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ABSTRACT : 

This review paper describes the formulation and evaluation of a hydrogel prepared by using the methanolic extract of Procris repens and Sargassum duplicatum. 

Procris repens (Lour.) B.J.Conn & Hadiah commonly known as watermelon begonia or sisik naga is a species of flowering plant in the Urticaceae family. It is 

mainly found in tropical regions of Southeast Asia, including Malaysia, Philippines and India. It is often seen in humid environments with well-draining soil. The 

name Procris repens derives from its genus name Procris, which is rooted in Greek mythology, referring to a tragic figure associated with themes of love and 

jealousy. The species name “repens” comes from Latin, meaning “creeping” or “spreading”, which describes the plant’s growth habit as it spreads along the 

ground.  

Sargassum duplicatum is a species of brown macroalgae belonging to the family Sargassaceae. It is primarily found in the warm coastal waters of the western 

Atlantic, including the Gulf of Mexico and Caribbean Sea. Also found in Rameswaram, Tamil nadu. Bioactive compounds present in Sargassum duplicatum 

includes Phenols, Flavonoids, Polysaccharides: Laminaran (SdL), Fucoidan (SdF), Alginate, Fucoxanthin (carotenoid), Dietary fiber and fatty acids. Sargassum 

duplicatum is used in traditional medicine for wound healing and as an ovicidal agent against mosquito eggs. It helps in bioremediation, used as fertilizer, food, 

cosmetics, wound healing, anticancer, tyrosinase inhibition. Sargassum duplicatum plays an important role in immune boosting by enhanced immunity and 

resistance to Vibrio alginolyticus infection. This review paper discusses in detail study of formulation and evaluation of hydrogel. Here medicated hydrogel 

of methanolic extract was prepared at various concentrations. After formulation it was evaluated for various physicochemical parameters and in-vitro wound 

healing activity by scratch assay method was conducted. Results shows that the hydrogel have wound healing activity and it is physically stable. 
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INTRODUCTION : 

Formulation studies typically refer to the process of designing, optimizing and testing the composition of a product, often in fields like pharmaceuticals, 

cosmetics or food.[1] These studies are essential for ensuring that the final product meets the desired specifications in terms of stability, efficacy, safety 

and other relevant factors.[2] The formulation process involves selecting suitable ingredients, determining their proportions, and evaluating various 

parameters such as pH, viscosity, and compatibility to achieve the desired product characteristics. It often involves a combination of experimentation, 

analysis and iterative refinement to develop a formulation that meets the required standards.[3] 

Formulation studies focus on creating drug preparations that are both stable and patient-friendly. The skin, the body's largest organ, acts as a protective 

barrier, shielding the internal environment from external factors. It plays essential roles such as moisturizing, regulating temperature, sensing and 

defending against pathogens. However, long-term exposure to external elements can stress the skin leading to damage. When skin integrity is 

compromised, like in wounds, it increases the risk of diseases. Wounds cause discomfort and pain and severe cases can lead to disability. Depending on 

the healing duration, wounds are classified as acute or chronic. Acute wounds, such as surgical incisions or bites, usually heal within 8 to 12 weeks 

through natural processes. Chronic wounds, however, do not heal within this time frame, often due to untreated trauma or underlying conditions like 

diabetes. These wounds are harder to treat, as they involve prolonged inflammation and insufficient healing, leading to higher healthcare costs. 

Managing wounds, especially chronic ones, involves a complex process with different phases. Proper wound care helps prevent infections and speeds 

up healing. Hydrogels have gained attention for their wound-healing properties. Hydrogels are three-dimensional, cross-linked networks composed of 

water-soluble polymers that form a semi-occlusive layer on the skin, allowing for controlled drug release. Their high water content and porous structure 

make them flexible, closely mimicking the properties of natural tissue. Hydrogels consist of a solid, water-insoluble polymer matrix and an interstitial 

fluid, primarily water, which allows them to absorb and retain large amounts of fluids. This combination gives hydrogels excellent biocompatibility and 

the ability to facilitate the timed release of drugs or growth factors. Their biphasic nature—comprising at least 10% by weight or volume of a porous 

solid and permeable fluid—enables efficient transport and exchange of substances, making them particularly useful in biomedical applications. 

http://www.ijrpr.com/


International Journal of Research Publication and Reviews, Vol (5), Issue (10), October (2024), Page – 2582-2593                         2583 

 

Hydrogel’s flexible properties, including ease of modification and their capacity to release therapeutic agents in a controlled manner, make them a 

valuable tool for promoting wound healing and drug delivery. These three-dimensional polymer networks can be physically or chemically crosslinked, 

making them either reversible or permanent. Hydrogels are hydrophilic, allowing them to remain flexible and resemble living tissue. They can also 

serve as delivery systems for drugs, proteins, or cells. Recently, multifunctional hydrogels have been developed to provide multiple benefits in wound 

healing. Overall, hydrogels are valuable materials in medical applications due to their tissue-like properties, water retention, and ability to deliver 

targeted treatments. Research continues to explore their potential in healthcare advancements. 

MATERIALS AND METHODS 

Procedure 

Herbal medicated hydrogels were formulated using methanolic extracts from Procris repens leaves and the whole Sargassum duplicatum plant, mixed 

at various concentrations with a hydrogel base. Following formulation, the hydrogels were assessed for their physicochemical properties and wound 

healing activity. 

Formulation of herbal medicated hydrogel 

Table 1: Ingredients for the formulation of Aqua Phyto Heal Gel ( 20g ) 

Procedure for the formulation of herbal medicated hydrogel 

Procedure 

➢ Preparation of Extract Solution: Measure the required amount of distilled water in a beaker. Add the plant extract to the water and heat the 

mixture until it reaches a gentle boil to ensure the extract dissolves thoroughly. Let it cool down. 

➢ Preparation of Gel base: While stirring at 1200 rpm with a mechanical stirrer gradually add Carbopol 940 to the solution ensuring it 

disperses uniformly. 

➢ Addition of Propylene Glycol: Slowly add Propylene glycol 400 to the mixture while stirring. This acts as a humectant and helps maintain 

moisture in the gel. 

➢ Addition of Preservatives: Gradually incorporate methyl and propyl paraben into the mixture. These preservatives help maintain the stability 

of the formulation and prevent microbial growth. 

➢ pH Adjustment: Adjust the pH to a near-neutral range (6.8-7.0) using Triethanolamine (TEA). Add TEA slowly and stir gently until a clear 

gel forms. 

➢ Final Dilution and Fragrance Addition: Once the pH is adjusted, add the remaining distilled water to achieve the desired final volume. Mix 

well to ensure homogeneity. 

➢ Add a few drops of fragrance, if desired to enhance the scent of the formulation. 

➢ Preparation of different concentrations: Prepare gels with various extract concentrations, such as 5%, 10% and 15%  by adjusting the amount 

of plant extract accordingly. 

➢ Packaging: Transfer the final gel formulation into collapsible tubes for easy application and storage. 

➢ Evaluation of physicochemical parameters and wound healing properties: Once the formulation is complete proceed with an evaluation of its 

physicochemical parameters and wound healing properties. 

Evaluation of Herbal Medicated Hydrogel 

The quality of the herbal hydrogel is assessed based on various physicochemical parameters, including color, odor, pH, spreadability, extrudability, 

consistency, diffusion study, solubility, washability and stability under different temperature conditions. 

 

Name of ingredients 5% 10 % 15 % 

Procris repens extract 0.5 g 1 g 1.5 g 

Sargassum duplicatum extract 0.5 g 1 g 1.5 g 

Propylene glycol 400 8 ml 8 ml 8 ml 

Carbopol 940 0.8 g 0.8 g 0.8 g 

Methyl paraben 0.1 g 0.1 g 0.1 g 

Propyl paraben 0.5 g 0.5 g 0.5 g 

Triethanolamine 0.5 ml 0.5 ml 0.5 ml 

Water 9 ml 7.1 ml 6.1 ml 

Perfume Q S Q S Q S 
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Presence of foreign particles/grittiness 

The hydrogel was visually inspected against a blank background to identify any foreign particles or grittiness. 

Colour, odour, consistency 

Physical properties such as color, odor, smoothness and greasiness were examined through visual assessment. 

Washability 

A small amount of hydrogel was applied to the skin and its ease of removal with water was tested. 

Solubility 

The solubility of the hydrogel was tested in boiling water, alcohol, ether and chloroform. It should ideally be soluble in 9 parts of water, 17 parts of 

boiling water and miscible with alcohol, ether, chloroform and volatile oils. 

pH 

The pH was measured using a digital pH meter. A solution was prepared by mixing 0.5 g of the hydrogel with 100 mL of rectified spirit and allowing it 

to sit for 2 hours. The pH was measured three times and the average value was recorded. 

Spreadability 

To measure spreadability, 1 g of the hydrogel was placed between two glass slides. A 500 g weight was applied to achieve a uniform thickness. The 

slides were separated by adding weight until the upper slide began to move. The time taken for this separation was noted and spreadability was 

calculated by following formula  

S=M×L/T  

where S is spreadability (gcm/sec), M is the weight applied, L is the slide length (cm) and T is the time taken for separation (sec). Shorter separation 

time indicates better spreadability. 

Extrudability 

Approximately 10 g of the hydrogel was placed in a standard collapsible tube, sealed and the force needed to extrude a 0.5 cm ribbon of gel within 10 

seconds was measured. 

Stability study 

The hydrogel's physical stability was tested over four weeks at various temperatures: 5 ± 3°C (refrigerator), 25 ± 2°C (room temperature) and 37°C (for 

accelerated stability testing). Observations were made on the effects of temperature, humidity, and time on the hydrogel's physical properties. 

Viscosity 

Viscosity was measured using a Brookfield Viscometer II with spindle S-64 at 20 rpm, held at 25°C. Each sample was measured in triplicate, and the 

average was recorded. 

Drug release studies 

The drug release profile of the hydrogel was assessed using a Franz diffusion cell. The hydrogel was placed on an egg membrane between the donor 

and receptor compartments of the cell. The test was carried out in a phosphate buffer (50 mL) with pH 7.4 at a constant temperature of 37°C with 

continuous stirring. Samples (2 mL) were collected at intervals, and an equal volume of phosphate buffer was added back. Using a UV 

spectrophotometer at a 270 nm wavelength, the cumulative percentage of drug release was calculated by comparing the sample with a blank phosphate 

buffer solution at pH 6.8. 

In-vitro wound healing activity of various hydrogels of Procris repens and S. duplicatum extract by Scratch wound healing assay 

Cell line maintenance: The cell line was procured from the National Centre for Cell Sciences (NCCS), Pune, India. The cells were cultured in 

Dulbecco’s Modified Eagles Medium (DMEM-Himedia), supplemented with 10% heat inactivated Fetal Bovine Serum (FBS) and 1% antibiotic 

cocktail containing Penicillin (100U/ml), Streptomycin (0.1 mg/ml), and Amphotericin B (0.25µg/ml). The cell containing TC flasks (25cm2) were 

incubated at 37OC at 5% CO2 environment with humidity in a cell culture incubator (Galaxy® 170 Eppendorf, Germany). 

Cell line used: L929 – Mouse fibroblast cell line (Normal cell line) 

Preliminary procedure: The cells (0.3*106 cells/well) were seeded on 6 well plates and allowed to acclimatize to the culture conditions such as 37 °C 

and 5% CO2 environment in the incubator for  

24 h. The test samples were filter sterilized using 0.2 µm Millipore syringe filter. The sample was added to the wells containing cultured cells of at least 

80% confluency in different concentrations (25, 50, and 100 µg/mL). Untreated wells were kept as control. Positive control was treated with 0.01nM 

concentration. 

 

Scratch wound healing assay procedure 

(i) Scrape the cell monolayer in a straight line to create a ‘‘scratch’’ with a 200µL pipette tip. Remove the debris and smoothen the edge of the scratch 

by washing the cells once with 1 ml of the growth medium and then replace with 2 ml of fresh medium. 

Critical step: It is important to create scratches of approximately similar size in the assessed cells and control cells to minimize any possible variation 

caused by the difference in the width of the scratches. 

(ii) To obtain the same field during the image acquisition, create markings to be used as reference points close to the scratch. The reference points can 

be made by etching the well plate lightly with a razor blade on the outer bottom of the dish or with an ultrafine tip marker. After the reference points are 

made, place the dish under a phase-contrast microscope and leave the reference mark outside the capture image field but within the eye-piece field of 

view. Acquire the first image of the scratch. 

(iii) Place the well plate in a tissue culture incubator at 37 0C. Photomicrographs were taken for varying durations (0 hour, 12 hours, 24 hours and 36 

hours). The time frame for incubation should be determined empirically for the particular cell type used. The well plates can be taken out of the 

incubator to be examined periodically and then returned to resume incubation. 

Critical step: Choose a time frame of incubation that allows the cells under the fastest migrating condition to just achieve the complete closure of the 

scratch. 
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(iv) After the incubation period, place the dish under a phase-contrast microscope, match the reference point, align the photographed region acquired in 

Step (ii) and acquire a second image. Likewise images should be taken till the complete closure of the wound. 

Cell Migration rate and Average wound area: In order to evaluate the migration rate, the images were analyzed using “ImageJ”software, USA, and 

percentage of the closed area was measured and compared with the value obtained at 0 h. An increase in the percentage of the closed area indicated the 

migration of cells. This in turn indicates the efficacy of wound healing. 

RESULT AND DISCUSSION 

Formulation of herbal medicated hydrogels of methanolic extract of Procris repens and Sargassum duplicatum at various concentrations. 

 

 

               Fig no.1: Medicated hydrogels of Procris repens and Sargassum duplicatum 

Label 

                                       HERBAL HYDROGEL ( 20 g) 

 

COMPOSITION: 

Procris repens extract             : 0.5 g 

Sargassum duplicatum extract :0.5 g                            Propyl paraben    :  0.5 g 

Propylene glycol 400               : 8 ml                            Triethanolamine   : 0.5 ml 

Carbopol 940                           : 0.8 g                            Water                  :  7.1 ml 

Methyl paraben                        : 0.1 g                            Perfume                 : Q.S 

 

CATEGORY     :   Antiseptic, wound healing 

 

STORE IN A WELL CLOSED CONTAINER IN A COOL AND DRY PLACE. 

 

FOR EXTERNAL USE ONLY.  

KEEP OUT OF REACH OF CHILDREN 
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MFG LIC NO : 11026                                          MFG DATE   :  23/5/24 

BATCH NO     : XY 3005                                     EXP DATE   :   23/5/25 

 

                                MANUFACTURED BY SARANYA HERBAL PVT LTD 

Evaluation of herbal medicated hydrogels of methanolic extracts of  Procris repens  and Sargassum duplicatum at various concentrations 

 

Table no.2: Evaluation of Physicochemical parameters 

Parameters Observation 

Hydrogels of methanolic extract of Procris repens and Sargassum duplicatum 

5 % hydrogel 10 % hydrogel 15 % hydrogel 

Colour Pale green Light green Dark green 

Odour Characteristic odour for all 

Consistency Smooth, homogenous, non-greasy 

Foreign 

Particles 

Free from foreign particles and grittiness 

PH 7.22 ± 0.02 7.16 ± 0.01 7.0 ± 0.002 

Good for skin pH 

Extrudability 17.2 gm, Good 16.32 gm, Good 16.11 gm, Good 

Solubility Soluble in water-ethanol 

Viscosity 28092 ± 0.01 cps 28923 ± 0.001cps       32645 ± 0.002cps 

Washability Good 

Values are expressed in mean ± SEM, n = 3 

 

Table no.3: Spreadability of medicated hydrogels of Procris repens and Sargassum duplicatum 

Values are expressed in mean ± SEM, n = 3 

5 %, 10 %, 15 %  hydrogels were found to be easily spreadable. 

 

 

 

 

 

 

 

 

SAMPLE Weight tide to the 

upper 

slide (gm) 

Length of slide (cm) Time taken to separate the 

slides (sec) 

Spreadability (g cm/sec) 

5 % Hydrogel 50 6 10 30 ± 0.03 

10 % Hydrogel 50   6 14.7 20.4 ± 0.0001 

15 % Hydrogel 50 6 17 17.64 ± 0.005 
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Table no 4 : Stability studies of hydrogels of  methanolic extract of  Procris repens and Sargassum duplicatum  at 5°C, 25°C,37°C 

 

Values are expressed in mean ± SEM, n = 3  

All the hydrogels were found to be stable 

 

Drug release studies 

• The formulations 5% to 15% were subjected to in-vitro drug release studies. 

• It showed that  phosphate buffer at pH 7.4 releases about 87.4% of a drug release in 5 hours from the formulation. 

• In 15% formulation, the drug release was higher using pH 7.4 phosphate buffer solution. 

Parameters Monitoring 

phases 

Hydrogels of methanolic extract of P. repens and S. duplicatum 

5 % 

     hydrogel 

10 % 

hydrogel 

15 % 

Hydrogel 

5oC, 25oC, 37oC 

Appearance Initial Pale green, 

smooth, non- greasy 

Light green, 

smooth, non- 

greasy 

Dark green, smooth, non- greasy 

 Final Pale green, 

smooth, non- 

greasy 

Light green, 

smooth, non- 

greasy 

Dark green, smooth, non- greasy 

         PH Initial 7.22 7.16 7.0 

Final 7.22 7.16 7.0 

Viscosity Initial 28092 ± 

0.01cps 

28923 ± 

0.001cps 

32645 ± 0.002 cps 

Final 28092 ± 0.01 

cps 

28923 ± 0.001 

cps 

32645 ± 0.002 cps 

Time 

(min) 

Cumulative% drug release Log %drug release Sq time Log time 

F1 F2 F3 F1 F2 F3 

     0        0         0      0      0        0       0       0          0 

30 9.8 11 10 0.99 1.04        1 5.477 1.4771 

60 17.6 15.4 19.9 1.24 1.18 1.2988 7.745 1.7781 

90 26.8 25.2 28.7 1.42 1.40 1.4578 9.486 1.9542 

120 35.1 34.2 36.2 1.54 1.53 1.5587 10.954 2.0791 

150 44.2 41.3 47.4 1.64 1.61 1.6757 12.247 2.176 

180 57.4 52.2 58.8 1.75 1.71 1.7693 13.416 2.2552 

210 63.8 59.8 67.6 1.80 1.77 1.8299 14.491 2.3222 
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Table no. 5: Drug release studies of 5%, 10% and 15% of formulated hydrogel 

 

 

Graph no.1: In vitro drug release studies of  5%, 10% and 15% formulated hydrogel. 

 

Antiseptic activity of various hydrogels o f  m e t h a n o l i c  extract of Procris repens and Sargassum duplicatum by Agar cup plate method 

a.Anti bacterial activity by Agar cup plate method 

 

Table no.6: Antibacterial activity of formulated hydrogel 

 

 

 

 

 

 

 

 

 

 

Fig 2:Antibacterial activity of hydrogel against Staphyloccus aureus 
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Time (min)

In vitro drug release

5% hydrogel

10% hydrogel

15% hydrogel

240 75.9 64.3 76.3 1.88 1.80 1.8825 15.491 2.3802 

270 81.1 72.8 85.3 1.90 1.86 1.9309 16.431 2.4313 

300 84.2 81.1 87.4 1.92 1.90 1.9430 17.320 2.4771 

Sample mg/ml 
Zone of inhibition 

 (mm in diameter) 

S.aureus 

Streptomycin 

(+CN) 

 

36 ± 0.24 

 

Negative 

Control 

(-CN) 

NA 

 

Hydrogel (15%) 
 

20 ± 0.11 
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b.Antifungal activity by Agar cup plate method 

 

Table no.7: Antifungal activity of formulated hydrogel 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Fig 3: Antifungal activity of hydrogel against Candida albicans 

In vitro wound healing activity of 15% hydrogels o f  m e t h a n o l i c  extract of Procris repens and Sargassum duplicatum  compared with the 

wound healing hydrogel available in the market by Scratch assay method 

 

Standard hydrogel (Silverex heal gel ) 

 

     Fig 4:Wound healing activity of Standard hydrogel ( Silverex heal gel ) 

• The standard hydrogel  was found to elicit significant wound healing efficacy as evidenced from the representative photomicrographs.  

• The wound healing efficiency was found to be in a concentration and time dependant manner.  

• The maximum efficacy was elicited by the concentration 100 µg/mL at the time duration of 36 hours.  

 

 

 

Sample mg/ml Zone of inhibition  

(mm in diameter) 

 

   Candida albicans 

           Clotrimazole (+CN) 32 ± 0.14  

           Negative control (-CN) NA 

 

          Hydrogel (15%) 
25 ± 0.02 
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Average wound area 

 

            

 

 

Table no.8: Average wound area of Standard hydrogel at different concentration 

Graphical representation 

 

                Graph no.2: Wound area of standard hydrogel at different time period 

Significant reduction of wound area in a concentration or time dependent manner was observed. The maximum efficacy was displayed by 100 µg/mL 

treated cells. 

 

Cell migration rate 

 Table no. 9: Cell migration rate of Standard hydrogel at different concentration 

Sample 

Concentration 

Cell Migration Rate (%) 

0 hours 12 hours 24 hours 36 hours 

Control 0.0 8.1 37.3 60.6 

Standard 

25 µg/mL 0.0 52.8 55.4 83.3 

50 µg/mL 0.0 72.3 77.9 97.1 

100 µg/mL 0.0 78.6 95.1 99.2 

 

 

 

Sample 

Concentration 

Average Wound area (Arbitrary units) 

0 hours 12 hours 24 hours 36 hours 

Control 61.4 56.5 38.5 24.2 

Standard 

25 µg/mL 59.3 28.0 26.4 9.9 

50 µg/mL 62.0 17.2 13.7 1.8 

100 µg/mL 64.6 13.8 3.2 0.5 
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Graphical representation 

 

                Graph no.3: Cell migration rate of Standard hydrogel at different time period 

Cell migration was found to be enhanced in sample treated cells compared to control indicating the cell migration capacity of normal cells due to 

sample treatment. 

 

Wound healing activity of formulated hydrogel 

 

 

                       Fig.5: Wound healing activity of formulated hydrogel 

 The formulated hydrogel was found to elicit significant wound healing efficacy as evidenced from the representative photomicrographs. The wound 

healing efficiency was found to be in a concentration and time dependant manner. The maximum efficacy was elicited by the concentration 100 µg/mL 

at the time duration of 36 hours. This is an indication that the sample can be effectively developed therapeutically as a wound healing agent. 

 

Average wound area 

Table no.10: Average wound area of formulated hydrogel  

Sample 

Concentration 

Average Wound area (Arbitrary units) 

0 hours 12 hours 24 hours 36 hours 

Control 61.4 56.5 38.5 24.2 

Formulated hydrogel 

25 µg/mL 67.1 43.4 28.1 19.3 

50 µg/mL 64.8 35.6 17.2 8.6 

100 µg/mL 63.7 27.6 9.7 3.1 
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Graphical Representation 

 

Graph no.4: Wound area of formulated hydrogel at different time period  

Significant reduction of wound area in a concentration or time dependent manner was observed. The maximum efficacy was displayed by 100 µg/mL 

treated cells. 

 

Cell Migration Rate 

 

Sample 

Concentration  

Cell Migration Rate (%) 

0 hours 12 hours 24 hours 36 hours 

Control 0.0 8.1 37.3 60.6 

Formulated hydrogel 

25 µg/mL 0.0 35.32 58.12 71.23 

50 µg/mL 0.0 45.06 73.45 86.72 

100 µg/mL 0.0 56.67 84.77 95.13 

                               

Table no.48: Cell migration rate of formulated hydrogel 

Graphical Representation 

 

 
 

 

 

 

 

 

 

Graph no. 11: Cell migration rate of formulated hydrogel at different time period 

Cell migration was found to be enhanced in sample treated cells compared to control indicating the cell migration capacity of normal cells due to 

sample treatment. 

CONCLUSION : 

In the present investigation, Selected Procris repens plant belonging to terrestrial and Sargassum duplicatum seaweed from marine source. This review 

gives information about the formulation and evaluation hydrogel by using methanolic extract of selected plants. Procris repens (Lour.) B.J.Conn & 

Hadiah commonly known as watermelon begonia or sisik naga is a species of flowering plant in the Urticaceae family. Traditionally, Procris repens is 

used in Chinese medicine to treat allergic dermatitis, hepatitis and icterus. Sargassum duplicatum is used in traditional medicine as antidiabetic agent, 

anticoagulant, anti hypertensive and as an ovicidal agent against mosquito eggs, coastal communities historically used seaweeds as a source of 

fertilizer, food and fodder. Medicated hydrogel of methanolic extract was prepared at various concentrations. After formulation it was evaluated for 
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various physicochemical parameters and in-vitro wound healing activity by protein denaturation inhibition method was conducted. Results shows that 

the hydrogel have wound healing activity and it is physically stable. The goal of this study was to formulate a herbal hydrogel that doesn't cause side 

effects or adverse reactions. namely F1 to F3, were formulated. On various parameters like pH, viscosity, and stability, the assessments of all 

formulations (F1 to F3) were performed. All three formulations showed good consistency, appearance, pH, and simple removal. The formulations 

secure to use for skin applications. These studies indicate the hydrogel is more stable and healthy. 
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