystal’s
solubility (best described in terms of target molecule
and coformer) determine the supersaturation for
cocrystallization. At a  certain solution
concentration, the system's stable solid phase is a
mixture of cocrystal and target molecule. A second
eutectic point exists for a mixture of cocrystal and
coformer. Eutectics describe solution minima with
the lowest solvent concentration and maximum
solubility. The cocrystal remains stable and less
soluble than the target molecule or coformer at
concentrations between the eutectic thresholds.
Understanding the concentration range, known as

the cocrystal working range, is crucial for planning
effective  solution cocrystallization. Operation
outside of this range may result in a cocrystal/target
molecule or cocrystal/coformer mixture in the solid
phase. A ternary phase diagram (TPD) best
describes the solubility of a cocrystal system. This
triangular diagram depicts the solubility of solid
phases in a solvent at a specific temperature and
pressure. It also highlights zones of stability for
various solid phases in the system.(15,16)

Fig.no.2 Typical ternary phase diagrams
depict the three-phase behavior of a multicomponent
system, including API, coformer, cocrystal, and
solvent. It can also anticipate the course of cocrystal
formation. Crystallization from solution is a well-
established unit operation for single component
crystallizations. It has the greatest industrial
potential for scaling up cocrystal preparation
without relying on specialized procedures. Using
solution cocrystallization and grinding to screen
cocrystal systems can greatly improve their
exploration potential.Caffeinecocrystallization with
dicarboxylic acids was studied using solution
cocrystallization with L-malic acid.(17)
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Fig.no-4.Schematic representation of isothermal ternary phase diagram. (a) Similar solubilities between API and
coformer (a and b)in solvent S and (b) different solubilities of 1 and 2 in S. Region A,component 1 and solvent;
B, component 1 + cocrystal; C, cocrystal;D, component 2 + cocrystal; E, component 2 and solvent; F, solution.

2.1.1. AntisolventCocrystallizationMethod-

The antisolvent addition method involves dissolving
the coformers in various solvents, such as organic
solvents, and employing a dispersion homogenizer
to disperse the API in the coformer solution. The
coformer on the medication is then precipitated by
adding this solution to distilled water or an
appropriate solution (18,19)

2.1.2 Evaporative Crystallization -

The solvent evaporation approach involves
dissolving both the API and the coformer in an
appropriate solvent and letting the solvent gently
evaporate. The drug’s and conformer’s functional
groups engage and create hydrogen bonds during
dissolution [20]. Researchers most frequently utilize
this technique to make cocrystals [21,22].

2.1.3 Solution Cocrystallization Method-

In the solution crystallization method, the
medication and coformers are dissolved in a boiling
solvent while stirring, and the solution is boiled until
its volume is reducedWhen the boiling solution is
allowed to cool for approximately 15 minutes,
cocrystallization occurs quickly. Filtration is used to
separate cocrystals, which are then allowed to dry in
an oven or the open [23,24].

2.1.4 Slurry cocrystallization method-

Excess cocrystal components must be added to the
solvent in order to use the slurry conversion method,
a solution-mediated phase transformation procedure.
To encourage the nucleation and formation of
cocrystals, each component progressively dissolves
and forms a complex during the slurry. Reactant
concentrations drop when cocrystals form, resulting

in undersaturation (in relation to the reactants) to
keep dissolving the cocrystal components.
Cocrystalsupersaturation formation is guided by the
ternary phase diagram, which regulates the
operational range of the component’s concentration
and temperature.The ternary phase diagram, which
directs cocrystalsupersaturation production, controls
the operational range of the component’s
concentration and temperature. Using in-line Raman
spectroscopy,  discovered that the initial
concentration of the components and the operating
temperature had a substantial impact on the
theophylline-benzoic acid cocrystal formation rate.
The cocrystal formation rate was positively
correlated with both the initial concentration of the
reactants and the temperature because a higher
initial concentration could increase the likelihood of
component collisions and the total surface area of
contact; on the other hand, a higher temperature
allowed the reactants to rapidly reach the activated
state.(25)

2.1.5. Reaction Cocrystallization Method-

The reaction crystallization method, which bases
nucleation and cocrystallization on the solubility of
the cocrystal components, is used to quickly create
cocrystals at both microscopic and macroscopic
scales at room temperature. The more soluble
component (coformer) is added in an amount
slightly below its solubility limit after the saturated
solution of the less soluble component (drug) is
prepared in methanol and filtered. The objective is
to avoid having any extra drug or coformer in the
initial solutions that can be mistaken for a cocrystal.
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Additionally, the cocrystals that precipitate out of
solution are pure because they do not surpass the
components' solubility limits. Throughout the
crystallization process, solution concentrations are
tracked by HPLC to determine whether the solid
viewed seems to be a complex of the reactants
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Ao -

Magnetic stirrers

(cocrystals). To  ascertain the complex’s
stoichiometry, the solid precipitates are also
gathered and subjected to HPLC analysis. DSC,
TGA, and PXRD are used to further describe the
solid if the HPLC results suggested that it was a
cocrystal.(26,27,28)

Filtered

U

Fig.no-5 Preparation of Cocrystals by Reaction Cocrystallization Method

2.1.6 Super critical fluid method-

Using a high-pressure supercritical fluid, such as
CO2, the medication and coformers are combined in
the supercritical atomization process. By using an
atomizer to atomize this solution, cocrystals are
created. The supercritical antisolvent (SAS) method
uses the antisolvent effect of a supercritical fluid to
create cocrystals from solution.(29,30,31)

2.2 . Solid State Methods-

Since the cocrystal forms spontaneously through
direct contact or grinding with higher energy inputs,
solid-state crystallization techniques are efficient
and environmentally benign in cocrystal creation
because they require little or no solvent. They are
sensible substitutes for solution-based
cocrystallization techniques, which could pose
environmental risks because of the huge solvent.

2.2.1. Contact Formation Method-

There have been reports of cocrystals forming
spontaneously when pure API and coformer are
mixed in a controlled atmosphere.(32-34)This
process cocrystallizes without the need of
mechanical forces.(35,36) But occasionally, pure
ingredients are briefly ground separately before
being mixed.(32) Rodriguez-Hornedo et al.
investigated how premilling the starting materials
affected the pace at which nicotinamide and
carbamazepine cocrystallized.(32) It was
demonstrated that premilled reactants had a
significantly higher cocrystallization rate than

unmilled reactants (12 versus 80 days, respectively).
Furthermore, regardless of the mechanical
activation, larger cocrystallization rates have been
observed for the same system at higher temperatures
and relative humidity(32) According to Sarcevica et
al., spontaneous cocrystallization produced an
isoniazid-benzoic acid cocrystal.(33) They found
that when the pure reactants were premilled at
higher frequencies, the rate of reaction rose
significantly.(33) Additionally, Ibrahim et al.
investigated the impact of starting material particle
size on urea and 2-methoxybenzamide (2-MB)
spontaneous  cocrystallization. It has been
demonstrated that faster cocrystal formation results
from smaller particle size distributions. In the case
of the small particle size distribution of 20—-45 pm,
no buried eutectic or amorphous intermediate phase
was found, and the cocrystallization rate rapidly
increased.(32) Three steps make up the mechanism
of cocrystallization in the presence of moisture
under deliquescent conditions: (1) moisture uptake,
(2) reactant dissolution, and (3) cocrystal nucleation
and growth(33) (Figure 6 ). Berry et al. screened for
cocrystals using hot-stage microscopy. They
successfully investigated a cocrystal system’s binary
phase behavior using the Kofler method, identifying
possible cocrystal phases in five API mixes.
Nicotinamide was selected in this study as a
molecular scaffold former with a number of APIs,
including salicylic acid, fenbufen, flubiprofen,
ibuprofen, and ketoprofen. This process involves
melting one component, letting it harden, and then
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bringing another component into touch with it to
partially dissolve the first component.A zone of
mixing is thus formed following the recrystallization
of all materials. This is analogous to the two
components’ binary phase diagram. The production
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Fig.no.-6 Illustration of the moisture uptake process leading to deliquescence, reactant dissolution, and
cocrystal formation. A and B are cocrystal reactants, Ds is solid deliquescent additive, and DI is the solution
phase created by deliquescence at relative humidity greater than deliquescence relative humidity. (Reprinted
with permission from ref 23. Copyright 2007 American Chemical Soceity.)

2.2.2. Hot Melt Extrusion —

Through heating the medication and coformers
while vigorously combining them, the hot melt
extrusion process improves the surface interactions
without the need for solvent. This method's
drawbacks include the requirement that the
coformer and API be miscible in molten form and
that thermolabile medications not be utilized
(38,39,40)

2.2.3. solid state grinding method-

Solid state grinding processes have been
successfully employed to produce cocrystal powder
samples. Two styles are used: neat (dry) grinding
and liquid-assisted grinding. Neat grinding is the
process of combining the target molecule and
coformer in their dry solid forms using pressure
either manually (mortar and pestle) or mechanically
(automated ball mill). Dry grinding differs from
melt crystallization in that the solid starting
ingredients are not intended to melt while grinding.
To guarantee consistency, the temperature obtained
during grinding is frequently measured and
reported.To create two sulphathiazole:carboxylic
acid cocrystals, stoichiometric equivalents of
sulphathiazole were ground with the appropriate
carboxylic acid in a Retsch mixer mill for 90
minutes at 25 Hz and a temperature of no more than
37 °C.(41)Solid state grinding is more efficient than
solution-based procedures as it prevents yield loss
owing to solvent solubility.(42)Dry grinding can
result in failure to create a cocrystal, partial
conversion, and the formation of crystalline flaws,
including amorphous content.

Incomplete conversion to the cocrystal,
which results in a mixture of cocrystals and extra
starting material in the product, is undesirable
because it necessitates the use of further purification
procedures to produce a pure cocrystal product.
Increasing the grinding time can help with this,
although product mixes can also indicate
nonstoichiometric cocrystal formation. Dry grinding
is normally carried out with stoichiometric mixes of
target and coformer solids. This necessitates the
development of a stoichiometric cocrystal that
consumes all available beginning elements.
Formation of a nonstoichiometric cocrystal will
result in an excess of either remaining material.
Ideally, dry grinding should be done with molar
equivalents and an excess of each starting
ingredient. This will also help the finding of
alternate cocrystals, if any exist.

2.2.4. Liquid assisted Grinding-

This is a variant of the tidy grinding
process. It entails combining the two components
and adding a very little amount of solvent (for
example, a few tenths of an equivalent of solvent
per mole of the component) during the grinding
process, resulting in substantially faster cocrystal
formation. Solvents operate as catalysts in this
process, either as media for molecular diffusion or
as a significant factor in the formation of multi-
component inclusion frameworks, and have been
utilized to improve supramolecular selectivity in
crystalline systems. The solvent's effect can be
defined as catalytic, as its little amount does not
contribute to the end product.
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Its benefits include higher performance, the
capacity to control polymorph synthesis, and
improved product crystallinity, while
cocrystallization is compatible with a wide range of
coformers. This approach improves cocrystallization
rate, as some cocrystals performed poorly in
cocrystal formation after being neatly ground for an
extended period of time. This technology can be
utilized to manufacture high-purity cocrystals in a
significantly shorter time. It also enables the
creation of selected polymorphic forms of
cocrystals. This allows for interconversion between
crystalline  forms of polymorphic organic
components based on the polarity of the solvent.
Limitations of liquid-assisting grinding include the
fact that it is a small-scale technology, involves
significant energy consumption, and has a poor
performance in terms of product purity.(42)

2.3 Spray Drying Techniques-

Spray drying is a one-step process for
converting liquids, emulsions, or suspensions to
solid form (e.g., powder or agglomerate) (43). This
concept has been utilized for many decades, but it
has only recently been applied in the pharmaceutical
industry since the product ensures suitable quality
standards in particle size and shape, particle
moisture  content, and  bulk  density(44)
Carbamazepine and nicotinamidecocrystals can be
made more easily using the spray drying approach,
and the crystal quality is comparable to that
obtained using the LAG method (45) As a result,
spray drying is a reliable process for industrial-scale
cocrystal manufacturing. Furthermore, this approach
uses large and expensive equipment with lower
thermal efficiency (44)Drug characteristics can be
modified through different methods, including salt
production,  micronization, solid  dispersion,
amorphous  medicines, and  encapsulation.
Cocrystals offer the benefit of being stable and
requiring no additional excipients or additives in
formulations [21]. Factors influencing
physicochemical qualities include API and coformer
properties, molecular interactions, and synthesis
methods. Formulating cocrystals offers the
advantage of improving the physicochemical
properties of APIs without affecting their
pharmacological qualities.

2.4 Advantages of Cocrystallization-

Numerous techniques, including salt
production,  micronization, solid  dispersion,
amorphous medicines, and encapsulation, can be
used to modify the physicochemical characteristics

of pharmaceuticals. Among them, the cocrystals
should have the benefit of existing in a stable
crystalline form and requiring no further excipients
or additives in formulations (46) The characteristics
of APIs and coformers, the type of molecular
interaction between them, and the synthetic
processes used all have a significant impact on the
physicochemical attributes.The main advantage of
creating cocrystals is that, without changing the
pharmacological characteristics, the APIs will
benefit from increased physicochemical properties
due to the inclusion of a coformer in the crystal
structure, which is a property-modifying component.
The effect on the API’s physicochemical qualities is
determined by the available coformer(47,48,49,50)
Another distinct advantage of cocrystals over the
more typical salts is that cocrystals can be created
for non-ionisable APIs as well as complicated
pharmaceuticals with sensitive functional groups
that may not withstand the severe reaction
conditions of strong acids or bases.(50,51)There are
several more significant advantages to producing
cocrystals. Cocrystals may shorten the drug
development schedule for APIs.Pharmaceutical
businesses value shorter development durations as
they lead to lower costs. Solid-state cocrystal
synthesis is considered green chemistry due to its
high yield, lack of solvents, and little by-products.
Pharmaceutical cocrystals differ from their bulk
forms and can be patented as new crystal forms for
existing APIs. Various pharmaceutical cocrystal
formulations are available in the market, including
Viagra (Pfizer) for erectile dysfunction and
pulmonary arterial hypertension, Entresto (Novartis)
for chronic heart failure, and others in clinical trials
[51,52,47,53,50]. Pharmaceutical cocrystals can
improve therapeutic qualities such as melting point,
tabletability, solubility, stability, bioavailability, and
permeability. Relevant examples are provided here.

2.4.1 Tabletability-

Cocrystallization of a medication and
coformer can impact crystal packing, tabletability,
and compaction, all significant factors in
preformulation studies. Cocrystals of paracetamol
with trimethylglycine and oxalic acid outperformed
pure paracetamol in terms of compaction (54)
Forming cocrystals with 4-aminobenzamide and
isoniazid improved  resveratrol tabletability.
Cocrystals exhibit better tabletability than pure
drugs or coformers(55). Cocrystallization can
modify the mechanical characteristics of APIs.
Cocrystals of vanillin isomers with the same
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coformer exhibit higher tabletability compared to
isomers and coformers.(56)

2.4.2 Bioavailability -

Bioavailability is defined as the rate and
extent to which a pure medication enters systemic
circulation [54]. Low oral bioavailability of APIs is
a significant barrier in the development of novel
formulations. Crystal engineering is mostly utilized
to create and produce pharmaceutical cocrystals that
have increased water solubility and oral
bioavailability. A pharmacokinetic investigation of
apixaban-oxalic acid cocrystals in beagle dogs
revealed that oral bioavailability was enhanced by
2.7 times when compared to the pure drug[38]. Oral
bioavailability of baicalein was enhanced by the
production of cocrystals with nicotinamide, which
demonstrated that cocrystals had 2.49 times higher
peak plasma concentration (Cmax) and 2.80 times
larger area under the curve (AUC) than pure drug in
rats[55].Meloxicam cocrystals with aspirin had
higher oral bioavailability and a 12-fold faster onset
of action in rats (56). In rats, cocrystals of 6-
mercaptopurine, a BCS Class-II medication, had a
greater oral bioavailability of 168.7% compared to
pure drug [40].

2.4.3 Permeability -

Drug absorption and distribution are
primarily determined by their permeability across
biological membranes. Drug permeability is
primarily determined by the n-octanol/water
partition coefficient, which may be calculated using
log P and (C log P) for unaltered forms of the drug
(50). Cocrystallization using coformers including 3-
hyroxybenzoic acid, 4-aminobenzoic acid, and
cinnamic acid improved the permeability of 5-
fluorouracil, a BCS class III medication (57). Franz
diffusion cells were used to evaluate the
permeability of hydrochlorothiazide and cocrystals
containing  various  coformers. Except for
succinamidecocrystals, all cocrystals showed higher
drug flow than pure drugs. The development of
heterosynthons between drugs and coformer
enhanced the permeability of cocrystals.

2.4.4 Solubility —

Solubility is crucial for studying
medication compositions with low solubility.
Researchers have utilized many ways to increase
drug solubility, including salt creation, solid
dispersion,  particle  size  reduction, and
cocrystallization (58, 59-60). Synthesizing salts and
cocrystals boosted the solubility of antifungal

medication ketoconazole by 53 and 100 times,
respectively, compared to ketoconazole alone.
Cocrystals resulted in better drug solubility
compared to salt production (59)Apixabancocrystals
were shown to be twice as soluble and dissolving
faster than the pure medication (61) Formulating
cocrystals of pterostilbene with piperazine resulted
in a six-fold increase in solubility. However, the
medication precipitated quickly in pterostilbene-
glutaric acid cocrystals due to glutaric acid's high
solubility  (62)Cocrystals of the anticancer
medication 6-mercaptopurine with nicotinamide
demonstrated twice the solubility rate of pure drug
(63). A theoretical method based on Keu (the ratio
of solution concentrations of cocrystal components
at the eutectic point) was used to determine the
solubility of cocrystals in pure solvent. This method
is also wuseful for selecting and formulating
cocrystals without the need for materials or time,
unlike traditional methods.
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