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ABSTRACT: 

The goal of this artwork is to discover and compile the most common, everyday problems that 

happen during pellet production. Significant difficulties in recognising aspects starting with raw 

cloth homes and continuing through the pelletization's final drying process. On this evaluation, the 

difficult problems relating to the physical and chemical properties, interactions between drugs and 

excipients, and the effects of raw material type, grade, and quantity on pellet properties are covered. 

The emphasis is also placed on technological and process-related challenging conditions in the 

common used pelletization ideas, as well as extrusion-spheronization, warm-soften extrusion, and 

stacking processes. The research also provides insight into practical methods for addressing pellets' 

exceptionalities at various stages of development. 

 

INTRODUCTION; 

Particles that are small, free-flowing, spherical or semi-spherical in shape and used as a 

multipartuculate dosage form in the pharmaceutical industry are known as pellets. Pellets are made 

by combining finely ground pharmaceutical ingredients with excipients to create agglomerations. 

The pelletized drug shipping is getting paramount significance in therapeutics due to their small 

range of particle length, pelletized medication shipment is becoming increasingly important in 

therapeutics and preventing dose dumping.[1,2] The creation and adaptable of these drug carriage 

have opened up entirely new possibilities thanks to technological innovation. Numerous studies 

have been conducted to improve these formulations while managing the delivery of polymers and 

procedure parameters to produce high-quality pellets.[3,4] The schematic picture in figure provides 

an overview of drug delivery programmes, which may be important in terms of choosing a polymer 

and a production process. Among the various pelletization techniques used are extrusion-

spheronization, warm-melt extrusion, layering processes, balling (round agglomeration), 

compression, globulation, spray drying, spray congealing, and cryopelletization.[5,6,7] 
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It may be crucial to first examine and evaluated the physicochemical features of the raw material. 

The drug-excipients may be again entirely by virtue of their inherent qualities; they can be 

dissolved or undisclosed inside the final dose form. The manufacturing processes that have a 

substantial impact on the product's stability may be the cause of the drug's current status in dosage 

form.[8,9] 

 

Effect of particle size and form on method and product:- 

The initial material's particle size, as well as capsules, polymers, and binders, have an impact on the 

pellets' surface roughness. Small debris is widely distributed and creates fewer peaks and 

valleys.[10,11] Therefore, the bottom of the pellets is smoother the shorter the particle length. 

Microcrystalline cellulose (MCC) is a beginning material that generates pellets that are smoother 

than those made with lactose or crosspovidone. It happens as a result of MCC disintegrating into 

smaller pieces during the soaking procedure. Consequently, the disaggregated particles' particle 

length determines the floor roughness of the pellet. In addition to MCC, the production of gel after 

pellet shrinkage can be linked to the smoothness of the pellets.[12,13] 

 

Effect of API assets on processing: 

The select of pelletization procedure, as listed in paragraph 1, is greatly influenced by the important 

fabric properties.[14] Due to the powder mass's awful wet ability, powder with high concentrations 

of hydrophobic pills is challenging to extrude and spheronize. Due to their low water concentration 

and slower rate of disintegration, hydrophobic tablets give the pellets actual tensile energy. 

Hydrophilic medications, on the other hand, demonstrate uniform wet ability of the powder mass. 

Because they are aware of high tide, they usually congregate. Hydrophilic drug pellet production 

results in pellets with reduced tensile strength and a higher dissolving rate. When compared to 

pellets of solubility-boosting medications, pellets of low-solubility pharmaceuticals have a narrower 

size of dispersion.[15,16,17] 

 

 
 

Water content throughout processing:- 

The main component that affect size of pellet, radius of length, and form is water content. As the 

substance with a high water content grows, the pellet size also grows. The amount of water depends 

on the medicine kind. The pellets created by any such less wetted mass aren't spherical because at 

high water attention, pellets of powder masses, particularly with hydrophilic medicines, aggregate 

during spheronization and no longer impart enough plastic residences. With a rise in public 

awareness of water, the majority and tapped densities as well as the drift price will rise [18,19,20]. 

Therefore, it's essential to use your best water awareness to obtain pellets that are the right length, 

spherical, and lesser length variety. A study examined .According to a study, adding Glyceryl 

monostearate (GMS) to the powder mass may be beneficial for medications that are sensitive to 

Immediate release 

formulation  

Extended release 

formulation  
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moisture or the heat energy needed to evaportateH2O because GMS reduces water awareness in the 

process.[21] Additionally, GMS gave most formulations a smoother floor and significantly less 

porosity. However, as GMS awareness grows throughout the extrusion and spheronization process, 

the time of the extrudates and continuously the pellet size will rise [22,23]. Basically, the anhydrous 

melt extrusion significance has proven to be effective and the most popular one for hydrolisable 

capsules since it prevents latent drug degradationoccured by hydrolysable capsule.[24] 

 

The floor roughness of the pellets is influenced by the initial material's particle size, which includes 

binders, polymers, and medicines. Smaller particles are correctly distributed and leave fewer peaks 

and valleys. Consequently, the floor of the pellets is smoother the smaller the length of the trash. 

Microcrystalline cellulose (MCC), one of the starting components, produces pellets with smoother 

surfaces than those made from crosspovidone or lactose.[25,26] this is as a result of MCC breaking 

down into tiny pieces during the wetting procedure. As a result, the size of the particle of 

disaggregated particles affects the floor roughness of the pellet. In addition to MCC, the production 

of gel after pellet shrinkage will also be blamed for the pellets' smoothness.[27,28] 

 

Effect of binders on processibility during extrusion spheronization: 

The physical effect and appearance of the pellets are influenced by both the binder's attention and 

the type of binder’s. Because the binder concentration is more during the spheronization process, 

pellets with a more length and reduced sphericity are acquired. Due to the fact that when the binder 

concentration is too high, the little debris might combine with the larger debris to generate even 

larger debris.[29,30,31] 

When compared to other binders such as Methocel E15 LV, Methocel A4M, and HPC-L, some 

binders, such as HPC-M, have lower effects on particle size and sphericity at increasing 

concentrations. It was possible to achieve more spherical pellets, a narrow size distribution, and 

excellent flow by increasing the HPC-M concentration.[32,33] 

 

 
Figure 1 

 

Effect of Polymer characteristics that are widely exploited during extrusion spheronization: 

When choosing a polymer, consideration should be given to the thermoplastic behaviour of the 

system and the polymer.[34] The plasticizer-polymer aggregate's compatibility and balance are 

crucial. Triacetin, citrate esters, and occasionally low molecular weight polyethylene glycols are the 

most often utilised plasticizers. The kind and level of plasticizer impacts how 



European Journal of Molecular & Clinical Medicine  
    

ISSN 2515-8260      Volume 09, Issue 07, 2022  
 

9631 

muchglass transition (Tg) reduction happens for a certain polymer, enhancing the stability of the AP

I and polymer. Large molecular polymers may be processed very readily by reducing shear forces. 

Different factors in plasticizer selection, such as thermostability and plasticizer volatility, are made 

possible by the reduction of those shear forces.[35,36,37] 

 

METHODS OF CHALLENGES:- 

Spheronization, suspension, solution, and powder stacking procedures are the pelletization 

techniques that are most frequently studied. Another pelletization method gaining importance is hot 

soften extrusion. The following discusses the issues with those tactics.[38] 

 

1. Method related challenges in extrusion – spheronization process:- 

The common pelletization technique is extrusion-spheronization because it produces good quality 

pellets at a convenient cost. It's a 3-step process overall: 3. Spheronization, 2. Extrusion, and 1. wet 

Massing. These three stages have a number of essential characteristics that have a great impact on 

pellet properties. These variables include the type of medication and other excipients (as previously 

addressed), the type of extruder, the extrusion stress and velocity, and the velocity, stress, and time 

of spheronization.[39,40,41] 

 

K. Thomas looked into the effects that various extruder types have on spherical characteristics and 

extrusion behaviour. The extrudates from three different types of extruders were found to have 

distinctive features in their habitats. The particle size and other extrudate properties were affected 

by these differences inside the extrudates.[42,43] 

 

Top-rated degree, and then there is barely any variation in the roundness. Along with the 

spheronization duration, the friction plate's rotational speed also had an effect on the morphologies 

of the pellets. However, the slower rate of spheronization time increase imparts more attribution 

pressure than a decrease in spheronization time at a faster speed, which results in more round pellets 

and more flowable pellets.[44,45,46] 

 

2. Process-related difficulties with the hot melt extrusion method: 

Warm metal extrusion provides definite advantages over traditional pelletization techniques, 

including quicker processing times, no need for solvents, and improved medication distribution. It's 

still a challenging strategy, though, because of some drawbacks.[47] These include the 

disintegration of thermolabile capsules, the need for raw materials with good flow properties, the 

lack of substitutes for heat-solid polymers, and the high energy consumption. These obstacles raise 

manufacturing costs generally.[48] 

 

To get the optimum processing outcomes, a temperature that is higher than the melting point of 

semi-crystalline polymers or higher than the glass transition temperature Tg of amorphous polymers 

but lower than the melting point of crystalline API may be employed.[49] 

 

Claim that the most important factor in spheronization of stable lipid-based completely extrudates is 

fabric control, which can be achieved by lowering the temperature of the wall jacket. And using an 

IR light as an external heat source. In comparison to the conventional regularly utilised 

arrangement, the material's new exposure region to the heat source is quite modest.[50] 

 

3. Method related challenges in layering techniques: 

High drug potency and controllable launch pellets are made using temperature suspension stacking 

and dry powder layering techniques. These methods frequently provide difficulties, such as an 

increase in pellet size, difficult pellet floor because to the coating ingredients' long particle lengths, 
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and nozzle blockage leading to uneven layering. The irrelevant type or attention of the binder will 

cause the floor of the pellets to become permeable. The surface of the pellet will smooth out as the 

binder concentration rises, but the efficacy will decline. Other elements that affect pellet 

characteristics include the weight of the centre pellet, the cost of applying the solution, suspension, 

or powder, the kind, function, and velocity of the atomizer, the temperature, the level of 

atomization, and the air cap.[51,52,53] 

 

CHALLENGES RELATED TO DRYING PROCESS: 

The drying process has a substantial impact on the mechanical strength, surface characteristics, and 

drug release profile of prepared pellets, according to research. Despite having stronger crushing 

strength and greater diametrical strength, pellets dried on a tray drier are less elastic. The tray-dried 

pellets' in-vitro medication release is improved by the lengthy drying time applied by the tray drier. 

Long drying times, however, affect the pellets' surface smoothness and even have been shown to 

cause medication degradation.[54,55] On the other hand, drying pellets on a fluidized bed drier 

takes less time than drying them on a tray, which eliminates the risk of drug thermal degradation. 

Pellets dried in a fluidized bed dryer have a smoother surface and are more elastic. unlike pellets 

that were dried on a tray drier. These pellets, however, have lower mechanical strength and slow 

rates of dissolution. The particle size is also impacted by the drying temperature. Scientists 

suggested that when temperature rises, pellets tend to contract, resulting in lower particle 

size.[56,57] 

 

RELEASE MODIFICATIONS FOR DIFFERENT APPLICATIONS:- 

1. Improve poorly water soluble medication solubility and dissolution:  

The solubility rate of 17-Estradiol hemihydrate (10% w/w) has been observed to increase 30 times 

when combined with Sucroester WE 15 or Gelucire 44/14 as additives, PEG 6000, 

polyvinylpyrrolidone, or a vinylpyrrolidone vinyl acetate-copolymer, as compared to pure 

medicine.[58] The increase in carbamazepine's solubility was noted utilising d-gluconolactone 

(GNL) in warm melt extrusion. In only 5 minutes, more than 85% of the medicine was launched 

thanks to the robust dispersion created with Eudragit EPO and hot-soften extrusion (HME) in the 

drug: carrier ratio of 4:1.[59] Using polyethylene glycol 4000, warm melt carbamazepine extrudes 

were compared to simple physical aggregates for growth in solubility and dissolution (PEG 4000)as 

a sometimes melting binder and hydrophilic carrier. When compared to the body combination, the 

extrudates with consistent form and density showed much speedier release as a sometimes melting 

binder and hydrophilic carrier. When compared to the body combination, the extrudates with 

consistent form and density showed much speedier release. Strong curcumin dispersions made with 

an unusual amount of Poloxamer 407 and a softening method eventually were spheronized after 

extrusion. It's important to note that while the solubilization of the finished pellets increased, the 

stable dispersion's solubilization was unaffected by the pelletization procedure. Additionally, the 

formulation of the pellets had no bearing on the drug launch profile. [60,61,62] 

 

2. Sustained/controlled release/enteric release dosage form 

Extrusion spheronization or hot melt extrusion can be used to create matrix-type enteric or sustained 

release pellets, whereas reservoir-type pellets have a drug core contained in a polymer layer. 

Utilizing a twin-screw extruder, Nakamichi and thought to be crucial factors. The pellets were kept 

in the stomach for a very long time as a discreet floating debris-freeing medication for 24 hours. 

Ethyl cellulose and cellulose acetate were used to create the sustained release gastro-retentive 

floating pellets of Diltiazem hydrochloride, butyrate (CAB), poly (ethylene-co-vinyl acetate) 

(EVAC), and polymethacrylate spinoff were placed into tablets by Follonier et al (Eudragit RSPM). 

Particle length, drug/polymer ratio, and polymer type all had an impact on how much diltiazem 

hydrochloride discharged.[63] The formulations' release rates were changed by including 
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croscarmellose sodium (Ac-Di-Sol) and sodium starch glycolate. Pellets with a smooth surface and 

occasional porosity were created using plasticizers triacetin and diethyl phthalate. The effectiveness 

of the enhanced hydroxypropyl methylcellulose acetate succinate with nicardipine hydrochloride 

sustained release pellets. The screw element position and barrel temperature were adjusted to 

produce a puffed mass with diminishing density that behaves like it's floating sustained launch pill 

showed just a slight difference when compared to the pellets structured using less expensive 

excipients.[64,65] 

 

In 2009, Kleinebudde and Reitz developed solvent-free spheronization to produce enhanced 

sustained release matrix spheres. Dynasan is a binary lipid mixture that contains just Witocan 42/44 

in specified proportions To provide extrudates, drugs like 114 and theophylline have been employed 

as versions.[66] The development of circular sustained launch matrix pellets with a small particle 

size distribution, specified floor area, and low porosity was made possible by maintaining low 

product temperature and managing jacket temperature appropriately. By employing warm soften 

extrusion, various wax polymers were explored to give a controlled launch dosage form After 

processing diclofenac as a representative drug and carnauba wax, it was observed that a wax matrix 

with high mechanical power could be produced even at temperatures below the melting point of the 

wax.[67,68] The amount of sodium chloride, hydroxypropyl cellulose, and methacrylic acid 

copolymer (Eudragit L-100) used in the granule formulation had a significant impact on the 

dissolving release. Some of the most attractive study subjects for experts in controlled release dose 

forms are low processing temperatures, high kneading and dispersing potential, and low house time 

of the fabric in an extruder. Polyethylene vinyl acetate (EVA) copolymer-based launch reservoir 

configurations, for example, were better handled by researchers.[69] with the aid of soften extrusion 

generation, which appropriately causes Implanon and Nuvaring era. A controlled release of 

olanzapine over the course of 24 hours was achieved by combining SLS as the pore-forming 

substance with Glyceryl Palmito-Stearate, microcrystalline cellulose, Sodium Alginate, and the 

drug (20: 55: 05: 20% w/w).[70,71] The observation shows that a modest concentration of 

surfactants in a mixture of lipid and MCC can successfully control the release rate from delivery 

devices. The extrusion/spheronization procedure was used to combine Eudragit and 

microcrystalline cellulose (Avicel PH 100 and 1) to create lined Ketorolac pellets. Release in an 

acidic medium was less than 10%, whereas with an improved formulation, it was completed in 60–

120 minutes in phosphate buffer (pH 6.8).The nanocrystalline ketoprofen was made into pellets to 

regulate the medicine's release. Ketoprofen's rate of release increased, however because maize 

starch was utilised to make the pellets, the procedure of restoring the drug was more 

difficult.[72,73] Cremophor RH 40 was consequently added continuously during the pelletization 

process, resulting in sustained launch. The modified release pellets of apremilast were created by 

Nandgude et al using microcrystalline cellulose (MCC), lactose, TKP, and cross polyvinnile ability 

to sustain the discharge for up to five. [74] By using ethyl cellulose coating in the Wurster coater to 

modify the Montelukast sodium pellets' discharge, the chrono-pharmacological requirements were 

met. Round and extended-release aspirin pellets have been produced utilising four different types of 

lipids (adeps solidus, Compritol 888 ATO, Precirol ATO5, and Compritol HD5 ATO), which were 

mixed in various ratios using solvent-free extrusion/spheronization. The pellets met the release 

requirement, according to USP.[75,76,77] 

 

CONCLUSION: 

It is clear from the overview above that selecting the right kind and quantity of excipient to use in 

creating pellets of the intended medicine presents the biggest problem during pellet manufacturing. 

Pellet characteristics are significantly impacted by water content. Changes in excipient grade, kind, 

or quantity have a similar impact on pellet characteristics. Distinct pelletization procedures and 

devices come with different obstacles. Every method and tool has advantages and disadvantages 
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that must be considered in order to select the best method and tool for producing the desired pellets. 

By employing the Quality by Experimental Design technique to identify the crucial process 

parameters, these difficulties can be further overcome. 
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