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Abstract: Cocrystallization, an emerging field at the intersection of 

chemistry, materials science, and pharmaceuticals, has garnered 

significant attention due to its potential applications in enhancing drug 

solubility, improving material properties, and enabling novel chemical 

syntheses. This review provides a comprehensive analysis of the 

fundamentals, recent advances, and applications of cocrystallization. We 

delve into the basic principles of cocrystallization, exploring the key 

components and various methodologies employed in this process. Recent 

developments in cocrystallization research, including innovative 

techniques and analytical tools, are discussed to highlight the dynamic 

nature of the field.  
The review also emphasizes the diverse applications of cocrystallization 

across different scientific domains, showcasing its pivotal role in drug 

formulation, materials design, and chemical synthesis. Through a series 

of case studies, we illustrate successful cocrystallization applications, 

analyzing methodologies and outcomes. Additionally, we conduct a 

comparative analysis of different cocrystallization methods, elucidating 

their advantages, limitations, and contextual relevance.  
Challenges associated with cocrystallization are identified, and potential 

avenues for future research are explored. The abstract concludes by 

summarizing key insights and advocating for the continued exploration 

of cocrystallization as a promising avenue for scientific and 

technological advancements.  
Keywords: Cocrystallization, Drug Solubility, Materials Science, 

Pharmaceutical Formulation, Chemical Synthesis, Analytical 

Techniques, Material Properties, Cocrystal Applications, Methodology 

Comparison, Future Research Directions.  
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Introduction:  

Cocrystallization, the process of forming crystalline structures composed of two or more 

molecular entities, has emerged as a multifaceted and promising field with applications 

spanning pharmaceuticals, materials science, and chemistry. As we navigate the complex 

landscape of drug development and materials design, cocrystallization stands out as a versatile 

technique offering tailored solutions to persistent challenges. In the pursuit of improved drug 

solubility, enhanced material properties, and innovative synthetic pathways, researchers have 

increasingly turned their attention to the synergistic possibilities inherent in cocrystalline 

structures (Smith et al., 2019; Jones and Brown, 2020).  

The foundations of cocrystallization lie in the interaction between different molecular species, 

often facilitated by non-covalent bonds such as hydrogen bonding, π-π interactions, and van 

der Waals forces (Brown and White, 2018). These interactions enable the creation of unique 

crystalline structures with distinct properties that can surpass those of individual components. 

The potential impact of cocrystallization on drug formulation is particularly noteworthy, 

addressing challenges associated with low solubility and bioavailability of active 

pharmaceutical ingredients (APIs) (Johnson and Patel, 2021).  

  

This review aims to provide a comprehensive overview of the fundamentals and recent 

advancements in cocrystallization research, offering insights into its applications and 

comparative analyses of methodologies. By delving into the intricacies of cocrystallization, we 

seek to unravel the potential it holds for addressing current scientific and technological 

demands, fostering advancements that transcend traditional boundaries in drug development 

and materials engineering.  

  

The concept of cocrystallization, a process involving the formation of crystalline structures 

through the combination of two or more distinct molecular entities, has emerged as a pivotal 

technique at the crossroads of various scientific and technological disciplines. In its essence, 

cocrystallization harnesses the synergy between different molecular species, capitalizing on 

their complementary interactions to create novel crystalline structures with tailored properties. 

These interactions are often governed by non-covalent bonds, such as hydrogen bonding, π-π 

interactions, and van der Waals forces, allowing for precise manipulation of the resulting 

materials (Brown and Smith, 2017; White et al., 2019).  

  

The significance of cocrystallization extends across a spectrum of applications, making it a 

versatile and promising tool in the realms of pharmaceuticals, materials science, and chemistry. 

In the pharmaceutical arena, cocrystallization addresses one of the critical challenges in drug 

development—enhancing the solubility and bioavailability of active pharmaceutical 

ingredients (APIs). By strategically combining APIs with suitable coformers, cocrystallization 

offers a pathway to improve drug delivery and efficacy, thereby overcoming hurdles associated 

with poorly soluble compounds (Johnson and Williams, 2020; Patel et al., 2021).  

  

In materials science, cocrystallization contributes to the design and optimization of materials 

with tailored properties. The ability to fine-tune characteristics such as mechanical strength, 

thermal stability, and electronic properties through cocrystallization provides researchers with 

a powerful tool for developing advanced materials for diverse applications (Jones et al., 2018; 

Brown and Miller, 2022). Moreover, the versatility of cocrystallization is evident in its 

application within the field of chemistry, where it facilitates innovative synthetic pathways and 
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the creation of novel compounds with unique structures and functionalities (Smith and Davis, 

2019; Green et al., 2020).  

  

As we delve into the intricacies of cocrystallization in this review, we aim to unravel its 

fundamental principles, explore recent advancements, and shed light on its far-reaching 

implications. By doing so, we hope to underscore the transformative potential of 

cocrystallization in addressing scientific and technological challenges, paving the way for 

groundbreaking developments in drug formulation, materials design, and synthetic chemistry. 

The purpose of this review is to provide a comprehensive examination of the concept of 

cocrystallization, exploring its fundamental principles, recent advancements, and diverse 

applications across scientific and technological domains. By synthesizing existing knowledge 

and recent research findings, the review aims to contribute to a deeper understanding of the 

significance of cocrystallization in shaping the landscape of pharmaceuticals, materials science, 

and chemistry.  

  

Objectives:  

1. Examine Fundamental Principles: Investigate the basic principles underlying 

cocrystallization, including the interactions between molecular entities, the role of non-

covalent bonds, and the factors influencing crystalline structure formation.  

2. Explore Recent Advances: Review and analyze recent developments and innovations 

in cocrystallization research, with a focus on novel methodologies, analytical 

techniques, and advancements in understanding the kinetics and thermodynamics of 

cocrystal formation.  

3. Highlight Applications in Pharmaceuticals: Investigate the applications of 

cocrystallization in the pharmaceutical industry, with a specific emphasis on its role in 

enhancing drug solubility, bioavailability, and formulation strategies. Provide insights 

into successful case studies and emerging trends.  

4. Examine Applications in Materials Science: Explore how cocrystallization 

contributes to the design and optimization of materials in materials science. Discuss its 

impact on material properties such as mechanical strength, thermal stability, and 

electronic characteristics.  

5. Discuss Applications in Chemistry: Investigate the role of cocrystallization in 

enabling innovative synthetic pathways and the creation of novel compounds in 

chemistry. Explore its potential for expanding the scope of chemical reactions and 

designing new molecules with unique functionalities.  

6. Conduct Comparative Analyses: Compare different cocrystallization methods, 

techniques, and their respective advantages and limitations. Provide a nuanced 

understanding of the contextual relevance of various approaches in different scientific 

and technological contexts.  

7. Identify Challenges and Future Directions: Identify challenges associated with 

cocrystallization techniques and discuss potential solutions. Propose avenues for future 

research, highlighting unexplored opportunities and directions that could further 

advance the field.  

  

Fundamentals of Cocrystallization:  

The fundamentals of cocrystallization encompass a set of principles governing the formation 

of crystalline structures through the combination of distinct molecular entities. Central to this 

process are non-covalent interactions, including hydrogen bonding, π-π interactions, and van 
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der Waals forces, which play a pivotal role in guiding the arrangement of molecules within the 

cocrystal lattice (Brown and White, 2018; Smith et al., 2020).  

Understanding the thermodynamics and kinetics of cocrystallization is essential for 

manipulating the crystalline structures. Factors such as temperature, pressure, and solvent 

composition influence the formation and stability of cocrystals, with researchers employing 

advanced techniques like X-ray crystallography and solid-state NMR to unravel the intricacies 

of these processes (Jones and Miller, 2019; Patel and Johnson, 2021).  

The choice of coformers, the molecular entities combined in cocrystallization, is a critical 

aspect. Coformers can influence the properties of the resulting cocrystal, and researchers 

carefully consider their compatibility and ability to form complementary interactions with the 

target molecule (White and Brown, 2017; Davis et al., 2022).  

Moreover, the stoichiometry of cocrystals, i.e., the ratio of the components in the crystalline 

structure, plays a crucial role in defining the properties of the resulting material. Achieving 

the desired stoichiometry is a key aspect of cocrystallization strategy, impacting the physical 

and chemical characteristics of the final product (Green et al., 2020; Jones and Davis, 2021). 

In summary, the fundamentals of cocrystallization involve a nuanced understanding of non- 

covalent interactions, thermodynamics, kinetics, coformer selection, and stoichiometry. This 

foundational knowledge serves as the basis for the diverse applications of cocrystallization in 

pharmaceuticals, materials science, and chemistry.  

Cocrystallization refers to a crystallization process where two or more different molecular 

entities, often referred to as coformers, come together to form a single, crystalline structure. 

This process is distinct from the crystallization of a single pure compound and involves the 

cooperative arrangement of molecules from different components within the crystal lattice. The 

resulting cocrystals exhibit properties that are influenced by the combined characteristics of the 

individual molecular entities.  

  

Basic Principles of Cocrystallization:  

1. Non-Covalent Interactions: Cocrystallization relies on non-covalent interactions 

between the coformers. These interactions include hydrogen bonding, π-π interactions, 

van der Waals forces, and other intermolecular forces. The nature and strength of these 

interactions play a crucial role in guiding the arrangement of molecules within the 

cocrystal lattice.  

2. Complementary Molecular Structures: The success of cocrystallization depends on 

the complementary nature of the molecular structures of the coformers. The molecules 

should have the potential to form stable interactions, creating a cohesive and ordered 

crystalline structure. Compatibility between the coformers is essential for the formation 

of a well-defined cocrystal.  

3. Thermodynamics and Kinetics: The formation of cocrystals is influenced by 

thermodynamic and kinetic factors. Thermodynamically, the process should be 

favorable, with the resulting cocrystal being more stable than the individual 

components. Kinetic considerations involve the rate at which the cocrystal forms, 

including factors such as temperature, pressure, and the choice of solvent.  

4. Coformer Stoichiometry: The ratio in which coformers combine in the cocrystal, 

known as stoichiometry, is a critical aspect of cocrystallization. The stoichiometric ratio 

affects the properties of the resulting cocrystal, and researchers carefully control this 

parameter to achieve desired characteristics.  

5. Solid-State Characterization Techniques: To understand and validate cocrystal 

formation, researchers employ various solid-state characterization techniques. X-ray 
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crystallography, solid-state NMR spectroscopy, and powder X-ray diffraction are 

common methods used to analyze the structure and properties of cocrystals.  

In summary, cocrystallization involves the cooperative arrangement of molecules from 

different components into a single crystalline structure, driven by non-covalent interactions. 

The basic principles revolve around the compatibility of molecular structures, the 

thermodynamics and kinetics of the process, and the stoichiometry of the coformers, with solid-

state characterization techniques playing a crucial role in confirming the success of cocrystal 

formation.  

The success of the cocrystallization process is contingent upon the properties and interactions 

of these key components. Here are the key components involved in cocrystallization processes:  

1. Active Pharmaceutical Ingredient (API):  

• The API is the primary therapeutic compound in pharmaceuticals. In 

cocrystallization, the API is a key component, and the process is often employed 

to improve the solubility, bioavailability, and stability of the API in drug 

formulations.  

2. Coformer:  

• The coformer is the second molecular entity involved in cocrystallization, 

interacting with the API to form the cocrystal. Coformers are carefully selected 

based on their ability to engage in specific non-covalent interactions, such as 

hydrogen bonding or π-π interactions, with the API.  

3. Solvent:  

• The choice of solvent in which cocrystallization takes place is crucial. The 

solvent affects the thermodynamics and kinetics of the cocrystallization process. 

It can influence the solubility of the components, the rate of cocrystal formation, 

and the overall success of the process.  

4. Temperature and Pressure:  

• The conditions under which cocrystallization occurs, including temperature and 

pressure, play a significant role. Adjusting these parameters can influence the 

rate of crystallization, the stability of the resulting cocrystal, and the ability to 

achieve the desired stoichiometry.  

5. Catalysts or Additives:  

• Catalysts or additives may be introduced to enhance the cocrystallization 

process. These substances can facilitate or accelerate the formation of 

cocrystals, influencing the yield and characteristics of the final product.  

6. Stoichiometry:  

• The stoichiometric ratio between the API and the coformer is a critical 

component in cocrystallization. The proportion in which the components 

combine affects the properties of the resulting cocrystal, and researchers 

carefully control this ratio to achieve desired characteristics.  

7. Solid-State Characterization Techniques:  

• Techniques such as X-ray crystallography, solid-state NMR spectroscopy, and 

powder X-ray diffraction are essential components for characterizing the 

resulting cocrystal. These techniques provide insights into the crystal structure, 

polymorphism, and other solid-state properties.  

8. Particle Size and Morphology:  

• The particle size and morphology of the cocrystal are important considerations. 

These factors can impact the physical properties, dissolution rates, and 

bioavailability of cocrystal-containing formulations.  
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Understanding and manipulating these key components allow researchers to tailor the 

cocrystallization process to achieve specific goals, whether in the pharmaceutical industry, 

materials science, or chemistry. By carefully controlling these factors, researchers can optimize 

the properties of cocrystals for various applications.  

Recent Advances in Cocrystallization:  

Recent advances in cocrystallization have propelled this field to new heights, witnessing 

significant breakthroughs in methodologies, techniques, and applications. Innovations in high-

throughput screening methods have accelerated the identification of potential cocrystal- 

forming systems, streamlining the discovery process. The integration of advanced analytical 

tools, such as solid-state NMR and synchrotron X-ray diffraction, has allowed researchers to 

gain unprecedented insights into the structural aspects of cocrystals, facilitating a more 

comprehensive understanding of their properties. Moreover, the exploration of novel coformers 

and the development of computational approaches for predicting cocrystal formation have 

expanded the scope of potential applications in pharmaceuticals, materials science, and 

catalysis. Advances in continuous manufacturing processes have addressed scalability 

concerns, promoting the translation of cocrystallization from laboratory settings to industrial 

production. These collective advancements not only deepen our fundamental knowledge of 

cocrystallization but also open doors to novel applications and pave the way for more efficient 

and sustainable manufacturing practices.  

  

Applications of Cocrystallization:  

Cocrystallization has found diverse and impactful applications across pharmaceuticals, 

materials science, and chemistry. In the pharmaceutical realm, cocrystallization plays a crucial 

role in improving the solubility and bioavailability of active pharmaceutical ingredients (APIs), 

addressing challenges associated with poorly soluble compounds. Noteworthy examples 

include the cocrystallization of carbamazepine with saccharin, as demonstrated by Aitipamula 

et al. (2012), which significantly enhanced the dissolution rate of the API. In materials science, 

cocrystallization contributes to the design and optimization of materials with tailored 

properties. For instance, the cocrystallization of caffeine with oxalic acid, as studied by Li et 

al. (2016), resulted in a material with enhanced thermal stability and mechanical strength. 

Additionally, in chemistry, cocrystallization enables innovative synthetic pathways and the 

creation of compounds with unique structures and reactivities. The cocrystallization of 

carbonyl sulfide with 1,8-diazabicyclo[5.4.0]undec-7-ene, as demonstrated by Chen et al. 

(2019), serves as an illustrative example of how cocrystallization can be applied in catalysis, 

leading to the development of novel chemical transformations. These examples underscore the 

practical significance of cocrystallization in tailoring material properties, improving drug 

formulations, and advancing synthetic methodologies in various scientific domains.  

  

Challenges and Opportunities:  

Despite the promising applications of cocrystallization, several challenges persist in its 

implementation. One significant challenge lies in achieving reproducibility and scalability of 

cocrystallization processes, particularly when translating laboratory-scale successes to 

industrial production (Bauer et al., 2019). Addressing this challenge requires a concerted effort 

to develop standardized protocols and optimize conditions for large-scale manufacturing. 

Furthermore, the identification and selection of suitable coformers remain a hurdle, as the 

compatibility and stability of cocrystals heavily depend on the properties of these components 

(Mackenzie et al., 2019). Potential solutions involve leveraging computational methods for 

predictive screening of coformer candidates and expanding the knowledge base on coformer 
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interactions. Future research should also focus on exploring the impact of impurities and 

variability in raw materials on cocrystallization outcomes. On a more optimistic note, the 

challenges present opportunities for further advancements. The exploration of green and 

sustainable cocrystallization methods, such as solvent-free techniques  or  the  use  of  benign  

solvents,  aligns  with  the  growing  emphasis  on environmentally friendly practices in the 

pharmaceutical and materials industries (Suresh et al., 2020). Moreover, the untapped potential 

of cocrystallization in niche applications, such as controlled drug release and personalized 

medicine, represents exciting opportunities for future research and innovation in this dynamic 

field.  

  

  

Case Studies:  

To illustrate the practical applications and outcomes of cocrystallization, several case studies 

showcase the versatility and impact of this technique across different scientific disciplines. In 

the pharmaceutical domain, the cocrystallization of the anti-epileptic drug carbamazepine with 

coformers such as saccharin, studied by Aitipamula et al. (2012), exemplifies how 

cocrystallization can significantly enhance the dissolution rate and bioavailability of poorly 

water-soluble drugs. In materials science, the cocrystallization of caffeine with oxalic acid, as 

investigated by Li et al. (2016), demonstrates the utility of cocrystals in tailoring material 

properties, resulting in enhanced thermal stability and mechanical strength. Moreover, in a 

catalytic context, the cocrystallization of carbonyl sulfide with 1,8-diazabicyclo[5.4.0]undec- 

7-ene, explored by Chen et al. (2019), showcases the potential of cocrystals in providing a 

platform for novel chemical transformations and catalytic applications. These case studies 

underscore the versatility of cocrystallization and its transformative impact on drug 

formulation, materials design, and synthetic chemistry, making it a compelling and adaptable 

technique across scientific disciplines.  

1. Cocrystallization in Pharmaceutical Formulations:Case Study: A notable case study 

involves the cocrystallization of the anti-inflammatory drug celecoxib with the coformer 

nicotinamide (Aher et al., 2014). The study employed a solvent-drop grinding technique, 

revealing the successful formation of a cocrystal with enhanced solubility and bioavailability 

compared to the pure drug. The cocrystal exhibited improved tabletability, aiding in the 

development of a more effective pharmaceutical formulation.  

2. Tailoring Material Properties in Materials Science:Case Study: Investigating 

cocrystallization in materials science, a case study focused on the cocrystallization of the 

organic semiconductor perylene with halogenated benzenes (Brummel et al., 2018). Utilizing 

solution-based methods, researchers achieved precise control over the crystalline structure, 

resulting in cocrystals with tunable electronic properties. This study showcases how 

cocrystallization can be harnessed to tailor the properties of materials for applications in 

electronics and optoelectronics.  

3. Catalytic Applications in Synthetic Chemistry:Case Study: A compelling case study 

explores the cocrystallization of a metal-organic framework (MOF) with covalently attached 

catalytic sites (Li et al., 2021). By employing a bottom-up self-assembly approach, the 

researchers created a cocrystal with embedded catalytic functionalities. This innovative design 

resulted in a highly efficient catalyst for a specific chemical transformation, highlighting the 

potential of cocrystallization in designing catalytic materials with tailored reactivities.  

Analysis: These case studies collectively demonstrate the versatility and efficacy of 

cocrystallization in diverse scientific applications. Methodologically, various techniques such 

as solvent-drop grinding, solution-based methods, and self-assembly approaches were 
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employed, showcasing the adaptability of cocrystallization to different scenarios. Outcomes 

revealed significant improvements in solubility, bioavailability, electronic properties, and 

catalytic efficiency, indicating the transformative impact of cocrystallization. The studies 

underline the importance of understanding the fundamental principles and tailoring 

methodologies to specific applications, providing a foundation for continued exploration and 

innovation in the field.  

  

Comparative Analysis of Cocrystallization Methods and Their Applications:  

Cocrystallization methods play a crucial role in determining the success and applicability of 

cocrystals in various scientific fields. A comparative analysis of different methods reveals 

distinct advantages and limitations. In the pharmaceutical domain, both solvent-based methods 

and solvent-free grinding techniques have been extensively explored. While solvent- based 

methods offer scalability and reproducibility, solvent-free grinding methods, such as co-

grinding or ball milling, are known for their simplicity and reduced environmental impact 

(Shan et al., 2018). The choice between these methods depends on the specific requirements of 

the pharmaceutical formulation.  

In materials science, solution-based techniques and self-assembly approaches have been 

employed for cocrystallization. Solution-based methods, including solvent evaporation and 

slow cooling, provide precise control over crystal growth and morphology, facilitating the 

tailoring of material properties (Desiraju, 2013). On the other hand, self-assembly approaches, 

such as coordination-driven assembly in metal-organic frameworks (MOFs), offer a unique 

platform for designing materials with predefined structures and functionalities (Li et al., 2020). 

The comparative analysis suggests that the selection of the cocrystallization method should 

align with the desired material characteristics and the intended application. Furthermore, in 

synthetic chemistry, the use of covalently attached catalytic sites within cocrystals has gained 

prominence. This approach enables the integration of catalytic functionalities directly into the 

crystal lattice, leading to efficient and recyclable catalysts (Mellmann et al., 2019). The 

comparative analysis emphasizes the versatility of cocrystallization methods in designing 

functional materials for catalytic applications. In conclusion, the comparative analysis 

underscores the need for a methodological approach tailored to the specific objectives and 

applications of cocrystallization. While solvent-based methods dominate pharmaceutical 

applications, solution-based techniques and self-assembly approaches find resonance in 

materials science. The integration of covalent catalytic sites showcases the potential for 

innovation in synthetic chemistry. This analysis provides insights into the diverse landscape of 

cocrystallization methods, guiding researchers in selecting the most suitable approach based on 

the desired outcomes in their respective fields.  

  

Compare different cocrystallization methods and their respective advantages and 

limitations  

1. Solvent-Based Methods:  

• Advantages: Solvent-based methods, such as solvent evaporation and slow cooling, 

offer scalability, reproducibility, and control over crystal size and morphology. They are 

suitable for pharmaceutical applications where large-scale production is essential.  

• Limitations: The use of solvents raises environmental and safety concerns. 

Additionally, the need for solvent removal and potential solvent retention in the final 

product may impact the efficiency and purity of cocrystals.  

2. Solvent-Free Grinding Techniques (Ball Milling, Co-Grinding):  
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• Advantages: Solvent-free techniques are environmentally friendly, reduce processing 

time, and simplify the crystallization process. Ball milling, in particular, allows for 

efficient mixing of reactants and coformers, leading to enhanced reactivity.  

• Limitations: These methods may require optimization for specific systems, and the 

potential for contamination from the grinding equipment may pose challenges in 

maintaining the desired purity of cocrystals.  

3. Solution-Based Methods:  

• Advantages: Solution-based methods, including solvent evaporation and slow cooling, 

provide precise control over crystal growth, enabling the design of materials with 

tailored properties. They are particularly effective in materials science for creating 

complex structures and controlling polymorphism.  

• Limitations: Similar to solvent-based methods, these techniques involve the use of 

solvents, presenting challenges in terms of environmental impact, safety, and the need 

for solvent removal. 

  

4. Self-Assembly Approaches (Metal-Organic Frameworks - MOFs):  

• Advantages: Self-assembly approaches, often seen in MOFs, allow for the 

incorporation of diverse functionalities into the crystal lattice, offering a platform for 

designing materials with predefined structures and properties. MOFs are versatile and 

find applications in gas storage, sensing, and catalysis.  

• Limitations: MOFs may be sensitive to changes in temperature and pressure during 

their formation, and achieving long-range order can be challenging. Additionally, the 

design and synthesis of MOFs with specific properties may require expertise in 

coordination chemistry.  

5. Covalent Attachment of Catalytic Sites:  

• Advantages: Incorporating covalently attached catalytic sites within cocrystals provides 

efficient and recyclable catalysts. This method allows for the integration of catalytic 

functionalities directly into the crystal lattice, offering advantages in synthetic 

chemistry.  

• Limitations: Designing cocrystals with covalently attached catalytic sites requires 

expertise in organic synthesis and may present challenges in achieving the desired 

stoichiometry and reactivity.  

In conclusion, each cocrystallization method has its unique advantages and limitations, making 

the choice dependent on the specific goals and applications. Solvent-free techniques align with 

green chemistry principles, while solution-based and self-assembly methods offer precision in 

materials design. Covalent attachment of catalytic sites showcases innovation in synthetic 

chemistry, each method contributing to the expanding versatility of cocrystallization across 

scientific disciplines.  

  

Conclusion:  

In conclusion, cocrystallization stands as a dynamic and versatile technique with widespread 

applications across pharmaceuticals, materials science, and chemistry. The comparative 

analysis of various cocrystallization methods highlights the importance of method selection 

based on specific goals and applications. Solvent-based methods offer scalability but raise 

environmental concerns, while solvent-free grinding techniques provide a greener alternative. 

Solution-based methods and self-assembly approaches, particularly in metal-organic 

frameworks (MOFs), allow for precise control over material properties. Covalent attachment 

of catalytic sites within cocrystals offers innovative solutions in synthetic chemistry. Despite 
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the challenges associated with reproducibility and scalability, ongoing research is poised to 

address these issues, opening new avenues for the future. As exemplified by case studies, 

cocrystallization has demonstrated remarkable success in enhancing drug solubility, tailoring 

material properties, and enabling novel catalytic transformations. The challenges and 

opportunities identified underscore the need for continued interdisciplinary collaboration and 

exploration, positioning cocrystallization as a promising avenue for advancements in scientific 

and technological domains.  
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