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            Abstract

            
               
Academic and industry researchers are becoming more interested in pharmaceutical cocrystals as they emerge as a new class
                  of solid pharmaceuticals with enhanced physico-chemical features. Pharmaceutical co-crystal formation is a simple method for
                  significantly altering a therapeutic substance's solid-state characteristics namely its solubility and consequently bioavailability.
                  A drug's physico-chemical properties can be adjusted by a cocrystal between an active pharmaceutical ingredient (API) and
                  co-former without altering the drug's molecular structure. Numerous types of co-crystals, nano co-crystals and co-crystal-loaded
                  nanocarriers have shown significant promise in the fight against cancer through enhanced pharmacokinetic capabilities, decreased
                  toxicities and improved physico-chemical properties. In this review the physico-chemical properties of co-crystals along with
                  its impact in management of cancer have been demonstrated.
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               Introduction

            Less than 1% of active pharmaceutical compounds eventually make it onto the market due to inadequate biopharmaceutical qualities,
               not toxicity or lack of efficacy according to the pharmaceutical industry 1. A novel product's development is hampered by an active pharmaceutical ingredient's poor water solubility and limited oral
               bioavailability 2. Co-crystals is a class of crystalline materials which are composed of two or more components, have gained attention in sustainable
               and green research for their potential to enhance drug delivery. A novel strategy to upgrade the physicochemical properties
               of API is co-crystal formation 3. Different definitions of Co-crystals from different journals are listed in Table  1. 
            

            
                  
                  Table 1

                  
                     Definitions of Co-crystals
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Sl no

                           
                        
                        	
                              
                           
                            Definition

                           
                        
                        	
                              
                           
                           
                              Ref
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            01.

                           
                        
                        	
                              
                           
                            A stoichiometric multi-component system connected by non-covalent interactions in which two different components are solid
                              in the ambient environment is known as a Co-crystal.
                           

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            02. 

                           
                        
                        	
                              
                           
                            A pharmaceutical co-crystal is a single crystalline solid that incorporates two neutral molecules, one being an API and the
                              other a co-crystal former
                           

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            03.

                           
                        
                        	
                              
                           
                            Pharmaceutical cocrystals are crystalline molecular complexes containing therapeutic molecules.

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            04.

                           
                        
                        	
                              
                           
                            Cocrystals are solids that are neutral crystalline single-phase materials composed of two or more different molecular and/or
                              ionic compounds generally in a stoichiometric ratio which are neither solvates nor simple salts.
                           

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            05.

                           
                        
                        	
                              
                           
                            A co-crystal is a multicomponent crystal in which all components are usually solid at room temperature in a stoichiometric
                              ratio and it involves non-covalent interactions such as hydrogen bonds, Vander-waals bonds, ionic bonds in a crystal lattice.
                           

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                  
               

            

            Co-crystals combine the API with guest compounds that are approved by pharmaceuticals into a crystal lattice 7. Pharmaceutical cocrystals are crystals made up of two or more discrete neutral molecules bonded together by non-covalent
               bond interactions such as (hydrogen bonding or vander Waals) where at least one of the components is an active ingredient
               (API) and the others are ingredients that are acceptable for use in pharmaceuticals. Several functional groups are particularly
               amendable to the formation of supramolecular synthons of co-crystals such as carboxylic acid, amides and alcohols. The US
               FDA originally published a draft of guidelines in 2011 that described "dissociable API excipient molecular complexes wherein
               both API and excipients are present in the same crystalattice". A coformer is a component that is generally nonvolatile and
               interacts non-ionically with the API in the crystal structure such as (ascorbic acid, gallic acid, glutamic acid, citric acid)
               which is depicted in Figure  1  8. A pharmaceutical co-crystal's primary objective is to modify an API's hygroscopicity, physical and chemical stability and
               solubility. Pharmaceutical co-crystallization is a dependable technique for changing a drug's technical and physical characteristics
               without changing its pharmacological behavior such as its compressibility, stability, hygroscopicity and rate of dissolution.
               
            

            
                  
                  Figure 1

                  
                     Formation of co-crystals
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/e7d6950e-0fea-4220-988a-d38e6f7a93a4image1.jpeg]

            Cancer ranks as the second foremost reason of death in various corners of the world 9. This review emphasizes on co-crystals which are new therapeutic options for treating different types of cancer by changing
               the properties of authorized anticancer medications. At a dosage of 10−7 M the cocrystal demonstrates a distinct lethal effect on lung cancer cells (A549), although it demonstrates growth inhibitory
               effects on normal cells. On breast cancer cells it also exhibits anticancer action.
            

            
                  
                  Advantages of Pharmaceutical co-crystals:
                  
               

               
                     
                     	
                        More stable compared to amorphous form.

                     

                     	
                        Cocrystal solubility is proportional to ligand solubility.

                     

                     	
                        Pharmaceutical cocrystals can enhance the properties of drugs such as Melting point, Tabletability, Solubility, Stability,
                           Bioavailability, Permeability.
                        

                     

                     	
                        This method may be used for purification.

                     

                  

               

            

            
                  Crystal Engineering of Pharmaceutical Co crystals

               The study of topochemical reactions in the solid state gave rise to the field of crystal engineering in the 1970s. A broad
                  chemical definition of crystal engineering was published in 1989 followed by hetero-synthons and their potential applications
                  for the design of pharmaceutical cocrystals in 2004 2. By using crystal engineering a pharmaceutical cocrystal can be created with the goal of enhancing an API's solid-state characteristics
                  without changing its fundamental structure 1. Researchers frequently draw attention to themes related to functional group compatibility (synthons), such as phenol/N-heterocycle,
                  acid/amide, and acid/N-heterocycle as well as cocrystal growth techniques including melting, sonication, solid-state grinding
                  and evaporation. The first step should be to evaluate the API considering factors like the amount and configuration of donors
                  and acceptors of hydrogen bonds, the pKa (potassium forming ability) and the conformational flexibility. 
               

            

            
                  Characterization of co-crystals

               Cocrystal characterization is a vital constituent part within cocrystal research. Particle X-ray diffraction (PXRD), infrared
                  (IR), Raman spectroscopy, differential scanning calorimetry (DSC), scanning electron microscopy (SEM) and terahertz spectroscopy
                  are frequently used methods to characterize the properties of cocrystals. Clarifying the structure of cocrystals' objective
                  crystal shape and any potential deviations (such as polymorphs or hydrates) should be part of their physical characterization
                  10. Major techniques used for the characterization are listed in Table  2.
               

               
                     
                     Table 2

                     
                        Different techniques used for characterization of Co-crystals
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Sl no.

                              
                           
                           	
                                 
                              
                               Technique used

                              
                           
                           	
                                 
                              
                               Mechanism

                              
                           
                        

                        
                              	
                                 
                              
                               01.

                              
                           
                           	
                                 
                              
                               X-ray diffraction (XRD) studies 

                              
                           
                           	
                                 
                              
                               This analytical tool is employed for phase identification of unit cells associated with the co-crystal 10. Samples were initially scanned between 5° and 40° 2θ 11.  Single crystal XRD is mainly employed for structural recognition by using software such as ‘DIFFRAC.SUITE TOPAS’. Powder
                                 XRD is utilized in identification by detecting alterations in the crystal structure because of distinct co-crystals are linked
                                 to distinctive peaks. 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               02.

                              
                           
                           	
                                 
                              
                               Differential Scanning Calorimetry (DSC) 

                              
                           
                           	
                                 
                              
                               DSC was performed by using Thermal Advantage DSC which was calibrated using indium & sapphire 11. The pure and co-crystal components are heated at a regulated pace, and the resulting thermogram is carefully examined to
                                 determine whether co-crystal formation is possible. In contrast to the pure thermogram of drug and coformer, the thermogram
                                 of co-crystals displays an exothermic peak that is followed by an endothermic peak 9.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               03.

                              
                           
                           	
                                 
                              
                               Hot Stage Microscopy 

                              
                           
                           	
                                 
                              
                               It is a combination of microscopy & thermal analysis. A solid form’s physicochemical properties are examined in relation
                                 to temperature and time. Under a microscope, the changes that happened while heating the co-crystal sample for evaluating
                                 the modifications, such as crystalline transformation, melting range, and melting point 10.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               04.

                              
                           
                           	
                                 
                              
                               Field emission scanning electron microscopy (FESEM) 

                              
                           
                           	
                                 
                              
                               FESEM is used to study the surface morphology of co-crystals 10. In this method heat is not used, cold energy is utilized. The electrons are released from the conductor's surface using
                                 a high electric field. As a cathode, a tungsten filament with a thin, sharp needle is used. A scanning electron microscope
                                 is linked to the field emission source in order to take co-crystal micrographs.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               05.

                              
                           
                           	
                                 
                              
                               Vibrational Spectroscopy

                              
                           
                           	
                                 
                              
                               Vibrational spectroscopy can be used to identify the structural behaviour of co-crystals since the energy absorbed or dispersed
                                 by the chemical bonds in the co-crystals will differ from that of the pure components.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               06.

                              
                           
                           	
                                 
                              
                               Nuclear Magnetic Resonance (NMR)

                              
                           
                           	
                                 
                              
                               This method is widely used for characterization of pharmaceutical co-crystals due to their ability to provide structural
                                 information of co-crystals. This method is also used to distinguish co-crystals and salts since it can detect the degree of
                                 proton transfer.
                              

                              
                           
                        

                     
                  

               

            

            
                  Physico-chemical properties of Co-crystals 

               To ascertain if a cocrystal may be developed into a marketable dosage form, its Physico-chemical characteristics must be examined.
                  The properties are mentioned below-
               

               
                     
                     	
                        Melting point: The temperature at which the solid and liquid phases stay in equilibrium is known as the melting point. The value of melting
                           point is determined by dividing the change in fusion enthalpy by the change in fusion entropy 12. A high melting point indicates the new materials' thermodynamic stability; hence, choosing a coformer with a higher melting
                           point can improve an API's thermal stability 13. The most frequently used techniques to determine the melting point and thermal analysis are differential scanning calorimetry
                           (DSC) and thermal gravimetric analysis (TGA). 
                        

                     

                     	
                        Solubility: An important factor in determining pharmaceutical qualities of co-crystal is its solubility 13. Cocrystal superior solubility over drug is due to increasing the free drug concentration, which is available for absorption.
                           There are various techniques to increase the solubility of medications, including solid dispersion, salt creation, amongst
                           which co-crystallization has been used by several researchers. Due to the modified underlying crystal structure, a cocrystal
                           will be less soluble than the original material. The majority of research provide data on powder dissolving across several
                           time intervals.
                        

                     

                     	
                        Stability: A criterion that is extensively researched while developing a novel chemical entity is stability. Various stability types
                           must be considered on the basis of the  molecule's structure and properties. Several stability tests are performed like chemical
                           stability, thermal stability and photostability study. Various stability testing are being performed which are listed in Table  3.
                        

                     

                  

               

               
                     
                     Table 3

                     
                        Various stability testing for co-crystals
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Sl no.

                              
                           
                           	
                                 
                              
                               Tests performed

                              
                           
                           	
                                 
                              
                               Major findings

                              
                           
                        

                        
                              	
                                 
                              
                               01

                              
                           
                           	
                                 
                              
                               Relative humidity stress

                              
                           
                           	
                                 
                              
                               In this test the influence of water on the formulation is established by automated water sorption/desorption studies 4. At the conclusion of the moisture balancing experiment, X-ray powder diffraction (XRPD) data obtained on the solid yield
                                 information on the final form 10.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               02

                              
                           
                           	
                                 
                              
                               Thermal stress

                              
                           
                           	
                                 
                              
                               Based on accelerated stability conditions, high temperature stress is another frequent condition used to assess chemical
                                 and physical stability 10. Under thermal stress induced by DSC (Differential Scanning calorimtetry) the amount of cocrystal formation increased with
                                 increasing co- grinding time 14.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               03

                              
                           
                           	
                                 
                              
                               Chemical stability

                              
                           
                           	
                                 
                              
                               Co-crystals having advantages like stable crystalline form; no need to make or break covalent bonds. It is frequently examined
                                 at an early stage of a novel compound's development to reduce the possibility of potential chemical deterioration 10. For initial investigations on solid materials, accelerated stability conditions like 40°C/75%RH and 60°C/75%RH are frequently
                                 utilized.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               04

                              
                           
                           	
                                 
                              
                               Solution stability

                              
                           
                           	
                                 
                              
                               It is the capacity of the cocrystal components to remain in solution and not rapidly crystallize 4. Both the dissolution buffers and the cocrystal thermodynamic stability have an impact on the cocrystal solution stability
                                 as the dissolving process will change the interactions between the drug, coformer, and solvent as well as the drug supersaturation
                                 level. A variety of vehicles are used in this regard- simulated gastric fluid (SGF), simulated intestinal fluid (SIF), formulation
                                 vehicles and buffered solutions 10.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               05.

                              
                           
                           	
                                 
                              
                               Photostability

                              
                           
                           	
                                 
                              
                               Photostability research is conducted to  examine how light affects medications that are sensitive to light. Cocrystals can
                                 have improved photostability compared to conventional crystal forms.
                              

                              
                           
                        

                     
                  

               

               
                     
                     	
                        Bioavailability: Bioavailability is the extent to which a substance or drug becomes fully obtainable to its intended biological target. Low
                           oral bioavailability of APIs is a significant obstacle when creating novel formulations 4. The quantity of medication in the blood is assessed following oral delivery of the original form and subsequently the cocrystal.
                           
                        

                     

                     	
                        Permeability: Drug permeability is primarily obtained by the n-octanol/water partition coefficient, which can be calculated using log P
                           and (C log P) for unmodified drug forms. Drug accessibility through the cellular membrane is a vital factor in drug absorption
                           and distribution 15.
                        

                     

                  

               

            

            
                  Impact of Pharmaceutical Co-crystals in the treatment of cancer

               
                     Statistics on co-crystals in the treatment of cancer

                  Cancer is regarded as one of the prevailing and major reasons for increased death worldwide and creating a huge global public
                     health concern 16. The statistics of different types of cancers is given in Figure  2. Because of their deadly toxicities, poor pharmacokinetic performance, and poor physicochemical characteristics, the applications
                     of several anticancer treatments have been restricted. Numerous types of co-crystals have shown significant promise to fight
                     against cancer through enhanced pharmacokinetic capabilities, decreased toxicities, and improved physicochemical properties.
                     Additionally, these systems have shown passive targeting through the enhanced permeation and retention (EPR) effect 17. There are different types of cancers out of which a few occurring kinds are colorectal cancer, endometrial cancer, lung
                     cancer, kidney cancer, bladder cancer, leukaemia, pancreatic cancer, breast cancer, uterine cancer, liver cancer etc 18.
                  

                  
                        
                        Figure 2

                        
                           Statistics of cancer worldwide
                           
                        

                     
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/e7d6950e-0fea-4220-988a-d38e6f7a93a4image2.png]

               

            

            
                  Literatures on Cancer Therapy

               There are a few literatures which depict the effect of pharmaceutical co-crystals in Cancer treatment which are listed in
                  Table  4.
               

               
                     
                     Table 4

                     Different literatures on Cancer therapy

                  

                  
                        
                           
                              	
                                 
                              
                               Sl no.

                              
                           
                           	
                                 
                              
                               Project title

                              
                           
                           	
                                 
                              
                               Major finding

                              
                           
                           	
                                 
                              
                               Ref. no.

                              
                           
                        

                        
                              	
                                 
                              
                               01.

                              
                           
                           	
                                 
                              
                               A pharmaceutical cocrystal with potential anticancer activity

                              
                           
                           	
                                 
                              
                               Quinoxaline acts as a basic skeleton of several potential anticancer drugs. It is co-crystallized with another organic molecule3-thiosemicarbano-butan-2-one
                                 oxime (TSBO, a virus replication inhibitor) and examined the anticancer activity of the cocrystal. The cocrystal exhibits
                                 a potential and specific cytotoxic effect on malignant cells.
                              

                              
                           
                           	
                                 
                              
                               19 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               02.

                              
                           
                           	
                                 
                              
                               Autophagy-Inducing Inhalable Co-crystal Formulation of Niclosamide-Nicotinamide for Lung Cancer Therapy

                              
                           
                           	
                                 
                              
                               An anthelminthic medication called niclosamide (NIC) has shown promise in treating drug-resistant cancers of different kinds.
                                 Rapid, continuous spray drying was used to create and assess niclosamide-nicotinamide (NIC-NCT) medicinal co-crystals. In
                                 this research when NIC-NCT co-crystals were tested on A549 human lung adenomas cells, they demonstrated better cytotoxic action
                                 than when the medication was used alone. In cancer cells, NIC-NCT co-crystals increased autophagic flow, indicating autophagy-mediated
                                 cell killing mechanistically.
                              

                              
                           
                           	
                                 
                              
                               20 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               03.

                              
                           
                           	
                                 
                              
                               5-Fluorouracil Co-crystals and Their Potential Anti-cancer Activities Calculated by Molecular Docking Studies 

                              
                           
                           	
                                 
                              
                               A series of co-crystals containing 5-fluorouracil as the active pharmaceutical ingredient were prepared via mechanochemical
                                 grinding and a normal solution method. The new co-crystals were subjected to docking experiments utilizing the CDOCKER procedure
                                 in Discovery Studio Version 2.5 to explore their potential anti-cancer actions against human thymidylate synthase, a target
                                 protein for colorectal cancer.
                              

                              
                           
                           	
                                 
                              
                               21

                              
                           
                        

                        
                              	
                                 
                              
                               04.

                              
                           
                           	
                                 
                              
                               Novel pharmaceutical Novel pharmaceutical co-crystals of gefitinib: synthesis, dissolution, cytotoxicity, and theoretical
                                 studies  
                              

                              
                           
                           	
                                 
                              
                               Gefitinib (GEF) is an ATP-competitive inhibitor. Using appropriate coformers such as cinnamic acid, sorbic acid, and resorcinol,
                                 three co-crystals of GEF were produced by combining a solvent-assisted grinding technique with a slow solvent evaporation
                                 process. It was observed that the co crystals of GEF used in the treatment of advanced non-small cell lung cancer
                              

                              
                           
                           	
                                 
                              
                               22 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               05.

                              
                           
                           	
                                 
                              
                               Slow release of drug-drug release of Oxaliplatin with flavonoids: delaying hydrolysis and reducing toxicity

                              
                           
                           	
                                 
                              
                               Oxaliplatin (OXA) is a third-generation, platinum based anti cancer agent. In this study, cocrystal formers baicalein (BAI)
                                 and naringenin (NAR) were used to create two unique drug–drug cocrystals of OXA. It was observed that OXABAI could have a
                                 greater impact on cancer cell inhibition compared to OXA.
                              

                              
                           
                           	
                                 
                              
                               23 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               06.

                              
                           
                           	
                                 
                              
                               Synthesis of co-crystals of anti-cancer nandrolone as a potential leads towards treatment of cancer

                              
                           
                           	
                                 
                              
                               The goal of the work being described is to create anti-cancer co-crystals of the synthetic anabolic-androgenic steroidal
                                 medication nandrolone, which is sold commercially. Co-crystallization is done using green grinding and reflux methods to obtain
                                 nandrolone (Nan): salicylic acid (Sal) and nandrolone (Nan): 3-amino-1,2,4- triazole (Tris) co-crystals followed by evaluation
                                 of their anti-cancer activity against HeLa cancer cell line Co-crystal-I (Nan:Sal) found to be a potent anticancer agent with
                                 anti-cancer activity comparable to standard drug.
                              

                              
                           
                           	
                                 
                              
                              24  
                              

                              
                           
                        

                        
                              	
                                 
                              
                               07

                              
                           
                           	
                                 
                              
                               Synthesis and characterization of l-amino acid doped 2aminopyridine co-crystals for anti cancer activity.

                              
                           
                           	
                                 
                              
                               The standard slow evaporation approach was utilized to synthesize co-crystals of bis-2-aminopyridinium aspartate, 2-aminopyridinium-leucinate,
                                 bis-2aminopyridinuim glutamate and 2 amino pyridinium-tyrosinate. These co-crystals were identified by their UV and FTIR spectra.
                                 In comparison to other synthesized chemicals, bis-2-aminopyridinium aspartate kills the cancer cells compared to other synthesized
                                 compounds.
                              

                              
                           
                           	
                                 
                              
                               25 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               08

                              
                           
                           	
                                 
                              
                               The supramolecular self-assembly of 5-fluorouracil and caffeic acid through cocrystallization strategy opens up a new way
                                 for the development of synergistic antitumor pharmaceutical cocrystal 
                              

                              
                           
                           	
                                 
                              
                               In order to obtain additional understanding regarding the creation of new pharmaceutical cocrystals that exhibit synergistic
                                 antitumor activity between an active ingredient and the previous cocrystal, FL-CF-2H2O, a new cocrystal of FL containing caffeic
                                 acid (CF), has been effectively utilized and thoroughly examined. The study not only presented a novel crystalline form of
                                 FL with possible applications but it also presented a concept for the creation of pharmacological cocrystals with synergistic
                                 anticancer properties.
                              

                              
                           
                           	
                                 
                              
                               26 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               09

                              
                           
                           	
                                 
                              
                               Temozolomide cocrystals exhibit drug sensitivity in glioblastoma cells

                              
                           
                           	
                                 
                              
                               Temozolomide-Succinic acid and Temozolomide-Oxalic acid cocrystals (TMZ-SA and TMZ-OA) are equally sensitive to the reference
                                 medication Temozolomide when it comes to preventing the development and multiplication of human glioblastoma malignant cell
                                 lines U373, U87, and LN18. The hyrolytic stability, excellent solubility, and cytotoxic action of these pharmaceutical cocrystals
                                 are combined with other desired properties for preclinical research.
                              

                              
                           
                           	
                                 
                              
                               27 
                              

                              
                           
                        

                     
                  

               

            

         

         
               Discussion

            In recent years, the pharmaceutical business and crystal engineering have made the design of medicinal cocrystals their primary
               focus. It was observed from various literatures that these co-crystals have a high impact on management of Cancer. Most of
               the co-crystals are widely used in the treatment of kidney cancer, bladder cancer, leukaemia, pancreatic cancer, prostate
               cancer, breast cancer, uterine cancer, skin cancer, liver cancer etc. 
            

         

         
               Conclusion

            The research on co-crystal is a sustainable approach as it does not require any tedious reactions, which eliminate the use
               of large amount of solvents 15. The pattern of supramolecular synthesis has evolved to the point that crystal engineering is now similar with that 28. Co-crystals consists of API and a stoichiometric amount of a pharmaceutically acceptable co-crystal former 29. Academic and industry researchers are becoming more interested in co-crystals because they emerge as a new class of pharmaceuticals
               with enhanced features. The assay mark of the pharmaceutical cocrystals is its ability to extensively tune a drug's physico-chemical
               without altering its molecular 3. Cancer cases worldwide is constantly rising and the clinical uses of licensed chemotherapeutics seem to be restricted because
               to their qualities and poor pharmacokinetic performance 9. Further researches should be conducted to observe the effect of pharmaceutical co-crystals in enhancement of other physico-chemical
               properties except those mentioned in this manuscript and also to develop some co-crystals of molecules/drugs except those
               already stated in the management of Cancer.
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