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Abstract: In present time emulgel is new plateform for drug delievery system because it is useful for 

hydrophobic drugs. Currently emulsified gels have been growing faster in pharmaceutical topical dosage forms 

as well as another topical semisolid dosage form. Etoricoxib , a non-steroidal anti-inflammatory drug, has been 

used in the treatment of joint pain, inflammation, arthritis.  Etoricoxib reduces pain and inflammation by 

blocking COX2, enzyme in the body.  This study was conducted to comparison study of parameters of marketed 

etoricoxib emulgel formulation. The purpose of this study is to evaluate the safety and effectiveness of a new 

experimental medication for the treatment of moderate to severe joint pain and inflammation. For fulfilling this 

approach, we are preparting emulgel from Etoricoxib and oil phase of olive oil in emulsion. Because the 

delivery of the hydrophobic drugs are not possible by simple hydro gel that is only possible by formulating 

emulgel (emulsion + gel). On the other hand oil phase of olive oil contain oleocanthal, which prevents the 

production of pro-inflammatory COX-1 and COX-2 similar to classical nonsteroidal anti-inflammatory drugs, 

which is same as etoricoxib, a synthetic, nonsteroidal anti-inflammatory drug (NSAID) with anti inflammatory 

activity.  To prepared formulation was to undergone various preliminary evaluation like Appearance, pH of gel, 

drug content, rheological study, spread ability, Extudability. To this study was to concluding that  out of six 

formulation F2 formulation showed the effective result of % drug release and the emulgel of etoricoxib was 

successfully formulate and evaluate found to be compatible topically.   
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I. Introduction 
TDDS can be defined as a most reliable method for the delivery of drugs through skin. It can easily 

reaches to the organ of human body for giving therapeutic effects and to cure disorders. Or TDDS is accepted as 

most secure, important, favorable and reliable substitute to the oral and parenteral drug delivery system because 

skin act as suitable medium system for drug [1]. 

In other way we can say that , Topical drug delivery system encourage the skin for obtaining drug 

during the application of drug to the skin  [2]. This method is very use full because topical drug delivery system 

is most reliable method and act as a alternative of oral route.[3,4] Topical route of drug administration is 

referred to localized drug delivery system anywhere in restricted area in body through   skin, vaginal, rectal etc.  

skin act as a most reliable and comfort route for topical drug administration. Topical administration is the 

preferential way to get the  effect of drug and cure the disease [5]. 

Topical medicines are included semisolid dosage form for example  

 Patches 

 Gels & emulgels 

 Ointments 

 Creams 

 Nanoparticles 

 Microemulgel 

 Lotion etc. 

 

Eye or Ear :  

 Solution 

 Suspension 

 Ointment 
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Nose : 

 Sprays and powder. 

 

Commonly emulgel is the beneficial medium for those drugs which are not soluble in water means they 

are hydrophobic drugs. NSAIDs (Nonsteroidal anti-inflammatory agents), antifungal, antiviral drugs can be 

given in the form of topical semisolid dosage forms, Which include the emulgel dosage form  specially in the 

case of when they consist hydrophobic drugs  [6, 7]. 

 

Topical drug delivery system’s advantages: topical drug delivery system have following advantages. [9, 10, 

18]  

1. Topical drug delivery system  keep away drug  from first pass metabolism. 

2. Avoid the possibility and difficulty  during intravenous therapy. 

3. Act as a most reliable alternative for oral route when oral route is incompatible with patient. 

4. Easy to apply at restricted area. 

5. Easy to handle and carry. 

6. Ignore the gastro-intestinal inappropriateness.  

7. Increases the bioavailability of drugs . 

8. Provide utilization of drugs with narrow therapeutic window. 

 

Topical drug delivery system’s disadvantages: Topical drug delivery system have following disadvantages 

[10,18].   

1. Some drugs are poorly permeable to the skin. 

2. Skin cannot absorbed the drug with large partical size. 

3. Sometimes it causes skin irritation. 

4. Carrying with long time it cause difficulties. 

5. Possibility of skin irritation(inflammation).  

 

Factors which affect topical absorption of drug: [12, 13, .25] 

(A) Physiological Factors  
1. Skin thickness.  

2.  Lipid content.   

3.  Density of hair follicles.  

4.   Density of sweat glands.   

5.  Skin pH.  

6.  Blood flow. 

7.  Hydration of skin. 

8.  Irritation of skin.   

 

(B) Physiochemical Factors   
1. Partition coefficient.   

2. Molecular weight (<400Dalton).   

3. Degree of ionization  

4. Effect of vehicles  

EMULGEL:  [14, 22, 23] 

 

In present time emulgel is new plateform for drug delievery system because it is useful for hydrophobic 

drugs.  Currently emulsified gels have been growing faster in pharmaceutical topical dosage forms as well as 

another topical semisolid dosage form[15,22,]. 

Emulgel are refer to the mixture of gelling agent with emulsion where firstly gelling agent was 

prepared by the soaking overnight gel into water & than emulsion was prepared which can be o/w or w/o 

emulsion and finally they were mixed togetherand performed emulgel. Hydrophobic drug takes huge advantages 

from the approaches of emulgel. [16] 

The occurrence of  water in gelling agent change a classical emulsion into an emulgel. Emulsified gel 

on behalf of dermatological use have  numerous favorable properties for example: [17,18] 

 Good Spreadibility Property 

 Easy To Applicable , 

 Easily Removable,  

 High Bioavailability,  

 Clear & Pleasant Appearance Etc. ( 20 , 21) 
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In the mid-1980’s, Emulsion-gels have been increasing their importance and popularity in both 

pharmaceutical and cosmetics topical semisolid dosage form as a direct effect of drug including medication to 

the skin to get the effect of drug or  treatment of disorders [22]. Emulsion is a controlled release system  

surrounded by biphasic liquid dosage form, means two immiscible liquid phases usually consist of organic 

solvent (oil) & aqueous phase (water), where drug particles of hydrophobic drugs are mixed into oil phase of 

emulsion which defeat the limitation water base hydrogels and then pass into the aqueous phase pass which give 

the new plateform gor hydrophobic drugs which is gradually absorbed by skin. Emulgel is secure one and 

favorable form of topical medication because individually gel & emulsion have some disadvantages [23].  For 

example major disadvantages of gel has delivery of hydrophobic or poorly water soluble drug which is not 

possible by simple gel or hydrogel. Because hydrophobic drugs cannot dissolve in gel base, where gel base is 

water[24,25]. To overcome this limitation emulsified gel (emulgel) provide hydrophobic drug to be mixed into 

an oil phase which result in o/w emulsion, where oil globule are dispersed in aq. Phase. After that emulgel can 

be easily prepared  by mixing emulsion in gel base. This can be substitute for oral therapy when oral route 

consist incompatibility. [25, 45, 48] 

 

                    
Fig no 1 : Important roll of gelling agent during preparation of emulgel 

 

Emulgel’s advantages: [26,47,61] 

1. Reliable plateform for Delivery of hydrophobic drugs:  emulgel avoide the problem of soulbilty, when 

most of  water insoluble drug (hydrophobic drug)  cannot dissolve in gel base, where gel base is water[28]. 

To overcome this limitation emulsified gel (emulgel) provide hydrophobic drug to be mixed into an oil 

phase which result in o/w emulsion, where oil globule are dispersed in aq. Phase. After that emulgel can be 

easily prepared  by mixing emulsion in gel base. This can be substitute for oral therapy when oral route 

consist incompatibility. [29,30] 

2. Emulgel have Better loading capacity: emulgel showes better loading ability than liposomes and 

niosomes because niosomes & liposomes have nano size due to small arrangement of cell (small or 

vesicular structures) possibly will result in leakage of effects or efficiency. [31,36, 55]  

3. Emulgel have Better stability: further transdermal preparations such as emulsion, powders, creams are 

less stable then emulgel. For example emulsions are thermodynamically unstable because of inappropriate 

choice of emulsifying agent can occur into phase inversion and sometimes inappropriate formation or 

arrangement may also result in cracking. So that’s why emulgel is approached For avoiding this problem 

because they are more stable than other topical and transdermal preparations. [32,52,66] 

4. low preparation cost and Production practibility:  production of emulgel is faster growing in both 

pharmaceutical and cosmetic semisolid topical dosage form because  formation of  emulgel include of 

simple and easy steps. In further cases there is no need of expensive materials or instruments, which result 

in lower production cost. [33,34,45] 

5. Dual control release system: emulgel shows the reliable path for hydrophobic drugs (o/w emulgel) as well 

as for hydrophobic drugs (o/w emulgel) [36].  It have dual properties of drug control release of both 

emulsion & gel. 

6. No need of intensive sonication: emulgel don’t have vesicular molecules because of this emulgel don’t 

needed sonication. Other novel approaches like niosomes and liposome have nano size (vesicular structure) 

[37, 38]. For defeating the disadvantages of vesicular or nano structure such as lack of efficiency and result 

in drug degradation and leakage of effects they required intensive sonication. 
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Emulgel’ disadvantages : Emulgel have following disadvantages: [39,40, 61] 

1.  some drugs cannot permeable or poorly permeable through skin.  

2. During the formation of emulgel, it can consist bubbles . 

3. incompatibility with large particle size drug.   

4. Skin irritation or allergic reaction (inflammation) on contact dermatitis.   

5. Applying for long time duration it can causes difficulties during the daily routine work. 

 

II. Materail and Method 
Preformulation: Preformulation of Etoricoxib carried out for organoleptic properties, solubility, melting point 

studies, partition coefficient and spectroscopic determination[12]. Etoricoxib and other additive that used for the 

development of emulgel for topical application are carried out for their compatibility studies and determined by 

using infrared spectroscopy. [16, 34, 40 ] 

Solubility is determination of Etoricoxib conduct by the taking 10mg amount of drug into volumetric 

flask and after that solvent was added to drug into volumetric flask [45]. After that flask was shaked well till the 

drug was completely solubilise into solvent at room temperature. This process was repetitively carried out with 

different solvent and then average of every repetitive process was calculate. And finally determine by 

UV/Visible spectrophotometer. [46, 49] 

Melting point of Etoricoxib was determined by Theil’s tube melting point apparatus [47,52 ]. For 

determination of  partition coefficient the ratio of different phases such as organic phase and aqeous phases in 

which concentration of unionised drug are distributed at equilibrium. example  n-octanolol/water. Shake flask 

method is useful for determination of  partition coefficient. [53] 

 

Spectrophotometric scan of etoricoxib:  

The stock solution ( 10 µg/ml) of  Etoricoxib was prepared and using pH 5.5 phosphate buffer  and 

scanned between 200-400 nm. The scan concluded  lemda max 271 nm in pH 5.5 phosphate buffer. [54, 58] 

 

Preparation of  Calibration curve in phosphate buffer 5.5:  Various samples with different concentration 

were examined by the UV spectrophotometry and abs [59, 60]. Of all samples were obtained at the λmax of 271 

nm.  A graph was plotted ( conc. Vs  abs.) which resulted a straight line concluding that the drug followed 

Beer’s & lambert’s law at the concentration range of 0.2- 1.0 µg/ml. 

 

Drug compatibility studies: 

FTIR Analysis: The IR spectra, of pure drug alone and in its combinations with the gelling agents used, were 

obtained and compared. [63, 71] 

 

Table 1 : FORMULATION  DESIGN OF  ETORI[53]COXIB OLIVE OIL EMULGEL 
Formulation code F1 F2 F3 F4 F5 F6 

Etoricoxib 1 gm 1 gm 1 gm 1 gm 1 gm 1 gm 

Olive oil 2 ml 2 ml 2 ml 2 ml 2 ml 2ml 

Span 20 0.5 ml 0.5 ml 0.5 ml 0.5 ml 0.5 ml 0.5 ml 

Tween 20 1 ml 1 ml 1 ml 1 ml 1 ml 1 ml 

Propylene glycol 5 ml 5 ml 5 ml 5 ml 5 ml 5 ml 

Methyle paraben 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg 

Propyle paraben 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg 

Carbopol 934 1% conc. 1.5% conc. 2% conc. ------- ------- -------- 

Carbopol 940 ------ ------- -------- 1% conc. 1.5% conc. 2% conc. 

Ethanol 5 ml 5 ml 5 ml 5 ml 5 ml 5 ml 

Water q.s q.s q.s q.s q.s q.s 

Triethanol amine q.s q.s q.s q.s q.s q.s 

 

Emulgel preparation: There are the following steps for the preparation of Emulgel.  [65,67]                                              

1- Gelling agent preparation 

2- Emulsion preparation 

3- Emulgel preparation 

 

1: Gelling agent preparation:  The Carbopol gel was prepared by dispersing different concentration of 

Carbopol 934 (1%,1.5%, 2%) and carbopol 940 (1%,1.5%, 2%) within decontaminate (purify) water and then 

continuously stirred at a moderate speed and soaked during overnight. The pH was maintained by triethanol to 

the skin pH 5.5 and finally maintained the weight to 50gm with purified water. [69, 70] 
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2: Emulsion preparation: Emulsion are the stable and secure dosage form which helps the oil to be dissolve in 

water based substances and they are included into liquid component for stable or secure the mixture [70]. 

Emulsion have two phases first one is Oil phase which is prepared by dissolving  span 20 in olive oil and after 

that heated through heating apparatus. And the other phase which is aqueous phase is prepared by dissolving 

Tween 20 in water and other side mixed together drug with 5ml ethanol and heated through heating  [74]. In 

other hand the process of mixing Methylparaben, propyl paraben in propylene glycol was performed and after 

that this mixture was dissolve in aqueous phase. And finally oil phase was encouraged to mix into aqueous 

phase. and final volume of emulsion was makeup with purified water. 

 

3: Emulgel preparation: Finally achieved emulsion and gel was mixed together and homogenized for 45-60 

minutes at moderate speed. After the add the requried triethonal amine to neutralise maintained the pH of 

emulgel [76,77]. 

 

EVALUATION STUDIES OF EMULGELS 

Physical appearance: Organoleptic properties of  every single one  emulgel formulations and marketed 

formulation of emulgel were evaluated.  

The physicochemical properties of the gel formulations are shown in the Tableno.8. From the result it i

s clearly evident that all emulgel formulation f1-f6 and market emulgel (Nucoxia emulgel from Zydus cadila )  

have good homogeneity and consistency [23, 53,78 ]. 

 

Table 2 : Physical appearance data: 
Formulation code Colour Homogeneity Consistency Phase separation 

F1 White to Off white Homogenous Smooth - 

F2 White to Off White Homogenous Smooth - 

F3 White to Off White Homogenous Smooth - 

F4 White to Off White Homogenous Smooth - 

F5 White to Off White Homogenous Smooth - 

F6 White to Off White Homogenous Smooth - 

Marketed formulation White to Off White Off White Smooth - 

 

Rheological studies: The viscosity of emulgel formulation (f1-f6) and marketed emulgel (aroxia) formulation 

was measured by using Brookfield Viscometer. The optimistic formulation f1 to f3 with carbopol 934 showed 

the viscosity more than f4 to f6 with carbopol 940.  

 

pH evaluation:  The pH values of all emulgel formulations (F1 to F6) range from 6.1 to 6.8,  and marketed 

enulgel formulation (Nucoxia emulgel from Zydus cadila ) pH is 6.8.  all formulation are measured suitable to 

avoid the risk of irritation after skin application [14, 50, 80].  

 

Spreadibility:  Spreadability of F1,f2,f3 emulgel with gelling agent carbopol 934 was found to be 14.2 

g.cm/sec, 13.3 g.cm/sec, 13.6 g.cm/sec respectively, while f4,f5,f6 were found to be 11.6, 12.6 and 12.4g.cm/sec 

respectively, indicating spreadability of f1-f3 emulgel with carbopol 934 was good as compared f4-f6 emulgel 

with carbopol 940. And  marketed emugel (aroxia) spreadibility was found 13.9 g.cm/sec. Which showed that  

formulation f1 with carbopol934 (1%)  had good spreadibility than marketed emulgel. [43, 57, 81] 

 

Table 3: viscosity determination data, pH studies and Spreadability: 
S.N0 Formulation code Viscosity ( rpm) pH Spreadability  g.cm/sec) 

1 F1 4589 6.1 14.2 

2 F2 4853 6.3 13.3 

3 F3 5853 6.7 13.6 

4 F4 3211 6.1 11.6 

5 F5 4304 6.5 12.8 

6 F6 5304 6.8 12.4 

7 Marketed formulation 5840 6.8 13.9 

 

Extrudibility: Extrudibility of all formulation f1 to f6 showed in table no 1.3 . where found that f1 with 

carbopol 934 (1.%) and f4 carbopol940 (1%)  having low concentration among their respective formulations 

shows the low requirement of extrusion pressure and the extrudability grows with the increase in viscosity of the 

formulation. The formulation with carbopol934 requires low extrusion pressure in comparison with that of 

carbopol940. F1 formulation with carbopol934 (1%) was found to be more comparable with marketed aroxia 

emulgel than other formulation ( f2-f6) and  all the results were acceptable in comparison to the marketed aroxia 

emulgel. [23, 43, 81] 
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Swelling index: Formulations with carbopol 934(f1-f3) showed maximum swelling index in comparison with 

carbopol 940 (f3-f4)  and were comparable to that of marketed emulgel. Among all the formulation, F3 emulgel 

with carbopol 934 (2%) showed the highest swelling index. [26, 37] 

 

Drug content determination: Drug content of the all formulations is determined by UV spectrophotometer, all 

the formulations shows the drug content in between the limit of 96% to 98% and these all formulation showed 

the better acceptance and comparable with marketed formulation.[10, 32]. 

 

Table 4: Extrudibility data, Swelling index and Drug content determination 
S.no. Formulation code Extrudibility ( g/cm2) Swelling index Mean% ±SD 

1 F1 15.4± 30% 96.13±3.89 

2 F2 18.2± 34% 92.27±2.3 

3 F3 18.3± 45% 97.12±3.2 

4 F4 18.9± 29% 91.6±3.1 

5 F5 19.1± 35% 94.51±2.3 

6 F6 19.6± 30% 93.4±1.2 

7 Marketed formulation 15.8± 44% 98.1±3.2 

 

In-vitro drug release study and kinetic release: Drug release of formulations with carbopol 934 and carbopol 

940 showed the drug release in given table at the respective time period. And marketed formulation aroxia 

emulgel shows the drug release after  180 minutes (3 hrs) was 94.88. and found to be that all formulation are 

comparable with marketed formulation. The release pattern with carbopol 934 emulgel (f2) was better than that 

of carbopol 940 (f5) because emulgel with carbopol 934 showed maximum drug release than emulgel with 

carbopol 940 [8, 16, 56].  

 

Table 5: Cumulative % drug release profile of formulated emulgel or marketed emulgel 
Time (minute) F1 F2 F3 F4 F5 F6 Marketed formulation 

0 0 0 0 0 0 0 0 

30 16.41 38.91 10.51 14.11 23.12 14.65 33.95 

60 26.31 46.34 31.97 35.67 47.11 23.45 46.12 

90 36.27 55.73 44.35 49.11 55.21 33.72 68.46 

120 45.31 79.13 58.27 59.31 67.41 45.11 78.21 

150 55.67 89.12 63.32 65.31 75.21 49.57 89.81 

180 77.29 95.61 65.32 74.45 80.25 59.51 94.88 
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Table 6: Drug kinetic release profile of f2 formulation from Carbopol 934: 
Time▼ %CDR▼ 

0.0 0.00 

30.0 38.91 

60.0 46.34 

90.0 55.73 

120.0 79.13 

150.0 89.12 

180.0 95.61 

Model Fitting  R2 k 

Zero order 0.9406 0.5000 

1st order 0.9313 -0.0164 

Higuchi Matrix 0.9177 9.5730 

Peppas 0.9329 2.1169 

Hix.Crow. 0.9720 0.0035 

Parameters for    

Korsmeyer-Peppas Equation 

n = 0.5402 

k = 2.1169 

Best fit model= Hixon-Crowell 

Mechanism of release▼ 

Anomalous Transport 

      

where %CDR is % cumulative drug release at time t 

 

 
Fig 2: Graph of Cumulative drug release % data of f2 formulation from Carbopol 934: 
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Table 7: Drug kinetic release profile of marketed formulation (Nucoxia emulgel from Zydus cadila): 

Time▼ %CDR▼ 

0.0 0.00 

30.0 33.95 

60.0 53.12 

90.0 68.46 

120.0 78.13 

150.0 89.12 

180.0 94.88 

Model Fitting  R
2
 k 

Zero order 0.9278 0.5000 

1st order 0.9734 -0.0158 

Higuchi Matrix 0.9296 9.5707 

Peppas 0.9946 1.9877 

Hix.Crow. 0.9967 0.0034 

Parameters for    

Korsmeyer-Peppas Equation 

n = 0.5793 

k = 1.9877 

Best fit model= Hixon-Crowell 

Mechanism of release▼ 

Anomalous Transport 

      

where %CDR is % cumulative drug release at time t 

 

 
Fig 3: Cumulative % drug release and kinetic release profile of marketed formulation  (Nucoxia emulgel from 

Zydus cadila) 
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Table 8: Release kinetic result of selected best drug release emulgel formulations and marketed formulation 
Formulation Zero order 

R2 

1st order 

R2 

Higuchi 
Matrix 

R2 

Peppas 

R2 

Hix.Crow. 

R2 

Parameters for 
korsmeyer-

peppas eqn. 

Best fit 
model 

F2 (carbopol934) 0.9406 0.9313 0.9177 0.9329 0.9720 n =0.5402 

K= 2.1169 

Hixon-

Crowell 

Marketed 

emulgel 

formulation 

0.9278 0.9734 0.9296 0.9946 0.9967 n =0.5793 

K=1.9877 

Hixon-

Crowell 

 

Accelared Stability studies: Selected formulation f2, f3 carbopol 934 and F5 ,f6 with  carbopol 940  and 

marketed formulation ( Nucoxia emulgel from Zydus cadila) was stored for 3 months. After 3 months these 

formulation were evaluated and they show the acceptable result in their parameters [16]. 

 

Table 9: Stability Studies of Formulation at room temp (PBS pH-5.5) 
S.N Number of 

day 

% Drug Remaining  

F1 F2 F3 F4 F5 F6 Marketed formulation 

1 0 96.55 98.53 95.82 95.96 95.82 95.75 98.76 

2 15 96.41 98.37 95.72 95.78 95.67 95.71 98.68 

3 30 96.77 98.21 95.63 95.56 95.55 95.66 98.61 

4 45 96.37 97.06 95.47 95.43 95.47 95.46 98.54 

5 60 95.15 97.11 95.37 95.28 95.21 95.34 98.42 

6 75 95.10 97.41 95.13 95.11 94.96 95.29 98.37 

 

III. Conclusion 
Etoricoxib emulgel was successfully perform the acceptance and comparable with marketed 

formulation (Nucoxia emulgel from Zydus cadila ). Etoricoxib emulgel formulation had consist the oil phase of 

olive oil which is successfully incorporated with aq.phase. all formulation of different gelling agents including 

carbopol 934 and carbopol 940 with different concentration showed the acceptable properties, acceptable 

evaluation parameters such as pH, spreadibility, swelling index, viscosity, kinetic and drug release and stability 

studies which have no changed after the storage of 3 months. 

F2 formulation from carbopol 934 showed the high drug release content comparatively f5 formulation 

from carbopol 940 .And finally carbopol 934 showed the drug releae content which is comparable to marketed 

emulgel (Nucoxia emulgel from Zydus cadila ) formulation. In present situation this technique for TDDS getting 

part of qualities and might be demonstrated the best strategy in future. 
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