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Abstract

A plastic compound used in some dermal fillers tioe correction of wrinkles that are filled with a
substance and released as the shell disintegratesofed release delivery Biodegradable microseber
are used to control drug releasesrdteereby decreasing toxic side effects, and
eliminating the inconvenience of repeated injetiodicroparticulate carrier system can be admingste
through different routes such as i.v,ocular,i.m,ora arterial.etc.Each routes has it's own bjibal
significance, limitation & pharmaceutical feasityili
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INTRODUCTION OF MICROSPHERES
There is growing interest in the development of bgemous monolithic drug release systems for
various routes of administration. One very attragctiype of such dosage from is micro spheres.

»  Flexibility in design and development.

»  Attractive in appearance.

»  Better, improve the safety and efficiency of bio-active agents.
»  Desired release pattern can be engineered.

WHAT IS A MICROSPHERE?

“Microspheres are defined as solid spherical pagicontaining dispersed drug in either solution or
micro-crystalline form”.

“A plastic compound used in some dermal fillers foe correction of wrinkles that are filled with a
substance and released as the shell disintegrates”

“Small, hollow glass spheres used as fillers n g@nd polyester compounds to reduce density”

ADVANTAGE OF MICROSPHERE

27



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) wLLy
Vol 1, No.3, 2011 IS’

1. Controlled release delivery Biodegradablerospheres are used to control drug releass thézeby
decreasing
toxic side effects, and eliminating theanvenience of repeated injections.

2. Biodegradable microspheres have the advantagelange polymer implants in that they do not regui
surgical procedures for implantation and removal.

3. PLGA copolymer is one of the synthetic biodegidd and biocompatible polymers that have
reproducible and slow-release characteristicsvn.vi

1) Type Of Microspheres :
1.1) Fluorescent Microspheres

Fluorescent Microsphereme round spherical particles that emit brighbcolwhen illuminated by UV
light. Ability to emit intense color under UV (blladight) illumination provides contrast and visibjl of
Microspheres relative to background materials.éxamplefluorescent micro beadse often used as traces
to simulate spread of viruses in medical research.

See in fig 1.

Fluorescent spheres have a unique ability fmeaptranslucent (clear) and practically invisibkeder
ordinary light, and emit intense visible color whemergized by ultraviolet (UV) light. This effediavs
scientists and engineers to design blind testcanttolled experiments (e.g. simulate spread afsés) This
unique feature of fluorescent

Microspheres has numerous applications in bibhioaéresearch and process troubleshooting.

1.2) Glass Microsphere

Glass Microspheres areicroscopicspheres oflassmanufactured for a wide variety of usegésearch
medicine consumer _goodsnd various industries. Glass Microspheres arallysbetween 1 to 1000
micrometers in diameter, although the sizes caga@irom 100 nanometers to 5 millimeters in diameter
Hollow spheres ased as a light weigfiitler in composite materialsuch agyntactic
foamand concrete. Hollow spheres also have uses mfigim storage and slow releasgpbirmaceuticals
andradioactive tracer® research in controllestorageand release dfydrogen
Seein fig. 2

1.3) Paramagnetic Microsphere

They have the ability to increase in magnetizatigth an applied magnetic field and lose their maigne
when the field is removed. Neither hysteretic nar This property allows efficient washing stepswlo
background and good reproducibility.
One use of paramagnetic Microspheres as large asihrdiameter to simulate salmon eggs, Scientigs a
able to place them in a natural habitat, obserwe th@y move with the water currents and then usé th
magnetic properties to clean them up.

Seein fig. 3
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2) Different Form Of Polymeric Microspheres
2.1) Albumin Microspheres:-

The albumin is a widely distributed natural protelthe particulate or the colloidal form of albunim
considered as the potential carrier of drug fdregithere sites specific localization or their lcagaplication
into anatomical discrete sites. Albumin microspkel@aded with anticancer drug such as misogynic-C
were found to be more effective than the drug al@eger et al., 1985 observed that cisplatin- émhd
microspheres are 10 times more potent in targefiegdrug to the patient with hyper vascular liver
carcinoma.

2.2) Geatin Microspheres: -

It is a biodegradable polymer obtained from thetiphydrolysis of the collagen derived from thersk
connective tissue & bones of animals. The acidtécb@ollagen is called type-A & the alkali treated
referred as type  B.Gelatin microspheres.

The gelatin microspheres being susceptible fomtaerophages recognition can be used as carrighdor
antigens. The antigens from microspheres are mdeasthin the macrophages upon their degradation
leading to enhanced production of antigen speaiiittbody.

3) Method Of Preperation

3.1) Polymerization techniques

The polymerization techniquesnventionally used for the preparation of the
micro spheres are mainly
classified as:

3.1.1) Normal polymerization
3.1.2) Interfacial polymerization

3.1.1) Normal polymerization:-

The two processes are carried o liquid phase. Normal polymerization proceeds
and carried out using different technique as bulispgnsion precipitation, emulsion and micelle
polymerization process. In bulk polymerization, @momer or a mixture of monomer along with the
initiator is usually heated to initiate the polynzetion and carry out the process. One catalysther
initiator is added to the reaction mixture to faate or accelerate the rate of the reaction. Tdignper so
obtained may be molded or fragmented as micro sghé&or loading of drug, adsorptive drug loading or
adding drug during the process of polymerizatiory im& opted.

29



VVVYYVYVYVYVYVVVYY

Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) wLLy
Vol 1, No.3, 2011 IS’

3.1.2) Interfacial polymerization:-

Interfacial polymerization esseltfigroceeds involving reaction of various monomer
at the interface between the two immiscible ligpidased to form a film of polymer that essentially
envelops the dispersed phase. In this techniqueréaocting monomers are employed, one of which is
dissolved in the continuous phase while the otheind dispersed in the continuous phase. The
contininuous phase is generally agueous in nahmigh which the second monomer is emulsified. The
monomers present in either phase diffuse rapidilypolymerize rapidly at the interface.

Material used in the preparation of microspheres:-

1. Synthetic polymer

2. Non —biodegradable.
3. PMMA

4. Acrolein

5. Glycidyl methacrylate
6. Epoxy polymers

Biodegradable :-

Lactides and glycosides and these copolymers
Poly-alkyl cyano acrylates, poly-anhydrides

Natural materials:-

Protein

Gelatin

Collagen
Carbohydrates
Agarose
Carrageenan
Chitosan
Chemically modified carbohydrates
DEAE cellulose
Poly (acryl) dextran
Poly (acryl) starch

4 Route of Administration

Micro spheres can be used for the delivery of druigsdifferent routes. Route of administration is
selected depending on the drug properties, disstade being treated and the condition of the patien
Desirable properties of the microspheres usedherdelivery will also change depending on the raite
administration.

4.1) Oral Delivery:-
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Oral delivery is the simplest way of drug admirasisn. In oral drug delivery, the microspheres htwve
pass through frequently changing environments énGhtract. There is also patent variation in Ghtent,

so much emptying time and peristaltic activity. bdugh constrains of the oral route are numberghen
whole, it less potential danger than the pretioate. The relatively brief transit time of aboutii2hrough

the GI tract limits the duration of action that cae expected via the oral route. Recently, it hasnb
reported that microspheres of less than 10 unzia aie taken up by the payer’s patches and magéser
the retention time in the stomach. Eldrige el (4B90) found that oral administration of poly-laii

co-glycodine microspheres containing staphylocoecaér toxin B is effective in including dissemieecht
muccal Iga antibody response.

4.2) Parentral delivery:-

Most of the micro spheres based controlled deliwistem are developed was the aim of using them for
parental administration. Drug released is compjaibksorbed in this case. Micro spheres used fampalr
delivery should be sterile and should be dispegsibla suitable vehicle for injection hydrophilidam
spheres have the potential advantage of aqueopesrdiability surfactants in small concentrationscdten
necessary for reconstituting hydrophobic partidt@sinjection is aqueous vehicles which are repbiie
case adverse tissue reactions and affect the ioaiga drug.

Mechanism of drug release: -

Theoretically, the release of drug from biodegraelabicro spheres can he classified into four défer
categories. But actual, the mechanism is more cexrgohd interplay of different mechanism may operate

5.1) For biodegradable: -
5.1.1) Degradation controlled monoalith system:-

In degradation controlled monolithic microsphergstam, the drug is dissolved in the matrix is in
degradation controlled monolithic microspheres eystthe dissolved and is released only on deg@dati
of the matrix. The diffusion of the drug is slownepared with the degradation of the matrix. When
degradation as by homogeneous bulk mechanism,rdtegse is show initially and increase rapidly when
repaid bulk degradation starts. Drug release froah sype of device in independent of the geometithe
device if the degradation is by homogeneous meshardegradation is confined to the surface. Heatee r
of release is affected by the geometry of the devic

5.1.2) Diffusion controlled monolith system:-

Here the active is released by diffusion prior taconcurrent with the degradation of the polymetrina
Degeneration of the polymer matrix affects the afteclease and to be taker into account. Ratelefise
also depends on whether the polymer degrades bpdemeous or heterogeneous mechanism.

5.1.3) Erodable polyagent system:-

In this case the active agent is chemically attachatrix & the rate of biodegradation of matrixsiew
compared to the rate of hydrolysis of drug-polyrhend. Assuming that the rate of diffusion of active
agent from the matrix to the surrounding is rapiee rate limiting step is the rate of cleavage ofd
attaching drug to polymer matrix. This type of dety is obtained in the release of
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norethindrone-17-chlorofirmate which is then atetho the —OH group of polymer. In vitro studiesats
using labeled drug polymer conjugate showed thairly constant release is obtained during the twhe
observation which was 5 months

5.2) Utilization of Microspheresin Body

Microparticulate carrier system can be administéhedugh different routes such as i.v,ocular,i.ral,@mtra
arterial.etc.Each routes has it's own biologica@infficance, limitation & pharmaceutical feasibilityhe
micro particles are intended to be administratimmough differents routes to achieve desired agtioit
either sustained action or targeting or both.Thrdigfierent routes different mechanisms of uptakesport

& fate of translocated particles have been proposed

Biodegradable microparticulate carriers are ofriggefor oral delivery of drugs to improve bioaaaility,

to enhance drug absorption,to target particulaamrg to reduce toxicity to improve gastric tolerrod
gastric irritant to stomach & as a carrier for gati. The polystyrene microspheres administeredycmes
reported to be taken up by Peyer’s Patch. Theysatsequently translocated to discrete anatomical
compartments such as mecentric lymph vessels,lyotte1 & to a lesser extent in liver & spleen. The
particulates matters gain entry into follicle asatex epithelium through Peyer's patches.

After the uptake of particulate carriers via diffiet mechanism their fate become more important.eSom
uptake mechanism avoids the lysosomal system ofettterocytes.The particles following uptake by
enterocytes are transported to the mecentric lynfipligwed by systemic circulation & subsecuently
phagocyosized by the Kupffer cells of liver.Howeaéter uptake by enterocytes,some particulate ararri
may be taken up into vacuoles & discharged baakgat lumen.

Microsperes can also be designed for the contro#bzhse to the gastrointestinal tract. The releéskeug
contents depends on the size of micro particlee&&drug content within microspheres.The releashef
drug could be regulated by selecting an approphigtirophilic/lipophilic balance of the matrix suel in
case of matrix of polyglycerol,ester of fatty aclMiroparticles of mucoadhesives polymers get agddo
the mucous layer in GIT & hence, prolong the gastesidence time & functionally offer a sustained
release. The microspheres of particle size legs @7 um are taken to the general circulation. fliid
environment of the GIT can affect the number & r@tearticles translocation.

% Application of Microspheres

6.1) Inenteric release dosage form.

Drugs which are irritant to the stomach & othereseffects like aspirin, pancrelipase & erythromycin
salbutamol sulphate can be incorporated in micrexgshfor their selective release in intestine.

6.2) To protect reactive materials against environment.
It is useful for drugs vitamins. Aspirin which aeesitiveto oxygen & water.

6.3) To mask bitter of unpleasant taste of the drug
E.g. for drugs such as quinidine, nitrofurantioargeitamol prednisolone, metronidazole, fish dldpha
drugs, clofibrate, alkaloids & salts.

6.4) For drug targeting.

E.g. casein & gelatin microspheres containing Adgiein & iterferons respectively were magnetically
delivered to tumour site. Albumin microspheres ugmdanti-inflammatory agents for directing against
knee joints.
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6.5) Asatopical drug delivery system.
E.g.Microspheres of benzoyl peroxide for their bdctday activity against acne.

6.6) As an antidote in the poisoning of heavy metals.
E.g Polymercaptal microspheres as an antidote stgai@rcury poisoning.

6.7) Asantigen carrier.
E.g. & PLGA microspheres of varying composition éawsed to improve the ability of the antigens to
provoke a mucosal immune response.

6.8) To reduce gadtric irritation.
Hard gelatin capsule containing microspheres lilgeia stomach & spread in the overall GIT, thus
ensuring more reproducible drug absorption witk lesal irritation

7) EVALUATION OF MICROSPHERE

7.1) Size & shape of microspheres

The size of microspheres was determined using msgome (Olympus NWF 10x, Educational
scientific Stores, India) fitted with an occularamimeter & stage micrometer.Scaning electron maopg
(SEM)

7.2) Flow properties

The Flow properties of microspheres were charamdrin terms of angle of repose, Carr index & hausn
ratio ), the microsphere were poured through the walks foinnel, which was fixed at a position such that
its lower tips was at a height of exectly 2.0 cnovabhard surface. The microspheres were pourethdill
time when upper tip of pile surface touched thedowip of funnel. The tan”(-1)0f the height of the
pile/radius of its base gave the angle of repose

7.3) In vitro buoyancy

Microspheres (300mg) were spread over the surfatdS®XXIV dissolution apparatus type Il filled with
900ml of 0.1 N HCL containing 0.02% tween 80.Thedium was agitated with a paddle rotating at 100
rpm for 12hr.The floating microspheres & settledtjpms were removed separately. The microspheres we
dried & weighed. Buoyancy % was calculated as #i® of the mass of the microspheres that remained
floating & the total mass of the microspheres.

7.4) In corporation efficiency (IE)

To determine incorporation efficiency floating nispheres were dissolving in a minimal amount of
dichloromethane & the drug was extracted into aableé aqueous media(0.1N HCL)by evaporating
dichloromethane. The solution was filtered throOgd6 m membrane, diluted suitably & analyzed fargdr
content sprectrophotometrically at 278 nm usinghDHCL as blank.

7.5) In vitro drug release studies
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The drug was studied using a USP24 dissolution rapymatype I(veego Scientific, Mumbai) at 100rpm in
0.1N HCL as dissolution medium(900ml) maintained 3t+1°c.A sample(ml)of the solution was
withdrawn from the dissolution apparatus hourly I8 tsamples were replaced with fresh dissolution
medium. The sample were filtered through a 0.45qmbrane filter & diluted to a suitable concentratio
with 0.1 N HCL.Absorbance of these solutions wasasneed at 278 nm using a Thermospectronic -1
UV/Visdouble beam spectrophotometer. Cumulative fdgdrelease was calculated using an equation
obtained from a standard curve.

Conclusion

Microspheresoffer an excellent solution to creating preciserep@izes in ceramics at reasonable
prices. Polyethylene microspheres offer the adHbedefit of minimal residue after firing, and the
availability in wide size ranges from a few microp to 1000um (1mm). Highly spherical microsplere
have the added benefit of creating strong pore$outt any stress riserst Floating microspheres of
verapamil HCL were prepared by a solvent evapamatieethod.The nature of polymer influenced the
physical characteristics as well as floating bebawiof the microspheres In vitro buoyancy & in vivo
studies conformed the exellent floating propertidscellulose acetate microspheres.The drug release
fromsufficiently sustained & non-fickian transporof drug from floaing microspheres aws
conformed.Hence the floating microspheres of verabaCL prepared with cellulose acetate,may
providee a convenient dosage form for achievingt lEsformance regarding flow,release & flow
properties.Further,their potential to improve vemag HCL bioavailability in humans need to be
investigated in further studies.
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Fig. 1 FLUORESCENT MICROSPHERES

Fig.2. GLASSMICROSPHERE
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Fig. 3. PARAMAGNETIC MICROSPHERE

37



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. Prospective authors of
IISTE journals can find the submission instruction on the following page:
http://www.iiste.org/Journals/

The IISTE editorial team promises to the review and publish all the qualified
submissions in a fast manner. All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than
those inseparable from gaining access to the internet itself. Printed version of the
journals is also available upon request of readers and authors.

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalITOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

m EB O INDEX (\@‘ COPERNICUS
I N T E RN A TTITIT ON AL

INFORMATION SERVICES
ULRICHSWES,  JournalTOCs @

N A ;
. E'z B Elektronische
lBAS(E T— Q0@ Zeitschriftenbibliothek O

open
> )
OCLC v)

The world’s libraries. — U cDigitalLibrary —
Connected. WorldCat e

Ny

'- ¥
GEORGETOWN UNIVERSITY
LIBRARY



http://www.iiste.org/
http://www.iiste.org/Journals/

