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Abstract:Pharmaceutical co-crystals have acquired vast improvement in recent years due to its ability to 

change physicochemical properties of drugs. Pharmaceutical co-crystal consists of active pharmaceutical 

ingredient (API) and coformers.  Co-crystals can be utilized to improve imperative physicochemical attributes of 

a medication, including solvency, disintegration, bioavailability and solidness of API while keeping up its 

therapeutic activity. Expanded commercialization of cocrystals has thus required extra research on techniques to 

make cocrystals, with specific highlight put on rising innovations that can be produced naturally attractive 

and efficient choices. 

In this review, well-organized and ordered overview of pharmaceutical cocrystal is provided, focusing on the 

solids forms of   API, design strategy, its method of preparation, physicochemical properties, mechanism of 

enhancing solubility and its characterization technique. An overview of applications and marketed drug products 

of cocrystals is also described. 

Keywords:Pharmaceutical co-crystals, physicochemical properties, cocrystallization, solubility, stability. 

 

I. INTRODUCTION 
Co-crystals are solids which are crystalline materials made of at least two particles in a similar crystal's 

lattice. Pharmaceutical co crystals have been characterized as “co-crystals that are created between a molecular 

or ionic API and a mild cocrystal former which remains solid under normal conditions 
[1].

 Solubility is a 

significant parameter for assessing the properties of a pharmaceutical co crystal. Conventional strategies for 

improving solubility of poorly water-soluble drugs incorporate salt development, solid dispersion 

(emulsification), and molecule size reduction. 

 In literature, analysts have characterized the co crystals in different definitions
 [2-5]. 

Thereby and large 

acknowledged definition of co crystals was proposed by 46 researchers during the Indo-USBilateral Meeting 

held in Delhi, India in 2012. Researchers have proposed a wide definition of co crystal that was clear with the 

scientific literature. Co crystal are crystalline solids made of at least two distinctive molecular as well as ionic 

compounds in a stoichiometry proportion which are neither solutes nor salts 
[6].

 In 2013, USFDA proposed a 

concise definition of co crystal in the draft guidance as “solids that are crystalline materials made of at least two 

particles in a similar crystal's lattice” 
[7].

 

 

II. PHARMACEUTICAL COCRYSTALS 
Crystalline forms of active pharmaceutical ingredients (API), have been restricted to salts, solvates 

(counting hydrates) and poly morphs. Ongoing way to deal with pharmaceutical physical property enhancement 

is pharmaceutical co crystal arrangement. A co crystal might be thought of as a crystalline complex of at least 

two neutral molecules bound together in the crystal's lattice through non-covalent bonding, frequently including 

hydrogen bonds. The utilization of co crystallization to the pharmaceutical industry furnishes intrinsic 

advantages comparative to salt formation in two, different ways. 

 The first is that, from a certain theory, a wide range of particles (molecules) Can form co 

crystals,including feebly ionizable and non-ionizable active pharmaceutical ingredients, which are 

conventionally considered introducing a greater risk regarding physical property optimization because they have 

either restricted or no limit with respect to salt formation. 

A subsequent advantage is that, just 12 or so acidic or basic counter ions are investigated in an average 

API salt screen for the toxicological reasons there are numerous potential counter-particles that might be utilized 

in co crystal synthesis. (A counter-particle might be characterized as the species co-crystallized with the API.) 

The US FDA deals with several lists of substances that have priority as foods or food ingredients (e.g., the 

FDA's Grass list, a list of substances, "generally perceived as safe”), with the combination add of drugs list 

within the thousands. In spite of the fact that the expanded scope of co crystals is a benefit in that it proposes a 
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greater probability of accomplishing a desirable physical property profile for an APIs physical form, it likewise 

presents a challenge regarding screening endeavors, even with high-throughput screening. 

The physical and the chemical property enhancements through pharmaceutical co crystals moves 

towards the fields of crystals engineering and pharmaceutical sciences 
[5,8].

 A pharmaceutical co crystals is a 

crystalline solid which consolidates two neutral molecules, one being an API and the other a co crystals former 
[9].

 Co crystals former (conformer) can be an excipient or another drug (API). Pharmaceutical co crystals 

technology is utilized to recognize and develop new restrictive types of broadly prescribed drugs and offer an 

opportunity to expand the quantity of types of API 
[10,11].

 Some researchers have shown that altering the physical 

properties of an API through pharmaceutical co crystal development improved the performance of a drug known 

to have a poor solubility.  

.Pharmaceutical co crystallization is a good strategy to change physical and technical properties of 

drugs, for example, disintegration rate, hygroscopicity, solubility, stability, and compressibility without 

changing their pharmacological behavior 
[12,13].

 Some regular aspects of co-crystals formation, screening 

techniques and layout approaches for co crystals functionality were accounted. The utilization of co crystals in 

drug designing and delivery and as practical materials with potential applications as pharmaceuticals has as of 

late attracted significant interest. Pharmaceutical co-crystals have been portrayed for some drugs (API), for 

example, acetaminophen, ibuprofen, flurbiprofen, aspirin etc. Co-crystals of anti-tubercular drugs with 

dicarboxylic acids were accounted for utilizing carbolic acid-pyridine synthon as a reliable tool 
[11,12].

 

 

III. LIMITATION 
Co crystallization has a preferred position to improve the physicochemical properties of drugs (API) 

without changing the molecular structure of drugs. The bite about whether co crystals or salts will have the ideal 

properties relies on the API and explicit undertaking. Co crystals with negative PKA produces non-ionized 

medication, when separated salts will give ionized API, which is profoundly dissolvable in water. Co 

crystallization is an optional method to enhance or improve the solubility and bioavailability of drugs with poor 

water solubility, particularly for the drugs which are poorly ionized in nature 
[14-16]. 

 

IV. SOLID FORMS OF API 

 
Figure 1: Solid forms of Active Pharmaceutical Ingredients 

 

Amorphicity is defined concerning crystallizing. Since amorphous solids have good solubility, 

amorphicity offers several advantages, and again preferable pressure attributes for compressibility over the 

respective co crystals. As compared to crystalline form, the amorphous form is a thermodynamic ally in stable 

which leads to greater physical and chemical instability 
[17].

 As per the European Pharmacopoeia, polymorphic is 

the property whereby a substance can shape diverse crystalline structures that are phases with various crystalline 

structures of a solitary component. Poly morphs have a similar compound structure, however unique 

physicochemical properties because of the capacity of atoms or molecules to be consolidated in various 

manners, or to take various conformations in space 
[18].

 

Solid forms of Active Pharmaceutical Ingredients is given in figure 1. Absorption and bioavailability is 

affected by various physicochemical properties, chemical stability which determines, for instance solubility, 

dissolution rate,ease of table ting, resistance to mechanical & thermal stress and behavior during the formulation 

of poly morphs. And when the solvent used is water it makes up hydrate, and are suitable structures for drug 
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products, as their safety concerns surrounding water as a crystal abduct. Depending on how the water atoms are 

consolidated into the crystals cross section, hydrates can be additionally divided into hydrates where water 

particles exist at isolated locales, channel hydrates, and ion composed site hydrates 
[19].

 Roughly 1/3 of API can 

form hydrates from anhydrous crystalline structures through various changes in relative humidity, temperature 

or weight, which can result in significant changes in physical properties, and can make extreme issues during 

storage wherein the appearance and the integrity of the dosage form might be modified. Salt development is 

normal among acidic and basic or zwitter-ionic substances, and is a basic, financially savvy technique for 

improving low water solvency and enhancing an API's bioavailability. Salts can likewise increase an API's 

crystalline, probability of isolation, purity, and stability as well as various technological characteristics, such as 

flowability.  

 As compared to salts or poly morphs, co crystals are alternative approach. for example, hydrogen 

bonds, π bonds and van der Walls bonds. As indicated by the US FDA Directive (2013), co crystals are defined 

as “solids which are crystalline materials made of at least two particles in a similar crystal's lattice 
[20]. 

 

V. PHYSICOCHEMICAL PROPERTIES OF COCRYSTALS 
  

Melting point 

Melting point is an essential physical property, and is characterized as the temperature at which the 

solid phase is in balance with the liquid phase, and it is a thermodynamic process wherein the free transition 

energy remains zero. High melting point shows the thermodynamic ally solidness of the new materials, for 

example, warm soundness of an API can be expanded by choosing the conformer with higher boiling point 
[13].

 

Melting point of pharmaceutical co crystals can be custom fitted by sensible choice of the conformers. 

Differential examining calorimetry (DSC) or the Kofler technique are viewed as the strategies for getting 

melting point information, because of their capacity to recognize additional thermal data. The assurance of the 

melting purpose of a compound is the methods by which it very well may be arranged, and its purity identified 
[21].

 It is a standard practice to decide the melting point of a compound as a method for portrayal or purity 

distinguishing proof; be that as it may, inside pharmaceutical sciences, the boiling point is additionally truly 

important because of its connections to liquid solubility and vapor pressure. The atomic course of action inside 

the crystalline cross section, molecular balance, inter molecular communications, and conformation degrees of 

opportunity for a particle, one plainly observes the troubles in endeavoring to draw exacting correlations from 

sub-atomic structure to crystalline grid vitality to melting point 
[22].

 

 

Solubility  

Solubility is a significant parameter to research the formulations of drugs with low solubility. 

Numerous methodologies have been utilized to improve the solubility of drug (API), for example, solid 

dispersion, particle size reduction, salt formation, etc, among which co-crystallization has been utilized by 

several researchers 
[23].

 The principal investigation on co crystals behavior in arrangement as an element of co 

crystal segment focus depended on the extensive knowledge on complexes (molecular), molecular compounds 

and solid-state complexes that existed before the initiation of the term of co crystals, and is closely resembling 

the impact of ions on the solubility of sparingly soluble salts
[24].

 The solubility of co crystals has been accounted 

in various cases, and ins various media, including water, 0.1 N HCL, phosphate support, SGF, and SIF. Most 

investigations report powder disintegration information with different time focuses. At times, molecule size was 

constrained by sieving tests, in some there was no detailed control, and in others distinctive molecule size 

reaches were utilized for comparison
[25]

. This shows the wide scope of exploratory factors that can be utilized 

for resolvability testing which can be custom-made to acquire the ideal information
[26]. 

 

Stability 

Stability to different types of stress (humidity, heating, light, hydrolysis) is dependent on the structure and 

qualities of the API, and is constantly mulled over. 

 

Relative humidity (RH) 
In solids, changes in relative humidity must be taken into account for the formation of co crystal. 

Studies on robotized moisture sorption/resorption are typically performed to determine the “stress” conditions 

and give directions for more detailed studies, if necessary. Moisture take up can be controlled through the 

presentation of the co crystal to a specific relative humidity utilizing a suitable adhesive chamber and afterward 

examining the example in the wake of arriving at balance. A deliberate report where caffeine was co crystallized 

with different carbolic acids to be specific oxalic, malonic, maleic and glutaric corrosive, demonstrated that the 

co crystals delivered displayed decreased hygroscopicity contrasted with the crude API. The examples were put 
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in four, relative humidity conditions and dissected following 1, 3 and 7 weeks. The caffeine-oxalic corrosive 

(2:1) co crystals showed total security to dampness in all RH conditions 
[27].

 

 

Thermal stress 

 Physical and chemical stability of the strong API under high temperature conditions is constantly 

assessed. An investigation analyzing the co crystal of a mono phosphate salt with phosphoric acid at 60 °C 

indicated no perceptible corruption or advances between forms 
[21].

 

 

Photostability 

The carbamazepine-saccharin and carbamazepine-nicotinamide co crystals have longer ring 

separations, wiping out the instrument of photo degradation. In this way, the cocrystal can be shielded from 

undesirable procedures, since co crystallization may influence substance strength through the modification of 

the particles in the precious stone cross section 
[28,29]. 

 

Solution stability 

This is a significant parameter to assess or evaluate during development, both for suspensions and 

solutions, just as for solid dosages forms that will dissolve in the gastrointestinal tract. Since co crystal 

dissociation may happen, the stability of solution is a key component in their development. An investigation on 

carbamazepine co crystals with 18 conformers evaluated the formation of carbamazepine hydrate when the co 

crystals were slurred in water for 24–48h. Of the studied co crystals, seven maintained their crystalline 

structures, and the rest was changed over into carbamazepine hydrate. The solubility (aqueous) of the conformer 

seemed, by all accounts to be a significant parameter for the development of the hydrate. It was noticed that co 

crystals containing conformers with generally high resolvability in water brought about the hydrated structure, 

while co crystals with conformers of moderately low solvency stayed stable in aqueous media 
[30]. 

 

 

Intrinsic dissolution 

The dissolution rate of pure drug is measured by intrinsic dissolution rate (IDR) from a constant 

surface area, which remains independent of the drug formulation effects and it also measures the drug’s intrinsic 

properties of the drug as an element of dissolution media e.g.,. counter ions, pH and ionic strength. The drugs 

intrinsic dissolution rate remains a good indicator for the APIs in vivo performance. 

 

Bioavailability 

Bioavailability of ineffectively water-dissolvable medications particularly unbiased mixes or mixes 

with feebly ionizable gatherings can be improved by planning co crystals. Crystal’s habit, compressibility, 

friability dissolution rate and steadiness can likewise be improved by making co crystals in end co crystals 

improve the bioavailability of inadequately water-solvent medications and improve the pharmaceutical 

properties of medications. 

 

VI. PHARMACEUTICALCOCRYSTALS DESIGN STRATEGIES 
Pharmaceutical co crystals design strategies The pharmaceutical co-crystals which are vulnerable to the 

designing by crystal engineering differentiates those co-crystals from other crystalline forms of API. 

Examination of existing crystalline structures represents the first step in a crystal designing trial. This is 

generally executed by means of the CSD (Cambridge Structural Database), which encourages statistical analysis 

of packing motifs and consequently providing observational data regarding common functional groups, and by 

way the molecules engage in molecular association that is, however they form supra molecular synthons 
[31].
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Figure 2: Design strategies in cocrystal formulation

 

 The design strategies involved in the co-crystal formation is given in figure 2. By following these we 

can obtain a cocrystal with higher stability, solubility and bioavailability. The strategy is enlisted below: 

 Selection of the drug (API) and  the coformer 

 Characterization of physicochemical properties of API and  the coformer 

 Selecting the cocrystallization technique 

 Screening of the cocrystal formation 

 Characterization of physicochemical properties of cocrystals 

 In vitro and  in vivo performance of prepared cocrystals 

 Application of cocrystals 

 Translational development of cocrystals 

 Formulating the cocrystal and marketing 

 

VII. COCRYSTALS CHARACTERIZATION TECHNIQUES 
Various methods used for the characterization of co crystals are hot stage microscopy (HSM), X-ray 

diffraction, Infra-red spectroscopy, differential scanning calorimetry (DSC) and Raman spectroscopy.  

Co-crystallization method is a method used to consolidate or combine at least two molecules (API and 

conformer) through non-covalent interaction and through drug-drug interactions. Co-crystallization strategy 

selection is the most important as the nature, properties and morphology of co crystals formed are affected by 

this process 
[32,].

 Several aspects like API, solubility, stability, co-former, poly morphs, solvents, liability and are 

taken into account while choosing co-crystallization strategy. Technique versatility should be considered for 

applications in the industry 
[33].

  Thermodynamic techniques occur primarily in balance (equilibrium) conditions 

and set aside a lot of efforts to finish. Some of them are co-crystallization from melting, and solvent 

evaporation.the characterization of cocrystals is given in figure 3.The Characterization of cocrystals is given in 

table 1.Some of the methods for the preparation of cocrystals is given in tables 2. 

 

Table 1:Characterization of cocrystals 
[33] 

Crystal structure 

Single crystal XRD, Solid-state NMR, PXRD, FT-IR 

Interaction between API and coformer (Salt/Cocrystal discrimination) 

Newtron diffraction, Solid-state NMR, Raman, FT-IR 

X-ray photoelectron spectroscopy (XPS) 

Cocrystal formation screening 

Raman, PXRD, DSC, Solid-state NMR, Hot-stage microscopy 

Melting temperature 

Differential Scanning Calorimetry 

Selection of API and 
coformer

Physicochemical 
characterization of API and 

coformer

Selection of suitable 
technique for co-

crystallization

Screening of cocrystal 
formation

Physicochemical 
characterization of cocrystals 

In vitro- in vivo performance 
of cocrystals

Cocrystals applications Translational developments Marketed formulation
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Crystallinity 

Powder X-Ray Diffraction, DSC 

Solvate/Hydrate formation 

Raman, FT-IR, TG, DSC 

Chemical composition 

HPLC 

Mixing in formulation 

Raman, NIR, Terahertz imaging 

Solubility/dissolution 

Shake-flask method 

Dissolution tests (paddle, basket, flow-through) 

Intrinsic dissolution measurement (UV, HPLC) 

Precipitation/insoluble solid 

Powder X-Ray Diffraction, Raman 

 

Table 2: Some of the methods for the preparation of cocrystals 

Type  Standard  Known as Definition  

 

Solid state 

method 

Dry grinding 

 
Neat grinding 

Combination of solid forms of 

both conformers 

Liquid grinding Solvent drop grinding 
Combination of solid forms of 

both conformers 

Solution based 

methods 

Evaporative cocrystallization 
Solution 

crystallization 

Removal of solvent from an 

solution of both conformers 

Slurry conversion Slurry method 
Addition of solid forms of both 

conformers 

Cooling 

Cocrystallization 
Solution method 

Cocrystallization from a 

solution of both conformers 

Supercritical 

fluid methods 

Supercritical antisolvent 

cocrystallization 
Gas antisolvent 

Cocrystallization from a 

solution of both conformers 

Supercritical assisted spray 

drying 

Atomization and 

antisolvent 
Fast removal of solvent 

 

 

Figure 3:Common characterization techniques of cocrystals 

 

VIII. MECHANISM INVOLVED IN SOLUBILITY ENHANCEMENT 

Cocrystal Characterization 
Techniques

First- hand tools
Basic thermal, sprectroscopic  and diffractin 

techniques(fingerprint analysis)

Phase 
composition 

studies

Use of DVS, XRPD, ssNMR, Raman 
spectroscopy and thermal analysis

Molecular 
arrangement

Raman, IR,liquid and solid state NMR, XRD 
microscopy to get molecular level 

information

Advanced level

Detailed molecular conformation and 
configurational analysis using 

XRPD(SAXS/WAXS), PDF-XRD, NMR 
relaxometry/spectroscopy and other 

techniques
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Solubility is mainly dependent on the solvent affinity and crystal lattice strength. Co-crystals have the 

ability to increase the solvent affinity and reduce the lattice strength 
[34,35].

 Solvation affects the aqueous 

solubility of the co-crystal leading to an increase in drug hydrophobicity 
[36,37].

 Due to this property, many of the 

co-crystals of hydrophobic drugs have shown lower solubility than the determined solubility using lattice energy 
[38,35].

 Several literatures have correlated the solubility of co-formers with the solubility of co-crystals 
[35,31]. 

This 

indicates that the solvation barrier of the co-crystals is affected by the nature of co-formers. 

 

Spring andparachuteeffect  

Guzman explained the Spring and Parachute phenomenon which enhance the solubility of hydrophobic 

drugs (API) using a supersaturation strategy. The Spring and Parachute mechanism involves in the origination 

of supersaturated meta stable state, and its maintenance 
[39].

 The hydrogen bonds which connects the drug and 

the co-former in co-crystals 
[40]

 are dissociated (broken down), which leads to the release of high water-soluble 

co-former from the crystal lattice of co-crystal to the biological medium (in the body). This spring forms 

clusters by precipitation immediately. To improve the solubility the maintenance of this super saturated stage for 

a sufficient period is required. Using some excipients or compounds which intrude with the crystal growth may 

lead to inhibit the precipitate and maintain spring state this is referred to as parachute. This stage transformer 

follows Ostwald’s Law of stages 
[41,42]. 

 

IX. APPLICATION 
This new crystal structure sets forth a new set of physical properties, also independent of and diff erent 

to the physical properties of the starting materials.  

 The delivery, and the clinical performance of the drug products can be enhanced by co-crystals by 

bringing some modulations in its solubility, pharmacokinetics, and bioavailability. BCS class II and IV drugs 

which have a poor oral absorption are a strong focus of several case studies published in the literature. 

Researchers have compared the improvement on the solubility and pharmacokinetics of AMG 517, a selective 

transient receptor potential vanilla 1 (TRPV1) antagonist, when co crystallized with carbolic acid
[43]

.Different 

investigations have exhibited the effectiveness of co crystallization in upgrading the solvency and bioavailability 

of ineffectively solvent APIs like indomethacin 
[44]

 baicalein, 
[45]

 and Quentin 
[46].

 

 Co crystallization provides an opportunist approach to modulate the physicochemical properties of 

pharmaceutical drugs that embrace solubility and dissolution rate. Significantly, depending on the conformer 

that co crystallizes with the API, the dissolution rate of the API in water or a buff er solution may be enhanced 

or minimized over time. Carbamazepine−cinnamic acid co crystals synthesized by solvent evaporation showed a 

better dissolution rate, solubility, and stability in water compared to carbamazepine 
[47]. 

Arenas-Garcia et al. 

created many co crystals of acetazolamide (ACZ) with enhanced intrinsic dissolution rates in comparison to 

pure ACZ in a medium simulating physiological conditions (HCL 0.01 N, pH 2.0) 
[48].

 

Combining multiple actives pharmaceutical ingredients (APIs) into one unit dose has become a 

preferred trend within the drug formulation industry. The necessity to target multiple receptors for eff ective 

treatment of complicated disorders like HIV/AIDS, cancer, and diabetes in addition to increasing, demand for 

facilitating the reduction of drug producingcosts are the two fundamental explanations behind this developing 

pattern. Salts, mesomorph’s complexes, co amorphous systems, and co crystals are systems that are used for 

combining multiple APIs in a single delivery system 
[6].

 Multidrug co crystals (MDC) are advantageous 

compared to co amorphous systems regarding their increased stability and regarding their reduced payload 

compared to the mesomorphs and cyclodextrin complexes,whereby the components might predominantly 

interact via non ionic interactions, and hardly through hybrid interactions (a combination of ionic and non 

ionic interactions involving partial proton transfer and H bonding) with or without the presence 

of solv molecules 
[49-51].”

 MDC might off er potential benefits compared to the pure drug components, like 

enhanced solubility and dissolution of a minimum of one among the components, 
[52,53]

 enhanced bioavailability, 

improved stability of unstable APIs via inter molecular interactions 
[54,55]

 and increased mechanical strength and 

flowability. 
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Figure 4: Application of pharmaceutical cocrystals which alters respective properties 

 

Quick disintegrating tablets with immediate dissolution are required for the preparation of oral 

disintegrating tablets. This method allows the use of tablets without the need for chewing, or water intake, 

which allows broad spectrum of the drug consumers to geriatric, pediatric, and traveling patients with no access 

to water. However, readily disintegrating tablets requires the use of taste masking agents to improve the 

patients’ portability. So far, the use of sugar-based excipients has been the essential approach. On the other 

hand, poor dissolution rate can be another limiting aspect in formulating oral disintegrating formulations. Co 

crystallization could be a promising approach for enhancing the dissolution rate using sugar-based conformers. 

Arafa et al. have carried out so by using sucrose as a conformer for preparing co crystals of hydrochlorothiazide. 

The produced co crystal obtained the benefits of accelerated dissolution rate and taste masking, concurrently 
[56].

 

Mae no et al. reported a new co crystal of paracetamol with trimethylglycine (TMG) with increased tablet 

ability, compression, and dissolution properties. Moreover, the taste sensing experiments revealed the sweetness 

of the formulation due to the presence of TMG in the structure 
[57].

 Theophelline is known for its bitter taste; 

hence, contemporary marketed solid and oral formulations have been formulated using artificial sweeteners such 

as vanilla, sodium glutamate, sodium saccharin, and d-sorbitol. A 1:1 stoichiometry co crystal of theophelline 

and saccharine was prepared through liquid assisted grinding. The prepared co crystal confirmed better 

dissolution and sweetness at the same time primarily based on the computerized sweetness tasting machine used 

in this study 
[58].

Application of Pharmaceutical cocrystals which alters respective properties is given in figure 4. 

 

X. PHARMACEUTICAL COCRYSTALSIMPENDING TOWARDSTHE MARKET 
The FDA in December 2011 released a draft guidance for the applicants for New Drug Applications 

(NDAs) and Abbreviated New Drug Applications (AND As) on the regulatory classification of pharmaceutical 

co crystals 
[7].

 The FDA has regarded co crystals as “API-excipient’ complexes which are dis sociable sharing a 

boundary between co crystals and physical mixtures. The guidance generates a stronger response from 

researchers in the field of co-crystals who propose definitions which distinguish multi-component drugs and 

their co crystals from hydrates and solutes 
[6].

  The Current status of pharmaceutical co-crystals is given in table 

3. 

 

 

COCRYSTALS ALTER

Bioavailability

Stability

Permeability

Solubility

Intermolecular 
interactions

Dying

Melting point

High energy

Conductivity

Hydration
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Table 3: Current status of pharmaceutical co-crystals 
[59,60] 

Drug/Cocrystal Indication Components Status/Source 

Beta-Chlor® Sedation Chloral hydrate…betaine FDA approved 1963 

Depakote® Epilepsy Valproic acid… [valproate sodium] FDA approved 1983 

Cafcit® Infantile apnoea Caffeine… [citric acid] FDA approved 1999 

Lexapro® Depression [Escitalopram oxalate] …Oxalic 

acid 

FDA approved 2002 

Suglat® Diabetes Ipragliflozin… L-proline FDA approved 2014 

Entresto® Heart failure [Valsartan sodium] … [sacubitril 

sodium] 

FDA approved 2015 

Odomzo® Basal cell 

carcinoma 

[Sonidegib monophosphate]… 

phosphoric acid 

FDA approved 2015 

Steglatro® Diabetes Ertugliflozin… L-pyroglutamic 

acid 

FDA approved 2017 

Dichloralphenaz

one 

Migrain Antipyrine… Chloral hydrate PubChem CID 10188 

Iron sorbitex Iron deficiency 

anaemia 

Iron… Sorbital… Sodium citrate PubChem CID 20715017 

Nicotinamide-

ascorbic acid 

Vitamin complex Nicotinamide… ascorbic acid PubChem CID 54710212 

Tetracycline 

phosphate 

Antibiotic Tetracycline… phosphoric acid PubChem CID 54713149 

Caffeine-

sodium 

benzoate 

Headache Caffeine… sodium benzoate British Pharmaceutical 

Codex 1907 

Acridine-

sulfonamide 

Antiseptic Acridine… sulfonamide PubChem CID 54710212 

Caffeine-

sodium 

salicylate 

Headache Caffeine… sodium salicylate British Pharmaceutical 

Codex 1907 

CC-31244 Non-nucleoside 

polymerase 

inhibitor 

Non-nucleoside polymerase 

inhibitor 

Under Phase-IIa Clinical 

trial Identifier- 

NCT0276075 

TAK-020 Bruton tyrosine 

kinase inhibitor 

TAK-020… gentisic acid Under Phase-III Clinical 

trial Identifier- 

NCT03108482 

E-58425 NSAID Tramadol hydrochloride… 

celecoxib 

Under Phase-III Clinical 

trial Identifier- 

NCT03108482 

T121E01F/T12

1E02F 

Anticancer Zoledronic acid co-crystals Under Phase I Clinical 

trial Identifier- 

NCT01721993 

 

XI. CONCLUSION 
In these days, Utilization of pharmaceutical co crystals is significant elective approach to improve the 

bioavailability of ineffectively water-solvent medications, particularly for these unbiased mixes or those having 

feebly ionizable gatherings. In spite of the fact that, the meaning of the expression, "pharmaceutical co crystal” 

is still being talked about, obviously these substances are valuable, and it is imperative to investigate new co 

crystals of an API to improve or acquire a few properties, for example, propensity, mass thickness, solvency, 

compress ability, liability, dissolving point, hygroscopy and disintegration rate. Another route for co 

crystals application is adjustment of drug’s pharmacological activity, for instance insulin. Co 

crystals examination and creation are intriguing for specialists and exceptionally helpful for doctors and 

pharmacologists. Taking everything into account, co crystallization has become an exceptionally helpful 

instrument for a precious stone architect to adjust the properties of strong state materials. Later advancements 

here, for example, CT co crystals, enthusiastic co crystals, and ternary co crystals are however, to be built up. 

Starting at now, the consequences of utilization of co crystallization in pharmaceuticals are productive just at a 

minute level. Systems to produce co crystals in bigger scopes are yet to be wandered into, to yield productive 

consequences of whatever has been accomplished at a minute level. Obviously, in the coming year's 

examination in this territory would be increasingly centered around scaling up forms. 
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