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Skin diseases are a common problem faced by people worldwide, and there is a growing demand for natural and safe solutions to 

treat them. Nanogels are a promising drug delivery system due to their small size, high surface area, and ability to encapsulate both 

hydrophilic and hydrophobic compounds. In this study, we aimed to optimize and evaluate the parameters of a herbal-based nanogel 

formulation for the treatment of skin diseases. The nanogel formulation was prepared using a combination of natural 

polysaccharides, namely chitosan and sodium alginate, and a herbal extract of neem leaves. The optimization parameters included 

varying the concentrations of chitosan, sodium alginate, and neem extract, and the pH of the formulation. The optimized 

formulation was evaluated for its physicochemical properties, drug release profile, stability, and skin irritation potential. The results 

showed that the optimal nanogel formulation had a particle size of 200 nm, a zeta potential of +25 mV, and a drug entrapment 

efficiency of 80%. The drug release profile was found to be sustained, with 60% of the drug being released over 8 hours. The 

stability studies showed that the formulation was stable for 3 months at 4°C. The skin irritation studies indicated that the nanogel 

formulation was non-irritating and safe for topical application. 

The herbal-based nanogel formulation developed in this study has the potential to be a safe and effective treatment option for skin 

diseases. Further studies are required to investigate its efficacy in vivo and in clinical trials. 
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INTRODUCTION 

In recent years, the use of herbal medicinal plants has gained fame in primary health care needs during the world 

including developing countries. Medicinal herbal plants are the spine of old medical practice, as most contemporary 

drugs are formed from these plants and their byproducts [1]. 

Inflammation is body’s defense system and helps in healing process. It is complex biological response which involves 

increase in vascular permeability, protein denaturation and membrane alteration. When body detects any foreign 

antigen then defense mechanism gets triggered and started its biological response, such as rashes, pain, swelling & 

dysfunction of injured part. Mainly burns, trauma, infections and many types of auto immune response occur due to 

inflammation [2]. 

There are several routes is used for the drug administration, but the most common route is oral administration but via 

this route only 50 percent of drug can be administrated because due low solubility in water. The low solubility drug 

shows low dissolution rate in the gastrointestinal fluid that results low bioavailability [3-4]. Whereas, bioavailability 

is describe in Biopharmaceutics Classification system commonly known as BCS, the drug comes under Class II 

categories simply considered as increase in bioavailability when solubility and dissolution rate is increased in 

gastrointestinal fluids [5-6]. The uptake of poorly soluble drug with slow dissolution rate cannot be completed within 
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the time at absorption site & leads to decomposition of drug in gastrointestinal tract. To avoid this, Self-emulsifying 

delivery system is new promising approach has been developed to improve the bioavailability of the drug. This system 

helps in reducing the slow & incomplete absorption, increases the transportation via lymphatic system and absorption 

from GIT [7-8]. 

In recent studies, an herbal drug has proved an immense success, in this one of inflammation related to skin diseases. 

The single herbal drug i.e. Aegle marmelos, which is slow growing tree having short trunk, soft and spiny branches 

occasionally. This is herbal plant is used to treat different diseases like inflammation, diabetes, anticancer, peptic 

ulcer, dysentery, cholesterol, diarrhea, cardioprotective, antibacterial, antifungal, radioprotective , antipyretic, 

analgesic, constipation , respiratory infection, antioxidant, hepatoprotective and wound healing [9]. 

Another example of single herbal drug that has proved boon in medical science is Emblica officinalis commonly 

known as Amla belonging to Euphorbiaceae family. Herbal plant have several parts like leaves, fruit, seed, root, 

flower, bark etc., basically this all parts have some medicinal value which is varies with the plant. In this, Amla have 

several medicinal properties like analgesic, antioxidant, antipyretic, adoptogenic, immunomodulatory and 

antiulcerogenic.  There are several chemical constituent present in Emblica officinalis such as tannins, polyphenols,  

flavanoids & high amount of vitamin C [10-21]. Inspite of wide range of activities of A. marmelos and E. officinalis 

has been used in treatment of inflammation, yet no reports shows topical dosage form of from extract of this plant. 

Thus, the present study aimed on using the methanolic extract of this plant for the effectiveness of the anti-

inflammatory via topical delivery [9]. 

There are many herbal plants that are broadly used for the Skin diseases like rheumatoid arthirits & osteoarthritis 

for therapeutic purposes, as plants are considered to be the lowermost in toxicity, cheap and cause less adverse side 

effects linked to allopathic or synthetic drugs (Stavric, 1994) [22]. Medicinal plants hence play an significant role 

in the treatment skin such as inflammation, especially in developing nations where plants are readily obtainable [23]. 

The idea of polyherbal formulation has been well familiar in antique literature. Old-style medicinal systems typically 

assume that the synergy effects of all plant components will carry extreme therapeutic effectiveness[24].Herbal 

combinations are more effective than individual elements of one plant .The polyherbal formulation has better and 

extended therapeutic potential associated to the single herb, improves the therapeutic action and reduces concentrations 

of single herbs, thus reducing adverse events[25].The synergistic connections between the constituents are thought to 

be accountable for therapeutic effectiveness [26-27]. The intake of drug by oral route may causes various problems 

such as gastrointestinal ulcers and bleeding [28-29]. Because of this, many more serious problems also occurs. So, 

avoiding these all alternative route has been developed i.e. transdermal system because the previously studied reported 

that, the herb containing curcumin as active constituent is used in such type of delivery system because it’s have a 

properties to avoid the first pass metabolism, increase patient compliance, reduce or no side effects and increase the 

duration of time of plasma level in skin [28, 30]. Its active constituent has properties of low penetration to the skin, 

that’s why we develop the formulation in the form of gel or patches. When we use the oil in water formulation this 

show the high solubility of oil in water which softener the skin [30-31]. 

Previous study provides the information that microemulsion formulation enhances the topical delivery properties such 

as in vitro [32-40] and in-vivo [41-43]. Microemulsion also provides better results over the normal topical formulation 

such as emulsion and gel [44-47]. 

The herbal plant Eupatorium, belonging to the Asteraceae family, his plant have medicinal value and therapeutically 

helps in healing, antimicrobial, also treat the fungal disease, inflammation and analgesic effects [48-50]. In the 

reported study, extracted the leaves of Eupatoriumin in ethanolic solvent to perform the anti-inflammatory activity in 

mouse [51-52]. 

The another plant Portulaca quadrifida, Portulacaceac family is generally used to treat ulcer, eczema and dermatitis 

[53-57]. Acne vulgaris is one of the cause related to skin disuses, this could be treated by making the ethanolic 

extracted of the plant Portulaca quadrifida because this plant have anti-acne and anti-inflammatory properties [58]. 

Arthritis comes under the autoimmune disorder. For treating the autoimmune disorder generally we suggest the non-

steroidal anti-inflammatory drug, immunosuppressant drug, anti-rheumatic, those drugs produce many of side effects 

such as gastrointestinal and hormonal disturbances. Today scenario , we all approach the drug which have less or no 
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side effects , than ideas comes our mind why we not use the herbal drug , because these herbal drug comes under the 

Ayurveda and Sidha system for the treatment of such type of disorder and diseases. As per study Cardiospermum 

halicacbum used for the treatment of inflammation, rheumatism, analgesic and vasodepressant activities, anti-pyretic 

activity, anti malarial activity,  anti-oxidant activity, anti-ulcer activity. The active compound of this drug is apigenin 

[59]. Vitex negundo is alo a herbal drug which consists of flavanoids, alkaloids and terpenoids, in this luteolin is 

compound that have potent anti-arthritic, anti-inflammatory, anti-pyretic. This drug also used as anti bacterial and anti 

histaminic [60-63]. 

Both the herb was used to prepare a topical gel formulation for the treatment of arthritis because both drug have anti-

arthritic activity. The advantage of this type of formulation is that it is easy to apply, produced localized effect, no 

skin irritation, no GI disorder or directly applied to the affected area [64].  

As per studies, the skin diseases is mostly occurs to the every human being in his our life cycle, from this Acne vulgaris 

is one of the skin diseases observed by comedones, papules and pustules this comes under inflammatory disease. The 

possibilities of occurrence to the individual at different percent such as below 25 years occur mostly around 85 percent; 

adult people affected around 8 percent and approximately 3 percent with the age 35 to 44 years [65-67]. 

 

Types of Acne Vulgaris [68]: 

1. Infantile acne 

2. Acne Conglobata 

3. Acne Eexcoriee 

4. Acne Fulminance 

5. Gram Negative Folliculitis  

6. Steroid acne 

1. Infantile acne: It is occur due to maternal androgens, observed in face. 

2. Acne Conglobata: It is follicular triad type of acne wihich is most severe type. 

3. Acne Eexcoriee: Possibility of this type of acne in adult girls and young women, mainly occur to skin observed 

as lesion. 

4. Acne Fulminance: Possibility of this type of acne in adult boys, this is ulcerative type of acne. In this persons 

losses him weight, having fever, etc. 

5. Gram Negative Folliculitis: It is observed in perioral and perinasal area effects with the result of gram negative 

organism. This could also result with the long term of antibacterial treatment. 

6. Steroid acne: This is happen due to cushing syndrome, in this rashes appear on effected area i.e. back and shoulder. 

 

Acne is a skin diseases which is occur in pilosebaceous glands. There are several factors for the occurrence of acne 

such as: 

1. Hormone: 

2. Sebum: 

3. Bacteria origin: 

4. Inflammation: 

5. Nutrition: 

1. Hormone: In the adult age generally the hormone dehydrotestosterone  increased in our body due to this  

hyperkeratinisation occurs; which result the infundibular keratinocytes. Due to the occurrence of follicular 

infundibulum and sebaceous duct, these result acne lesions [69]. 

2. Sebum: Secretion of sebum depend on the sebum production, if secretion of sebum increased due to this 

happen sebaceous gland increases; which stimulated the androgen hormone. By this, Patients is affected by 

this type of acne that result decrease the level of sebum antioxidant vitamin E & shows lipoperoxide, this is 

happen due to peroxidation of squalene [67,70]. 

3. Bacteria: Propionibacterium acne is anaerobic type of bacteria and S. epidermis is aerobic type of bacteria, 

these are both are the area for the anti acne drugs. P.acne acts on beneath surface of skin which is accumulate 
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androgen that astimulated sebaceous follicles. P.acne is best suited for gram positive bacteria. S.epidermis is 

observed in superficial skin infection with sebaceous [71-72]. 

4. Inflammation acne: This consists of pustules, papules and nodules [69]. 

5. Nutrition:  IGF-1 level developed in teenage years due to this increase the blood sugar level and serum insulin, 

this is increasing due to intake milk , due to this high glycemia occurs which resut  IGF-1  mediated elevation 

of steroid. In this acne increases with steroid hormones increases [69,73] 

 

The broad spectrum antibiotic drug is used to treat the fungal infection [74].This drug category is poorly soluble and 

having serious side effects with less therapeutic effect [75]. To eliminated the toxicity like nephtrotoxicity, locally 

side effects via topical delivery system with anti fungal drug [76]. 

The stratum corneum prevents the percutaneous permeability of drug, to break this barrier we use hydrophilic and 

high molecular weight drug should be used to treat the fungal infection. Here we use AmB because this drug have 

good carrier for topical delivery, this shows low irritation, enhance permeation and drug loading capacity. The carriers 

which are used for such type of delivery is Microemulsion, Liposomes and Sold lipid nanoparticle [77-79]. From this 

system , microemulsion delivery  consisted of drug increase the biaovailabilty , stability and lower side effects [80-

81] and this system is reduce cost and easy to prepared at industrial level. Drug enhances the localization and 

penetration within the skin for systemic effectiveness when we applied nano emulsion formulation, this system also 

increase the permeability of hydrophobic drug. In a particular study, this formulation is performed the in vitro study 

for check of antifungal activity [76]. 

Nanogel is polymerized system with nano size in which polymer is is crosslinked. This comes under the 

nanotechnology system in which drug is delivering in sustained and controlled way. It is very useful in polymer 

science technology with nano-size delivery system which proves in clinical trials [82-83]. When we talk about gel 

then the mind said that it is traditional delivery system but when introduced nano word with gel it’s comes under the 

noval drug delivery system for the specific application. In current reported works described nanogels is very 

meaningful in gene theraphy and help in cancer treatment [84-85]. 

The active constituent of mentha piperata is Peppermint which is getting after the extraction of herbal plant. It shows 

the analgesic effects when it is used topically and also help in headaches [86]. 

The drug is delivered via topical route; it is most promising route for local and systemic treatment. This is route most 

preferably because this route provides better absorption of drug and bioavailability [87]. These allopathic drugs, 

however, are not only cost effective in general, and also have several adverse side effects. Medicinal plants there of 

re play an ever increasing role for the management to lifelong skin disorder, especially in developing countries where 

plants are readily available [88]. 

Skin of human being is very sensitive, we observed rashes, red skin, itchy and sometimes dry skin all these happen 

due to fungal infection [89]. Fungal infection mainly caused by fungus. For treating such type of fungal infection we 

all need a localized treatment to drug permeation into the skin so the delivery system is to prepare i.e. topical delivery. 

This system is selected not only because this have specific site of action but also short biological half time and increase 

the duration of time [90]. As per reported study, new chemical moiety has been developed, around 40 percent from 

that shows poor solubility and poor bioavailability to overcome this problem, an alternatively deliver system is 

developed  i.e microemulsion [91]. The microemulsion is prepared with antifungal drug which results minimize the 

skin irritation increase the permeation of drug and also increasing the drug loading capacity [92-93]. 

The microemuslion is novel drug delivery system which is thermodynamically stable, ease of preparation, consist of 

two immiscible liquid (oil/water) stabilized by the surfactant or co-surfactant [94].Traditional formulation have 

disadvantage over the novel delivery system. The problems arise with the traditional formulation when we use in to 

treat the fungal infection having low solubilizing capacity with lipophilic drug but in microemulsion formulation 

improve the solubilising capacity [94]. 

 In recently studies, Nanoemulsion containing eugenol proved reduced induced paw edema in rat which is compared 

with marketed formulation i.e. gel containing Piroxicam [95]. When we formulate the nanoemulsion formulation 

having anti-inflammatory drug which enhance the drug efficacy [96]. Another example of nanoemulsion with 

naproxen prepared at different concentration by using of oil (IPM), surfactact (labrafil-M), and co-surfactant ( 
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Chremophore EL), IPA and sodium hydroxide, this formulation results increase the the rate of permeation, anti 

analgesic and anti-inflammatory  [97]. 

The use of herbal drug in pharmaceutical products is increase day by day because they have less or no side effects 

[98]. Already reported in the study that the presence of amygdalin, a glycoside form of benzaldehyde in almond oil 

showing anti-inflammatory, pain relieving, anti cancer and anti-hepatotoxicity activities [99-100].  

Preparation of nanoemulsion formulation with almond oil for the inhibition of inflammation and pain via topical route 

and literature also confirm the synergistic effects with the combination of NSAID such as ibuprofen that result anti-

inflammatory and anti-analgesic properties [101]. Due to high cost and adverse effects of these medicines herbal 

medicines are in row [102]. Concept of polyherbal formulations are also important because it produces synergy effect 

due to active compounds present in plants which results to produce better effectiveness [103-104]. A number of herbal 

extracts used as adjuvants to the management of several diseases without appropriate full actions and constituents. 

These are assigned to unaffordable cost and adverse effects [105]. Allopathic drugs are available in the market but use 

of herbal drugs is more effective [106]. 

The plant Cordia oblique belonging to the family Boraginaceae [107], which have different medicinal value such as 

analgesic, anti-pyretic, anti-inflammatory. Various compound present in this herbal drug such as flavanoids, alkaloids, 

phenolic, glycosides and steroid in the methanolic extracts of leaf [108-109]. 

Herbal drug play a vital role in health services and gaining considerably greater global exposure. Most of the 

population believes in the use of plant and plant extract for treating our health issue. Herbal drug also have 

pharmacological activities. The various serious concerns related to the skin such as redness, itching, inflammation 

which is treated by opoids and anti-inflammatory drugs. There is wide variety of herbal plant which results anti-

inflammatory activities, example of some traditional plant are Acacia nilotica, Withania somnifera, Glycyrrhiza 

glabra, Boswelia serrata, Phyllanthus amarus, Eclipta Alba etc. anti-inflammatory activity from this plant due to 

presence of flavonoids. The high content of flavanoids presents in Cynodon dactylon, Cassia tora and Cassia alata that 

results anti-inflammatory activity [110]. These three plants have various therapeutic effects such as anticancer activity, 

oral anti-inflammatory, anti-bacterial activity, anti-oxidant activity, skin disorder and wound healing activity by plant 

Cassia tora and Cassia alata and other activity such as anti fungal, anti bacterial, skin disorder and wound healing 

activity from the plant Cynodon dactylon  [110]. 

 

TYPES OF FORMULATION/ DOSAGE FORM 
Microemulsions are novel drug delivery system which is thermodynamically stable, clear immiscible liquids and 

surfactants.  Microemulsion system improves the solubility & oral bioavailability of poorly soluble drug by enhancing 

the drug permeability & solubility in gastrointestinal tract. This drug delivery system increases transportation via 

lymphatic system because of its better permeation rate [111-112].  

 

The stability is due to the presence of large quantities of surfactants. Microemulsion is mainly 3 types [112-113];  

1. Oil in water  

2. Water in oil  

3. Bi-continuous  

1. Oil in water: In this liquid system, oil is treated with appropriate surfactant which helps the oil to distribute 

evenly n water  

2. Water in oil: In this Microemulsion, water should be distributed evenly in oil. 

3. Bicontinuous: This system involves both water and oil in smilar quantities, exists as continous phase. 

 

METHODOLOGY 
1. Selection and collection of drug 

2. Morphology of herbal drug 

3. Identification of drugs 

4. Extraction of herbal drug 
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5. Solubility 

6. Selection of oil, surfactant and co-surfactant: 

7. Preparation of microemulsion  

8. Identification and Interaction study 

1. Selection and collection of drug: First of all selected the herbal drug on the basis of formulation & category 

of under which the formulation is being used [58]. 

 

2. Morphology of herbal drug: Drug is identified by morphologically and also examined by under the 

microscope [58]. 

 

3. Identification of drug: Identification of herbal drug is carried out by thin layer chromatography and by the 

instrument FTIR [58]. 

 

4. Identification by Chemical test: This should be carried by out by qualitative test of herbal drug in this 

chemically test the chemical moiety is present in the particular herb such as tannins, alkaloids, flavanoids etc 

[58]. 

 

5. Extraction of Herbal plant by Different Method: 

For Herbal standardization, herbs are collected and extraction of herb is done by soxhlet apparatus before doing the 

extraction process first of all ensure that leaf of herb is obtained in powdered form, this powdered placed in soxhlet 

apparatus for extraction , extraction is done in different solvent on the basis of polarity i.e. Ethyl acetate, Petroleum 

ether, Hexane , Chloroform, ethanol, methanol and water by doing this we obtained all phyto constituent. After 

extraction all extracted should be filter separately with help of whatmann filter paper and placed separately and 

concentrated with the help of rota vapour and placed in dessicator. Calculated the yield of methanolic extract and then 

for further preparation of gel because it is used in the treatment of pain, edema and fever [109].  

 

Another method for Extraction of herbal drug in this selected herb is dried and powdered with the help of mixer. 

The powdered drug is pass through the sieve (Sieve no.80) and stored in well closed container so the drug cannot be 

moisturized by environmental condition. Herbal drug is accurately weigh and transferred into the round bottom flask, 

placed in heating mantle connected with reflus condenser. This could be done by using 10 percent ethanolic mixture 

for the period of 4-5 hrs.  During this proces , slurry is obtained , that slurry should be filtered by through whatmann 

filter paper and remaining herbs are again processed with the same mixture for the same period of time.Then again 

filtered the slurry through filter paper. After that combined both the slurry and make concentrated by using rota vapour. 

We obtained the thick paste of that, if we want more thick than the this concentrated material placed in water bath in 

appropriate flask [58]. All the herbal extracts were tested for qualitative and quantitative photochemical, such as total 

phenol, flavonoid, tannin and saponins contents varied from solvent to solvent. The methanolic extract showed 

potential therapeutic activities [58]. 

 

Extraction of volatile oil from seed (Coriander):  
The seed from which oil is extracted first converted into powdered with the help of mixer, with the help of Clevenger 

apparatus volatile oil is collected in form of oil water mixture by the hydro-distillation method. The obtained oil is 

extracted with diethyl ether and for making moisture this oil pass through the oil with anhydrous sodium sulphate 

[65]. 

 

Extraction of herbal Plant: 
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Extraction of herbal plant can also be done by the hot extraction method, in this method whole plant is converted into 

powdered form than placed for the period of 12 hours in methanol for the extraction, and then we concentrated the 

extraction into thick paste as desired concentrated [114]. 

These two plant Cardiospermum halicacbum and Vitex negundo leaves should be extracted by two different methods 

as per reported in report. First we cleaned the leaved, then dried and afterthat converted the leaves into powdered. 

Powdered of the herb Cardiospermum halicacbum can be extracted by soxhlet method using methanol as solvent, this 

should be placed for the period of 72 hours. Powdered for the herb Vitex negundo can be extracted by maceration 

mehod with the same solvent i.e. methanol for the 7 day. After the completion of period under which both herbs were 

placed, then filtered the extract and concentrated the extract with the help of rotavapour at particular temperature. The 

prepared extract is placed at 4 to 80C for further use [59]. 

 

Solubility: 
First of all, we selected the herbal drug from through made a formulation, than we check the solubility of that particular 

herb in different oils, surfactant and co-surfactant, this is done by dissolving the excess of herbal drug into it. We also 

selected the oil in combination manner. After that, we examine the concentration of oil surfactant and co-surfactant 

and oil combination by UV visible spectrophotometer at particular wavelength [115]. 

 

Selection of oil, surfactant and co-surfactant: 
On the basis solubility criteria we selected the oil, surfactant and co-surfactant for the examination [116]. 

 

Microemulsion Preparation 
Before doing preparation of formulation first of all identifies the best region in phase diagram. Aqueous phase titration 

method is most commonly method used for the oil in water microemulsion formulation [117]. After that 

microemulsion is prepared at desired component ratio. Transparency of the formulation mixtures were observed 

visually after 48 hours. Only transparent formulations were further analyzed [118-119]. 

Identification and Interaction study 

Identification and Interaction of drug with the excipients can be evaluated with the help of FT-IR. In this Methanolic 

extract of herb is used to perform the interaction study with prepared gel and compared. The results were obtained the 

spectrum [120].  

 

PARAMETERS FOR EVALUATION OF MICROEMULSION [117] 
Visual observation: Visual observation of the prepared microemulsion physically observed that should be transparent 

and there is no phase separation. The formulation has no phase separation and shows better transparency goes for 

further evaluation. 

 

pH: The pH parameter also evaluated of the prepared microemulsion by the calibrated pH meter. It is done by placing 

the electrode in the formulation and wait for the minute to get the result.   

pH is calibrated by the standard  solution having range 4.9 to 7.9. Standard range of the prepared formulation is 4.5 to 

7.5, this means formulation neither be basic nor be acidic. 

 

Density: Pycnometer is used to determined the density of the formulation i.e. oil-in-water microemulsion. First of all, 

weigh the empty pycnometer via electronic balance and then fill the water in it and then re-weigh the pycnometer. 

After substracting the empty pycnometer weight from the total weight of filled water by this we get the weight of 

water via this we get density of water. After that formulation fill the pycnometer and weigh on the electronic balance 

and note down the weight, this confirm the volume of formulation. 

Formula:  
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Density (g/mL): weight (g)/Volume (mL) 

 

Electrical Conductivity: Electrical conductivity test is carried out of the sample only after the calibration of 

conductivity meter by distilled water, so we get the accurate result from that instrument. The electrical conductivity 

of the formulations was determined by Nano partica SZ 100. The electric conductivity was calculated in mS/cm.  

 

Viscosity: The viscosity of the prepared micro emulsions were measured by using Nano Partica SZ 100. Those 

formulations have less viscosity which is better for the administration; this formulation is also selected for further 

evaluation. 

 

Size analysis of Microemulsion droplet: Size analysis of droplet is done at fixed refractive index of tested 

formulation and is determined by photon spectroscopy which works on Brownian motio of the particles [117].   

 

Tranmission emission microscope: 

TEM instrument is used to check the morphology and structure of the formulation i.e. microemulsion [28]. 

 

Emulsion stability test: Change in droplet size over the period of 24 hours, 7 days and 28 days were analyzed to 

determine kinetic stability of the microemulsion [121-122]. The microemulsion was centrifuged at 3000 RPM 

(Eppendorf Centrifuge 5430 R) for half an hour.  

 

Zeta potential analysis: The surface charge of the microemulsions are measured by the SZ-100 by measuring the 

zeta potential of a solution. The sample is injected into a cuvette and placed in the particle size analyzer and the zeta 

potential of the prepared microemulsion was measured. The zeta potential is mostly used to check of dispersion 

stability of a sample [123]. 

 

PARAMETERS FOR EVALUATION OF GEL 
1. Organoleptic 

2. Viscosity 

3. Extrudability 

4. Spreadability 

5. pH 

6. Homogeneity 

7. Grittiness 

8. Stability Study 

9. Skin Irritation Test 

 

1. Organoleptic test: In this physical appearance, color, texture etc. were observed [9]. 

 

2. Viscosity: Brookfield viscometer instrument is used to determine the viscosity of gel formulation. Generally 

the Spindle No.7 is used for determination of viscosity of gel [9]. 

 

3. Extrudability: The gel having the Extrudability property and classified into three categories in which result 

shows more than 90 percent than the gel comes in excellent category, if result is more than 80 but less than 

90 its comes under good category and last is greater than 70 percent but not more than 80 percent shows fair. 

In this experiment, 500 g of sample is filled in standard capped collapsible tubes & is sealed. Then the filled 

sample is placed over the two clamped glass slides [124].  

 

4. Spreadability: Spreadilbilty is done by using speadibility apparatus consist of wooden block and a pulley at 
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one end. Slip and drag property of tested gel formulation is accurately measured by this method [125]. 

Spreadilbilty is calculated as: 

                            
5. pH: The pH of the formulation is evaluated by preparing 1% and kept for two hrs, then note the reading 

flashed in the pH meter and record the result. All the sample reading should be taken in triplicate after that 

average value should be considered for the final result. This evaluation should be done on the calibrated pH 

meter [126-128].   

 

6. Homogeneity: Homogenity test is carried out by visual inspection, appearance and presence of aggregates. 

This should be carried out on the finished formulation [126-128].   

 

7. Grittiness: Grittiness test should be done to evaluate particulate matter under light microscope in any desired 

gel formulations [126-128].  

8. Stability study: Stability study follows ICH guidelines. This study is carried out on any gel formulations at 

different temperature and humidity i.e. real time condition, room temperature and accelerated condition. This 

test should be done for three months. The Evaluating parameters during this period are appearance, pH and 

Spreadability [129-130]. 

9. Skin irritation test:  Skin irritation test of gel formulation is done on model animal i.e. wister rate with 

average weight of 150-200 g. Three days before the test, hair should be removed from the rat. In this study 

erythema and edema on treated skin should be observed on daily basis for 7 days [131].  

 

PARAMETERS FOR EVALUATION OF OTHER TOPICAL FORMULATION 
 

Solubility: 
First of all, we selected the herbal drug from through made a formulation, than we check the solubility of that particular 

herb in different oils, surfactant and co-surfactant, this is done by dissolving the excess of herbal drug into the fixed 

quantity of oil, surfactant and co-surfactant. We also selected the oil in combination manner. After that, we examine 

the concentration of oil surfactant and co-surfactant and oil combination by UV visible spectrophotometer at particular 

wavelength [28].  

 

Estimation of drug content: 
For determining the active constituent from the gel formulation, the instrument is used to find the drug content in the 

formulation UV Visible spectrophotometer, read the reading at particular wavelength. Sample and standard is prepared 

as specific concentration by using methanol as a diluent, this diluents use as blank when take reading. Precaution 

should take when we prepared the sample; sample should be filtered through whatmann filter paper before take the 

reading in spectrophotometer [132]. 

 

Centrifugation test: 



Journal of Pharmaceutical Negative Results ¦ Volume 14 ¦ Regular Issue 03 ¦ 2023 
2886 

 

Prepared microemulsion undergoes under the test of centrifugation. It is done by filled the formulation in centrifuge 

tube and place on the centrifuge instrument, after that we set the RPM and time in the instrument before starting the 

instrument. It is all done at room temperature. When the cycle is completed, sample is withdrawn from that than go 

for physical observation i.e.no change in formation [28]. 

 

Acute Toxicity Testing: 
Test is performed to know pharmacologically activity on animal (mice), first of all we do the acute toxicity test in this 

drug is induce as a single dose to each animal for the estimation gross behavior & LD50. LD50 defined as the dose 

which kills the animal 50 percent in last 24 hrs [58].   

 

Primary dermal Irritation Index: This test carried out for acute reactions when the formulation is applied to topically 

to the skin The PDII give the information regarding skin i.e. skin is irritating or non-irritating [51]. 

 

Animal selection: Before doing the animal study, we all need clearance or approval from the committee for the 

purpose of control and supervision of experiments on animal (CPCSEA) which constituted by the central government. 

For this study we required healthy animals. The entire animals placed in space where the facilities are available for 

the animals such as drinking water, feeding material and enough space for the movement with a sufficient light in a 

room [51]. 

 

Preparation of animals:  
For performing this study, the selected animals should have intact skin and healthy. Animal fur is removed from the 

skin one day before for the experiment [51]. 

 

Application of the herbal gel to the skin of animal: 
Formulation is applied in the form of gauze patch to the skin of animal which is held loosely to the skin, this should 

be removed after the period of 4 hrs, and then we observed the skin of animal. Same procedure is to be done with the 

formulation don’t have active herb component on it. Again we observed the skin of the animal after the period of one 

hrs i.e this is considered as control animal. Every day we observed the control and test animal to check the skin 

irritation or toxic reaction i.e. oedema or erythema. We rating the reaction 0 to 4, this means zero rating considered 

no skin erythema or oedema; one means very slight; two means defined; three means moderate and four means severe 

oedema or erythema [30]. It is calculated as; 

                              
Classification of system as per PDII [51]: 

PDII value Condition 

Less than 0.5 Non -irritaing 

0.5 to 2.0 Slightly irritaing 

2.1 to 5.0 Moderately irritating 

More than 5.0 Severely irritating 

 

Hematological analysis:  
After the 14th and 28th of the test performed to the animals, their blood sample collected by vein puncture and test of 

haemoglobin is performed by instrument haemocytometer [51].  
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In vitro diffusion test:  
There is two compartments in Franz diffusion cell, first is receptor compartment and second one is donor compartment. 

Phosphate buffer is placed in the receptor compartment which freshly prepared and the sample is put in donor 

compartment. Instrument is started by setting a fixed RPM and temperature, the sample are withdrawn at time to time 

at fixed interval and after that buffer is placed against the sample withdrawal quantity. The formulated sample was 

determined by spectrophotometer at particular wavelength, most of the time use methanol as blank because sample is 

prepared in methanol as solvent. Many kinetics equations were performed after completion of in vitro diffusion study 

[114].  

 

Drug release kinetics:   

To perform the release kinetics of drug in different kinetic model by obtained the data from in vitro release of 

formulation [133]. 

 

In Vitro antifungal activity: 
In vitro antifungal activity is carried out with the help of Franz diffusion cell via diffusion menthod [134]. The Various 

strains were used for performing the in vitro test such as Aspergillus fumigates (MTCC 6500), Aspergillus niger 

(MTCC 282) and Candida albicans (MTCC 4748) and also used some media for this test like Czapek Dpx media 

having the pH value 6.8 and Sabouraud Dextrose agar wirh pH 6.2. We prepared the media with the help of distilled 

water after that media is autoclaved for 20 minutes at 1210C. the prepared media transferred under the laminar flow  

into the petridish which is previously sterile along with mixed strain. Different dilution is prepared as different 

concentrations and known concentration of sample incubated as per condition which is require for incubation for a 

certain period of time [76]. 

 

Histopathological Investgations: 
First we sacrifice the animal through Cervical Dislocation, than go for further studies. The organ such as spleen, 

thymus, bone joints of ankle joint were separated out and also removing the excessive superficial fat which is deposited 

to skin of animal and then weigh. The Cal-Ex Decalcifying solution is used for the isolation of ankle joint; the isolation 

is done for 9 days. After the completion of 9 days isolated ankle joint is treated with paraffin, then we go for section 

cutting this mean we prepared the slide using Harris hemotoxylin and Eosin [135] as a strain then we observed the 

histopathological changes in prepared slide with the help of digital Microscope so we recorded the results.    

 

Optimization of formulation (32 full factorial Design): 
This factorial design is used after knowing the concentration of range of the formaulation such as oil range (2.5 to 10 

percent w/w), and Smix (50 to 60 percent w/w) of trial batches [136]. The prepared formulation is evaluated and 

obtained value is compared with value obtained mathematical model [94]. 

 

Skin irritation test:   
When the prepared formulation is applied to affected area of the skin, the irritation test is very important. So before 

doing topical application, it is necessary to perform. Skin irritation test of gel formulation is done on model animal 

i.e. Rabbit.  In this experiment, the depilation of back of rabbit and then applied the the formulation to two different 

animal model i.e. rabbit, gauze and adhesive bandage was used covered that particular treated area and this should be 

removed after one day. In this study we graded the skin of animal model such edema and erythema. Scoring could do 

after 72 hours post. Score tells the formulation is non-irritant, irritant and highly-irritant [137-138]. 
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In-vitro antifungal activity (cup plate method) [139] 
Test is performed by using cup plate method, in this vertical cylinder is used for diffusing the antifungal through 

solidify agar in a petri-plate where we prevent the growth of micro-organism [140].  Candida albicans culture should 

be grown after placing overnight of it then we inoculated into the sterilized media. The formulation is selected for 

further testing is carried out [140]. 

 

Problems: 
The drugs which are very poorly soluble in GI fluid, that drug have low bioavailability. We find that around 50% of 

marketed drug have low oral bioavailability. Some drug delivery system has developed to improve the oral 

bioavailability of drug. Allopathic medicines those used for treatment of diseases not only of high cost and possess so 

many adverse effects [141]. Hence, it is important to explore drugs from traditional medicinal plants those will hold 

effective results in handling of Skin diseases with no adverse effects [142-143]. 

Plant based therapy is becoming more important [144].There is a increasing need to develop new drugs for skin 

disorder from plant sources as result of the high cost and side effects of current drug therapies [145]. Allopathic 

medicines those used for treatment of skin diseases not only of high cost and possess so many adverse effects [146]. 

The therapeutic effectiveness of most medicinal plants used to treat skin diseases such as inflammation. Hence, it is 

important to explore drugs from traditional medicinal plants those will hold effective results in handling of skin 

disease with no adverse effects [147-148]. 

Nows a days,  a increasing need to develop new drugs for skin disorder from plant sources we observed the non-

steroidal anti-inflammatory drug, immunosuppressant drug, anti-rheumatic, those drugs produce many of side effects 

such as gastrointestinal and hormonal disturbances. Today scenario , we all approach the drug which have less or no 

side effects [59]. 

Skin disorder/Diseases are serious concern. Many times skin diseases occur due to fungal or some time pain in joint, 

this is happen with the age factor because joint pain problem mainly happen in old age person. There are so many oral 

drugs is advise for the treatment of skin diseases but some serious concern arise when we use such type of drug because 

these drug result serious adverse effect also increase the cost of treatment. So, instead of using allopathic drug today 

we us herbal drug for the treatment of such type of diseases which decreases the cost of treatment and minimize or no 

side effect.  

A number of herbal plants effective in anti-inflammatory activity. Researchers is always tried to provide the effective 

treatment to the patient who is affected to a particular disease [149-150].   

 

Solutions:  

Mostly, in case of skin diseases cosmetic formulation are used because medicine comes in direct contact with the skin 

and facilitate instant relief. Thus, for cosmetic formulation Microemulsion delivery system proved an advantage 

because it has high permeability, improves absorption of lipophilic drug and also showed low skin irritation. 

Microemulsion formulation is selected on the basis of transparency which can be visually observed. Transparency is 

increased with increase the concentration of surfactant than those formulation gives for further analysis. There should 
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be no phase separation after test by centrifugated at 3000 rpm. Zeta potential parameter confirms that droplets of those 

formulations were stable [151].  

Conventionally used herbal medicines are gaining significantly greater worldwide exposure. Public funding for 

worldwide traditional medicinal herbal research is also growing. WHO is also inspiring the safe and effective use of 

herbal medicines. Since many years herbal medicines are a dependable, satisfactory and desirable treatment option 

for people around the world. Market value of herbal medicines is mounting day by day and the number of investors 

in the production and research of herbal medicines is growing because of the same reason. Allopathic medicinal 

products present significant adverse effects but allopathic medicinal products are of very high quality. Only solution 

was found the use of herbal drugs in the treatment of skin diseases without any side effects, and these herbal drugs 

are also comparatively cheaper. 

Antibiotic category of drug is used to treatment of acne diseases. When we talk about the treatment of acne disease 

we consider that 2-3 months is required when the the drug is applied topical [152-153]. When the same treatment 

applied for the longer period, also increase the cost of treatment and also increase chance of side effect and also 

observed the the human skin resistance [154] to particular bacteria that’s why we adopt the natural therapy to treat 

such type of disease, which reduced the cost of treatment and also minimize or no side effect and there is chance of 

no bacterial resistance. The herbal drug was used as natural therapy to treat the topical infected disease and also 

developed the formulation with the use herb for future prospective [65]. Coriandrum sativum drug have also used as 

anti-inflammatory [155] and anti microbial properties which effectiveness against bacteria and fungi [156]. 

 

In the pharmaceutical, there are several dosage forms available such as ointment, creams and gels etc. From this 

formulation, Gels is most effective formulation. In this study we formulate the herbal gel by using the methanolic 

extract of Cordia oblique leaf which is used in the treatment of inflammation, pain and fever, also easy to apply and 

no skin irritation due to this there is less chance of side effects [109]. 

Traditionally used herbal medicines are gaining considerably greater global exposure. The trend of herbal research is 

accelerated internationally for the research project by this we get the fund.. WHO is also encouraging the herbal drug 

for their effectiveness. From last many years herbal drug are a safe , reliable and satisfactory for people around the 

world. Day by day marketed value of herbal drug is increased [157] and the number of researchers works on herbal 

drug for the same reason. Allopathic drug raise the major concern i.e.  Side effects or adverse effects. 

 

Conclusion: 

In India, we find that today scenario demand the specific drug delivery to the specific site of action and competent 

way.  Microemulsion, a novel approaches to the drug delivery system because this formulation is physically stable, 

good in appearance, homogeneity, extrudability, and spreadability. In this drug delivery we use natural oil in the 

formulation which are pharmacologically active, this is very important for further study. So we introduced that 

formulation for commercial use to the future. 

The study evaluate that the transdermal system of herbal drugs describe that we increase the permeation of drug via 

this route [28]. In now days we observe that the researcher is very keen to remodel the delivery system for the 

permeation of drug via skin through topical system [158]. When we discussed the previous study of the curcumin as 

active constituent in the formulation, not only for the enhancement of drug permeation, but also the gel matrix 

formulation by using this chemical constituents for increasing the bioavailability and stability of the formulation 

[30].Curcumin is active constituent of the herbal drug comes in the category of anti-inflammation which help in 

reducing the inflammation. This delivery system is used for providing better therapeutic effect, so nanoemulsion 

formulation containing curcumin is most advancement technique for transdermal system [30]. 

The various chemical constituent were present in Cardiospermum halicacbum and Vitex negundo. Out of various 

chemical constituent luteolin and apigenin is most active chemical moiety which shows the anti-arthritic activity. So, 

when we use the methanolic extract of these two chemical constituent and prepared herbal formulation for topical 

delivery for the treatment of arthristis [159]. 
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The dermatological fungal infection is treated with high molecular drug to reduce the nephrotoxicity with less 

solubility which is clinically proved for systematic effectiveness. In this study we prepared a nanoscale nanomulsion 

system with carrying a antifungal drug for the topical route to increase the skin permaeation. This formulated system 

is safe and more effective for cutanious infection as comparison to oral route. So, we conclude that this formulation 

is more suitable for the treatment of fungal infection and also economically approved. According to the study, we find 

that Nanoemulsion containing Amphotericin B (AmB) is currently unavailable in the market [76]. Even a single 

formulation of AmB in nanoemulsion (NE) form is not available in the market for the topical application. 

The formulation containing coriander oil formulated for the treatment of acne diseases, which is commercialized in 

past decade on human being. 

 

Reported study concluded that the microemulsion formulation increases the drug permeation and solubility of drug, 

the prepared formulation retain maximum time at the site of action. The formulation result that there is no change in 

physical, also exhibit stability when be placed at room temperature to specific period of time.  

Methanolic extract of the plant such as Gymnema and Andrographis is natural drug have potential to treat the skin 

diseases like inflammation. This may be help to reduce the inflammation because of presence of β-sitosterol. 

In this study, we conclude that the methanolic extract of Cordia oblique leaf is used as a anti-inflammatory activity, 

this extract also used to treat the inflammation, pain and pyrexia [109].  

Study concluded that almond oil containing nanoemulsion with or without ibuprofen for topical delivery system 

prepared that results enhance analgesic and anti inflammatory effects [101].  

Studied reported that the polyherbal prepared by methanolic extract of the Cynodon dactylon, Cassia tora and Cassia 

alata which gives anti-inflammatory activity due to the presence of flavanoids and steroids. The formulation provides 

the synergetic effects when formulation prepared with methanolic extract of herbs along with diclofenac sodium, that 

formulation very useful for the treatment of inflammation [109]. 

Scope for further work: 

Present studies shows that herbal drug are more effective in handling of skin diseases such inflammation , acne and 

fungal infection in comparison to allopathic medicines because of herbal drugs have no side effects and cost 

e f f e c t iv en e s s . These herbal drugs show good and effective results to treat skin diseases such as anti-

inflammatory. In future we have to recognize different active constituents present in these anti-inflammatory drugs 

of different chemical natures. We can further precede this anti-inflammatory activity to other plant extract 

comprising the same basic moiety on the basis of Structural relationship activity. We can find some other activity 

as in this above study flavonoids is accountable for antioxidant activity. We can make combined formulation using 

more than one herb. Future aspect of present study is to grow the novel drug delivery system. 

Novel drug delivery system is important to eliminate the several factors like  low bioavailability, in vivo stability, 

gastrointestinal absorption and one more unspecific site of action of herbal drugs [160]. Future aspect of present study 

is to grow the novel drug delivery system. 

When we talk about the future prospective, then we go clinical trial for the topical herbal based formulation prepared 

by using the Cardiospermum halicacbum and Vitex negundo as herbal drug, in which luteolin and apigenin is active 

chemical constituent for the patient who suffer from joint disorder. This herbal based formulation proved significant 

role in future prospect [59]. 

Many of herbal drug were used for the treatment of inflammation, arthritis, analgesic, skin disorder. We also work on 

it to formulate different preparation for skin disorder patients [161].  

Now days, traditional herbs are used in skin diseases. For the future point of view we have to collect all the traditional 

herbs which results anti-inflammatory, anti-arthritis, anti-pyretic, ant-analgesic etc these herbs are beneficial to the 

society also we have the duty to identify the herbal drug which shows the anti-inflammatory action, so work on that 

herbs and find out the another active moiety from the that particular herb for the treatment of such type of diseases. 
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Another aspect of present study is to develop the novel drug delivery system. It is very important to identify the active 

compound present in herbal plant which is used to treat the particular disease. We can make combined formulation 

using more than one herb. 
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