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Abstract: Co-processing is defined as a combination of two or more established excipients by a pharmaceutical process. A co- 

processed excipient is a combination of two or more compendial or noncompendial excipients designed to physically modify their 

properties in a manner not achievable by simple physical mixing, and without significant chemical change. The high 

functionalization thus formed helps to improve flow characteristics, compressibility and auxiliary process capabilities such as 

improved resolution and dissolution profiles. The objective of this review is to discuss the emergence of co-processed excipients 

as a current and future trend of excipient technology in pharmaceutical manufacturing. Co-processing has specific advantages that 

cannot be achieved by using composite physical compounds. The upcoming newer combination of excipients and newer methods 

of co-processing are for sure going to gain attraction both from academia and pharmaceutical industry. 
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I. INTRODUCTION 
The most preferred dosage forms of pharmaceutical scientists and clinicians are tablets and capsules Drug delivery system 

which allows oral delivery, improve patient compliance and it facilitates treatment outside the hospital. The three most common 

manufacturing processes in pharmaceutical tablet manufacturing direct compression, dry granulation and wet granulation and dry 

granulation. The Direct Compression process is the simplest for making pharmaceutical tablets. It involves blending of excipients 

and APIs, followed by compression. The simplicity and cost-effectiveness of the direct-compression process have positioned it as 

a preferred alternative. However, the direct-compression process is highly influenced by powder characteristics of the 

precompression blend such as flowability, compressibility and dilution potential. 

Drug products not only contain “actives” but contain other materials that are also functional with respect to the drug product, that 

confer the intended therapeutic benefits such as pain relief or act on particular part of the body. As per the International 

Pharmaceutical Excipients Council (IPEC) Excipients defined as “substance’s other than the API which have been appropriately 

evaluated for safety and are intentionally included in a drug delivery system.  

For example, excipients can: aid in the processing of the drug delivery system during its manufacture, protect, support or enhance 

stability, bioavailability or patient acceptability, assist in product identification, or - enhance any other attribute of the overall 

safety, effectiveness or delivery of the drug during storage or use. 

 

1.1 Need of new excipients 

Factors driving the search for new excipients are:  

 Tableting machinery’s increasing speed capabilities, which require excipients to maintain good compressibility and low 

weight variation even at short times. 

 Lack of adjuvants that meet the needs of specific patients with diabetes, hypertension, lactose and sorbitol sensitivity. 

 Shortcomings of existing excipients such as loss of compaction of microcrystalline cellulose upon wet granulation, high 

moisture sensitivity & poor die filling as a result of agglomeration. 

 Ability to modulate solubility, permeability, or stability of drug molecules the growing performance expectations of 

excipients to address issues such as dissolution, bioavailability and disintegration. 
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1.2 Particle engineering as source of new excipients 

 

The molecular, particle, bulk level are the three levels of solid state by which the solid substances are characterized. They are 

closely linked to one another with changes in one level reflecting in another level. 

1. Molecular level comprises the arrangement of individual molecules in crystal lattice & includes phenomena such as 

pseudo-polymorphism, polymorphism and amorphous stats. 

2. The particle level possesses individual particle properties such as size, shape, porosity and surface area. 

3. Bulk level is composed of an ensemble of particles and properties such as compressibility, dilution potential, & 

flowability which are critical factors in the performance of excipients. 

1.3 Advantages of the co processed excipients 

The advantages offered by co-processed excipients as follows: 

 Removal of undesirable properties. 

 Production of synergism in functionality of individual components. 

 Provide a single excipient with multiple functionalities. 

 Improvement in physicochemical properties has expanded their use in the pharmaceutical industry. 

 Reduction of company’s regulatory concern because of absence of chemical change during co-processing. 

1.4 Limitation of Co-Processing 

The user has no freedom to alternate ratio of excipient during developing the co-processed excipients. There are few drawbacks 

the co-processed excipients are available as premixed at a fixed ratio of individual constituents. For  this  reason,  a  co-processed  

adjuvant  is  not  accepted  by  pharmaceutical  industry  unless  it  exhibit significant advantages. 

 

II. METHODS OF CO-PROCESSING 

 2.1. Spray Drying 

 2.2. Solvent Evaporation 

 2.3. Crystallization 

 2.4. Melt Extrusion 

 2.5. Granulation/Agglomeration. 

2.1. Spray Drying 

Spray drying technique involves atomizing the solution or homogenous dispersion of the excipients to be co-processed into fine 

droplets. Those droplets are then thrown radially into moving stream droplets are then thrown radially into moving stream of hot 

gas. Increased droplet surface area and high temperature cause the formation of spherical particles, which makes them suited for 

the direct compression process. various spray drying process parameters like atomization air pressure, liquid viscosity, feed rate, 

solid content in the feed, inlet air temperature, disc speed can help in designing particles with desired characteristics. Spray drying 

by virtue of precise control over particle characteristics and easy scale up has been extensively used for the production of co-

processed excipients. 

2.2. Solvent Evaporation  

Solvent evaporation takes place in a liquid manufacturing vehicle. The coating excipients is dissolved in a volatile solvent which 

is immiscible with the liquid manufacturing vehicle, followed by dissolving or dispersing the core excipient in the coating 

solution. Agitation force is applied to attain the desired encapsulation size. Heat is used to vaporize the solvent. 

2.3. Crystallization  

Crystallization is the process of development of solid crystals precipitating from a solution, melts or more rarely deposited 

directly from a gas. Crystallization is also a chemical solid–liquid separation technique, which involves the mass transfer of a 

solute from a liquid solution to a pure solid crystalline phase. 

2.4. Wet Granulation 

Wet granulation technique simply involves wet massing of the blend of the excipients to be co-processed with a granulating 

liquid, wet sizing, drying and finally screening of dry granules. Wet granulation   process can be performed either in fluid bed 

granulators or high shear mixers. 

2.5. Hot Melt Extrusion  

This process is widely used in transferring and melting of polymer inside a barrel by a rotating screw. The polymer melt is then 

pressurized through the die and solidify in to a variety of shapes. Extrusion then further processed into tablets or granules. 

2.6. Granulation/Agglomeration 

Granulation is the act or process of forming or crystallizing solids into grains by using suitable binders. Granules typically have a 

size range between 0.2 to 4.0 mm depending on their subsequent use. Agglomeration processes in a more general term can be 

explained as particle size enlargement technologies, which are great tools to modify product properties. Powder agglomeration is 

widely used to improve physical properties such as: wettability, flowability, bulk density and product appearance. In 

pharmaceutical industry, two types of granulation technologies are employed, namely, Wet Granulation and Dry Granulation. Wet 

granulation is the more preferred method for compressing. 
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Table1Summary of various methods to prepare co-processed excipients 
 

Method  Advantage & limitations Examples 

Grinding or sieving  Compressibility may alter because of 

change in particle properties 

Dibasic Dicalcium Phosphate, α lactose 

monohydrate 

Crystallization  Impart flow ability to excipient but not 

self-binding properties, require stringent 

control on processing 

β-lactose, Dipac 

Spray Drying  Spherical shape and uniform size give 

spray dried material good flowability, poor 

rework ability 

Emdex, Avicel PH, advantose100, karion 

instants 

Granulation/Agglomeration  Transfer poor flow, cohesive, small 

particle into flowable and directly 

compressible 

Granulated  lactitol, tablettose 

 

2.7 A regulatory perspective of the co-processed excipients: 
With the absence of a chemical change during processing, co-processed excipients can be considered generally regarded as safe 

(GRAS) if the parent excipients are also GRAS-certified by the regulatory industry until it exhibits significant advantages in the 

tablet compaction when compared to the physical agencies. Hence, these excipients do not require additional toxicological 

studies. Excipient mixtures or co-processed excipients have yet to find their way into official monographs, which is one of the 

major obstacles to their success in the market place. The mixture of excipients was presented as a topic to the National Formulary 

and was assigned a priority on the basis of the use of the mixture in marketed dosage forms in which processing has provided 

added functional value to the excipient mixture.  

 

Table 2 Products of co-processed excipients which are available in the market 
 

Trade Name Excipients Manufacturer Added advantage 

Ludipress Lactose, kallidon 30, kallidon CL BASF Low degree of hydroscopicity, good 

flowability, tablet hardness independent of 

machine speed  

Cellactose Lactose and cellulose Meggle High compressibility, good mouth feel, better 

tableting at low cost 

Dipac Sucrose and dextrin Penwest 

Pharmaceuticals 

Directly compressible grade 

Prosolv Microcrystalline cellulose and 

silicon dioxide 

Penwest 

Pharmaceuticals 

Better flow, reduced sensitivity to wet 

granulation, better hardness of tablet, reduced 

friability  

Avicel ce-15 Microcrystalline cellulose and 

guar gum 

FMC Corp. Less grittiness and minimal chalkiness  

Formaxx Calcium carbonate and Sorbitol  Merck  High compressibility, excellent taste masking, 

free flow, superior content uniformity, 

controlled particle size distribution 

Starlac Lactose and maize starch Meggle Good flowability due to spray drying, the 

acceptable crushing force due to lactose content 

and rapid disintegration depending on 
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Table 3 Patent review on co-processed excipients. 
 

Patent no. Co-processed Excipients  Process  Advantages  

United states 

patent 474487 

Microcrystalline cellulose 

calcium carbonate 

Most preferable ratio of MCC: calcium 

carbonate is 65:35 to 50:50. 

Spray drying of aqueous slurry of 

excipients. 

Economical directly 

compressible excipient blend 

with good flowability and 

compressibility, low lubricant 

sensitivity 

United states 

patent 5686107 

Microcrystalline cellulose-

galactomannan gum 

The most preferred galactomannan 

gum is guar gum. 

High shear stirring of aqueous slurry of 

excipients and spray drying. 

In chewable tablets:  

Provide compressibility, 

improves mouthfeel, eliminate 

tooth packing and improves 

patient acceptability 

WO 95/17831 Galactomannan-glucomannan The most preferred galactomannan is 

locust bean gum, and glucomannan is 

konjac. 

Prepared by co-precipitation technique 

with IPA. 

Dry powder which is soluble 

in water. 

Used as thickeners, viscosifier 

or gelling agent in food 

industry 

WO 

2003/051338 

Mannitol-Sorbitol Spray drying of aqueous slurry of 

excipients. 

Rapidly compressible and 

rapidly dissolved or 

disintegrated within 60 sec so 

used for Orally disintegrating 

tablets. 

 

Table 4 Application of coprocessed excipients  

 

Excipients Drug Approach used Outcome 

Ludifash 

(Sandra,2007) 

Risperidone Direct Compression Disintegration time of 27sec. 

Pharmaburst 

(Cecil WP 2007) 

Famotidine Taste Masking microsphere 

using spray drying 

Disintegration time of 30sec. 

With improve taste 

F-MELT  

(Fuji health Science, 2008)  

Acetaminophen Direct Compression using 10% 

to 65% W /W 

Good mouth feel & excellent 

disintegration time below 30sec 

Orocell 200 &Orocell 400 

(Grassano A,2001) 

Ibuprofen Direct Compressible Disintegration time of 5sec. 

Pearlitol SD 

(Ashutosh Mohapatra,2008) 

metformin Wet Granulation Disintegration time of 85sec. 

100% drug release in 10min. 

 

Galen IQ 720&721 

(Yousef,2005) 

Placebo Direct Compression Even without super disintegrants, Tablet 

Containing both Isomalt grades 

Disintegrated quickly within 200 to 500 

Sec. 

Polacrilin Potassium 

(Baker,2005) 

Sumatriptan Direct Compression Disintegration time of 45sec. 

100% drug release in 10min. 

 

2.8 Current and Future Methods for the Safety Assessment of Excipients  

Excipients are chemical substances that are used in drug products or in foods as additives that are deemed necessary for their 

manufacture. They are substances that bring little or no therapeutic value to the product because called "Pharmaceutical 

necessities" because of their value in producing drug products that could not be made without them. The use of excipients goes 

back to ancient times. The bible tells of several substances such as honey, wine, various gums, and leaves that were used to make 

drugs and mask the unpleasant taste of drug component. In 1820, the US Pharmacopeia provides categories of excipients for use 

in drug products. The list is large but involves examples such as: 

 Antioxidants, i.e. Butylated hydroxyanisole (BHA), ascorbic acid (vitamin C) and butylated hydroxytoluene (BHT) 

 Preservatives, i.e.  Benzalkonium chloride, thimerosal and benzyl alcohol, 

 Colors, i.e. Red 40 and FD&C green, 

 Flavorings, i.e.  Cherry syrup, monosodium glutamate (MSG) and lactose. 

 Solubilizing agents, i.e.  Ethanol, dimethyl sulfoxide (DMSO) and water. 

 Suspending agents, i.e.  Acacia and carboxy methyl cellulose. 

 Thickening agents, i.e.  Waxes and petroleum jelly. 

There are many uses for these and other excipients and they can be found in products such as tablets, capsules, solutions, 

suspensions, creams, ointments, suppositories, injectables, inhalations, and soon. 
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III. FUTURE TREND  

 

Traditional inert excipients with lack of desired functionalities have drawn the attention of pharmaceutical formulator in 

developing new co-processed adjuvants. The recent developments in the field of excipients, advancement in high-speed 

manufacturing machinery and novel co-processing techniques have further added driving force for the growth of this field. The 

discovery of solid-state properties of excipients and its impact on functionality is further fueling this trend. Moreover, increase 

cost in developing new chemical entity and an increasing preference for the direct compaction process create a significant 

opportunity for the development of high-functionality co-processed excipients. It is predicted that the development of tailor-

made designed excipients complying with safety, performance, and regulatory issues is a current and future trend in excipient 

technology. With advantages offered by the upcoming newer combination of excipients and newer methods of co-processing, co-

processed excipients are for sure going to gain attraction both from academia and pharmaceutical industry. Furthermore, it opens 

up opportunities for the development and use of single multifunctional excipients instead of multiple excipients in formulations. 
 

IV. CONCLUSION 
 

The shift in tableting towards direct-compression and high-speed manufacturing has forced the excipient industry to seek 

novel coprocessed excipient technology in pharmaceutical manufacturing. The co-processed excipients play a pivotal role in 

formulating stable, result oriented drug delivery system with an improved physical, chemical and mechanical properties. Co-

processed excipients were prepared to improve the process ability and efficacy of commonly used excipients and to impart multi-

functional qualities to the excipients and hence that the tablets with the desired attributes can be produced. Though considerable 

research has been done in recent years in the area of developing directly compressible excipients by co-processing, more intensive 

investigation are to be undertaken in this area which will result in new technologies and better excipients for tableting. 
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