
 

 

 

International Journal of Scientific Research inEngineering & Technology 

13 | P a g e  

 

 

Volume 01, Issue 01 (Jan-Feb 2021),, PP: 13-17 

www.ijsreat.com 
 

Preparation and Enlargement of Topical Flurbiprofen 

Emulgel by with Xanthan Gum 

 
Dr. Jitendra Sheetlani1, Bharat Singh Thakur2 
1,2Department of Pharmaceutics,Maharajah’s Post Graduate College, Vizianagaram, India. 
 

 
Abstract: Flurbiprofen is non-steroidal quieting drug used for the treatment of rheumatoid joint irritation as a safe framework 

infection that causes diligent exacerbation of the joints. Flurbiprofen is a strong inhibitor of platelets assortment, which diminish 

torture, broadening and joint immovability. The objective of this study was to shape and evaluate skin flurbiprofen emulgel for the 

transport of hydrophobic meds to essential course. In present work flurbiprofen emulgel was prepared by using liquid paraffin (oil), 

eucalyptus oil (entrance enhancer) and thickener used as gelling trained professional. All definitions evaluated for homogeneity, 

pH, extrudability, spreadability, consistency, drug content and prescription release. In-vitro drug appearance of emulgel was 

evaluated by using scattering cell containing cellophane layer with phosphate support pH 7.4 as the receptor medium. The plans 

were improved by the three components and two levels Box-Behnken arrangement by using Design-Expert programming (structure 

12). Spreadability of F6 specifying was seen (3.4 cm in distance across) which was more than various definitions. Consistency of 

F16 enumerating was 3067 cps. Rate Drug content of F14 (98.61%) has shown more prescription substance as pondered various 

subtleties. In-vitro scattering studies, the formulationsF5,F6,F13,F14andF16hasshownmorethan80%ofdrugreleasefor8hrs. 
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I. Introduction 
Skin as a movement course has been a promising evaluation for a long time because skin is 

easytoaccessandhasalargesurfaceareawith_0vastexposuretothecirculatoryandlymphatic structure [1]. Viable 

preparation has been the most notable medication estimations structures. Skin as 

arouteofdrugdeliveryhasgainedpopularitybecauseit_0avoidsfirst_0passeffects,gastrointestinal exacerbation and 

metabolic corruption coordinated with oral association [2]. 

areconsidered:oneisachievingadequatefluxacrosstheskinandtheotherisminimizingthe_ slack time in skin 

infiltration [5]. Percutaneous maintenance of meds incorporates the appearance of the prescription by infiltration 

through skin to show up at the target tissue[6]. 

Themajoradvantageoftopicaldrugdeliverysystemistoavoidtheriskofintravenous_ treatment and gastrointestinal 

issues like pH changes, presence of synthetics, gastric cleansing 

time,it_0reducesideeffects,improvebioavailability,betterpatientcomplianceandeasy end of medicine association are 

other advantage of the skin drug movement structure. 

Topicaldrugdeliveryiseasyandpainless.Skinisthe_largestorganofthehumanbody, 

providingaround10%ofthebodymassofanaverageperson,andit_0coversanaverageareaof 

1.7m2.Emulgelhasahigheraqueouscomponent,whichpermitsbetterdissolutionofdrugs,so the gelling expert in the water 

stage which changes over an emulsion into an emulgel[7]. 

Thepresent_0workwastodevelopatopicalemulgelformulationofflurbiprofen,which would help to 

reducethegastrointestinalrelatedtoxicitiesintegratedwith_0oraladministration.It_ is established that_0 

emulgelsaresuperiortopicalformulationoveranyothertopicalformulations, since they have better application property 

conversely, with gels, creams and medicines [8-9]. 
 

 
II. Materials and Methods 

Flurbiprofenwas_ received_ as_ a_ gift_ samplefromVasudhaPharmaChemLtd.Andhra_ Pradesh. Xanthan_  

gum,Span20,Tween20,liquid_ paraffin,glycerinandalpha-tocopherolreceived_ from_ Research_ 

finelabMumbai.Benzylalcoholandeucalyptusoilfrom_ MerckLifeSciencePvt.Ltd.All_ otherchemicalsand_ reagents_ 

used_ wereofanalyticalgrade. 

 

A. Method of preparation ofEmulgel 
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1.Drugsolutionpreparation:Theexactquantityofflurbiprofenwasdissolvedinmethanol_ 

afterthatasolutionofbenzylalcoholandglycerinwereaddedin_ thissolution. 

2.Preparation of oil in water emulsion: Oil time of the emulsion was prepared by dissolving length 20 in liquid 

paraffin while the watery stage was prepared by dissolving 

tween20inpurifiedwater.Boththeoilyand_0aqueousphaseswereseparatelyheatedup to70-

80°Cuntilcompletedissolutionthentheoilyphasewasaddedtotheaqueous_ 

phasewithcontinuousstirringuntilcooledtoroomtemperature. 

3.Preparation of gel stage:The thickener was weighed definitively and separated in waterto structure a gel by killing 

it with triethanolamine then this gel stage was combined in emulsion to outline emulgel. 

 

B. Raw material analysis ofFlurbiprofen 

 
1.Solubility: Solubility is a substance property wherein solute separated in a dissolvable. It saw when most prominent 

proportion of solute crumbled in a dissolvable at congruity. 

Solubilitydependsonthenatureofdrugsaswellasthesolvent.Polarsolutes_dissolved in polar dissolvable and non polar 

solvents separated just non-polar solutes. The possibility of 

thesolventcanaffect_0thesolubilityofdrugs.Astateofdynamicequilibriumestablished_ between these two cycles and at 

this point, the amount of solute iotas enters in the course of action and becomes comparable to the amount of particles 

leaving the plan, concentrationofthesolutein_0thesolutionremainsconstantatagiventemperatureand pressure conditions. 

A response which have no more prominent capacity to separate more solute in 

thesolvent_0atagiventemperatureandpressurecalledsaturatedsolution[10-11]. 

2.Determinationofstandardcalibrationcurveofflurbiprofen:10mgofflurbiprofentaken_ and separated in 10 ml of 

methanol, made last volume up to 100 ml in volumetric flask with phosphate pad (pH 7.4) for the availability of stock 

course of action. The 10 ml of stock solutionwasfurtherdilutedwith_0phosphatebuffer(7.4pH)in100mltoget10µg/ml 

(workingstandard).Then1.0,2.0,3.0,4.0and_05.0mlofworkingstandardwastakenin10 ml standard volumetric flask and 

made up the volume with phosphate backing to design 

0.1µg,0.2µg,0.3µg,0.4µg,and0.5µgdrugpermlsolution.Thentheabsorbancewas_ 

measuredin_0aUVspectrophotometerat247nmagainst_0phosphatebuffer(pH7.4)as blank[12]. 

 
III.Experimental design 

Designexpert®software,version12,Stat-Easewasused_0tofindcorrelationbetween independent and dependent 

variables. The software itself select_0 the suitable model on the basis 

ofindividualparametersgeneratedfrom_0regressionanalysis,suchasadjustedR2value,predicted R2 value and pvalue. 

At_05%levelofsignificance,analysisofvariancewasimplemented.In 

designexpert_0themodelwasscreenedoutbyanalyzingadjustedR2value,whichhastobe<1. 

Thegeneralquadricequationforthreeindependentvariablesisasfollows: 

Y=β0+X1β1+X2β2+X2_ β3+X1X2β4+X1X3β5+X2X3β6+X21_β8+X23β8 

The compelling meanings of emulgel were progressed by three factors and two levels Box-Behnken plan. 

Three free definition factors were evaluated: a) centralization of 

polymerb)concentration_ofoilc)concentrationofpenetrationenhancer.Athreefactor,two_ levels Box-Behnken verifiable 

preliminary arrangement of the response surface methodology requires 17 runs, of which 5 are the copies. The % drug 

release (Y1) and thickness (Y2) were evaluated as the dependent elements. The one-way examination contrast 

(ANOVA) was applied to survey the significance of the model (P<0.05) and individual responseparameter. 

      

Table1:Independent_0variablesandtheircorrespondinglevelsforoptimizationstudies 

 

Independent variables Levels 

-1 +1 

Concentration of xanthan gum (gm) X1 0.5 1.0 

Concentration of liquid paraffin 

(ml) 

X2 5.0 10.0 

Concentration of eucalyptus oil (ml) X3 8.0 10.0 
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Table 2: Box-behnken design for formulation of topical flurbiprofen emulgel 
 

Formulation 
number 

Factor 1 
(X1) 

Factor2 
(X2) 

Factor 3 (X3) 

              1 0 0 0 

               2 1               -1 0 

3 1 0 -1 

4 0               -1 1 

5 -1 1 0 

6 0 1 1 

7 -1 -1 0 

8 0 0 0 

9 0 0 0 

10 0 -1 -1 

11 0 0 0 

12 -1 0 -1 

13 1 0 1 

14 0 1 -1 

15 -1 0 1 

16 1 1 0 

17 0 0 0 

 

 

IV. Results and Discussion 

A. Raw material assessment of Flurbiprofen 

 

1.Solubility:Solubility studies were driven by using different normal solvents. Most raised 

solubilityofflurbiprofenwasfoundinacetone,ethanol,methanolandether. 

 

Table 3: Solubility of flurbiprofen 

Solvent Observation 

Water Insoluble in water 

Acetone Freely soluble in acetone 

Ethanol Freely soluble in ethanol 

Methanol Freely soluble in methanol 

Ether Freely soluble in ether 

Acetonitrile Soluble in acetonitrile 

 

2.Drug-excipient correspondence studies: Flurbiprofen was feasible with excipients was concentrated by FTIR. The 

FTIR spectra of plans with excipients uncover no participation among drug and excipient. Seen tops were perceived 

and unraveled in the spectra.TheFTIR_0studiesfromthespectraconfirmedtheabsenceofanychemicalinter 

actionbetweenthedrugandexcipients.TheFTIR_0spectra_0ofdrugandformulation shownin_0Figure1,2,3and4. 
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Figure1:FTIR_  offlurbiprofenstandard 
 

 
Figure2:FTIR_  offlurbiprofen_  drug_  sample 

 

Figure4:FTIR_ offlurbiprofen+xanthan_ gum_ +liquidparaffin+span_ 20+tween20+eucalyptus_ oil+ alpha-tocopherol 

 

3.Differential sifting calorimeter (DSC): A warm assessment of pure flurbiprofen drug was performed. It was 

performed to see any physico-substance coordinated effort among drug and excipients. Thermogram of pure 

flurbiprofen drug was inspected by using DSC 

(MettlerStarSW12.10)ataheatingrate10°C/minuteovera_0temperaturerangeof30-300°C.Accuratelyweighed2.0-

5.0mgofthesamplewashermeticallysealedinan_ aluminum dish. Nitrogen gas was scrubbed at speed of 10 ml/minutes 

for staying aware of latent atmosphere[24-25]. 

Figure5:Differentialscanning_ calorimeterofflurbiprofen 

 

4.X-Ray Diffraction (XRD): Powder XRD was performed to investigate the crystallinity of the medicine, as a matter 

of fact. The diffraction illustration of pure drug showed its incredibly clear nature as shown by different undeniable 

tops at 2θ under following conditions: Ni-channel CU-Kα radiation, 40 KV voltages: 30 mA current, channel speed at 

6°C/minutes and clear reach 10-80°C. 

 

 

 
Figure_ 8:Spreadabilityofallformulations 

 

5.Extrudability: Extrusion of emulgel from tube is critical during its application and in open minded affirmation.  
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6.Drugcontentofflurbiprofen:Thecontent_ ofdrugin_ 1gm_ ofemulgelrangedfrom_ 81.12%_ to 

98.61%asgiven_ in_ Table4,whichindicatethat_ efficientdrug_ loadinganduniform distributionofdrugin_ 

theformulations.F14_ (98.61%)formulatedbyusinggellingagent xanthangumandpenetration_ enhancereucalyptusoilin_ 

theconcentration_ of0.75%_ and8% respectivelyhas_ shownmore_ drug_ content_ ascompared_ otherformulations. 

 
Table_ 4:PercentageDrugcontentofallformulations 

Batch no. Drug content % Batch no. Drug content % 

F1 96.67 ± 0.69 F10 90.74 ± 0.72 

F2 93.47 ± 0.26 F11 97.21 ± 0.97 

F3 92.01 ± 0.13 F12 91.33 ± 0.48 

F4 98.36 ± 0.50 F13 96.20 ± 0.17 

F5 84.67 ± 0.58 F14 98.61 ± 0.41 

F6 94.80 ± 0.42 F15 93.74 ± 0.83 

F7 81.12 ± 0.38 F16 96.93 ± 0.52 

F8 95.60 ± 0.74 F17 95.33 ± 0.75 

F9 96.07 ± 0.85  

 

V.Conclusion 

Flurbiprofen emulgel was actually arranged as successful plan. The oral plans seem to have hostile effects on 

avoid such issues skin emulgel was organized 

forthedeliveryofhydrophobicdrug.Formulationscontainedxanthangumaspolymerand_ eucalyptus oil as entry enhancer 

gave transcendent medicine release results. The definitions were progressed by the three components and two levels 

Box-Behnken arrangement using Design-Expert programming. 

The definitions F5, F6, F13, F14 and F16 had shown more than 80 % of drug release for 8 

hrs.Drugreleaseaffectedbytheconcentrationofpolymerandpenetrationenhancer.Fromthis_ 

study,itwasconcludedthattheBox-Behnkendesignhadtheabilitytoobtainanoptimized_ 

formulaofviscosityand_0percentagedrugrelease. 
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