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Abstract : Flurbiprofen(FP) is a medicine belonging to class of Non Steroidal Anti- Inflammatory Drugs and is classified in class 11 of
BCS having high permeability and low solubility. The end of present study was to formulate the flurbiprofen as a microsponge
technology. Microsponges is used to increase the drug release. Flurbiprofen is the class Il drug of BCS class having the High
Permeability and Low solubility activity. In this Microspongial patented Drug Delivery System, Flurbiprofen drug loaded in cross
linked polymers pore. The Quasi emulsion solvent diffusion method introduced for preparation of Flurbiprofen Microsponges. In this
method, the internal and external phases employed. Where drug dissolved in mixture of Eudragit RS 100 and dichloromethane as a
internal phase and this internal phase add in poly vinyl alcohol as a external phase. Throughout the process ultrasonication, stirring and
filtration used to achieve microsponges. The percentage yield, FTIR, entrapment efficiency, dissolution test carried and to increase the
entrapment efficiency and percentage yield drug polymer ration used.

Keywords: Microsponges, Flurbiprofen, Low Solubility, Surfactant, External- Internal Organic Phase.

I.LINTRODUCTION:

An a topical dosage forms contain drugs which shows the systemic action mainly called as a Transdermal Drug Delivery Systems
(TDDS) also known as a transdermal therapeutic systems (TTS). Transdermal drug delivery is defined as the delivery of a drug moiety
through the ‘intact’ skin and reaches in to the systemic circulation in adequate quantity which is to advantageous after the
administration of therapeutic dose. Transdermal delivery systems are typically suited for chronic diseases treatment. Hence, anti-
inflammatory agents of therapeutic usage subjected to the transdermal examination[™.

1.1 MICROSPONGES DRUG DELIVERYSYSTEM:

Drug delivery systems (DDS) can sustained release rate sand target drugs to a specific body site. Due to their targeting the specific
body site it gives effect on the health care system. Carrier technology is important because they regulate the absorption as well as
release characteristics of the drug. Microsponges are important part of drug delivery system due to their smaller size and efficient
carrier characteristics 2,

Microsponges are polymeric based™ delivery system composed of porous microspheres. They are small sponge-like spherical particle
and having porous nature. Microsponge system entrap wide variety of ingredient and improve stability, reduced side effects as well as
systematic exposure, minimizes the local skin reaction, increase elegance, and enhanced flexibility of formulation. Microsponge
systems are the microscopic, polymer-based microspheres that can entrap or suspend a wide variety of substances, and can be
incorporated into a formulated product such as gel, cream, liquid or powder. So that microsponges are unique area to carry active
pharmaceutical ingredient at the minimum dose and also stability enhances, reduce side effects and modify drug release 1.

1.2 Definition:
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A Microsponge Delivery System (MDS) is patented, highly(extremely) cross-linked and porous, polymeric based microspheres that
can entrap wide range of active ingredient and response to trigger, the active ingredient release onto the skin in desired ratel*l. The size
of the microsponges ranges from 5-300um in diameter and a typical 25um sphere will have up to 250000 pores [/,

Figure 1. Microsponges !

1.3 Characteristics: [']
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Monomers and polymer would not work without the increasing in viscosity.

Immiscible in water or slightly soluble.

To avoid cosmetics problems incorporation should not be more than 10-12% w/w microsponges.
Rate of release is controlled by diffusion or moisture, pH and temperature.

Release is extended in nature.

1.4 Advantages: !

»

»

Microsponges are biologically safe and release drug in programmable manner.
They entrap variety of ingredients and enhanced formulation flexibility.

They have the capacity to absorb active materials into the particle or load a high degree of active material
onto its surface.

Microsponges are stable at pH range of 1- 11 and up to temperature 0f130°C.
Bacteria cannot penetrate because microsponges are self-sterilizing as average pore size is 0.25 m.

Microsponges having ability of absorbing skin secretions so reducing the oiliness of the skin up to 6 times of
its weight.

The size 10 to 25 microns in diameter it is capable of entrapping the various ingredients in a single
microsphere.

The drug releases in microsponges by the external mechanism like pH, temperature, and rubbing.
Microsponge are non-allergic, non-toxic, non-irritant andnon-mutagenic.

These are compatible with the majority of vehicles and ingredients.

These systems have higher payload up to 50 to 60%.

Microsponges are thermal, physical and chemically stable.

They provide continuous action up to 12 hrs. i.e. extended release and improved product elegancy.

1.5 Microsponges Preparation Method:

There are 2 methods for preparation of microsponges, these are:
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> Liquid liquid suspension polymerizationmethod.

> Quasi emulsion solvent diffusionmethod.

1.5.1 Liquid-liquid suspension polymerization (1 step process): ["]

Immiscible monomers and active ingredient are dissolved in suitable solventmonomers.

§

Dispersed in aqueous phases which consist of additives like surfactant, suspending agent.

1

Polymerization is activated by adding catalyst or by increasing the temperature.

Y

Polymerization process is continues the formation of spherical structure.

4

At the end of process the solvent evaporates and forms spherical porous microsponges.
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Figure 2. Liquid-liquid suspension polymerization [*°!

1.5.2 Quasi-emulsion solvent diffusion: (2 step process) [}

Eudragit RS 100 is dissolved in dichloromethane. (Internal organic phase)

4

Next, the drug is added to the solution and dissolved under ultrasonication at 35°C.

The internal organic phase is poured into the polyvinyl alcohol solution in water which is external phase.

1

Following 3 hr. of stirring at 1000-2000 rpm.

{

The mixture is filtered, to separate the microsponges. The microsponges are dried at 40°C in an air heated oven for 12hours.

1.6 Mechanism of Action:

The topical formulation by using microsponges system can be prepared in many different forms such as a gel, cream, or lotion. The
active ingredients diffuse from spheres into the vehicle and then onto the skin, when the formulation is applied topically to the desired
area of the skin. The release can be initiated by many release triggers, including temperature, change pressure and moisture. Due to the
smaller size of microsponges, they cannot pass through the stratus corneum, so microsponges are retained on the skin surface,
releasing slowly the active pharmaceutical ingredients in controlled manner.
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1.7 Mechanism of Drug Release: [& 2 10

1.7.1 Pressure release:When pressed or squeezed the microsponges, then it releases active ingredient or fluid, thereby entrapped
active ingredient onto theskin.

1.7.2 Temperature release:The release of drug from microsponges can be activated by temperature. As the skin temperature
increases, flow rate is also increased and hence release is alsoenhanced.

1.7.3 pH triggering:The release of drug form the microsponges will be achieved by modifying the coating on themicrosponge.

1.7.4 Solubility:The release of the drug activated by diffusion but taking into consideration, the partition coefficient ingredient
between microsponges and externalsystem.
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1.8 Physical Characterization of Micro sponges: [
1.8.1 Particle Size Determination:

Particle size analysis of loaded and unloaded microsponges can be performed by using laser light diffractometer or any other suitable
method. The values can be expressed for all formulation as mean size range. Cumulative percentage drug release from microsponges
of different particle size must be plotted against time to review effect of particle size on drug release. Particle larger than 30pm can
impart gritty feeling and hence particles of size between 10 and 25 um are preferred to use in final topicalformulation.

1.8.2 Morphology and surface topography of Microsponges:

The morphology and surface topography, prepared microsponges can be coated with gold- palladium under an argon atmosphere at
room temperature and then the surface morphology of the microsponges can be studied by using scanning electron microscopy
(SEM). SEM of a fractured microsponges particle can also be taken to illustrate itsultra-structure.

1.9 Determination of Entrapment efficiency and Production yield:
The entrapment efficiency (%) of the micro-sponges can be calculated according to following equation:
Actual drug content in Micro-sponges

Entrapment Efficiency = 106
Theoretical Drug Content

The production yield of micro-sponges can be determined by following equation:

Practical mass of Micro-sponges
x100

Production yield = Theoretical mass of micro-sponge
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1.9.1 Dissolution Studies:

Dissolution profile of microsponges can be studied by use of dissolution apparatus equipment USP XXIII with a modified basket of
5um stainless steel mesh. The speed of the rotation is 150rpm.The dissolution medium is selected while considering solubility of
actives to ensure sink conditions. Samples from the dissolution medium can be analyzed by suitable analytical method at
variousinterval.

1.9.2 In-vitro Diffusionstudies:

The in vitro diffusion studies of prepared microsponges can be carrying out in Franz diffusion cell.25ml of Phosphate buffer use as
dissolution media and then sample taken on cellophane membrane. The receptor compartment is kept in contact with donor
compartment with maintained temperature at 37+0.5°C.

The drug concentration on the receptor fluid was determined spectrophotometrically against appropriate blank.

1.10 Marketed Formulation Based On Microsponges: [12 13 14]

Retinolcream

Dermalogica oil controllotion

Oil free matte block spf2o

Carac cream0.5%

Salicylic peel 20 and30

Sports cream RS andXS

Micro peelplus

EpiQuinmicro

Lactrex™ 12% Moisturizingcream
NeoBenzmicro, NeomicroSD,NeoBenzmicrowash.
Glycolic acid moisturizer w/SPF15

Line Eliminator Dual Retinol Facial treatment

Retinol 15nightcream

VvV V V V V V V V VYV V V V VYV

Ultra guard.
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2. NEED AND OBJECTIVE:

> Microsponges are polymeric based drug delivery system which consists of non- collapsible structure with porous surface through
which variety of active ingredients are entrapped and released drug in a controlled manner and better patient compliance. So this system is
employed for topically applieddrugs.

> Microsponges are designed to deliver a pharmaceutically active ingredient efficiently at minimum dose and also to enhance the
stability, reduce the side effect and modify the drug releaseprofile.

> Comparisons to another dosage form it remain in the skin for longer period oftime.
> Microsponges enhanced product performance, extended release, reduced drug irritation and hence it can improve patient
compliance, product elegancy, formulation flexibility, Thermal, physical and chemicalstability.

> It is also known to be:

i.Nonirritating
ii.Nonallergic
iii.Nontoxic

> Flurbiprofen is a non-steroidal anti-inflammatory drug (NSAID) is a derivative of propionic acid, and phenylalkanoic acid
derivatives. It binds to and inhibits cyclooxygenase (COX). This resulting that an arachidonic acid reduction is conversion in to the
prostaglandins and that are involved in the regulation of inflammation, fever and pain. According to literature survey non-steroidal anti-
inflammatory drug inhibits cyclooxygenase (COX). This resulting that an arachidonic acid reduction is conversion in to the prostaglandins
and that are involved in the regulation of inflammation, fever and pain. Hence, to fulfill this objective there is a need to develop the topical
controlled drug delivery system such as microsponges topical drug delivery.

3. MATERIAL AND METHOD:

3.1 Materials:
The Active Pharmaceutical Ingredient drug obtained from Swapnroop Drugs and Pharmaceutical from Aurangabad. Polymer like Eudragit

RS-100 received from Evonik pvt. Ltd. Mumbai and PVA, Dichloromethane obtained from Mumbai.

3.2 Method:
3.2.1 Quasi-emulsion solvent diffusion: (2 step process) [']

Eudragit RS 100 is dissolved in dichloromethane. (Internal organic phase)

1

Next, the drug is added to the solution and dissolved under ultra-sonication at 35°C.

4

The internal organic phase is poured into the polyvinyl alcohol solution in water which is external phase.

'y

Following 3 hr. of stirring at 1000-2000 rpm.

4

The mixture is filtered, to separate the microsponges. The microsponges are dried at 40°C in an air heated oven for 12hours.
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Figure 3. Quasi emulsion solvent diffusion method [*°!

3.3 FORMULATION OF FLURBIPROFEN MICROSPONGE: [16:17]

The microsponges containing Flurbiprofen were prepared by quasi emulsion solvent diffusion method by using eudragit RS-100 as a
polymer. An accurately weighed Eudragit RS-100 was dissolved in internal phase dichloromethane. This solution was then sonicated in
ultrasonic bath for 5min.Once the clear solution obtained, the drug was added to above solution, this solution was then sonicated in
ultrasonic bath for 3min.The inner phase was added drop wise with the help of syringe into the PVA solution in water (external phase) for
2h stirring at 1500 rpm, the mixture is filtered to separate the microsponges. The microsponges were dried in a heated oven at 40°C
forl12hr.

3.4 CHARACTERIZATION AND EVALUATION OF FLURBIPROFEN DRUG:

3.4.1 Determination of Melting Point:

Approximate amount of Flurbiprofen drug fill in capillary tube. One end of capillary is seal. Capillary tube is attached to the thermometer
and that thermometer is place in to the thieles tube. With the help of burner heat supply to the tube meanwhile the temperature of oil
increased the drug present in capillary is start to melting and note down the melting point of drug 28I,

3.4.2 Solubility Studies:

Solubility studies were performed by solid dispersion method, in various solvent systems distilled water, 0.1 N hydrochloric acid and pH
7.4 phosphate buffers. Excessive quantities of drug were placed in flask containing 10 ml of each solvent. The flask was sonicated at 25 ‘C
for 1 h, stirred and agitated for 2 days at 25 ‘C. The suspension was filtered using a 0.45 um filter paper, diluted suitably with respected
solvents and analyzed at 247 nm using UV spectrophotometer (19201

3.4.3 Spectrofluorometric and UV System:
Spectral was runs on a Shimadzu Ultra Violet (UV)-Visible spectrophotometer and the spectral bandwidth of 0.5 nm and wavelength
accuracy of + 0.3 nm with wavelength 247 nm with 10 mm quartz cells?4,

3.4.4 Preparation of phosphate buffer pH 7.4:

Dissolve 2.38gm of disodium hydrogen phosphate, 0.19gm of potassium dihydrogen phosphate and 8gm of sodium chloride in sufficient
water to produce 1000ml.Adjust the pH ifnecessary.

3.4.5 Preparation of the Solutions:

The stock standard solution of flurbiprofen was prepared in Phosphate Buffer 7.4 pH to a concentration of 100pg/ml and stored at -20 C in
volumetric flasks. Sample solutions prepared from the stock standard solutions. Sample solutions were prepared as 2, 4, 6, 8, 10 pg/ml for
the UV method and took absorbance at the 247 nm wavelength 221,
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3.4.6 Calibration plot of Flurbiprofen in Methanol:

Calibration plot of Flurbiprofen was prepared in methanol by dissolving the drug (10mg) in methanol and volume was made to 100 mi

with the methanol from this stock solution concentration ranging from 4-20 ug/ml were prepared and analysed spectrophotometrically at
249nm.

3.4.7 Fourier Transform Infrared Spectroscopy:

Fourier Transform Infrared (FTIR) spectroscopy was conducted. The procedure consists of placing the drug’s sample in FTIR sample
holder. It was placed in the light path and scanned in the range of 4000-400cm-1 on Jasco FTIR-4100. The spectrum was recorded 231,

3.5 CHARACTERIZATIONAND EVALUATION OF FLURBIPROFEN MICROSPONGES:

3.5.1 Determination of production Yield:

The production yield of the microsponges was determined by calculating accurately the initial weight of the raw materials and the final
weight of the microsponges obtained.

Practical mass of microsponge
% ProductionYield= x100

Theoretical mass (drug + polymer)

3.5.2 Particle Size Analysis:

The particle size was determined using an optical microscope. The microscope was fitted with a stage micrometer to calibrate the eyepiece
micrometer.

One division of stage micrometer =0.01mm= 10um.

C=SM X 10/ EM

Where, C=correction factor
SM=reading of stage micrometer which coincides with reading of eyepiece micrometer.

A minute quantity of microsponges was spread on a clean glass slide with a drop of liquid paraffin and covered with a cover slip. The
average particle size was determined using following formula:

Dmean= an / Zn

Where, n= number of microsponge observed and d = mean size range.

3.5.3 Particle size analyzer:

Particle size analysis of prepared optimized microsponges was carried out using particle size analyzer (Malvern Master sizer).
Microsponges were dispersed in double distilled water before running sample in instrument to ensure that light scattering signal is within
sensitivity range of instrument.

3.5.4 Entrapment efficiency:

Flurbiprofen loaded microsponges theoretically equivalent to specific amount of Flurbiprofen weighed. Crushed and extracted with 10 ml
of methanol by vortexing. Sample was centrifuged at 2000 rpm for 10 min. Filtered and assayed spectrophotometrically at 249nm after
appropriate dilution.

Practically entrapped drug
Entrapment Efficiency = X100
Total amount of drug

IJ]NRD2312037 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, Issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG
4.CONCLUSION:

The microsponges entrap a variety of APl and the API release as a controlled type. The Drug Delivery system having microsponges is non
allergic, non- irritating, non biodegradable as using inert polymer. The microsponges delivery system is a unique technology for the
controlled release of microporous beads, loaded with active agent, reduction in side effects, while maintaining their therapeutic efficacy,
hence decided to formulate Flurbiprofen microsponge. Spherical and bunches of microsponge particle was seen under the microscope.
Microsponges containing different polymer ratio were prepared and evaluated and it is concluded that as polymer concentration increases,
production yield and particle size of the microsponges also increases. It was found that when the concentration of surfactant increased, the
particle size of microsponges increased, production yield decreases.
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