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ABSTRACT 

Pelletization can be characterized as an agglomeration interaction that 

changes over fine powders or particles of a mass medication and 

excipients into little, free-streaming, pretty much circular units, called 

pellets. The size of the pellets is 0.5-2mm. Pellets have the free 

streaming limit and have low porosity around 10%. Arrangement 

techniques incorporate direct pelletizing, powder layering, Suspension 

or Arrangement layering, pelletization by expulsion and 

spheronization, circular agglomeration, pressure/balling, Cryo 

pelletization, liquefy spheronization, globulation or drop arrangement, 

liquid bed coating. Pellets enjoy different benefits when contrast with 

ordinary ordinary dose structures, similar to they help in giving precise 

measurements to the pediatrics and geriatrics and even to the confined 

to bed people, decreases top plasma change, Limit possible secondary 

effects without bringing down bioavailability, keeping away from high  
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neighborhood focus, Less vulnerable portion dumping. At present utilization of pellets has 

expanded to a great extent due to their benefits and there novel methodologies, the original 

methodologies of pellets incorporates; 1). They help in readiness of adjusted discharge 

different measurements structure with various delivery designs like prompt and supported 

discharge design, 2) They help in taste concealing of the medications which are unpleasant in 

taste, 3) They are accessible as mouth soften pellets, 4) Polymer based pellets for control 

discharge example of medication, 5) As quick dissolving tablets containing miniature pellets, 

6) As a self-emulsifying pellets, 7) Gastro retentive drifting pellets etc. Hence, the use of 

pellets gives novel ways to deal with the patients in giving exact, and simple in 

administrating the measurements structure. 

 

1.0 INTRODUCTION 

Pellets are small, free-flowing, spherical or semi-spherical solid units of bulk drugs and their 

excipients. They typically range in size from 0.5 to 2mm and are generally intended for oral 

administration. Pellets are spheres of varying diameters depending on the application and the 

manufacturer's preference. Pelts are used not only in the pharmaceutical industry, but also in 

Agribusiness (fertilizer, fish food, etc.) and in the polymer industry.
[1-3]

 In the pharmaceutical 

industry, pellets can be defined as small free-flowing spherical particulates produced by 

agglomerating fine powders or granules of drugs and excipients using appropriate processing 

equipment. This term has historically been used to refer to small rods with close-to-unity 

spectrativities. The term pellet has traditionally been used to describe various geometrically 

defined agglomerates obtained from various starting materials under different processing 

conditions. 

 

Pellets for drug intention are for the most part created in the size scope of 0.5 to 2mm. Pellets 

are arranged utilizing various innovations for example, layering of the medication 

arrangement, suspension or powder on the inactive cores, extrusion, spheronization and 

agglomeration in roto- granulators or decay processors, pressure, splash drying and shower 

hardening.  

 

1.1. The new original patterns of pellets are 

1. They help in planning of adjusted discharge various measurement structure with various 

release patterns like immediate and supported discharge design. 

2. They help in taste covering of the medications which are severe in taste. 

3. They are accessible as mouth liquefies pellets. 
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4. Polymer based pellets for control discharge example of medication. 

5. As quick dissolving tablets containing miniature pellets. 

6. As a self-emulsifying pellets. 

7. Gastro retentive drifting pellets and etc. 

 

This pattern of pellets has expanded patient acceptance. This original patterns helps in giving 

the data about the delivering example of the medication what's more, its bioavailability of the 

medication to the foundational flow of the and how it as expanded the patient 

acknowledgment of ph touchy medications delivering design pf drugs, taste cover of the 

medications, self- emulsification of pellets, and polymer based control arrival of the 

medications, mouth dissolve pellets and so on.
[1-4]

 

 

2.0. Benefits of Pellets
[5-9]

 

 Adaptability in measurements structure plan and development  

 It allows the mix of various discharge paces of a similar medication in a solitary dose 

structure Controlled discharge innovation 

 Scatter unreservedly in the GI& constantly boost drug assimilation  

 Diminish top plasma change  

 Limit expected aftereffects without bringing down bioavailability  

 Staying away from high nearby focus 

 Less helpless portion unloading 

 Diminish gastric exhausting rates so limit entomb and intra subject fluctuation of plasma 

profile  

 Pellets have a low surface region to volume proportion and give an optimal shape to use 

of film coatings  

 Reproducible fill loads in cases  

 Can be utilized to blend contrary medications.  

 Pellets are non-cleaning.  

 The fixings that make up a pellet don't separate during travel and capacity.  

 Pellets additionally permit the partition of contradictory fixings with in various layers of 

the pellet body. Pellets additionally permit the division of inconsistent fixings with in 

various layers of the pellet body.  

 Pellets over comes the issues happened my traditional tablets and squashed tablets.  

 The pellets are utilized to cover the flavor of the unpleasant medications  
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 Covered pellets are utilized to deliver the support arrival of medication and furthermore 

increments the patient acknowledgment.  

 Pellets are effortlessly scattered in the G.I.T. due to their little size and have an enormous 

surface area of assimilation and decrease the pinnacle plasma level changes.  

 A pellet decreases the gastric empting rate what's more, digestive travel time 

consequently lessens the intra and buries subject changeability. 

 

3.0 Inconveniences of Pellets
[6]

 

 Dosing by volume instead of number and parting into single portion units as required.  

 Includes case filling which can increment the expenses or tab allowing which to obliterate 

film coatings on the pellets. 

 The size of pellets fluctuates from definition to definition however ordinarily lies between 

1to 2mm.  

 Planning of pellets is very costly and required qualified people and concentrated 

equipments. 

 

4.0 Necessary properties of Pellets
[7-12]

 

 Uncoated pellets. 

 Uniform spherical shape. 

 Uniform size. 

 Good flow properties. 

 Reproducible packing. 

 High strength. 

 Low friability, low dust. 

 Smooth surface. 

 Ease of coating. 

 

5.0 List of Pelletization Techniques
[13-18]

 

A. Direct Pelletizing: 

B. Pelletizing by powder Layering 

C. Solution / suspension layering technique 

D. Extrusion and Spheronization Technique 

E. Spherical agglomeration / balling 

F. Cryopelltization 
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G. Melt spheronization 

H. Globulation, or droplet formation 

 

5.1. Pelletization techniques 
[19]

 

The preparation of spherical agglomerates can be approached by several techniques. This can 

be subdivided into the basic types of systems shown in figure 1. 

 

 

 

5.2. Different Pelletization Techniques 

A) Direct pelletizing  

It is manufacturing of pellets directly from powder. 

 

Effective process 

Pellets are manufactured directly from powder with a binder or solvent, fast process, low 

usage of auxiliary materials. 

 

Product advantages 

Compact, round pellets are ideal for automatic dosing and even coating and the pellet 

diameter also obtained between 0.2 mm and 1.2 mm. 

 

Comparison 

Compare to spray granulates and agglomerates Pellets have a higher density. 

 

Process principles 

Powder is mixed and moistened. A dissolvable or folio can likewise be added. The powder 

bed is set into an outward movement. (Liquid Bed Pelletizing in the rotor). The effect and 
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speed increase powers that happen in this cycle result in the development of agglomerates, 

which become balanced into uniform and thick pellets. The speed of pivot impacts the 

thickness and size of the pellets. The damp pellets are accordingly dried in the liquid bed. 

Whenever required, the frameworks can be made latent for applications with natural solvents. 

 

B) Powder layering  

Powder layering includes the testimony of progressive layers of dry powders of medications 

and excipients on preformed cores or centers with the assistance of restricting fluids. As 

powder layering includes synchronous use of restricting specialists and dry powders, 

subsequently it requires particular supplies like spheronizer. The essential necessity in this 

process is that the item compartment ought to be strong walls with no hole to stay away from 

powder lose underneath the item chute previously the powder is taken out by the wet mass of 

pellets that is being layered. 

 

C) suspension layering technique  

Arrangement or suspension layering includes the statement of successive layers of solution 

and/or suspensions of medication substances and cover over the starter non-risk seeds, which 

is a latent material or gems or granules of the equivalent drug. The covering system engaged 

with, as a matter of fact general is appropriate to arrangement or suspension layering 

innovation. Thus ordinary covering dish, fluidized beds, divergent granulators, Wurster 

coaters have been utilized progressively to make pellets by this method. The productivity of 

the interaction and the nature of the pellets delivered are to a limited extent connected with 

the kind of gear utilized With suitable additives pellets can be made into tablets or used to fill 

capsules. The round shape is ideal for uniform coating. Pellets are good for automatic dosing. 

 

D) Pelletization by Extrusion and Spheronization  

The interaction includes first making expels from the powder material and Then changing 

over expels into dabs utilizing the spheronizer. The powder material could be any sort of 

powder (drug powder, Ayurvedic powder, food fixing powder, cleanser powder, atomic 

powder and so on) Dots as fine as 0.6mm. The container filling strategy must be delicate 

enough on the pellets to hold the Uprightness of the covering. Similarly as with powder 

filling, the filling of pellets into containers can be reliant or free. A ward strategy frequently 

Performed utilizes a changed forecast type machine, in which the pellets are basically 

emptied by gravity into the case shells. The basic plan part of this approach is guaranteeing 

that the expected measurements of dynamic substance are available in the volume of pellets 
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taken to fill the container body. An autonomous technique utilizes a volumetric fill by a 

changed dosator strategy. The cylinder inside the dosator is smaller than those utilized for 

powder filling; what's more, this permits air to stream between the cylinders furthermore, the 

dosator wall. The dosator is brought down into the pellet bed, however for this situation, there 

is no pressure applied. A vacuum source is applied from over the cylinder to hold the pellets 

as the dosator is moved over the container body. When over the case body, the vacuum is 

eliminated, and the launch of the pellets is helped by an air fly. 

 

E) Spherical agglomeration / balling 

This is a pelletization process in which powders, on expansion of a suitable amount of fluid 

or when exposed to high temperatures, they are switched over completely to circular 

molecule by a nonstop rolling or tumbling action. Spherical agglomeration can be partitioned 

in to two various classifications, fluid initiated and liquefy induced agglomeration. Over the 

years, round agglomeration has been done in even drum palletizes, slanted dish palletizes, 

and tumbling blenders. Later advancements utilize rotational liquid bed granulators also, high 

shear blenders 19. 

 

F) Cryopelltization 

This is the interaction by which beads of fluid details are changed over into strong circular 

particles or pellets by utilizing fluid nitrogen as fixing medium. The innovation which was at 

first produced for lyophilization of thick bacterial suspension can be utilized to create drug-

stacked pellets in fluid nitrogen at 160ºC. The system licenses prompt and uniform freezing 

of the handled material inferable from the fast intensity move that happens between the beads 

and hence the huge surface region work with the drying process. How much fluid nitrogen 

expected for assembling a given amount relies upon the solids content and temperature of the 

arrangement or suspension being handled. It is normally somewhere in the range of 3 and 5 

kg for every kilogram of completed pellets 20. 

 

G) Melt spheronization  

It is a process whereby a drug substance and excipients are converted into a molten or semi 

molten state and subsequently shaped using appropriate equipment to provide solid spheres or 

pellets. The drug is blended with the excipients, polymers, and waxes and extruded at 

predetermined temp. The extrusion temp must be high enough to melt at least one of the 

components. The extrudates is cut into uniform cylindrical segments with a cutter. Then they 

are spheronized. Resulting pellets are dried 20. 
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H) Globulation or droplet formation 

It consists of two related processes, spray drying and spray congealing. Spray drying is the 

process in which drugs in the suspension or solution without excipients are sprayed into a hot 

stream to produce dry and more spherical particles. This process is commonly used for 

improving the dissolution rates, hence bioavailability of poorly soluble drugs. 

 

I) Compression  

Compression is one type of compaction technique for preparing pellets. Pellets of definite 

sizes and shapes are prepared by compacting mixtures or blends of active ingredients and 

excipients under pressure. The formulation and process variables controlling the quality of 

pellets prepared are similar to those used in tablet manufacturing. 

 

Evaluation of Pellets
[20]

 

1. Angle of Repose 

Angle of repose is used to determine the flow properties of powders, pellets or granules. The 

method to find angle of repose is to pour the powder on a conical heap on a level, flat surface 

and measure the included angle with the horizontal. 

Tan θ = h/r 

Where, h = height of the heap, 

r = Radius of the heap. 

 

2. Bulk Density 

Bulk density of the coated pellets was determined by pouring pellets into a graduated cylinder 

via a large funnel and measuring the volume and weight. 

Bulk density =    Weight of granules 

___________________ 

Bulk volume of granules 

 

3. Tapped Density 

Tapped density was determined by placing a graduated cylinder containing a known mass of 

granules and mechanical tapper apparatus, which was operated for a fixed number of taps 

until the powder bed volume has reached a minimum volume. Using the weight of the drug in 

the cylinder and this minimum volume, the taped density may be computed. 

Tapped density = Weight of granule 

______________________ 

Tapped volume of granules 
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4. Carr’s Index 

Carr’s index is measured using the values of bulk density and tapped density. The following 

equation is used to find the Carr’s index. 

CI = (TD-BD) 

_______    x 100 

TD 

Where, TD = Tapped density 

BD = Bulk density 

 

5. Moisture Content (Or) Water by KF 

Take around 50ml of methanol in titration vessel of Karl Fischer titrator and titrate with Karl 

Fischer reagent to end point. In a dry mortar grind the pellets to fine powder .Weigh 

accurately about 0.5 g of the sample, transfer quickly to the titration vessel, stir to dissolve 

and titrate with Karl Fischer reagent to end point. 

 

Calculation 

Moisture content =   V X F X 100 

______________________ 

Weight of Sample in Mg 

Where, 

F= factor of Karl Fischer reagent. 

V= volume in ml of Karl Fischer reagent consumed for sample titration. 

 

6. Scanning Electron Microscope (SEM analysis) 

SEM analysis is used to study the morphology of prepared pellets by Hitachi (Model: S-3400 

N, Japan). 

 

7. FTIR analysis 

FTIR spectra of drug and optimized formulation were obtained. Sample about 5 mg was 

mixed thoroughly with 100 mg potassium bromide IR powder and compacted under vacuum 

at a pressure of about 12 Psi for 3 minutes. The resultant disc was mounted in holder in IR 

spectrophotometer and the IR spectrum was recorded from 4000 cm-1 to 625 cm-1 in a scan 

time of 12 minutes. The resultant spectra were compared for any spectral changes. 

 

Recent advancement of Pellets 

Various novel approaches of Pellets, they are: 

1. Multiple unit dosage form by the combination of immediate release & sustained release 
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2. Pellets used as taste masking dosage form 

3. It is a self-emulsifying  

4. Pectin film coated based pellets used specific target delivery eg: Gastro retentive floating 

pellets. 

5. Micro pellets in a tablet. 

6. Fast melting pellets in mouth. 

 

Pellet Characterization 

Flow Properties 

The flow characteristics of all the batches were determined by triplicate measurements of the 

angle of repose, the bulk density, the tapped density, and the Hauser ratio according to the 

standard methods described in US Pharmacopeia 30–NF25. The difference between the 

tapped density and the bulk density indicated cohesiveness and the higher the difference, the 

cohesier the powder and the poorer the flow. Carr’s ratio was 7.88 (less than 15% = excellent 

flow) and the Hausner ratio = 1.08 (below 1.25 = excellent flow). 

 

Size distribution analysis of pellets 

Sieve shakers were used to analyze the size distribution of the pellets.  

 

US standard sieves (between 850- 1400 micrometers) were used.  

 

A sample of each pellet batch was kept on top of the sieve shake.  

 

The shaker was held for 20 minutes to separate the pellets into different size fractions.  

 

Pellets retained on number 10 were discarded.  

 

Each of the pellets retained on the sieve was weighed and the percentage fraction of the 

overall weight of these fractions was calculated. 

 

Yield and water requirement 

Pellet yield and water requirement: The particle size distribution data was used to determine 

the yield of the pellets. The yield was calculated as the percentage of the total total pellet 

weight based on the pellet fraction between 850 - 1400 μm. The amount of water needed for 

spheronizing the pellets depended on the spheronization agent used. 
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Pellet friability study 55 

Resistance to abrasion using USP method to measure the friability of the pellets. A sample of 

accurately weighed uncoated (10 g) pellets were placed into the (Roche, TAR 10). The drum 

was rotated 100 times and the pellets were removed. The weight loss of the pellets was 

determined by sieving them through a #20 sieve and the percent of weight loss was reported. 

The friability was measured three times for each batch and reported as the average ± standard 

deviation. 

 

Pellet Disintegration 

The pellet breaking down in water was assessed by a tablet deterioration analyzer DT 2 

(ROLEX Tablet breaking down rate test mechanical assembly IP). Exceptional 

straightforward containers of 10-mm breadth and 15-mm length were utilized. Sifters of 710-

mm network size were at the top and the base of this cylinder. Subsequent to filling 100-mg 

pellets in each tube, they were embedded in the standard tablet crumbling analyzer. The 

deterioration season of six dried examples at not set in stone at a speed of 30 plunges each 

moment. Pellet plans which were finishing the assessment assessments (friability, stream 

properties, breaking down and disintegration tests) were picked for additional improvement 

in their breaking down properties. 

 

In-vitro dissolution studies 

The pre-arranged pellets by various methodologies taken for directing in vitro disintegration 

studies, disintegration investigations of pellets were done in a reasonable disintegration 

medium. The disintegration reads up for all the pellet bunches were completed by the USP 

(XXIV) paddle strategy according to the USP general medication discharge standard, with an 

oar speed of 100 rpm at 37±0.5°C in 900 ml of disintegration medium. Pellets identical to 7.5 

mg were exposed to the disintegration concentrates on in 900-ml of disintegration medium. 

The example of 5 ml was removed from disintegration vessel at 10-min time span and was 

evaluated spectrophotometrically at a frequency in nm with an UV spectrophotometer 

(UV2401PC, SHIMADZU, Kyoto, Japan). Test sum utilized for investigation was supplanted 

by new disintegration medium to keep up with the sink conditions. 

 

CONCLUSION 

Taste masking of severe medications, polymers utilized in the planning of pellets in control 

arrival of medications, self-emulsification of pellets, mouth soften pellets and so forth is a 

major test to scientist. Anyway we have made an endeavor to portray different strategies, 
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methods to address the problem. These, strategies referenced in this audit can be utilized for 

seat scale and pilot scale also. With utilization of these strategies one can further develop 

item inclination generally. In expansion to oral medication conveyance, the new book 

patterns of pellets research is acquiring significance for the nature of the treatment gave to 

patients, particularly youngsters and old. As proven by number of patients and innovation 

advancements, an endeavor of this clever pattern of pellets is broadly acknowledged in the 

advancement of agreeable measurements structures having great patient consistence without 

impeding the medication discharge. 
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