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Abstract:  

Topical drug delivery is defined as the application of pharmaceutical dosage form to the 
skin for direct treatment of cutaneous disorder or the cutaneous manifestation of the 
general disease, with the intent of confining the pharmacological or other effect of the 
drug to the surface of the skin. Topical drug delivery systems include a large variety of 
pharmaceutical dosage form like semisolids, liquid preparation, sprays, solid powders, 
gels, creams and ointments.A gel is a cross-linked polymer network swollen in a liquid 
medium. Its properties depend strongly on the interaction between solid state polymer and 
the liquid component. Gels exhibit no steady-state flow. The interaction between polymer 
and the liquid dispersion medium form an interlacing three dimensional network of 
particles of dispersed phase. Topical gel formulation provides a suitable delivery system 
for drugs because they are less greasy and can be easily removed from the skin. Gel 
formulation provides better application property and stability in comparison to cream and 
ointments. Fungal infection of the skin is one of the most common problems faced with 
dermatological diseases in worldwide. Topical therapy is a most suitable choice for the 
treatment of the cutaneous infections. Azoles are the most commonly used antifungals in 
the clinical treatment of local and systemic fungal infections. Topical therapy for fungal 
infection is advantageous because the drugs are targeting to the site of infection and 
reduces the risk of systemic side effects. Formulation design and optimization are key 
steps for increasing the therapeutic efficacy. The physiochemical properties of drug 
molecule and formulation type are most useful factors in topical drug delivery system. 
Therefore, a number of new advances in formulation have been investigated for delivering 
antifungal drugs through skin target site. This review focus on researches till now done on 
antifungal gel and detailed study over it. 
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Introduction: 
A topical application refers to application of medication that is applied to a particular place on or in the body. Most often 
topical administration means application to body surfaces such as in skin or mucous membrane to treat aliments via a large 
range of classes including creams, foams, gels, lotions and ointments. Many topical medications are epicutaneous meaning 
that they are applied directly to the skin.[1]  
 
In this review we will discuss on the topical gel used for fungal treatment 
Gels:The U.S.P. defines gels as a semisolid system consisting of dispersion made up of either small inorganic particle or 
large organic molecule enclosing and interpenetrated by liquid. Gels are a substantially dilute cross-linked system, which 
exhibits no flow when in the steady-state1822.  They consist of a two component semi-solid system rich in liquid. Their 
one characteristic feature is the presence of continuous structure providing solid like properties.[2][3][4] 
 
Fungal infection referred to as mycoses which are common and a variety of environmental and physiological conditions 
can contribute to the development of fungal diseases. Inhalation of fungal spores or localized colonization on the skin may 
initiate persistent infections; therefore, mycoses often start in the lungs or on the skin. Fungal infections of the skin was the 
4th most common disease in 2010 affecting 984 million people. Individuals being treated with antibiotics or those with 
weakened immune systems are higher at risk of developing fungal infections. This is the case of patients with HIV/AIDS, 
patients under steroid treatments, and patients taking chemotherapy. Patientssufferingfrom  diabetes also tend to develop 
fungal infections. Very young and very old people, also, are groups at risk. Although all are at risk of developing fungal 
infections, the likelihood is higher in these groups. [5][ 6][7][ 8] 
Antifungal Drugs Available In Gel: 

S.NO. GELS 
1. Fluconazole 
2. Amphotericin B 
3. Ketoconazole 
4. Itraconazole 
5. Terbinafine 
6. Tioconazole 
7. Clotrimazole 
8. Mometasone 
9. Fucidic acid 

 
These are used to treat mycoses. Depending on the nature of the infection, a topical or systemic agent may be 
used.Example of antifungals include: fluconazole which is the basis of many over-the-counter antifungal treatments. 
Another example is amphotericin B which is more potent and used in the treatment of the most severe fungal infections 
that show resistance to other forms of treatment and it is administered intravenously.Drugs to treat skin infections are 
the azoles: ketoconazole, itraconazole, terbinafine among others.Yeast infections in the vagina, caused by Candida 
albicans, can be treated with medicated suppositories such as tioconazole and pessaries whereas skin yeast infections 
are treated with medicated ointments.[9][10][11] 
 

Antifungal Therapy Drug Delivery Via Skin The drug to be passively delivered through the skin needs to have adequate 
lipophilicity and also a molecular weight <500 Da. Limited drugs fulfill these requirements for the percutaneous delivery. 
Topical route of administration having the principle goal behind delivery of such drugs through the skin is to achieve better 
systemic absorption or for local treatment. Intravenous route may avoid gastrointestinal side effects but it is invasive and 
inconvenient compared to berrier layer like topical preparation whichhave better patient compliance and they can be self-
administered.  Antifungal drugs should reach to effective therapeutic levels in viable epidermis after administration to skin. 
The transdermal delivery of drugs is most challenging because of stratumcorneum and the different methods are used to 
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increase permeability of drugs. Different approaches used are Nanoparticulate carrier such as solid-lipid nanoparticles, 
nanostructured lipid carriers, vesicular carriers like liposomes, ethosomes, niosomes and transferosomes, colloidal 
particulate carriers like microemulsions, micelles, nanoemulsions are new carriers to ensure transdermal  administration of 
antifungals.[12][13][14] 
 
Physiochemical And Pharmacokinetic Properties Of Antifungal Drugs The physiochemical and pharmacokinetic 
properties of antifungal drugs and their inherent antifungal property determine their efficacy, so they are important issue 
for pre-development stage. Fluconazole is more polar than other azoles, slightly soluble in water (8 mg/ml). It is 
metabolically stable and low protein binding. Fluconazole is less active than ketoconazole in-vitro, its distribution 
throughout the body and high levels of free drug reached in blood contribute to its efficacy. Ketoconazole is poor water 
soluble and it undergoes degradation such as oxidation and hydrolysis. Fluconazole having molecular weight 306.3 Da and 
pKa value of 3.7 (weak base) whereas the molecular weight of ketoconazole is 531.4 Da and its pKa value are 6.51 and 
2.94 it is a dibasic.  Candida albicans and non-albicans candida species are also causes oral infections in immune-
compromised patients. Nystatin, which is belongs to the polyene antifungal class of antimycotic drugs, it is used in the 
oropharyngealcadidiasis. Nystatin binds to the sterols in cell membrane results in leakage and permeability issue. It is 
available in creams, powder and ointment forms. It is effective only against candida.[15][16] 
 
Preparation available in the Market [17] 
These categories used to according its site of infection 
A. Preparation forTopical antifungal gels \ 

These can be used to treat: 
 Dermatophyte infections such as tineacorporis, tineacruris, tineafaciei, tineamanuum, tineapedis. 
 As an adjunct to oral therapy for tineacapitis and tineabarbae. 
 Yeast infections such as candida intertrigo, pityriasisversicolor. 
 Mould skin infections such as tineanigra and nail plate infections. 
 The creams are applied to the affected area twice daily for two to four weeks, including a margin of several 

centimetres of normal skin. Continue for one or two weeks after the last visible rash has cleared. Repeated 
treatment is often necessary. 
 

Examples along with brand name: 
S.N. Brand Name  Example  
1. Whitfield’s Ointment benzoic acid 
2. Batrafen® cream,powder, solution Ciclopiroxolamine 
3. Nilstat® cream, ointment,paste Nystatin 
4. Canesten® Once Daily Bifonazole Cream Bifonazole 
5. Canesten® cream,powder and candid cream, solution Clotrimazole 
6. Ecreme® cream, powder,foaming solution Econazole 
7. Nizoral® cream and Daktagold® cream Ketoconazole 
8. Daktarin® cream, dusting powder, lotion, thrush cream Miconazole 
9. Lamisil® cream,gelsprey Terbinafine 

 
In other countries, additional antifungal agents include the azoles, bifonazole, tioconzaole, sulconazole, efinaconazole 
and luliconazole; naftifine; and a benzoxaborole, tavaborole. 
 
 B. Preparation for Scalp fungal infection 

Antifungal shampoos are mainly used to treat dandruff / seborrhoeic dermatitis but are used as an adjunct for 
tineacapitis and scalp psoriasis. 
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Examples along with brand name: 
S.N. Brand Name Example 
1. Daktagold shampoo, Ketopine®shampoo,  

Nizoral®shampoo, Sebizole® shampoo 
Ketoconazole 

2. HairScience® shampoo Miconazole 
3. Stieprox® liquid Ciclopirox 

 
C.Preparations for nail fold infections 
There are many antiseptic and antifungal preparations to control nail fold infections (paronychia). They should be 
applied two or three times daily for several months. 

 
Examples along with brand name 

S.N. Brand Name Example 
1. Canesten® Clotrimazole topical solution 
2. Pevaryl® solution Econazole solution 
3. Daktarin® tincture, Fungo® solution Miconazole 

and others are  
 Thymol 3% in chloroform 
 Sulfacetamide 15% in spirit 

 
D.Preparations for oral infections 
Oral candidiasis can be treated with:- 

Examples along with brand name 
S.N. Brand Name Example 
1. Fungilin® lozenges, oral suspension Amphotericin B 
2. Nilstat® oral drops, capsules, powder, tablets Nystatin 
3. Daktarin® oral gel Miconazole 

 
Note: miconazole oral gel should not be usd in patients who are taking warfarin because it has been reported to 
cause a dangerous interaction, which could result in serious bleeding. 
 
E.Preparations for vaginal infections 

Vulvovaginal candidiasis can be treated with: 
 
Examples along with brand name: 

S.N. Brand Name Example 
1. Canesten® vaginal cream and pessaries; Clocreme® pessary, 

vaginal cream; Clomazol® Vaginal cream; Clotrimaderm® 
vaginal cream 

Clotrimazole 

2. Pevaryl® ovules Econazole 
3. Nilstat® vaginal cream and pessaries Nystatin 

 
And others are  

Isoconazole 
Miconazole 
Tioconazole 
* Unsuitable for dermatophyte fungal infections 
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F. Combination products 
Topical antifungals may be sold with an oral antifungal, e.g. Canesten® combination pack (fluconazole capsule and 
clotrimazole cream duo). 
Antifungal creams are sometimes combined with: 

 Hydrocortisone or other topical steroid (e.g. Resolve® Plus cream) 
 Antibacterial agents 
 Both topical steroid and antibacterial agent 
 Oral antifungal medications may be required for a fungal infection if: 

It is extensive or severe. 
It resists topical antifungal therapy. 
It affects hair-bearing areas (tineacapitis and tineabarbae). 

 
Advantage of Gel To Other Dosage Form: [18] 

 Topical gel are easy to apply & easy to remove. 
 Avoid the inconvianace with i.v.therapy 
 Topical gel to produce sustained &controlled level of plasma & reduce the chance of overdosing  
 Topical gel reduce the frequency of drug dosing 
 In case of nausea and vomiting it provide a alternative route when oral theraphy is not possible 
 It helps in provide the constant blood level with lower dosage of drug by continuous drug input. 
 It used to improve skin permeability of drug e.g.in case of hydrophilic drug. 
 Avoid the GI drug absorption difficulties caused by GI pH,enzymatic activity and drug intereaction with 

food,drink,and other drug which is administered by oral route. 
 Topical gel can directly appliedapplied on affected area where it is needed most. 
 Gel are quick reliever & fewer side effect are often used by patient who cannot take oral medication. 
 Avoid the first pass metabolism. 
 Avoid the deactivation by digestive and liver demage. 
 Provide the extended theraphy with a single application. 
 Reduction dose as compared to oral dosage form. 

 
Disadvantage Of Gel to Other Dosage Form: [18] 
 Route  is not suitable for drugs that irritate or sensitize the skin. 
 Topical prepration are relatively expensive compared to conventional dosage form. 
 Route is restricted by the surface area of delivery system and the dose that needs to be administed in the chronic 

state of disease. 
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TABLE.1: Classification and Conventional Dosage Form of Antifiungal used in the Treatment of Skin 
Disorder[19-32] 
ANTIFUNGA
L DRUGS 

SOLUBILTY 
 

DOSAGE FORM 
 

MECHANISM OF FUNCTION 

 
Clotrimazole 

 
Water 
 
 

 
Topical gel and 
suppository 

 
Inhibit ergestrol synthesis lead to increase 
cellular permeability 

 
Fluconazole 
 

 Poorly soluble in 
water 
,ethanol,cholorofor
m,propyleneglycols,
polyethoxylated 
castor oil 
 

Injected solution, oral 
suspension  

Cytochrome P450 2C19, Cytochrome P450 
3A4,and,  Cytochrome P450 2C9 Inhibitor. 

Miconazole 
 
 

Soluble in DMSO, 
methanol, water, 
ethanol, and 
pyridine  

Buccaltablet,cream and 
ointments 
 

inhibit platelet cyclooxygenase. 
 

 
Ketaconazole 

 
Soluble in DMSO, 
ethanol, chloroform 
and methanol. Low 

water solubility 

 
Tablets 

 
 inhibitor of cytochrome P-450,also inhibits 
TXA Synthase (thromboxane synthetase) and 
5-LO (5-lipoxygenase) activity 

Albeconazole Soluble in water  
 

Tablets 14-alpha demethylase inhibitors 

 
Nystatin 
 
 
 
 

 
soluble in methanol 
ethanol), carbon 
tetrachloride 
chloroform benzene 
and ethylene glycol 
. also soluble in 
DMSO  and freely 
soluble in DMF and 
formamide. 

 
 
Cream, 
Suspension,powder 

Induces membrane permeability by forming 
complexes with ergosterol located in fungal 
membranes, leading to intracellular leakage 
and cell death. 

 
Drug Delivery System Under Current Development For Improving Treatment Of Fungal Diseases In Skin [33-41] 
Nanoparticulate Carriers The solid lipid nanoparticles (SLNs) and nanostructured lipid carriers (NLCs) are the 
nanoparticulate carrier systems for topical treatment of skin related fungal infection as they facilitate the skin penetration 
of loaded drugs. The SLN are particulate matrices in the form of lipid pellets that can be produced with lipids and 
surfactants. It is produced by using high homogenization and through the preparation of microemulsion. The SLNs have 
some limitations: a limited number of drugs are soluble in the appropriate lipids and these lipids may also crystallize into 
more stable structures causing the expulsion of the drug out of the particles. NLCs are defined as new generation of lipid 
particles, which have been developed to overcome certain limitations of SLNs. NLCs contain mixtures of different solid 
lipids blended with liquid oils. The advantage of these carriers is to have low risk of toxicity. Candidiasis in 
immunosuppressed albino rats, the maximum therapeutic efficacy of NLCs. It was concluded that NLCs provided a 
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good skin targeting effect and might be a promising carrier for topical delivery of fluconazole offering the sustained 
release and maintain the localized effect, results in an effective treatment of a lifethreatening cutaneous fungal infection. 
Clotrimazole  loaded SLNs and NLCs have led to modified drug release over a period of 10 hours. In another study, it 
was also shown that both SLN and NLC formulations loaded with clotrimazole had a sustained/ prolonged drug release.  
 
Gelling Systems-polymeric Carriers: 
1. Microsponge and Nanosponge  Themicrosponge and nanosponge are used in this carrier system for the antifungal 
drug delivery. Microsponge for the controlled release of topical agents, it consists of macroporous beads of diameter of 
10-25 μm. This kind of technology advantageous it involve appropriate entrapment of drug, improved stability and 
enhanced formulation flexibility. The research study concluded that microsponge and nanosponge systems are non-
irritating, non-mutagenic, non-allergic and non-toxic. The econazole nitrate nanosponges containing polyvinyl 
alcohol:ethyl cellulose (3:2) have been formulated with Carbopol 934 NF as hydrogel using varying concentrations of 
permeation enhancers such as propylene glycol and N-methyl-2pyrrolidone. The study showed that econazole nitrate 
was stable in nanosponge delivery and there was no any drug-excipient interaction occur. 

 
2. Amphiphilic Gels: The amphiphilic gels consist of nonionic surfactants where one surfactant causes the gelation of 
another. The amphiphilic gels are also used for topical and transdermal carriers for drugs and vaccines; it was thought 
that the surfactant nature of the gels would enhance permeation of active agents into and/or through the skin. The 
surfactants used in the gels are nonionic it indicated that the gels could be used as topical or transdermal carriers without 
causing any irritancy to the skin. Lalit et al., [28] prepared amphiphilic gel with known surfactants like Tween 80 and 
Tween 20 and observed a stable, safe and effective delivery system for fluconazole with more percentage drug release 
(more than 90%).    
 
3. Emulgels: Gellified emulsions or emulgels are also used for topical drug delivery systems. The emulgels have dual 
release control system (emulsion and gel). Also the stability of the emulsion is increased when it is incorporated in gel. 
These emulgel are having major advantages on novel vesicular systems as well as on conventional systems in various 
aspects. Emulgels for dermatological use having properties such as being thixotropic, greaseless, easily spreadable, 
easily removable, emollient, non-staining, water-soluble, longer shelf life, bio-friendly, transparent and pleasing 
appearance.  
 
Colloidal Carriers: 
 1. Microemulsionsare isotropic, thermodynamically stable, transparent or translucent systems composed of oil, water 
and surfactant, frequently in combination with a cosurfactant for topical and transdermal administration of drugs. 
Droplet size ranges from 0.1-1.0 μm. Advantages of microemulsion are enhanced drug solubility, thermodynamic 
stability, optical clarity, easy preparation, low cost. Due to their physicochemical properties, microemulsion often 
advantages over traditional topical and transdermal drug delivery systems. Microemulsions can be applied as liquid 
membrane carriers to transport lipophilic substance through an aqueous medium or to carry hydrophilic substances 
across lipoidal medium. Microemulsions are appropriate delivery system for topical and transdermal as they show 
excellent biocompatibility. The oils and surfactants included in the composition of microemulsions act as enhancers for 
permeation of drugs across stratum corneum. The optimization and characterization of topical microemulsion 
formulations of antifungal drugs have been widely studied in the literature. Microemulsion systems of voriconazole 
showed better antifungal activity against Candida albicans than that of its supersaturated solution. Voriconazole 
permeation through pig skin has been prolonged up to 4 h with application of Jojoba oil-based microemulsion 
formulation.  
 
2. Nanoemulsion is a heterogeneous system and it consist of two immisiblephase, one phase is oil phase other is 
aqueous phase, while the droplet is of sub micron size range of 5-200 nm. Now-a-days nanoemulsion are used for 
topical preparation and administered by transdermal route. The major difference between emulsion and nanoemulsion 
are: nanoemulsions are thermodynamically and kinetically stable while emulsions are unstable. Nanoemulsions are 
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formulated using oil such as glyceryltricaorylatecaprate, surfactants/ cosurfactants and aqueous phase. Surfactants such 
as tween 80, PEG (>4000), poloxameretc are used. Several types of oils-natural semi-synthetic and synthetic are used in 
the formultion of nanoemulsions. The capacity of nanoemulsions to dissolve large quantities of low soluble drugs along 
with their mutual compatibility and ability to protect the drugs from hydrolysis and enzymatic degradation make them 
ideal drug delivery vectors. 
 
Different Types Of Polymers Used To Prepare Topical Antifungal Gel: 
Types of gelling agents: There are a variety of polymers acting as gelling agents [35,36]. 
a. Natural polymers-Proteins like gelatin, casein, collagen, egg whites, polysaccharides like guar gum, acacia, 

tragacanth, bug bean gum, pectin, starch, xanthan gum, dextran, succinogluconetc (Tables 2 and 3). 
 

Polymer Name Viscosity Properties 
Carbopol®910 3,000-7,000 • Effective in low fixations. 

• Will give a low consistency formulation. 
Carbopol®934 30,500-39,400 •Effective in thick details, for example, emulsions, suspensions, sustained 

release formulations, transdermals, and topicals. 
 • Forms clear gels with water. 

Carbopol®934P 29,400-39,400 • Same properties as 934, however expected for pharmaceutical plans.  
• "P" = exceptionally purified product 

Carbopol®940 40,000-60,000 •Effective in thick formulations.  
•Very great clarity in water or hydroalcoholic topical gels.  
•Forms clear gels with hydroalcoholic frameworks. 

Carbopol®941 4,000-11,000 •Produces low consistency gels.  
•Very great clarity. 

 
TABLE.3: Use of gelling agents as polymers in various gel formulations. [44] [45] [46] [47] [48] [49] 

 
S.No Drug Type Polymer Purpose 

1 Chlorphenisn Emulgel Carbopol 934,HPMC Effect of gelling agent on release 
2 Nimesulide Gel HPMC,Carbopol940,  

Natural polymer 
Effect of gelling agent on release 

3 Ketoconazole Emulgel Carbopol- 934,940 Comparative study of polymer 
and drug release 

4 Fluconazole Liposomal gel Carbopol-934 Increase permeation and 
deposition 

5 Miconazole Emulgel Carbopol- 940,934 Controlled delivery 
6 Mefanamic acid Emulgel Carbobol 934, HPMCK4M Release study and 

Pharmacologic action 
7 Aceclofenac Gel Carbopol, HPMC,Sod. CMC Carbopol gel show superior 

release 
8 Clotrimazole Jojoba oil based  

emulgel 
Carbopol 934 P, HPMC Effect of different concentrations 

of polymers 
9 Clotrimazole Emulgel Carbopol 934 rheological property Study of 
10 Piroxicam Emulgel Carbopol- 940,934 Comparative study of drug 

release 
11 Ibuprofen Gel Chitosan Study of topical and 

systemiceffect 



Krishan et al., Int. J. Res. Rev. Pharm. Appl. Sci (2018) 8(1) 015-030      
International Journal of Research and Reviews in Pharmacy and Applied sciences 

 www.ijrrpas.com                                                                        23 

b. Semisynthetic polymers-Cellulose subordinates like carboxymethyl cellulose, ethylcellulose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, magnesium aluminum silicate (Veegum®), methylcellulose, sodium alginate etc 

c. Synthetic polymers-Carbopols® (now known as carbomers), poloxamers (Pluronics®), polyvinyl alcohol. 
 
Cellulose polymers 
a. Methylcellulose (MC) – used at 1500 cps. It makes more thin gels however with high resistance for drugs. It is great 
with water, alcohol (70%) and propylene glycol (half). It is exacerbated with 1/3 bubbling heated water, then when the 
remaining water scattered is incorporated as cold water or ice chips. 
b. Hydroxypropyl cellulose – Is a not too bad gelling administrator if 15% or a more noteworthy measure of a 
characteristic dissolvable is relied upon to separate the dynamic solution. 
c. Hydroxypropylmethyl cellulose – Is a better than average gelling administrator for time‐released definitions. 
d. Carboxy methyl cellulose – It is used as a piece of centralizations of 4 to 6% of medium thickness to convey gel. It is 
conflicting with alcohol. Glycerine can be added now and again to abstain from drying. 
Carbomers: 
Carbomer is a non particular name for a gathering of polymers known as Carbopol®. Carbopols® were at first used as a 
part of the mid 1950s. As a social event, they are dry powders, which have high mass densities and structure acidic 
watery courses of action (pH around 3.0). They thicken at higher pHs (around 5 or 6). They will similarly swell in liquid 
game plan of that pH to as much as 1000 times their extraordinary volume. Their answers range in thickness from 0 to 
80,000 centipoise (cps). 
Poloxamers (Pluronics®) 
 Poloxamers are copolymers of polyoxyethylene and polyoxypropylene. They will shape thermoreversible gels in center 
reaching out from 15% to half. This infers they are liquids at cool (cooler) temperature; however are gels at room or body 
temperature. Poloxamer copolymers are white, waxy granules that casing clear liquids when scattered in cold water or 
cooled to 0-10°C overnight.Pluronic® F-127 is habitually united with a lecithin and isopropyl palmitate answer for make 
what is known as a "PLO gel." 

 
Other Ingredients: 
 Permeation enhancers [50-53]: These specialists cross into and cooperate with skin constituents and instigate a 
transitory and reversible increment in skin penetrability by upsetting and fluidizing the lipid boundary of the skin. 
Enhancers can expand the medication diffusivity through skin proteins. E.g. Oleic corrosive, lecithin, 
isoporopylmyristate, urea, linoleic corrosive, menthol, chinopodium oil, eucalyptus oil, dimethyl sulfoxide and so forth, 
are usually utilized as permeation enhancers. 
Permeation enhancers act by one or a greater amount of the three mechanisms [54]: 
a. Disrupting exceedingly requested structure of lipids of stratum corneum. 
b. Interacting with intercellular protein. 
c. Improvement of apportioning of medication from the dissolvable into the stratum corneum. 
Preservtives: Preservatives like propyl and methyl paraben, Benzalkonium chloride, benzyl liquor, benzoic corrosive and 
so on., are usually utilized. 
 
Antioxidants: Butylated hydroxyl anisole, Butylated hydroxyl toluene, Ascorbylpalmitate and so forth, are utilized as 
cell reinforcements to shield the formulation from experiencing oxidation. 
 
Humectants: Glycerin, propylene glycol and so on are utilized as humectants. 

 
Method of preparation[55, 56] 

 
Polymer (like Carbopol 934p or HPMC) and purified water were taken in a beaker and allowed to soak for 24 hrs. To this 
required amount of drug (2 gm) was dispersed in water and then Carbopol 934p or HPMC was then neutralized with 
sufficient quantity of Triethanolamine. Glycerine as moistening agent, methyl paraben and Propyl paraben as 
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preservatives were added slowly with continuous gently stirring until the homogenous gel was formed. Gel formulations 
of Fluconazole were prepared using different concentrations of carbopol934, HPMC. 
 

Other Methods Are: 
Thermal changes –Solvated polymers when subjected to thermal change causes gelatin .if the temperature is 
reducing, the degree hydration is reduced and gelatin occur. 
Eg. Gelatin, agar etc 
Flocculation- Gelation is produced by adding just sufficient quantity of salt to precipitate to produce age state but in 
sufficient to bring about complete precipitation. It is necessary to ensure rapid mixing to avoid local high 
concentration of precipitant 
Eg. Solution of ethyl cellulose etc 
Chemical reaction – Gel is produced by chemical interactions between the solute and solvent 
Eg.Aluminium hydroxide etc. 
 
Different Parameter Used To Evaluate The Gel: 

The following parameters are generally evaluated for the prepared emulgel formulations [57-61] 
 
1. Physical appearance: For choosing the physical appearance the organized gel arrangements are to be apparently 

examined for their shading, homogeneity, consistency and pH. The 1% liquid courses of action of the organized gels 
are ordinarily taken for measuring the pH by using a pH meter. 
 

2. Rheological Studies: The consistency of the organized gel arrangements is generally chosen using a cone and plate 
viscometer with shaft 52 or 7 which is connected with a thermostatically controlled streaming water shower kept up 
at 25°C. The arrangement whose thickness was to be determined was taken into a holder secured with thermostatic 
coat. In the blink of an eye the Spindle was allowed to move uninhibitedly into the gel definition and the examining 
demonstrated was noted. 
 

3. Spreadability [62]: Spreadability is controlled by the gadget prescribed by Mutimer et al. By this technique, spreading 
coefficient can be measured on the reason of "Slip" and "Drag" characteristics of gels. The gadget involves a wooden 
square, which is given by a pulley toward one side. An excess of gel (around 2 gm) under study must be determined to the 
ground slide which is starting now changed to the wooden piece. The gel is then sandwiched between this ground slide 
and another glass slide having the same estimations as that of modified ground slide. The second glass slide is generally 
outfitted with a catch. A known weight (500 mg, 1 gm or up to 1 Kg) is determined to the most noteworthy purpose of the 
two slides for 5 minutes to expel air and this give a uniform film of the gel between the slides. If any wealth of the gel is 
accessible at the edges of the slides it is to be scrapped off. Measured measure of weight was placed in the compartment 
associated with the pulley with the help of catch. The time (in seconds) required by the top slide to cover a division of 5 
or 7.5 cm must be noted. Less time taken shows better  spreadability. Spreading coefficient can be figured by using the 
formula, 
S=(M.L)/T 
Where, S: Spreadability or spreading coefficient, 
M: Weight fixing to upper slide, 
L: Length of glass slides 
T: Time taken for the complete partition of the slides from each other. 
 
4. Extrudability study [63]: It is a standard observational test done to gage the force required to remove the gel from the 
tube. The method is associated with choose the shear associated in the area of the rheogram contrasting with a shear rate 
surpassing the yield regard and demonstrating ensuing connection stream. In the examination works the system grasped 
for surveying gel enumerating for extrudability is all things considered based upon the sum in rate of gel i.e., removed 
from lacquered aluminum collapsible tube on use of weight in grams required to oust no under 0.5 cm piece of gel in 10 
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seconds. More sum is removed from the tube better is the extrudability. The estimation of extrudability of gel definition 
must be done in triplicate and the typical qualities are to be presented. The extrudability is then figured by taking after 
equation: 
Extrudability = Applied weight to expel gel from tube (in gm)/Area (in cm2) 
5. Globule size and its transport in gel: A gadget called Malvern zeta sizer is used to choose globule size and course. 
The system incorporates dissolving a 1.0 gm test of gel game plan in refined water and inciting vigorouly to get 
homogeneous disseminating. The resulting diffusing of test is to be mixed into the photocell of zeta sizer. 
 
6. Swelling Index [64]: To choose the swelling record of orchestrated gel, 1 gm of gel is handled porous aluminum foil 
and a short time later set freely in a 50 ml holder containing 10 ml of 0.1 N NaOH. The samples are removed from 
measuring utensil at different time intervals and put on dry spot for a long time. After some time it is to be reweighed. 
Swelling file is given by the recipe: 
Swelling Index (SW) %=[(Wt – Wo)/Wo] × 100. 
Where, (SW) %=Equilibrium percent swelling, 
Wo=Original weight of emulgel at zero time 
Wt=Weight of swollen emulgel after time t. 
 
7. Ex-vivo Bioadhesive quality estimation of topical gel [65]: A balanced strategy is to be used for the estimation of 
bioadhesive quality. The mechanical get together contains two arm adjustments. Fresh skin is cut into pieces and washed 
with 0.1 N NaOH. Two bits of skin are joined to the two glass slide autonomously from that one glass slide is settled on 
the wooden piece and other piece is tied with the arm on right hand side. Weight is preceded with the left hand side 
compartment. The benefit and left skillet are balanced by including extra weight the left hand compartment. The 
adjustment is to be kept in this position for 5 min. 1 g of gel was decisively weighed and put between these two slides 
containing exposed new mice skin pieces, and extra weight from the left skillet was cleared to sandwich the two bits of 
glass and some weight is associated with remove the closeness of air. The equality was kept in this position for 5 min. 
Weight is incorporated step by step at 200 mg/min to the other side hand dish until the two glass slides got isolated from 
each other. The weight (gram power) required to separate the gel from the glass surface gives the measure of bioadhesive 
quality. The bioadhesive quality is figured by using the mathematical statement: 
Bioadhesive Strength=Weight required (in gms)/Area (cm2) 
 
8. Drug content determination [66]: Drug obsession in the organized gel is measured by using UV spectrophotometer. 
Separate known measure of gel in dissolvable (methanol) by Sonication method. Reasonable weakenings are to be made 
to choose the absorbance of each in UV/VIS spectrophotometer. 
 
9. In Vitro release study [67]: The in vitro drug release studies were done using a changed Franz scattering (FD) cell. The 
gel itemizing was associated on dialysis film which was supported amidst supplier and receptor compartment of the FD 
cell. Phosphate pad of reasonable pH can be used as a breaking down media. The receptor chamber was stacked with the 
deterioration media. The temperature of the cell was kept up at 37°C (taking after body temperature) by coursing water 
coat. This whole social affair is proceeded with an appealing stirrer and the plan was blended reliably using an alluring 
spot. A similar clear set was keep running in the meantime as a control. Tests (as a general rule 5 ml) are pulled back at 
appropriate time breaks and supplanted with proportionate measures of fresh crumbling media. Tests were destitute down 
spectrophotometrically at reasonable wavelength after true blue weakenings and the consolidated % drug release is 
determined as a part of time. The differentiation between the readings of prescription release and control was used as the 
honest to goodness scrutinizing as a part of each case. 
 
Drug release kinetic study: To break down the component of medication discharge from the topical gel, the discharge 
information ought to be fitted to taking after mathematical statements 
Zero – order equation: Q=K0 t 
Where Q is the amount of drug released at time t, and K0 is the zero – order release rate constant 
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First- order rate equation: ln (100 – Q)=ln 100 – K1 t 
Where Q is the percent of drug released at time t, and K1 is the first order release rate constant 
Higuchi's mathematical statement: Q=K2√t 
Where Q is the percent of drug release at time t, and K2 is the diffusion rate consistent. 
 
10. Microbiological measure: Ditch plate framework can be used. It is a strategy used for the appraisal of bacteriostatic 
or fungistatic development of a compound. It is generally associated for semisolid definitions. Officially masterminded 
Sabouraud's agar dried plates are used. Three grams of the orchestrated gel is set in a trench cut in the plate. Normally 
organized society circles are streaked over the agar at a right edge from the trench to the edge of the plate. Subsequent to 
bring forth for 18 to 24 hours at 25°C, the parasitic improvement is viewed. In the blink of an eye the rate impediment is 
measured as takes after. 
% inhibition=L2/L1 × 100Where; L1=complete length of the streaked culture, andL2=length of inhibition. 
 
11. Skin Irritation Test (Patch Test) [68]: The gel is connected on the appropriately shaven skin of rodent and its 
antagonistic impact like change in shading, change in skin morphology ought to be looked up to 24 hours. The aggregate 
arrangement of 8 rats can be utilized for the study. In the event that no bothering happens it shows that the test is passed. 
On the off chance that the skin disturbance manifestation happens in more than 2 rats the test ought to be rehashed. 
 
12. Accelerated stability studies of Emulgel: Stability studies are performed by guidelines. The organized lgels were 
full in aluminum collapsible tubes (5 g) and subjected to strength learns at 5°C, 25°C/60% RH, 30°C/65% RH, and 
40°C/75% RH and 60 ± 2° for a period of 3 months. Tests were pulled back at 15-day time between times and surveyed 
for physical appearance, pH, rheological properties and pharmaceutical substance. 
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Table 4: Marketed Product of Antifungal Gel 
 

BRAND NAME 
 

INGREDIENTS COMPOSITION MANUFACTURING 
 

Fungi care liquid gel 
 

Clotrimazole 
 

Alva-Amcopharm.com 
 

Fona plus gel 
 

Adaplane benzoyl gel 
 

Square pharm.pvt. 
 

Gelorn oral gel 
 

Miconazole 
 

Square pharm.pvt. 
 

Acnif-AD 
 

Adaplane& Clindamycin phosphate Posmip 
 

 
Deriva MS Aq.gel 
 

 
Adaplane 

 
Glenmark 
 

Candid  gel 
 

Clotrimazole 
 

Glenmark 
 

Micogel 
 

Miconazole nitrate 
 

Cipla 
 

Micona oral gel 
 

Miconazole 
 

MUP(medical union pharmaceutical) 

Candizol oral gel 
 

Miconazole 
 

United pharmaceutical 
 

Mycon oral gel 
 

Miconazole 
 

Aristo pharma ltd. 
 

Decozole oral gel Miconazole AFT pharmaceutical 
 
Fungirex gel 
 

 
Miconazole nitrate 
 

 
Dermarex healthcare India pvt.ltd. 

Dkgel Miconazole nitrate Hagde&hagdepharma 
 
Xologel 
 

 
Ketoconazole 
 

 
Stiefellab.Inc. 
 

Tyza M gel 
 

Mometosonefurote&Terbinafide 
hydrochloride  

Abott 
 

 
Candid-CL gel 
 

 
Clotriamazole& clindamycin 
phosphate  

 
Glenmark 
 

 
Candid-V-gel 

 
Clotriamzole 

 
Glenmark 

 
Amfy gel 
 

 
Amphotricin B 
 

 
Intas 
 

Zocon fluconazole FDC  limited 
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Future prospects: Many polymers are coming into light step by step. These novel polymers are playing an imperative 
and fabulous part in the definition of different novel medication conveyance frameworks like gels. In the late years the 
usage of gelling pros is being developed record of their gigantic inclinations and flexibility in their use. Gel is the late 
framework for the movement of hydrophobic solutions and obviously it is a better than average technique for medicine 
transport of blend of both hydrophilic and hydrophobic meds. Emulsion based gel gives an appropriate medium to 
movement of such hydrophobic prescriptions where such solutions can be combined into its smooth stage and passed on to 
skin. In the coming years the topical prescription movement will be used extensively to give better patient consistence. 
Since gel is helpful in enhancing Spreadibility, grasp, consistency and ejection, it will wind up being a surely understood 
movement structure for topical application in future. In future various polymers both of trademark and built beginning 
stage will come into nearness for their wide application in pharmaceuticals. 
 
References: 

1. "Psoriasis-Treatment". Medical Reference. University of Maryland Medical System. 2009 
2. Swarbrick J, Boylan JCEncyclopaedia of pharmaceutical technology, 15, Marcel Decker Inc., New Work, 

1997, 415440. 
3. Garje KL, Salunkhe KS, Review On: Anti-Inflammatory Herbal Gel Of BoswelliaSerrata&VitexNegundo, 

Int Journal of Pharma and Bio Sciences, 3(2), 2012, 41-49. 
4. Jain NK, Pharmaceutical product development, 6, CBS publishers and distributors, New Delhi, 2010, 230. 
5. "Dorlands Medical Dictionary:mycosis". 
6. Jump up ^ "What Is a Fungal Infection?". Retrieved May 26, 2010. 
7. ^ Jump up to: a b Hay, Roderick J.; Johns, Nicole E.; Williams, Hywel C.; Bolliger, Ian W.; Dellavalle, 

Robert P.; Margolis, David J.; Marks, Robin; Naldi, Luigi; Weinstock, Martin A.; Wulf, Sarah K.; Michaud, 
Catherine; Murray, Christopher J.L.; Naghavi, Mohsen (Oct 28, 2013). "The Global Burden of Skin Disease 
in 2010: An Analysis of the Prevalence and Impact of Skin Conditions". The Journal of Investigative 
Dermatology. 134 (6): 1527–34. PMID 24166134. doi:10.1038/jid.2013.446. 

8. Jump up ^ Acute Care Surgery. 2012. p. 186. ISBN 9781451153934. 
9.  "What is a mycosis? causes, symptoms and treatments". Retrieved May 26, 2010. 
10. Jump up ^ "Therapy". Retrieved May 26, 2010. 
11. Jump up ^ "How Are Yeast Infections Treated?". Retrieved May 26, 2010. 
12. Glujoy M, Salerno C, Bregni C. Percutaneous drug delivery systems for improving antifungal therapy 

effectiveness: A review. Int J Pharm PharmSci, 6(6):2014 8-16.  
13. Neubert H R. Potentials of New Nanocarriers for Der- mal and Transdermal Drug Delivery. European 

Journal of Pharmacy Biopharmacy, 77(1):2011 11-2.  
14.  Benson H A.  Elastic Liposomes for Topical and Transdermal Drug Delivery. Current Drug Delivery 

6(3):2009 217-226. 
15.  Millikan L E. Current concepts in systemic and topical therapy for superficial mycoses. ClinDermatol, 

28:2010 212–226.  
16. King C T, Rogers P D, Cleary J D, Chapman S W. Antifungal therapy during pregnancy.Clin Infect Dis, 

27(5):1998 1151-60. 
17. https://www.dermnetnz.org/topics/topical-antifungal-medications/ 
18.  Reddy G. Sarath Chandra, Anil Reddy Dr. B, PranithaChodavaraple Naga, SuryadeveraHaritha. Organogel - 

A Review. International Journal of Pharmacy & Technology; Vol. 2(4): 2010584-585. 
19. https://en.wikipedia.org/wiki/Antifungal 
20. https://www.bing.com/search?q=solubility+of+clotrimazole&qs=n&form=QBRE&sp=-

1&pq=solubility+of+clotrimazole&sc=9-2&sk=&cvid=C300F513E19A4B899DF9EB7632A868EC 
21. https://www.drugs.com/dosage/clotrimazole-topical.html 
22. https://www.drugbank.ca/drugs/DB00257 
23. https://pubchem.ncbi.nlm.nih.gov/compound/fluconazole 
24. Physicians Desk Reference. 59th ed. Thomson PDR. Montvale, NJ 2005., p. 2605 



Krishan et al., Int. J. Res. Rev. Pharm. Appl. Sci (2018) 8(1) 015-030      
International Journal of Research and Reviews in Pharmacy and Applied sciences 

 www.ijrrpas.com                                                                        29 

25. http://reference.medscape.com/drug/diflucan-fluconazole-342587 
26. http://reference.medscape.com/drug/oravig-miconazole-oral-999515 
27. https://www.drugbank.ca/drugs/DB01110 
28. https://www.scbt.com/scbt/product/ketoconazole-65277-42-1 
29. https://www.drugs.com/pro/ketoconazole-tablets.html 
30. http://adisinsight.springer.com/drugs/800009452 
31. http://www.antimicrobe.org/drugpopup/nystatin.htm 
32. http://www.sigmaaldrich.com/catalog/product/sigma/n6261?lang=en&region=IN 
33. Souto E B, Wissing S A, Barbosa C M and Müller R H. Development of a controlled release formulation 

based on SLN and NLC for topical clotrimazole delivery. International Journal of Pharmac,y 278(1):2004 
71-77.   

34. Karimunnisa S, Atmaram P. Mucoadhesivenanoliposomal formulation for vaginal delivery of an antifungal. 
Drug DevInd Pharm, 2012.   

35. Shakeel F. Criterion for Excipients Screening in the development of nanoemulsion formulation of three 
antiinflammatory drugs. Pharmaceutical Development and Technology, 15(2):2010131-138. 

36. Beggs W H. Influence of alkaline pH on the direct lethal action of miconazole against Candida albicans. 
Mycopathologia, 120:1992 11-13.  

37. Lalit S K, Panwar A S. Formulation and evaluation of fluconazole amphiphilogel. Der Pharmacia Lettre, 
3(5):2011 125131.  

38. Singla V, Saini S, Joshi B. Emulgel: a new platform for topical drug delivery. International Journal of 
Pharma and Bio Sciences, 3(1): 2012 485-498.  

39. Bhatt P, Gnanaranjan G. Emulgels: a novel formulationapproach for topical delivery of hydrophobic drugs. 
International Research Journal of Pharmacy, 4(2):2013 1216. 

40. Patel M R, Patel R B, Parikh J R. Effect of formulation components on the in-vitro permeation of 
microemulsion drug delivery system of fluconazole. AAPS PharmSciTech 10(3):2009 917-23. 

41. Rakesh R, Anoop K R. Ethosomes for transdermal and topical drug delivery. Int J Pharm PharmSci, 
4(3):2012 17-24. 

42. Singla V, Saini S, Joshi B, Rana AC Emulgel: A new platform for topical drug delivery.International Journal 
of Pharma and Bio sciences 3:2012 485-498 

43. Rieger MM, Lachman L, Lieberman HA, Kanig JL  The theory and Practice of Industrial Pharmacy 1986 
44. Varma VNSK, MaheshwariPV, Navya M, ReddyC, KumarSC, et al.  Calcipotriol delivery into the skin as 

emulgel for effective permeation. Saudi Pharmaceutical Journal 22:2014 591–599. 
45. Chauhan G, Gairola A Emulgel: A boon for topical drug delivery system. International Journal of Recent 

Advances in Pharmaceutical Research 5:2015  18-30. 
46. Stam-Posthuma JJ, Vink J, LecessiesS,Bruijin JA, BregmanW,et al.  Topical tretinoin under occlusion on a 

typical navei. Melanoma Res8: 1988 539-548. 
47. BruntonL, KeithP, Blumenthal D,BuxtonL Goodman and Gillman’s manual of pharmacology and 

therapeutics,McGraw’s Hill (International eds.)2008 pp:1086-1094. 
48. Kalia YN, Guy RH Modeling transdermal drug release.Adv Drug Deliv Rev 48:2001159-172. 
49. Ayub CA, Gomes ADM, Lima MVC, Vianna-Soares CD, Ferreira LMA  Topical delivery of Fluconazole: In 

Vitro skin Penetration and Permeation Using Emulsions as dosage forms. Drug.Development and industrial 
pharmacy33:2007 273-280. 

50. Singh S, Gajra B, Rawat M, Muthu MS  Enhanced transdermal delivery of ketoprofen from 
bioadhesivegels.Pak J Pharm Sci 22:2009193-198. 

51. Purushottam SS, Bhaskarrao GS, Ravindra S, Bhanudas Gellifiedemulsion: a new born formulation for 
topical delivery of hydrophobic drugs.World Journal of Pharmacy and Pharmaceutical Sciences3:2013 233-
251. 

52. Vasant VR, John BC  Drug deliverysystems,CRC press (3 ed)2011 pp: 243-256. 



Krishan et al., Int. J. Res. Rev. Pharm. Appl. Sci (2018) 8(1) 015-030      
International Journal of Research and Reviews in Pharmacy and Applied sciences 

 www.ijrrpas.com                                                                        30 

53. Pathan IB, Setty CM Chemical penetration enhancers for transdermal drug systems. Tropical journal of 
pharmaceutical research8:2009 173-179. 

54. Bronaugh RL, Maibach HL Percutaneous Absorption: Mechanisms, Methadology, DrugDelivery, New York 
Marcel Dekker 1989 

55. MeenakshiD Emulgel: A Novel Approach to Topical Drug Delivery.Int J Pharm Bio Sc4:2013847-856 
56. Mohamed SD  Optimization of ChlorphenesinEmulgel Formulation.2004 AAPSJ6:81-87. 
57. Panwar AS, Upadhyay N, Bairagi M, Gujar S, Darwhekar GN, et al.  Emulgel : A Review. Asian Journal of 

Pharmacy and Life Sciences1:2011333-343. 
58. Narendran H, Swetha K, Lohita M  Formulation and Evaluation of Aceclofenac Lycopene 

Transemulgel.World Journal of Pharmaceutical Research 2:20131036-1045. 
59. Ranga PM, Sellakumar V, Natarajan R, Mohan KK  Formulation and In-Vitro Evaluation of Ciprofloxacin 

Loaded Topical Emulgel.International Journal of Pharmaceutical and Chemical Sciences 1:2012  237-242. 
60. Londhe VY, Thakkar V, Ranade SC Topical delivery of Lornoxicam: Design, evaluation and effect of 

penetration enhancers. Indo American journal of pharmaceutical research3: 20133174-3181 
61. Hardenia A, Jayronia S, Jain S  Emulgel: An emergent tool in topical drug delivery:International Journal of 

Pharmaceutical Sciences and Research 5: 2014 1653-1660 
62. Jones DB, Woolfson AD, Brown AF  Textural, viscoelastic and mucoadhesive properties of  pharmaceutical 

gels composed of cellulose polymers.International Journal of Pharmaceutics151:1997 223-233. 
63. Usmania, Ajay B, Mahesh KK, Khemchand, Sohanl Emulgels: A comprehensive review including 

patents.World journal of pharmacy and pharmaceutical sciences 5:2016751-768. 
64. Patel RP, Patel G, Baria A Formulation and evaluation of transdermal patch of aceclofenac.International 

journal of drug delivery1:2009 41-51. 
65. Kasliwal N, Derle D, Negi J, GohilJ Effect of permeation enhancers on the release and permeationkinetics of 

meloxicam gel formulations through rat skin.Asian J Pharm Sci3:2008 193-199. 
66. Sandeep G, Vasavi RD, Srinivas RD  Formulation and evaluation of fluconazole pro-niosomal gel for topical 

administration. Journal of applied pharmaceutical sciences4: 201498-104. 
67. Sreenivasa RM, Mutalik S, Veerabhadrarao G  Preparation and evaluation of Minoxidil gels for topical 

application in alopecia.Indian Journal of Pharmaceutical Sciences2006 68:432-436. 
68. Masmoudi H, Piccerelle P, Le Dreau Y, Kister J  A rheological method to evaluate the physical stability of 

highly viscous pharmaceutical oil-in-water emulsions. Pharmaceutical Research Journal.2006  23:1937-1947. 
 

  


