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A B S T R A C T 
 

Today, there is a lot of interest in medication delivery systems based on microspheres. Microspheres can be created using both 

natural and artificial polymers and are typically free-flowing powders. The microspheres' diameters range from 1 to 1000 m. In 
microspheres, the medicine is evenly spread, dissolved, or suspended in a matrix system. Drugs that are either solid or liquid are 
dissolved or disseminated in a matrix system in microspheres. The current review gives a thorough overview of recent and 
innovative advancements on microsphere forms that have been claimed to boost bioavailability, improve stability, lengthen 

biological half-life, and lessen drug toxicity. Many different proteins and peptide compounds can be delivered effectively by 
microsphere. Microspheres come in a variety of forms, including bioadhesive, magnetic, polymeric, floating, and floating 
microspheres. In order to create microspheres, a variety of techniques are employed, including simple emulsion-based, double 
emulsion-based, interfacial deposition, interfacial polymerisation, phase separation, and spray drying. Through a variety of delivery 

methods, including oral, topical, naso-pulmonary, and gene therapy, microspheres administer the medication in a regulated 
manner. Due to their ability to encapsulate a variety of medications, biocompatibility, high bioavailability, and continuous drug 
release nature, polymeric based microspheres serve as ideal carriers for several controlled delivery applications. As a result, by 
creating novel procedures, it can increase therapeutic results and enhance drug safety. The development of microspheres has been 

linked to improvements in the drug's stability, bioavailability, biological half-life, and toxicity.  
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INTRODUCTION: 

To achieve optimum therapeutic efficiency, it is essential to 

transport the drug to the target tissue in the ideal quantity 

and at the proper timing, generating low toxicity and side 

effects in the process 
[1].

In order to deliver a medicinal 

chemical to the target region with a continuous regulated 

release, there are several different methods. One of the most 

effective medication delivery methods is the oral route
[2]

. It 

has a brief half-life in circulation and only a little amount 

may be absorbed via a certain intestinal barrier
.[3]

 Due to this 

pharmacokinetic flaw, drug dose must be increased often to 

achieve therapeutic effect.
[3] 

Bioavailability rises when 

pharmacokinetic and pharmacodynamic profiles are 

improved. The achievement of the medicine's intended 

concentration in blood or tissue is used to define the efficacy 

of the therapeutic therapy. The dosage plan's effectiveness 

aids in target achievement
 [4].

Many medicines found in the 

contemporary drug development process have poor water 

solubility. A little over 40% of commercially available oral 

immediate-release medications are essentially insoluble.
[3] 

The medications' poor water solubility led to a number of 

issues, including poor bioavailability, dosage escalation, 

rising production costs, inaccurate results from in vitro and 

in vivo assay performances, and inadequate therapeutic 

outcomes. 

The health care system has been greatly impacted by drug 

delivery systems (DDS) that can precisely regulate release 

rates or direct medications to a particular bodily spot. 

Throughout the course of therapy, the perfect drug delivery 

system administers medication at a pace determined by the 
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body's needs, and it only distributes the active ingredient to 

the site of action. Therefore, by attaching the drug to a 

carrier particle like microsphere, nanoparticles, liposome, 

etc. which regulates the release and absorption properties of 

the medication, carrier technology offers an intelligent way 

for drug delivery
[6].

 

Types of Drug Delivery System: 

1. Liposome 

2. Niosomes 

3. Nanoparticle 

4. Microsphere

 

 

Figure1:  Pharmaceutical carriers 

In the case of chronic patients, the medication must be 

administered over an extended length of time, and several 

medications must be taken at the same time. When a drug's 

half-life is shorter and patient compliance declines as a 

result, frequent administration is required. 
[1]

 A variety of 

controlled release dosage forms are created and modified in 

order to address the aforementioned issues. The goal is to 

promote patient compliance by prolonging the effects and 

reduce side effects by reducing peak plasma 

concentration
.[7]

The controlled release dosage form releases 

the medication at a predefined pace over a lengthy period of 

time to maintain a comparatively consistent drug level in the 

plasma. One approach to a controlled release dosage form in 

a unique medication delivery system is to use microspheres 

as drug carriers
.[8]

 

Microspheres  

Microspheres can be described as either a "monolithic 

sphere or therapeutic agent distributed throughout the matrix 

either as a molecular dispersion of particles" (or) as a 

"structure made up of continuous phase of one or more 

miscible polymers in which drug particles are dispersed at 

the molecular or macroscopic level
."[4]

 Its particles range in 

size from 1 to 1000 nm
.[8]

Microspheres are matrix systems 

with evenly distributed, dissolved, or suspended active 

ingredients. Drugs that are dissolved or disseminated in a 

matrix system are included in microspheres 
[9].

 Inter-

individual variances are eliminated when microspheres 

smaller than 800 m pass past the pyloric sphincter without 

affecting stomach emptying. The administering site retains 

microsphere particles larger than 100 nm until phagocytic 

clearance. The lymphatic system significantly absorbed 

microspheres between the size ranges of 10 and 80 nm 
[10].

 

The aggregation of particles is significantly influenced by 

the surface charge. Particle accumulation reduces dosage 

homogeneity and interferes with blood flow normally 
[11,12]

. 

They are spherical, freely moving particles made of artificial 

polymers or proteins. The microspheres are naturally 

occurring free-flowing powders made of biodegradable 

synthetic or protein-based polymers. Two different kinds of 

microspheres exist 

 Microcapsules  

 Micromatrices 

Oral microencapsulation has been used to minimize or 

completely remove gastrointestinal tract discomfort while 

maintaining medication release. Multiparticulate delivery 

methods are also available. dispersed out more evenly 

throughout the digestive system. Compared to single-unit 

dose forms such polymeric matrix tablets with no 

disintegration, this leads to more consistent drug absorption 

and lessens local discomfort. Additionally, matrix tablets' 

potential for causing unwanted intestinal retention of the 

polymeric substance can be avoided
.[13]

 Drug release can be 

modified and delayed via microencapsulation. As a result of 

their tiny particle size, they are broadly dispersed throughout 

the digestive system, improving medication absorption and 

minimizing adverse effects brought on by a localized build 

up of irritating medicines against the gastrointestinal 

mucosa
.[14]

 

Drug release mechanism through microsphere: 

The drug diffuses via the pores that are filled with aqueous 

fluid or the entire integrated polymer system. Drugs that are 

hydrophilic may dissolve in aqueous fluid-filled pores. 

Aqueous fluid absorption causes the polymer network to 

expand, which shows the emergence of new holes and 

increases osmotic pressure. Swelled polymer increases 

volume, improving the drug's beneficial diffusion coefficient 

and allowing more drug molecules to enter the aqueous 

phase. Additionally, the microspheres' bulk or surface may 

degrade the polymer matrix 
[15,16]

. 

Ideal Characteristics of Microsphere 
[18,19] 

The micro encapsulation process may be used to include 

solids, liquids, or gases into one or more polymeric 
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coatings[32]. Particle size, route of administration, length of 

drug release, and these aforementioned characteristics linked 

to rpm, technique of crosslinking, drug of crosslinking, 

evaporation time, coprecipitation, etc. are all factors that 

affect the varied procedures utilised to prepare distinct 

microspheres 
[18].

 Certain requirements should be met for 

creating microspheres 
[19]:

 

1. Better stability and a clinically acceptable shelf life 

following synthesis  

2. Proper particle size and injectable dispersibility in 

aqueous mediums.  

3. The controlled release of a substance over an extended 

period of time.  

4. Excellent biocompatibility and manageable 

biodegradability. 

Types of Microsphere: 

1. Bioadhesive Microsphere
[20]

 : 

Adhesion is the attaching of a substance to a membrane 

using the adhesive properties of water soluble polymers. 

Bio adherence can be defined as adhesion to the 

mucosal membrane of the drug delivery device, 

including the buccal, ophthalmic, rectal, nasal, etc. 

These types of microspheres interact intimately with the 

absorption site, remain at the application site for an 

extended period of time, and yield better therapeutic 

outcomes. Mucoadhesive microspheres, which also 

encourage intimate physical contact, enable prolonged 

contact time at the application or absorption site. the 

area beneath the skin where absorption is supposed to 

occur, increasing or improving the therapeutic efficiency 

of the medicine. 

2. Magnetic Microsphere 
[21] 

Microspheres are typically tiny, freely moving, spherical 

particles made of biodegradable proteins or synthetic 

polymers, ranging in size from 1 to 1000 m. They are 

regarded as one of the crucial methods for releasing 

medicinal substances into the target area in a safe and 

regulated manner. The many types are  

a) Therapeutic magnetic microsphere:Known for 

using chemotherapy to treat liver tumours. 

Additionally, this gadget can target 

pharmaceuticals like proteins and peptides.   

b) Diagnostic Microspheres :Utilised to produce 

supramagnetic iron oxide nanoparticles, which may 

be used to distinguish the intestinal loops of other 

abdominal tissues and to visualise liver metastases. 

3. Radioactive microspheres 
[24]

:Radio embolization 

treatment microspheres are 10–30 nm–larger than 

capillary diameter and are injected into the first capillary 

bed as they pass. These are injected into the arteries that 

supply an interesting tumour, and they cause increased 

radioactivity in each of these circumstances. without 

endangering the normal tissues around them, 

microspheres to the targeted locations. The numerous 

forms of radioactive microspheres are emitters, emitters, 

emitters, which differs from the medication delivery 

mechanism in that radioactivity is not emitted from 

microspheres instead it acts from a distance 

characteristic of a radioisotope. 

4. Floating Microspheres 
[25,26]

: Since floating forms have 

a lower bulk density than gastric fluid, they float 

unaffected in the stomach without slowing down the 

process of gastric emptying. As the body floats on 

stomach content and reduces gastric residency and 

plasma concentration fluctuation, the medicine is 

released at the correct rate gradually. Additionally, this 

lessens the chance of striking and dosage dumping. It 

does this in one method by producing a long-lasting 

therapeutic impact, which lowers the dosage frequency. 

5. Polymeric microspheres 
[27]

The many kinds of 

polymeric microspheres may be divided into two 

categories: synthetic polymeric microspheres and 

biodegradable polymeric microspheres. 

a) Biodegradable Polymeric microspheres: It is 

believed that natural polymers like starch are 

biodegradable, biocompatible, and even bioadhesive 

by nature. Due to their strong swelling characteristics 

in aqueous media, biodegradable polymers prolong 

their time spent in contact with the mucous 

membrane. Polymer concentration and release 

pattern effectively control the rate and extent of 

medication release. The main drawbacks of 

biodegradable microspheres in clinical usage are 

significant dependability issues and challenging 

medication release control. However, they do provide 

a wide range of microsphere-focused applications. 

b) Synthetic Polymeric microspheres: Synthetic 

polymeric microspheres are frequently utilised in 

therapeutic applications, in addition to their frequent 

use as bulking agents, fillers, embolic particles, drug 

delivery vehicles, etc. These microspheres have been 

shown to be safe and biocompatible, but their main 

drawback is that they appear to migrate away from 

the injection site, increasing the risk of harm, 

embolism, and further organ damage. 

Polymers: 

Microspheres used usually are polymers. They are classified 

into two types:  

 Synthetic Polymers  

 Natural polymers  

Synthetic polymers are divided into two types.  

a) Non-biodegradable polymers  
Poly methyl methacrylate (PMMA), Acrolein, 

Glycidyl methacrylate, Epoxy polymers  

b) Biodegradable polymers  
Lactides, Glycolides & their co polymers, Poly alkyl 

cyanoacrylates, Poly anhydrides  

Natural polymers obtained from different sources like 

proteins, carbohydrates and chemically Modified 

carbohydrates. 

Proteins: Albumin, Gelatin, Collagen  

Carbohydrates: Agarose, Carrageenan, Chitosan, Starch  

Chemically modified carbohydrates: Poly dextran, Poly 

starch
.[31] 

METHODS OF PREPERATION: 

1. Emulsion solvent evaporation technique  

2. Emulsion cross linking method 
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3. Coacervation method  

4. Spray drying technique  

5. Emulsion-solvent diffusion technique  

6. Multiple emulsion method  

7. Ionic gelation method  

8. Hydroxyl appetite (HAP) microspheres in sphere 

morphology 

The microencapsulation process can be used to incorporate 

solid, liquid, or gas into one or more polymeric coverings
.[32]

 

The numerous techniques utilised to prepare distinct 

microspheres rely on the particle size, administration route, 

length of drug release, and the aforementioned factors. 

Characters pertaining to rpm, crosslinking techniques, drugs, 

evaporation rates, coprecipitation, etc.
[33] 

The numerous 

preparatory techniques include 

1. Emulsion solvent evaporation technique  

This method involves dissolving the medication in a 

polymer that has previously been dispersed in chloroform, 

and then adding the resultant solution to an aqueous phase 

that contains 0.2% sodium PVP as an emulsifying agent. 

The aforementioned combination was stirred at 500 rpm, 

and the medicine and polymer (Eutragit) were then 

separated into tiny droplets that were then filtered, rinsed 

with demineralized water, and dried at room temperature for 

24 hours. Using this method, aceclofenac microspheres were 

created
. [34] 

2.  Emulsion cross linking method 

In this procedure, the medication was dissolved in an 

aqueous gelation solution that had been heated for an hour at 

40°C beforehand. Without forming an emulsion after being 

stirred at 1500 rpm for 10 minutes at 35°C, the solution was 

added drop by drop to liquid paraffin. 10 minutes at 15 
o
C. 

Thus, the microspheres were washed three times with 

acetone and isopropyl alcohol before being air dried and 

dispersed in 5mL of aqueous glutaraldehyde saturated 

toluene solution at room temperature for three hours for 

cross linking before being treated with 100mL of 10mm 

glyciene solution containing 0.1%w/v tween 80 at 37oC for 

ten minutes to block unreacted glutaraldehyde. 
[35]

Gelatine 

A microspheres are a prime illustration of this tactic. 
[35] 

3. Coacervation method  

Coacervation thermal change was produced by heating 

cyclohexane to 80°C while vigorously swirling ethyl 

cellulose to dissolve it. The medication was then added to 

the solution above, finely ground, and vigorously stirred. 

Phase separation was then accomplished by lowering 

temperature and utilising an ice bath. Following two 

cyclohexane washes and air drying of the aforementioned 

product, sieve no. 40 was used to separate the product into 

individual microcapsules. 
[36]

Coacervation without the use 

of a solvent was achieved by dissolving ethyl cellulose in 

toluene containing propyl isobutylene in a closed beaker 

with magnetic stirring at 500 rpm for six hours. It is given a 

15-minute stir after the medicine has been distributed 

throughout it. Petroleum benzoin is then used to perform 

phase separation.14 times while stirring continuously. The 

microcapsules were then cleaned with n-hexane, allowed to 

air dry for two hours, and then placed in an oven set to 50°C 

for four hours. 

4. Spray drying technique 

This was used to manufacture microspheres made of 

polymeric blends and filled with the medication ketoprofen. 

It entails scattering the core material into a liquid coating 

substance, spraying the combination outside allowing the 

coating to solidify, and then quickly evaporating the solvent. 

In order to create drug-loaded microspheres, an organic 

solution of poly (epsilon caprolactone), cellulose acetate 

butyrate (CAB), and ketoprofen was produced and sprayed 

under various experimental conditions. This is quick, 

however the quick drying process might cause crystallinity 

to be lost
.[37] 

 

5. Emulsion-solvent diffusion technique  

Ketoprofen floating microparticles were created utilising the 

emulsion solvent diffusion approach to increase the 

residence duration in the colon. The drug polymer 

combination was dissolved in a 1:1 mixture of 

dichloromethane and ethanol before being added drop by 

drop to a sodium lauryl sulphate (SLS) solution. At room 

temperature, the solution was agitated for 1 hour at 150 rpm 

using a propeller-style agitator. As a result, the produced 

floating microspheres were cleaned before being dried at 

room temperature in a dessicator. The following 

microparticles were sorted using a sieve and gathered
.[38] 

 

6. Multiple emulsion method  

This method was used to create oral controlled release drug 

delivery of several medications. Drug powder was first 

dissolved in a solution (methyl cellulose), then it was 

emulsified with an ethyl cellulose solution in ethyl acetate. 

Reemulsification of the main emulsion in aqueous media 

followed. During this phase
[39]

, distinct microspheres were 

created under optimal conditions. 

 

 

 
 

Figure 2: Multiple emulsion method 
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7. Ionic gelation method 

This method was used to create an alginate/chitosan 

particulate system for Diclofenac sodium release. 1.2% 

(w/v) of sodium alginate in an aqueous solution was mixed 

with 25% (w/v) of Diclofenac sodium. Stirring is kept up 

until the solution is fully dissolved, and then was dropped 

into an acetic acid-based mixture of chitosan, Ca2+/Al3+, 

and other ingredients. In order to separate the produced 

microspheres, they were filtered after being left in the 

original solution for 24 hours to allow internal gellification. 

While the medication did not release in an acidic pH range, 

the full release was achieved there
.[39] 

 

Figure 3: Ionic gelation method 

8. Hydroxyl appetite (HAP) microspheres in sphere 

morphology 

This method was used to create microspheres with unusual 

spherical morphologies. It involved creating an o/w 

emulsion and then letting the solvent evaporate. The organic 

phase was first dispersed in the aqueous phase of the 

surfactant to create an o/w emulsion. The organic phase was 

distributed as teeny droplets that were encircled by 

surfactant molecules. This helped the droplets maintain their 

individuality by preventing co-solvencing.DCM was gently 

evaporating while being stirred, and the droplets 

individually solidified to form microspheres.[40] 

Need of Microsphere: 

A drug proposed for clinical use must have an optimal 

therapeutic index (ratio of minimum effective to the 

maximum safe concentration of drug). Many 

chemotherapeutic agents have a narrow therapeutic window 

leading to restricted clinical use and increased toxic side 

effects. So, these kinds of drugs are incorporated in a 

polymer system, which ensures the controlled release of 

drugs to provide optimum drug levels at the target site 
[41].

 

Numerous targeted drug delivery systems have come up 

with different techniques to attain controlled and targeted 

drug delivery. Microsphere based targeted drug delivery 

system is gaining substantial importance in the modern era 
[42].

 The size of microspheres ranges from 1 to 1000 µm. 

Microspheres are matrix systems containing active 

ingredient uniformly dispersed, dissolved or suspended. 

Drugs that are either solid or liquid can be dissolved or 

disseminated in a matrix system using microspheres 
[43].

 

Inter-individual variances are eliminated when microspheres 

smaller than 800 m pass past the pyloric sphincter without 

affecting stomach emptying. The administering site retains 

microsphere particles larger than 100 nm until phagocytic 

clearance. The lymphatic system specifically absorbed 

microspheres between the size ranges of 10-80 nm 
[44].

 The 

aggregation of particles is significantly influenced by the 

surface charge. Aggregation of particles leads to a decrease 

in the uniformity of dose and disturbs the normal flow of 

blood 
[45, 46]. 

List of drugs and polymers used in microspheres: 

Sr No Drug Polymer Method of preparation Comment  Reference  

1 Naltrexone  PLGA Double emulsion (oil in 

water) 

Compared to the reference naltrexone   sustained-release 

capsulesbhad superior bioavailability and a sustained-release 

action. 

47 

2 Risperidone PLGA  Double emulsion (oil in 
water) 

The drug polymer ratio was found to influence the drug release, 
as the polymer level increased, the drug release rates were found 

to be decreased. 

48 

3 Octreotide PLGA-glucose  Phase separation method 
(oil in water ) 

dosage form could reduce the dosing frequency and improve 
patient compliance 

49 

4 Leuprolide PLGA or PLA Double emulsion (w/o/w) Increase the bioavailability and simultaneously decrease the 

dosing interval as well as dosing amount. 

50 

5 Somatropin PLGA Cryogenic spray drying  Increase the bioavailability and simultaneously decrease the 
dosing interval as well as dosing amount. 

51 

6 Lanreotide PLGA Phase separation  dosage form could reduce the dosing frequency and improve 

patient compliance 

52 

7 Buserelin PLGA Double emulsion (w/o/w) dosage form could reduce the dosing frequency and improve 
patient compliance 

52 

8 Triptorelin PLGA or PLA Phase separation  dosage form could reduce the dosing frequency and improve 

patient compliance 

52 

9 Bromocriptine PLGA-glu Spray drying  dosage form could reduce the dosing frequency and improve 
patient compliance 

50 

10 Minocrydine PLGA solid-in-oil-in-water 

(S/O/W) , co-solvent 
method 

The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 
to be decreased. 

50 
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11 Goserelin 

acetate  

PLGA Solvent evaporation 

method  

Reduce the dosing frequency and improve the patient 

compliance 

49 

12 Metformin Hcl Sodium alginate  Ionic gelation method  It was found that drug release rate decreased with the amount of 
polymer increased in formulation. 

48 

13 Amoxicillin 

trihydrate 

Ethyl cellulose, 

khaydsenegalen

sis 

Spary drying   53 

14 Ibuprofen  Sodium alginate  O/w emulsion solvent 

evaporation  

The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 

to be decreased. The drug polymer ratio was found to influence 
the drug release, as the polymer level increased, the drug release 

rates were found to be decreased. 

54 

15 Pioglitazide Hcl Carbopol 934 Ionotropic external 
gelation  

dosage form could reduce the dosing frequency and improve 
patient compliance 

55 

16 Trimetazidine 

Hcl 

chitosan Ionic gelation  dosage form could reduce the dosing frequency and improve 

patient compliance 

56 

17 Furocemide Sodium alginate 
, chitosan, 

carbopol 

Ionic cross linking  The research study provided useful information for the 
formulation scientists on formulation, characterization during 

development of controlled drug delivery systems of drug  using 

these polymers 

57 

18 Insulin  Sodium alginate 
, chitosan, 

W/o/w multiple emulsion 
solvent evaporation 

technique 

The drug polymer ratio was found to influence the drug release, 
as the polymer level increased, the drug release rates were found 

to be decreased. 

58 

19 Furazolodine Eutragit RS100, 
carbopol934p, 

HPMC  

Simple emulsification 
Phase separation  

Prepared by using various grades of HPMC as polymer to retard 
the release and achieve the retard dissolution profile. 

59 

20 Aceclofenac  Sodium alginate 

, HPMC , 
chitosan , 

carbopol  

Single emulsion Spary 

drying  

The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 
to be decreased. 

59 

21 Acyclovir  Chitosan, 
sodium alginate 

Ionic emulsion Non-aq 
solvent evaporation  

Increase the bioavailability and simultaneously decrease the 
dosing interval as well as dosing amount. 

59 

22 Atenolol  Polyacrylic acid  solvent diffusion 

method   

Polymer that delays release. Drug distribution via the intestine is 

possible with it. 

60 

23 Propranol Polyvinyl 
pyrrolidine 

solvent diffusion method  Polymer that delays release. Drug distribution via the intestine is 
possible with it. 

14 

24 Rantidine Hcl  Sodium alginate  solvent evaporation, 

double emulsion, 

coacervation phase 
separation. 

The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 

to be decreased. 

25 

25 Glipizide  Chitosan  Emulsion cross linking 

method 

polymer that delays release. Drug distribution via the intestine is 

possible with it. 

26 

26 Captoril Sodium 

alginate, 

HPMC, 
chitosan , 

carbopol934p,  

Ionic crosslinking 

method 

The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 

to be decreased. 

27 

27 Ketoprofen Sodium alginate 

, chitosan , 
pectin, xanthum 

gum  

spray drying, emulsion 

cross-linking, ionotropic 
gelation 

It was found that drug release rate decreased with the amount of 

polymer increased in formulation. 

28 

28 Salbutamol 
sulphate  

Carbopol , 
HPMC 

modified solvent 
evaporation method  

The drug polymer ratio was found to influence the drug release, 
as the polymer level increased, the drug release rates were found 

to be decreased. 

31 

29 Torsemide Sodium alginate 

, HPMC 

Solvent evaporation or 

spray drying  

prepared by using various grades of HPMC as polymer to retard 

the release and achieve the retard dissolution profile. 

42 

30 Ketorolac  Eutragit RS100, 

Eutragit RL100 

Solvent evaporation  Reduce the dosing frequency and improve the patient 

compliance 

61 

31 Acetazolamide  Eutragit RS100, 

Eutragit RL100 

Solvent evaporation  The drug polymer ratio was found to influence the drug release, 

as the polymer level increased, the drug release rates were found 
to be decreased. 

62 

32 Metronidazole  Guar gum, Solvent evaporation  It was found that drug release rate decreased with the amount of 63 
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Ideal characteristics of microspheres: 
[5,6]

 

1. The capability of incorporating medication 

concentrations that are reasonably high.  

2. After synthesis, the preparation must be stable and have 

a shelf life that is therapeutically acceptable.  

3. Particle size and dispersibility in aqueous injection 

vehicles are controlled.  

4. Controlled release of the active reagent over a broad 

time frame.  

5. Biodegradability that is controlled and biocompatible.  

6. Chemical modification vulnerability. 

Advantages of microspheres:
[6]

 

7. Reducing the size of the particles to improve a drug's 

low solubility.  

8. Offer a consistent and long-lasting therapeutic impact.  

9. Maintain a steady drug concentration in the blood, 

boosting the compliance with patents. 

10. Reduce toxicity and dosage.  

11. Protect the drug from enzymatic and photolytic 

cleavage, making it the ideal option for protein drug 

delivery.  

12. Decrease the dosage frequency to increase patient 

compliance.  

13. More effective medicine use will increase 

bioavailability and lessen the frequency or severity of 

side effects.  

9. The shape of the microspheres provides for predictable 

fluctuation in medication release and breakdown.  

10. Convert a liquid into a solid and cover up the bitter 

flavour.  

11. Guards against the drug's irritating side effects on the 

GIT.  

12. Compared to big polymer implants, biodegradable 

microspheres offer the benefit of not requiring surgery 

for installation or removal.  

13. Deliveries with controlled release Drug release rates 

are regulated using biodegradable microspheres, which 

reduces harmful side effects and does away with the 

hassle of frequent injections.  

Limitation
:[5]

 

Some of the disadvantages were found to be as follows  

1. Compared to ordinary formulations, the prices of the 

components and processing for the controlled release 

preparation are significantly greater.  

2. How polymer matrix decays and how it affects the 

environment.  

3. What happens to polymer additives such fillers, 

stabilisers, antioxidants, and plasticisers.  

4. There is less reproducibility.  

5. Process factors like temperature changes, pH changes, 

solvent additions, and agitation and evaporation might 

affect how stable the core particles are before 

encapsulation.  

6. The impact on the environment of the polymer matrix 

breakdown products created in reaction to heat, 

hydrolysis, oxidation, solar radiation, or biological 

agents. 

 

sodium alginate  polymer increased in formulation. 

33 Famotidine  Sodium CMC, 

sodium alginate  

Solvent evaporation or 

spray drying  

Drug release was retarded with an increase in polymer 

concentration due to the gelling property of polymers 

64 

34 Monteleukast 
sodium  

HPMC, Eutragit 
Carbopol  

Solvent evaporation or 
spray drying  

Increase the bioavailability and simultaneously decrease the 
dosing interval as well as dosing amount. 

65 

35 Nizatidine  Solvent evaporation Drug release was retarded with an increase in polymer 

concentration due to the gelling property of polymers 

66 

36 Lafutidine Sodium 
alginate, 

HPMC, 

chitosan , 
carbopol934p, 

cellulose acetate 
, phthalate 

Solvent evaporation  The drug polymer ratio was found to influence the drug release, 
as the polymer level increased, the drug release rates were found 

to be decreased. 

67 

37 Metronidazole 

Benzoate  

HPMC, 

Carbopol 934 

Solvent evaporation (oil 

in water) 

prepared by using various grades of HPMC as polymer to retard 

the release and achieve the retard dissolution profile. 

68 

38 Esomeprazole  Sodium 
alginate, 

HPMC, 

chitosan , 
carbopol934p, 

cellulose acetate 

, phthalate 

Non aqueous solvent 
evaporation method  

The drug polymer ratio was found to influence the drug release, 
as the polymer level increased, the drug release rates were found 

to be decreased. 

68 

39 Roxatidine Chitosan, 
sodium alginate 

Ion tropic gelation 
method  

Drug release was retarded with an increase in polymer 
concentration due to the gelling property of polymers 

68 



Joshi et al                                                 Asian Journal of Pharmaceutical Research and Development. 2023; 11(4): 106-114 

ISSN: 2320-4850                                                                                                [113]                                                                     CODEN (USA): AJPRHS 

CONCLUSION: 

Microspheres have revealed immense promise for the 

delivery of remedial agents owing to their biocompatibility, 

easiness of administration and potential for lasting sustained 

release. Additionally, microspheres are valuable for 

delivering numerous types of compounds, as well as small 

molecule drugs, vaccines, gene therapy agents and protein 

therapeutics. For past several years of studies, it has been 

exhilarating development in methods of production, 

managing of drug release rates and particularly stabilization 

of the encapsulated materials. In the coming decade, the 

development in macro-molecular pharmaceuticals will 

compel more advances in particle fabrication and drug 

encapsulation techniques, in addition to common methods of 

stabilizing protein and gene therapeutics. Improvements in 

developed technologies, novel strategy for stabilization of 

delicate therapeutics and progress of novel approaches for 

site-specific particle targeting will ensure that microspheres 

play a significant job in the drug delivery field in the coming 

decade, too. 
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