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Abstract
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Microspheres, free-flowing solid powders are generally made up of biodegradable and biocompatible polymers. Oral, parental, 
nasal, Ocular, transdermal, colonel, and other routes can be used to administer microspheres with particle sizes ranging from 0.1 
to 200 micrometer. Microspheres play a totally vital position as particulate drug transport machine due to their small length and 
different green properties. Microspheres had been proved to be a appropriate bridge to scale the gap over to formulate an powerful 
dosage form, to simulate managed drug release. Numerous recent advancements in microspheres, such as mucoadhesive, hollow, 
magnetic and floating have contributed to overcoming the various challenges connected with their usage such as site specific targeting 
and enhanced release kinetics. Microspheres will play a key role in novel drug delivery in the future, thanks to a combination of 
new methodologies, particularly in sick cell sorting, genetic materials, and safe, targeted, and effective drug delivery. Oral modified 
release microspheres have always proven to be a more effective treatment option than single-unit dosage forms that are released 
immediately. Multi-particulates are commonly formed into microspheres and filled into hard gelatin capsules as the final dose form. 
Microspheres have attracted a lot of interest, not just for their long term. It can be used now not excellent for release but moreover 
for drug targeting. Microspheres will play an increasingly more crucial characteristic in future drug delivery, especially in ailment 
treatment, diagnosis, genetic material, and targeted effective drug delivery. 

Keywords: Microspheres; Controlled Release; Biodegradable; Biocompatible; Modified Release

Introduction

Micro-spheres are solid, roughly spherical particles with 
a diameter ranging from 1 to 1000 micro-meters. They’re 
constructed of biodegradable synthetic polymers and modified 
natural products like starch, gum, proteins, lipids, and waxes, and 
they’re made of polymeric, waxy, or other protective ingredients. 
Albumin and gelatin are two of the natural polymers. Poly-latric 
acid and poly-glycolic acid are examples of synthesized polymers. 
Show several types of micro-spheres with colloidal characteristics, 
where the entrapped material is entirely enclosed by a distinct 
capsule wall micrometers, where the entrapped substance is 

disseminated across the lower end of their size range [1]. Drugs, 
vaccinations, antibiotics, and hormones can all be managed with 
micro particles. These release forms control the rate at which the 
medicine is released and can reduce the number of times the drug 
is administered, resulting in improved patient compliance [2]. In 
essence, each particle is a drug combination dispersed in a polymer 
with a first-order release pattern. Dissolution or degradation of the 
matrix regulates the amount of medication released. Micro-spheres 
have excellent particle uniformity and distribution. For each 
application, the proper micro-spheres must be chosen. The creation 
of micro-spheres can be used to control drug administration in 
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a variety of ways [3]. Tablets, capsules, pills, creams, powders, 
ointments, liquids, aerosols, inject-tables, and suppositories are 
all examples of pharmacological dosage forms that can be used as 
carriers. As a result, medication levels fluctuate [4]. A controlled 
drug delivery target embodies a key element of the spatial location 
and time of drug delivery. Targeting a drug to a specific organ or 
tissue is called spatial placement as well as controlling the rate of 
drug delivery for tissue purposes is referred to as temporal delivery 
[5]. A purpose of this controlled drug delivery system is to deliver 
therapeutic doses of the drug to the appropriate site. Administer 
as quickly as possible to maintain the desired drug concentration 
at the site of action after reaching therapeutic levels [6]. The oral 
route is the most convenient and commonly used route for the 
majority of medicines. Some medications are swiftly eliminated 
from the blood circulation because they are easily absorbed by the 
G.I.T. and have a short half-life. Maintain constant serum drug levels 
by slowly releasing the drug into G.I.T. Longer time, a controlled 
drug delivery system is created [7]. To maintain medication release 
and limit the GIT irritation, microspheres for oral administration 
have been used. Furthermore, the use of a multi-particulate 
delivery mechanism ensures that the GIT is uniformly distributed. 
In comparison to single-unit dose forms, these results in more 
consistent medication absorption and less local discomfort for 
example, a polymeric tablet that doesn’t dissolve. It is possible to 
avoid the uncoated intestinal retention of polymeric material that 
can develop with long-term use of matrix tablets [8].

Figure 1: Microspheres drug in matrix.

Micro-capsulation is a technique for modifying and delaying 
medication release. Substances are broadly disseminated 
throughout the GIT due to their small particle size, which improves 
medication absorption and decreases side effects caused by 
localized build-up of irritating drugs against the GI mucosa [9]. 
Micro-spheres are free-flowing polymeric micro particles containing 

physiologically active pharmaceuticals that are designed to provide 
a consistent and long-lasting therapeutic impact, lowering dose 
frequency and enhancing patient compliance. They are employed 
not only to prolong the release of drugs, but also to target drugs 
to specific sites in order to reduce adverse effects. Micro-spheres 
are free-flowing powders made of proteins or artificial polymers 
which are biodegradable in nature and feature a particle length 
of much less than 200 micrometers. The multiplicity of ways 
for manufacturing micro-spheres provides a number of options 
for controlling features of ruga delivery and improving a drug’s 
therapeutic efficacy. There are several methods for delivering 
medicines as drug carriers, often known as micro-particles. It is a 
dependable method of delivering a medicine to a specific target site 
and maintaining the desired concentration at the place of interest. 
Microspheres have gotten a lot of attention recently, not only for 
their long-term release, but also for their ability to target cancer 
medicines. The trans-dermal mode of medicine administration 
reduces the discomfort of parental therapy while also increasing 
patient compliance. This route of administration also eliminates 
the negative effects associated by traditional medication forms and 
allows for regulated drug delivery into the bloodstream through 
unbroken skin [10,11].

Classification of polymers

There are two types of synthetic polymers

Polymers that are biodegradable [12]
•	 Lactides, glycosides and their co polymers

•	 Poly alkyl Cyacno Acrylates

•	 Poly anhydrides.

Non-biodegradable 

•	 Poly methyl methacrylate

•	 Acrolein 

•	 Glycidyl methacrylate

•	 Epoxy polymers.

Natural polymer [13] 

Protein

•	 Albumin 

•	 Gelatin

•	 Collagen
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Carbohydrates

•	 Agarose 

•	 Carrageenan

•	 Chtosan

•	 Starch.

Chemically modified carbohydrates.

•	 Poly dextran 

•	 Poly starch.

Semi-synthetic polymers. 

•	 Cellulose derivatives

•	 Ester of cellulose derivative

Eg. Corboxy methyl Cellulose (CMC), hydroxyl Propyl Methyl 
Cellulose (HPMC). 

Application of polymers

Types of microspheres

Figure 2: Application of polymers.

Polymeric microspheres

•	 Polymer microspheres that are biodegradable

•	 Microspheres made of synthetic polymers

•	 Floating Microspheres

•	 Bio-adhesive Microspheres

•	 Microspheres that are magnetic

•	 Magnetic Microspheres

•	 Diagnostic Microspheres

Polymeric microspheres

Biodegradable polymeric microspheres and synthetic polymeric 
microspheres are two Polymer microspheres come in a variety of 
shapes and sizes [14].

Polymer microspheres that are biodegradable [15]

Biodegradable natural polymers such as starch are used, bio-
compatible, and bio-adhesive. Because of their high degree of 
swelling in aqueous media, biodegradable polymers increase 
the residence period when they come into contact with mucous 
membranes, resulting in the development of gels. The duration 
and pace of medication release. The fundamental flaw is the drug 
loading efficiency in clinical application, which makes it’s tough to 
control medication release.

Microspheres made of synthetic polymers

Clinical applications of synthetic polymeric microspheres are 
common, and have been shown to be safe and biocompatible. 
They can also be used as bulking agents, fillers, embolic particles, 
and drug delivery vehicles. However, these microspheres have a 
tendency to move away from the injection site, posing a danger of 
embolism and further organ injury.

Floating microspheres [16] 

Also because bulk density of the floating kind is lower than 
that of the gastric fluid, it floats without decreasing the velocity 
of emptying in the stomach The medicine is released slowly and 
at the desired rate if the system is floating on stomach content, 
resulting in increased plasma concentration fluctuations. Striking 
and dosage dumping are also reduced. Another way it works is that 
it has a therapeutic impact, which lessens the number of times it 
occurs.

Bio-adhesive microspheres [17] 
Adhesion is defined as the ability of a medication to adhere 

to a membrane using the adhesive properties of water soluble 
polymers. Bio adhesion is the attachment of a drug delivery 
device to a mucosa membrane such as the buccal, ocular, rectal, 
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nasal, and other mucosa membranes. The long residence time of 
microspheres at the application site provides for close interaction 
with the absorption site and therapeutic impact.

Microspheres that are magnetic [18] 

This type of delivery method is crucial since it allows the drug 
to reach its target audience to be delivered to the illness location. 
In this case, a smaller amount of magnetically focused medicine can 
replace a larger the amount of drug that circulates freely. Magnetic 
carriers accumulate a magnetic response to magnetic concerns 
from the integrated materials such as chitosan, dextran, and 
unique microsphere material. Diagnostic and therapeutic magnetic 
microspheres are two distinct categories.

Magnetic microspheres

Used for delivery chemotherapy for tumors in the liver. This 
system can also target drugs such as proteins and peptides.

Diagnostic microspheres

By producing nano size particles of supra-magnetic iron oxides, 
it can be used to image liver metastases as well as identify bowel 
loops from other abdominal structures.

Serial 
no Property Consideration

A Surface 
Chemistry

Reactive groups Level of 
functionalization Charge.

B Diameter Size Distribution/Uniformity

C
Composition

Hydrophilicity Nonspecific binding 
Autofluorescence/Density, Refractive 

Index, Hydrophobicity
D Special

Properties
Visible dye/fluorophore 

Superpara-magnetic

Table 1: Property of microspheres [19].

Microspheres’ benefits [20]

•	 The therapeutic effect of microspheres is sustained and 
ongoing.

•	 Microspheres provide controlled, sustained and targeted 
delivery of the drug.

•	 Microspheres lower the dose frequency, which enhances 
patient compliance.

•	 Microspheres produce more reproducible drug absorption. 

•	 Microspheres also reduce the chances of G.I. irritation. 

•	 Microspheres boost both the bioavailability and the biological 
half-life. 

•	 Microspheres Avoids the first pass metabolism. 

•	 Microspheres also mask the taste and odor. 

•	 Microspheres reduce dose dumping. 

•	 Better therapeutic results for medicines with short half-lives 
can be obtained with microspheres.

•	 Microspheres reduce the dosing frequency and therefore 
improve the patient compliance. 

•	 Drug discharge in stomach is hindered and that’s why local 
unwanted effects are reduced. 

•	 Microspheres’ small size and spherical shape make them 
simple to inject into the body.

Disadvantages of microspheres [21]

•	 In the case of parental microspheres, minimal drug loading is 
performed.

•	 It is challenging to entirely eliminate the carrier from the body 
when microspheres are applied to children.

•	 The release of formulation can be modified.

•	 No crushing or chewing is permitted while using a controlled 
release dose form. In the creation of microspheres, the 
following types of polymers are used.

•	 Any degradation of the release pattern could potentially be 
harmful.

•	 It is not advised to chew or crush this type of dosage form.

Methods of preparation

Solvent evaporation technique

The drug dissolves in the previously dissolve polymer, 
Chloroform and the resulting solution are added to the aqueous 
phase containing 0.2% sodium PVP as one emulsifier. The drug 
and polymer (Eudragit) were converted into fine droplets that 
solidified into a hard microsphere. By solvent evaporation were 
then collected by filtering and washed with de-materialized water 
before being desiccated at room temperature for 24 hours.
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Figure 3: Solvent Evaporation Technique.

Double emulsion technique

This approach is better ideal for water soluble medicines, 
peptides, proteins, and vaccines and can be utilized with both 
natural and manufactured polymers. This method of making 
microspheres necessitates the creation of several emulsions. 
Aqueous protein solutions are disseminated in a lypophllic organic 
continuous phase, which contains the active ingredients, in this 
approach. Polymer solution encapsulates protein distributed in 
aqueous phase in the continuous phase. The initial emulsion is then 
homogenized before being added to a PVA aqueous solution. After 
forming Double emulsions, emulsions are processed to remove the 
solvent by either solvent extraction or solvent [22].

Figure 4: Double Emulsion Method.

Emulsion solvent diffusion method

To increase Ketoprofen’s residence time in the colon, floating 
micro-particles of the drug have been produced using the emulsion 
solvent diffusion technique. The drug/polymer combination 
was dissolved in a 1:1 mixture of ethanol and dichlromethane 
(DCM), which was then gradually added to a solution of sodium 
laurylsulphate (SLS). A jet engine agitator working at 150 rpm 
was used to stir the solution for an hour at room temperature. 

The resulting floating microspheres were then rinsed and dried 
at room temperature in a dryer. Additionally, tiny particles below 
were sieved and collected.

Figure 5: Emulsion Solvent Diffusion.

Spray drying technique

This was utilized to make drug-loaded polymeric mixed 
microspheres. It entails scattering transforming the core substance 
into a liquid coating substance, spraying the resulting mixture in 
the environment for coating solidification, and then evaporating 
its solvent quickly. To make drug loaded microspheres and organic 
solution of Poly Cprolacton (PCL) and cellulose acetate buty-
rate (CAB) in various weight ratios was prepared and sprayed in 
various experimental conditions. This is quick, but because to the 
quick drying process, the cryst-line may be lost [23].

Figure 6: Spray Drying Technique.

•	 Atomization: Fine droplets were formed from the liquid 
supply

•	 Mixing: The entail directing a hot gas stream through spray 
droplet, which causes the liquid to evaporate and leave 
behind dry particles.
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•	 Drying: It gas stream’s is separated from it and collected 
[24]. 

Technique for solvent extraction

Using a physical separation technique, altering temperature or 
pressure, or using a second solvent to remove the first solvent from 
the contaminant/solvent mixture, the pollutants are separated 
from the solvent. 

Phase separation co-acervation technique

Co-acervation are polymer-rich phases that can be influenced 
during the information of organic phase. This method involves 
dispersing drug particles in a polymer solution before adding an 
incompatible polymer, which forces the first polymer to phase 
separate and ingest the drug [25]. 

Figure 7: Phase Separation Coacervation Technique.

Multiple emulsion method

The emulsified in ethyl cellulose solution in ethyl acetate in 
methyl cellulose solution. The original emulsion was than recreated 
in aqueous medium. Discrete microspheres were produced at this 
phase in the best possible circumstances [26]. 

Figure 8: Multiple Emulsion Method.

Ionic gelation method

This method was used to create an alginate/chitosan 
particulate system for Nateglinide release. Nateglinide at various 
concentrations (w/v) was added to an aqueous sodium alginate 
solution at a ratio of 2% (w/v). I was immersed into a Ca2+ and 
chitosan solution in acetic acid after extensive swirling to obtain the 
complete solution. The produced microspheres were maintained 
in the original solution for 6 hours and 24 hours for internal 
gellification, that filtered for separation. The medication released 
completely at pH 7.4, however it did not release at acidic pH. 

Figure 9: Ionic Gelation Method.

Single emulsion technique

This method is used to make a variety of carbohydrate and 
protein products. Natural polymers are first dissolved in aqueous 
media, then spread in non-aqueous media (oil phase), and finally 
cross-linked globules that have been dispersed are formed 
accomplished in two ways [27].

Figure 10: Single Emulsion Technique.
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By heat

Dispersion in hot oil; nevertheless, this approach is ineffective 
for thermo-labile medicines.

By chemical cross-linking agent

Cross-linking agents include glutaryldehyde, formaldehyde, 
acid chloride, and others. If introduced at the time of preparation 
and subsequently centrifuged, washed, and separated, chemical 
cross-linking has the problem of exposing the active substance to 
too many chemicals [28].

Physicochemical evaluation

Particle size and shape

Optical microscopy with a calibrated ocular micro-meter can be 
used to assess particle size. The average particle Once their size is 
determined, the size of approximately microspheres is calculated 
[29].

D mean = Σ n d/Σ n Where, n = number of microspheres checked; 
d = Mean size

Density determination 

A multi volume pycno-meter can be used to determine the 
density of microspheres. The multi volume pycnometer is filled 
with a precisely weighed sample in a cup. Helium is put into the 
chamber at a steady pressure and allowed to expand. The pressure 
within the chamber decreases as a result of this expansion. There 
are two successive readings of pressure reduction at different 
initial pressures. The volume and density of microsphere carriers 
are calculated using two pressure readings [30].

Isoelectric point

The isoelectric point can be determined by measuring 
the electro-phoretic mobility of microspheres using a micro 
electrophoresis device [31]. By measuring the period of particle 
travel across a distance of 1 nm, the mean velocity is calculated at 
different pH values ranging from 3 to 10.

Angle of repose

Angle of repose of microspheres is used to calculate the 
resistance to particle flow and is calculated as

tan ϴ =2h/d

Where, 2h/d is the area of the free standing height of the 
microspheres heap after making the microspheres flow from the 
glass funnel [32].

Fourier transform infrared spectroscopy (FTIR) 

FTIR can be used to assess drug polymer interaction and 
microsphere disintegration [33]. 

Drug entrapment efficiency

Microspheres are weighed and crushed. Then, using a stirrer, 
dissolve it in a buffer solution and filter it. Using a calibration curve 
the filtrate is tested with a UV spectrophotometer at a certain 
wavelength [34].

Drug entrapment effectiveness is calculated as [Drug Entrapment 
Efficiency = Actual Weight of Microspheres/Theoretical Weight of 
Drug and Polymer 100].

Percentage yield

This is computed by multiplying the weight of microspheres 
collected from each batch by the total weight of medicine and 
polymer used to make that batch [35].

Dissolution apparatus method

In-vitro release profiles were studied employing both rotating 
elements Paddle and basket on a standard USP or BP dissolution 
equipment. The study employed a 100-500ml dissolution media 
with a 50-100 rpm rotating speed [36]. 

In-vivo method

Techniques that demonstrate an organism’s biological response 
locally or systemically, as well as those that directly measure how 
drugs are absorbed or accumulated at their surface, are used to 
evaluate the permeability of intact mucosa. Animal models and 
buccal absorption tests are two of the most common in-vivo study 
approaches.

Animal models

It is mostly used for screening a large number of chemicals, 
studying mechanisms, and assessing a set of formulations. Dogs, 
rats, pigs, and sheep, among others, are used as animal models. 
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In general, the technique entails anaesthetizing the animal, 
administering the dose form, withdrawing blood at various 
intervals, and assessing the results [37].

Buccal absorption test

For single and multi-component medication mixes, it is the most 
appropriate and reliable approach for determining the degree of 
drug loss from the human oral cavity. While the drug is held in 
the oral cavity, the test has been used successfully to research the 
relative importance of drug structure, contact time, beginning drug 
concentration, and solution pH. The test involves human volunteers 
spinning a 25 ml sample of the test solution for 15 minutes and then 
expulsion of the fluid to determine the kinetics of drug absorption. 
The amount of drug left in the ejected volume is then calculated to 
estimate how much drug was absorbed [38]. 

Biomedical applications

Microspheres in vaccine delivery

Protection against the microbe or its harmful product is a 
requirement of a vaccination. Efficacy, safety, usability, and cost 
must all be met by the ideal vaccination. Safety and the reduction 
of unfavorable reactions are challenging issues [39]. The tissue of 
level of antibody response development safety are both intimately 
related to the technique of application. Biodegradable vaccine 
delivery technologies for parenteral vaccinations may be able to 
address the shortcomings of traditional vaccines [40]. Parenteral 
(Subcutaneous, Intramuscular, Intradermal) carriers are appealing 
because they provide a number of benefits, including.

•	 Adjuvant activity increases antigenicity

•	 Regulation of antigen release

•	 Stabilization of antigen.

Monoclonal antibodies

Immune micro-spheres are monoclonal antibodies that target 
microspheres. This targeting is used to target certain areas with 
precision. Monoclonal antibodies are molecules with a high level 
of specificity. Any of the following ways can be used to attach maps 
to micro-spheres:

•	 Non-specific adsorption and specific adsorption

•	 Immediate coupling 

•	 Using reagents to couple

Targeting drug delivery

The concept of site-specific drug targeting is an established 
doctrine that is gaining a lot of traction. The therapeutic efficacy of 
a medication is determined by its ability to reach and engage with 
its receptor [41].

Topical porous microspheres

Micro sponges are porous microspheres with a plethora of 
interconnected voids ranging in size from 5 to 300 micrometers. 
These micro sponges are utilized as topical carriers because they 
may entrap a wide range of active substances such as emollients, 
perfumes, and essential oils [42].

Figure 11: Topical drug delivery system.

Uses

It’s used to treat a number of dermatological skin illnesses, such 
as tinea and candida infections.

Vaginal routes of administration

Including both local and systemic disorders, vaginal birth is an 
important method of medication administration. Because of its 
wide surface area, abundant blood supply, avoidance of the first-
pass effect, relatively high permeability to many medicines, and 
self-insertion, the vaginal route has several advantages. Traditional 
commercial preparations, such as creams, foams, and gels, are 
known to only last a limited time in the vaginal cavity due to the 
vaginal tract’s self-cleaning function, and typically require many 
daily dosages to get the desired therapeutic effect.

This drug is used to treat some forms of vaginal bacterial 
infections. It could assist with itchiness, drainage, and other 
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Figure 12: Vaginal routes of administration.

symptoms. The vaginal gel vanazole (Metronidazole) is used to 
treat bacterial Vaginosis in non-pregnant women. Vandazole is for 
vaginal use only and should not be put in the eyes, mouth or on 
the skin. During Vandazole treatment, other vaginal products and 
vaginal intercourse should be avoided.

S. 
no. Objectives API Polymers and 

excipient Method Evaluation
Parameters Application Ref

1. Design and Characteriza-
tion of Ibuprofen Loaded

Alginate Microspheres 
Prepared by Ionic 

Gelation
Method

Ibuprofen Na-Algena-
te, Na.CMC, 
EC,HPMC,

Corbopole-934

Ionic 
gelation 
method

Bulk density
Tapped density, 
angle of repose 

drug
Content etc.

Relieve pain 
various condition.

Reduce  
nflammation.

[43]

2. Incorporation of an 
antifungal drug, Nystain, 

in two biodegradable 
polymers

Nystain PCL (86 mol% 
DL-Lactate) 

PLGC (70mol % 
L- lactide)
Tween80.

Solvent 
evaporation 

method

SEM, FTIR, Sta-
bility, size

In-vitro drug 
release

Nystatin comes as 
a cream, ointment 

and powder to 
apply to the skin.

[44]

3. Development of gel 
containing apremilast 
microspheres in order 
to boost bioavailability, 

reduce dose 
frequency, and 

improve patient 
compliance.

Apremi-
last

EC,
DCM,
PVA,

Na Algenate

Solvent 
evaporation 

method

SEM,
DSC,

Spread ability
Viscosity,

pH,
Drug content,

FTIR. etc.

To treat ulcers in 
the mouth in 
people with 

Bechcet’s 
syndrome.

[45]

4. Drug loaded 
bioadhesive 

microsphere/vaginal 
gel to ensure longer 

residence time at the 
infection site

Metroni-
dazole

PCL, 
Corbopol-934P 
and HPMC K4M
Methyl Paraben,
Trietholamine

Solvent 
evaporation 

method

pH, Viscosity Gel 
strength

Spread ability
SEM, DSC

FTIR, 
Antimicrobial 

activity
Drug content.

To treat bacterial 
infections of 

vaginal, stomach, 
liver, skin, joints, 
brain and spinal 

cord, lungs, heart.

[46]

Advantages

•	 Microspheres guarantee a constant and lasting therapeutic 
effect.

•	 Reduce dosing frequency and improve compliance for patients.

•	 Because it is spherical, it can be injected into the body in a 
small size. 

•	 Better drug utilization improves bioavailability and reduces 
the incidence or intensity of side effects.

Disadvantages

•	 Sustained release formulations generally contain higher drug 
loading and thus include loss of release integrity. 

•	 Dosage form properties can lead to potential toxicity. The 
release rate of the controlled release dosage form may vary 
from a variety of factors like food and the rate of transit 
though gut.

•	 Difference in release rate of from one dose to another.
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5. Evaluation of the effects 
of different processing 

parameters on 
drug-loaded 

microspheres

Indometh-
acine

Poly(DL-
lactide),Tween 

80, Dichlo-
romethane, 
methanol

Solvent 
evaporation 

method
Drug Content,
particle size

morphology of 
microspheres, 

FT-IR,
in vitro drug 

release

To relieve pain, 
swelling, and joint 

stiffness caused 
by arthritis, gout, 

bursitis, and 
tendonitis.

[47]

6. Antifungal efficacy of 
amphotericin B encapsu-
latedfibrin microsphere 
for treating Cryptococcus 

neoformans infection

Ampho-
tericin B

Poly-lactide 
co-glycolide, 

polyvinyl 
alcohol.

Solvent 
evaporation 

method

Zeta, potential, 
entrapment effi-
ciency, Statistical 
analysis Statisti-

cal analysis, 
in-vitro released 

profile.

To treat serios 
and potentially 
life-threatening 
fungal infection.

[48]

7. In vitro Evaluation and 
Characterization 

Methods of Antifungal 
Agent as Microspheres

Ketocon-
azole

Ethyl cellulose, 
methyl 

cellulose, 
organic solvent 

(DCM)

Solvent 
evaporation 

method

Micromeritic 
Studies, Drug 
entrapment 
efficiency, In 

vitro 
dissolution 
study, SEM, 

Stability Studies, 
Drug Release 

study

To treat skin 
infections such 

as athlete, s foot, 
jock itch, ring-

worm, and certain 
of dandruff. And 
fungal infection.

[49]

Table 2: Summary of few researches containing microspheres as drug carrier.

Conclusion

Many other forms of drug delivery system are inferior micro-
spheres as a medication delivery technique. Micro-spheres can be 
used to deliver drug to specific parts of the body. The molecular 
structure of the polymeric material, the polymer’s susceptibility to 
degradation, and the surface area as well as the porosity of micro-
spheres all impact the rate of drug release. In particular, defective 
cell sorting, diagnosis, gene and biologically active, safe, controlled, 
specific, and effective in-vitro administration, and supplementation 
as diseased tissues and tissues within the body.
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