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ABSTRACT 

Dry and fissured skin can be defined as rough, dry, flaky, non-elastic skin with cracks that cause pain. They are usually observed on the 

legs, heels, hands, elbows, and knees due to uneven pressure, exposure to the weather, and improper skin care. Such a condition may 

frequently lead to the formation of open fissures, resulting in irritation and infection. There are a few moisturizing creams and ointments 

designed to eliminate this problem. However, not all of them are suitable for daily use since they may lack certain beneficial ingredients. 

Therefore, this study aims to prepare a skin crack-repairing and peeling gel solution that will address this issue efficiently by combining 

the properties of hydrating, peeling, and barrier-protective dosage forms. 

The composition that will be prepared for the experiment will contain all the necessary ingredients for repairing and softeni ng dry, 

cracked skin. A sufficient amount of humectants will be introduced to the solution to help retain moisture in the skin. Emollients and 

skin conditioning agents are also essential due to their ability to moisturize, smooth, and make the skin less rough and flaky. Moreover, 

the gel-like substance should include mild keratolytic and peeling agents to remove the top layer of dead and damaged skin. Lastly, 

some film-forming and soothing agents can be added to the solution to improve its texture and therapeutic features. The final product 

will have a convenient form that allows it to spread easily and uniformly on the surface of the skin, penetrate it deeply, and not leave 

noticeable traces after rubbing. 

The physical and chemical properties of the prepared medication will be analyzed to observe its organoleptic properties, pH, 

homogeneity, viscosity, spreadability, washability, stability, skin compatibility, and moisturizing ability. The experiment will also 

determine the effect of the gel-like composition on the cracks, roughness, and dryness of the skin. In addition, the stability of the final 

product will also be observed to estimate its possible application in cosmetics. The gathered results will help conclude the ability of the 

created composition to heal, moisturize, and protect the skin from external irritants. 

In general, this research aims to find an effective, safe, and convenient method to repair and maintain the skin with cracks. The expected 

outcome of this study is to elaborate on a composition that will combine the beneficial effects of several therapeutic skin treatments. 

The obtained solution would be helpful for persons who suffer from fissured and dry skin areas that leave marks on the epidermis after 

regular treatment. This experiment is also expected to show how such a composition may become a viable alternative to traditional 

heavy creams and ointments that can be overly greasy and difficult to remove from the skin. Ultimately, this study will demonstrate 

how a gel solution can help treat and prevent fissured skin while providing a better cosmetic finish than a standard moisturizing cream. 
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INTRODUCTION 

Skin is the largest and most complex organ of the human body that forms the body’s outer surface. It plays a protective role against the 

external environment, prevents dehydration, regulates temperature, and provides sensation. The skin’s appearance depends on the 

amount of water in it, the state of the lipid layer, the renewal of the cells that make up the epidermis, the action of the environment, and 

the protection provided by the skin. 

The surface of the skin is designed to retain water in the body while allowing for free removal. The natural moisturizing factors, 

intercellular lipid layers, sebum, and the special structure of corneocytes are responsible for the balance of water and protection from 

the outside. A disturbance of this balance leads to dryness, roughness, flakiness, and reduced elasticity of the skin. As a consequence of 

dryness and the natural process of keratinization, the skin loses its elasticity and sheds in flakes. With the increased load on the skin, 

cracks also appear, which penetrate into the skin’s depth. 

 

Most often, dryness and cracks occur on the legs and feet, less often on the arms and hands. Such changes in the skin can be caused by 

dry air, cold weather, excessive water, soap, hardening, lack of massage, friction, and a decrease in the amount of moisture due to the 

shedding of the top layer of the epidermis. The thickened and rough skin of the heel is subject to cracks due to the constant load on the 

feet. In addition, the decreased elasticity of the skin contributes to the formation of fissures that are difficult to heal. 
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The available moisturizing creams, pastes, and salves cannot solve the problem of fissures. To achieve good results, a product is needed 

that would remove the dry and rough layer of the skin, moisturize, soften, protect, and renew the upper layers of the epidermis, restoring 

the integrity of the skin. The main idea of the work is to develop a multifunctional skin crack-repairing and peeling gel-solution that 

would restore the skin’s protective barrier and eliminate the roughness caused by the accumulation of dead cells. 

 

The research work “Formulation and Evaluation of a Skin Crack Repair and Peeling Gel-Solution for the Treatment of Dry and Fissured 

Skin” is devoted to the creation of a cosmetic product that would effectively solve the problem of dryness and fissures. The goal of this 

work is to develop a cosmetically acceptable composition that would repair the skin and remove the rough and dead layer of the 

epidermis. 

 

FORMULATION TABLE 

Table 1: Formulation table 

Sr.No. Ingredients 100g 20g Properties of 

Ingredients 

1 Water Qs to 100g Qs to 20g Vehicle, Base 

2 Urea 25g 5g Keratolytic agent 

3 Polyvinyl Alcohol 10g 2g Peel off 

4 Polyvinyl Pyrrolidone 6g 1.2g Film former 

5 Propylene Glycol 8g 1.6g Humectant 

6 Glycerine 6g 1.2g Humectant 

7 Salicylic Acid 1g 0.2g Exfoliant 

8 2-Phenoxyethanol 0.5g 0.1g Preservative 

9 Disodium EDTA 0.1g 0.02g Chelating agent 

10 Carbomer 0.3g 0.06g Viscosity modifier 

11 Triethanolamine Qs to adjust pH Qs to adjust pH Neutralizer 

 

 

METHOD OF PREPARATION 

1. Cleaning and weighing. All glassware is cleaned and rinsed with purified water. Each ingredient is weighed on the analytical 

balance using glazed paper. The carbomer is weighed quickly as it is very fine. The balance is tared before each addition. 

2. Preparation of Phase A (PVA solution). The PVA is sprinkled gradually into the first portion of water while under magnetic 

stirring to prevent lumping. The beaker is placed directly on the hot plate and heated under continuous stirring with a 

thermometer immersed in the solution until the solution becomes clear. The temperature remains moderate throughout the 

heating with continuous stirring, as direct contact with the hot plate will cause intense local heating over the beaker base, 

leading to scorching and discoloration of the polymer at the contact point with glass, especially if the mixture is left stagnant. 

On reaching clarity, the solution is taken off the heat and cooled down to room temperature. 
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Fig. 1: Preparation of Phase A 

 

3. Preparation of Phase B (carbomer dispersion). In the second beaker, the carbomer is sprinkled into the second portion of water 

under low to moderate continuous stirring. It is added in small portions rather than all at once (since rapid addition leads to 

lumping that is difficult to break up later). The beaker is capped and left alone to completely hydrate with no lumping present. 

During this stage, the polymer coils absorb the aqueous phase and swell, but full thickening will occur later at the stage of 

neutralization. 
 

 

Fig. 2: Preparation of Phase B 

 

4. Phase C: Preparation of aqueous auxiliary solution. In a third beaker, the PVP is dissolved in a small portion of purified water 

with gentle stirring. The solution is then charged with the urea, glycerine, and disodium EDTA in succession, with thorough 

stirring after each addition, until the solution is clear with no visible undissolved material. 
 

 

Fig. 3: Preparation of Phase C 

 

5. Phase D: Preparation of active ingredient solution. The salicylic acid is ground to a fine powder using a mortar and pestle. The 

powder is transferred to a beaker and dissolved in the propylene glycol, gently stirring and warming on the hot plate as needed. 

The solution is continuously stirred until no crystals are visible, and it has been cooled as needed for use. 
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Fig. 4: Preparation of Phase D 

 

6. Combining Phases A + C into Phase B. Using an overhead mechanical stirrer at low speed, the mixture of phases A + C (PVA 

solution + PVP, urea, glycerine and EDTA solution) is slowly added into the hydrated Phase B (carbomer dispersion). Slow 

pouring down of phases A + C (again via small steady flow) is continued until all are combined. Slow-speed stirring is 

maintained to avoid entrapment of air. 

 

 

Fig. 5: Combining two phases 

 

7. Incorporating Phase D (salicylic acid in propylene glycol) is slowly added into the mix under continued stirring as a thin stream 

to keep the salicylic acid from precipitating upon contact with the aqueous base. 

 

 

Fig. 6: Incorporation of Phase D 

8. Adding the preservative. The mixture is cooled at room temperature, and 2-phenoxyethanol is added and mixed in until evenly 

distributed (The preservative is only added after all heating steps, to prevent loss by evaporation or degradation). 

9. Neutralization and gel formation. The neutralizer is added dropwise under slow ongoing stirring on the overhead stirrer. The 

speed of the overhead stirrer is reduced gradually as viscosity builds up. 

10. pH adjustment. The pH is measured using a calibrated pH meter, and time is given for the reading to stabilize in the gel. Further 
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neutralizer or a drop of acid can be added to reach the target pH as required. Carbomer gels are rheologically stable over 

approximately pH 5.0–8.0, so the target is selected within this mildly acidic, skin-compatible range suitable for salicylic acid. 

stable over approximately pH 5.0–8.0, so the target is selected within this mildly acidic, skin-compatible 

range suitable for salicylic acid. 
11. Volume make-up. The remaining purified water is added to bring the final mass, and the gel is gently stirred until thoroughly 

smoothed. 

 

12. De-aeration. The gel is left to stand in an ultrasonic bath for a time to remove bubbles (This step is important as bubbles will 

affect subsequent measurements of clarity and viscosity). 

 

 

Fig. 7: Process for Deaeration of prepared formulation 

 

13. Packaging. The gel is transferred into a clean/dry container, filling it slowly with a spatula or syringe to avoid entrapment of 

air. The container is then closed securely. 
 

 

Fig. 8: Final product 

 

EVALUATION PARAMETERS 

1. Organoleptic properties. Appearance, colour, clarity, homogeneity, odour and texture were assessed visually and by touch. 

Appearance and colour were examined on a glass slide against white backgrounds in natural light, clarity against dark and 

light backgrounds, homogeneity by pressing the gel between thumb and forefinger and spreading it on a slide, and texture by 

rubbing a small amount on the back of the hand. 
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Table 2: Organoleptic Evaluation Observation Table 

 

Sr. No. Parameter Method of evaluation Final observation 

1 Appearance Visual examination against a white background Smooth, Semi-solid gel 

2 Colour Visual examination against a white tile Colourless/Slightly cloudy 

3 Clarity Visual examination against dark and light 

backgrounds 

Clear 

4 Homogeneity Manual spreading between fingers and on glass 

slide 

Homogeneous, Free from 

lumps 

5 Odour Direct sensory examination Mild, Characteristic 

6 Texture Application and rubbing on the skin Smooth, easily spreadable 

 

Fig. 9: Final peeling gel-solution 

 

2. pH. Approximately 1 g of gel was dispersed in distilled water, and the pH was read with a digital pH meter. The measured 

pH was found to be in the range of 5.78 

 

Fig. 10: pH determination using a digital pH meter 
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3. Spreadability. Spreadability was measured by the glass-slide method. About 0.5 g of gel was placed on a glass plate and 

covered with a second plate; uniform pressure was applied, and the distance spread was measured. 

 

Fig. 11: Spreadability evaluation using the glass slide method. 

 

4. Specific gravity. Specific gravity was determined with a pycnometer as (W3 − W1)/(W2 − W1), where W1, W2, and W3 

are the weights of the empty pycnometer, the pycnometer filled with distilled water, and the pycnometer filled with gel. The 

specific gravity was found to be 1.12 

 

Fig. 12: Determination of specific gravity using pycnometer. 

 

5. Skin compatibility (patch test). A small amount of gel was applied to the skin, and the site was observed for redness, 

itching, burning sensation, and inflammation. 
 

Fig. 13: During application Fig. 14: During waiting period Fig. 15: After peeling 

 

Observation Table: 

Table 3: Patch Test Observation Table 

Sr. No. Parameter Observation 

1 Redness Not observed 

2 Itching Not observed 

3 Burning sensation Not observed 

4 Inflammation Not observed 
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6. Accelerated stability. Gel samples in the product container were stored under accelerated conditions and examined on days 

1, 7 and 15 for appearance, colour, clarity, homogeneity, odour, pH, viscosity, and spreadability. 

 

Observation: 

   
Fig.16: Day 1 Observation Fig.17: Day 7 Observation Fig.18: Day15 Observation 

Table 4: Accelerated stability study observation table. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Identity of salicylic acid by TLC. The gel was compared with a pure salicylic acid reference on the same plate, and Rf was 

calculated as the distance travelled by the spot divided by the distance travelled by the solvent front. 

 

Fig. 19: Result for identification of the presence of salicylic acid 

 

RESULT 

The skin crack repair and peeling gel solution is prepared in the form of phase-wise dissolution, which was evaluated for organoleptic, 

physicochemical, and safety attributes. 

The gel is smooth and has a homogeneous mass, showing that the carbomer was properly swollen and neutralized, and the polymers are 

homogeneously mixed. The product is observed to be transparent with no particles or air gaps observed, which indicates that active 

Sr. No. Parameter Observation 

1 Appearance change No change observed 

2 Colour change No change observed 

3 Clarity change No change observed 

4 Homogeneity change No change observed 

5 Odour change No change observed 

6 pH change No change observed 

7 Viscosity change No change observed 

8 Spreadability change No change observed 
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substances are fully incorporated into the formulation and allows the elimination of bubbles during deaeration. Furthermore, the product 

spreads easily on the surface without leaving visible traces when removed, signifying that it has a good topical performance. In general, 

the obtained results demonstrated that a uniform gel with desirable organoleptic properties was prepared, fulfilling the objective of the 

study. 

The pH of the gel was found to be in the acceptable range for topical use, as it was neither acidic nor alkaline, which may irritate the 

skin. Thus, the gel is properly neutralized, meeting the corresponding process objective. In addition, the spreadability tests showed that 

the gel was easily spread with minimal effort and did not leave any uneven spots after removal. 

This indicates that the gelling and film-forming agents were dosed appropriately to provide satisfactory spreading and coating properties, 

meeting the corresponding objective. Concerning the physicochemical properties, the density of the preparation was found to be 

consistent with the expected value for an aqueous solution with the addition of humectants, polymers, and active ingredients. 

This result proves that the gel has an optimum consistency, which can be manufactured consistently, thus fulfilling the corresponding 

objective. In addition, the patch test did not show signs of irritation, redness, itching, burning, or inflammation after the application of 

the gel, implying that the skin tolerates the product well. Thus, the safety evaluation was found to be in concordance with the 

expectations, thus meeting the corresponding objective. 

 

 

DISCUSSION 

The gel was prepared successfully via the stage-wise dissolution method. The division of the process into four stages contributed to 

obtaining the mixture with the desired working characteristics due to the convenience of the introduction of each polymer and active 

ingredient in the form suitable for dissolution or incorporation: melting PVA, hydrating carbomer before neutralization, mixing water-

soluble humectants with PVP, and pre-dissolving salicylic acid in propylene glycol and adding it in a thin stream. The final product is 

a clear solution without lumps and bubbles, meaning that the hydration, neutralization, and de-aeration processes occurred properly. 

The determined pH of 5.78 was slightly higher than the healthy pH of the skin of approximately 4.7, but it was within normal limits for 

topical preparations and sufficient for the action of an acidic agent, salicylic acid. For reference, the pH was measured in the 1:10 

aqueous dispersion; therefore, the value should not be compared directly with the gel composition. 

The specific gravity of the gel is 1.12, which is expected for an aqueous solution with incorporated humectants, polymers, and active 

ingredients. It confirms the preparation consistency and can be used for further batch control analyses since the value is in the expected 

range. Besides, the gel’s easy spreading properties ensure its uniform distribution over the skin area, which enhances the controlled 

release of active substances. 

No irritation symptoms were detected in the patch test, which is a positive result given that the preparation contains urea and salicylic 

acid, both of which are known to cause dose-dependent irritation manifestations. The result, nevertheless, should be considered 

preliminary because the test was performed on an uncharacterized sample (the number of subjects and inclusion/exclusion criteria were 

not specified). Therefore, no conclusions can be drawn on the relationship between the test duration and the development of cumulative 

irritation or allergic reactions. 

The TLC analysis confirmed the presence of salicylic acid in the composition and the absence of degradation products, as no additional 

spots were detected in the sample. However, no quantitative information was obtained, as TLC is a qualitative technique. In particular, 

the amount of acid and its concentration in the gel layer or the amount introduced into the skin were not determined. 

The developed formulation is consistent with previously described clinical cases using combined urea-salicylic acid preparations for 

the treatment of hyperkeratotic skin conditions. However, instead of a traditional cream-gel consistency, a peel-off gel was selected as 

the delivery system. Its selection was dictated by the choice of the PVA-PVP polymer system, which allows the preparation of film-

forming systems. The removal of the polymer film from the skin surface is facilitated by the addition of propylene glycol and PVP. 

 

FUTURE PROSPECTS 

 

1. The present study has demonstrated a stable, cosmetically acceptable, and skin-compatible gel-solution for the management 

of dry and fissured skin, but there are several avenues open for extending and strengthening this work. 

2. A direct instrumental or subjective evaluation of the formulation’s moisturizing and skin-conditioning performance should 

be undertaken in future work. For example, it would be interesting to undertake a corneometric assay of stratum corneum 

hydration prior to and following application, assessment of transepidermal water loss, and a structured subjective scoring of 

softness and dryness by volunteers over a defined application schedule. 

3. Total viable microbial count should be supplemented with recorded observations across the different storage intervals, as 

well as being critical to determining the formulation shelf life; these are essential to assessing the formulation’s ongoing 

safety. 

4. Future work could extend the present work to a repeated or longer-duration patch test across a larger volunteer panel, which 

would provide a more robust indication of cumulative irritation potential across different skin types, particularly pertinent to 

a product intended for regular, ongoing use on cracked and already-compromised skin. 

5. A formal assessment of the formulation’s peeling and exfoliating efficacy on actual dry, rough, or fissured skin would also 

be a valuable extension of this work, given that the present study confirmed the chemical presence and integrity of salicylic 

acid through thin-layer chromatography but did not directly measure its clinical or cosmetic exfoliating effect on skin. 

6. Future studies could also examine the optimization of the individual ingredient concentrations, particularly the relative 

proportions of urea and salicylic acid, through a systematic formulation design, in order to identify the combination that best 

balances hydrating, conditioning, and peeling effects while minimizing irritation potential, building on the single formulation 
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evaluated in the present study. Future studies could also examine the optimization of the individual ingredient 

concentrations, particularly the relative proportions of urea and salicylic acid, through a systematic formulation design, in 

order to identify the combination that best balances hydrating, conditioning, and peeling effects while minimizing irritation 

potential, building on the single formulation evaluated in the present study. 

7. Finally, with a more complete set of efficacy, stability, and safety data in hand, the formulation could be considered for 

comparative evaluation against existing marketed moisturizing and keratolytic products for dry and fissured skin, which 

would help establish its relative performance and potential viability as a cosmetically elegant alternative to conventional 

heavy creams and ointments, as proposed in the rationale for this. Keratolytic products for dry and fissured skin, which 

would help establish its relative performance and potential viability as a cosmetically elegant alternative to conventional 

heavy creams and ointments, as proposed in the rationale for this. 

 

CONCLUSION 

A transparent, easily spreadable carbomer-based gel-solution that incorporates urea, salicylic acid, PVA, and PVP was successfully 

prepared through a reproducible phase-wise preparation method. The resulting preparation demonstrated a skin-compatible pH of 5.78, 

a specific gravity of 1.12, the absence of visible instability after 15 days, the lack of irritation on a preliminary patch test, and retained 

salicylic acid on TLC. The obtained results justify the formulation’s potential as a cosmetically appealing cream for the management 

of dry and fissured skin through multiple routes of investigation. Instrumental evaluation of hydration and exfoliation, quantitative 

stability analysis, microbial limit and preservative-efficacy testing, optimization of the ratio of urea to salicylic acid, and a large-scale 

patch-test panel are required before efficacy or safety can be claimed. 
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