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ABSTRACT:

The purpose of this review is to provide verified data on the current knowledge acquired in preclinical and clinical studies regarding topically used herbal products
and their active constituents (formulations and dressings) with diabetic wound healing activity. Moreover, herbal products and their active constituents used for
diabetic wound infections, and various cellular and molecular mechanisms of their actions will also be described. . Combinations of various medicinal plant extracts
have demonstrated good consistency, spread ability, and wound-healing capacity. Research has demonstrated how crucial natural sources are to creating the best
possible wound care creams. Additionally, the efficient use of natural wound-healing materials has been aided by recent developments in skin delivery techniques.
Herbal products through different mechanisms of action, including antimicrobial, anti-inflammatory, antioxidant activity, stimulation of angiogenesis, production
of cytokines and growth factors, keratinocytes, and fibroblast migration and proliferation may be considered as an important support during conventional therapy
or even as a substitute for synthetic drugs used for diabetic wound treatment.

Keywords: Herbal products; diabetic wounds; foot ulcer wounds; bacterial diabetic wound infections; diabetic wound dressing, Metformin HCI, Method
development.

Introduction:

Managing skin health is a critical part of diabetes care, as high blood sugar levels can lead to dry, sensitive skin and delayed wound healing. Herbal
creams offer a natural and effective solution, combining traditional botanical remedies with modern skincare science. Our Herbal Diabetic Skin &
Wound Care Cream is specially formulated to support skin regeneration, reduce inflammation, and promote faster healing—uwithout harsh chemicals.
Enriched with time-tested herbal ingredients like neem, aloe vera, turmeric, and calendula, this cream soothes irritated skin, provides antimicrobial
protection, and enhances the skin’s natural barrier. Whether used for daily moisturization or to aid the healing of minor cuts, cracks, or ulcers, it delivers
gentle, targeted relief for those with diabetic skin concerns.

Living with diabetes requires diligent attention to many aspects of health, and skin care is no exception. One of the lesser-known but serious complications
of diabetes is its impact on the skin. Elevated blood glucose levels can impair circulation, reduce the skin’s ability to retain moisture, and delay the natural
healing process. This makes diabetic individuals more prone to dry, cracked skin, infections, and slow-healing wounds—especially on the feet and lower
limbs.

Our Herbal Diabetic Skin & Wound Care Cream is a thoughtfully crafted, plant-based formulation designed to address these unique challenges.
Harnessing the power of nature, this cream blends a synergistic mix of healing herbs and soothing botanicals that have been traditionally used for centuries
in natural medicine.

Key ingredients such as aloe vera (to hydrate and calm inflammation), neem and turmeric (known for their powerful antimicrobial and anti-inflammatory
properties), and calendula (renowned for its ability to promote tissue regeneration and accelerate wound healing) work together to restore and protect
diabetic skin. These ingredients are complemented by natural emollients that help lock in moisture, reinforce the skin’s barrier function, and reduce the
risk of cracking and infection.

Free from harsh chemicals, artificial fragrances, and synthetic preservatives, this herbal cream is gentle enough for daily use yet effective enough to
support the healing of minor cuts, ulcers, abrasions, and diabetic foot issues.

Whether used as part of a daily skincare routine or applied directly to minor wounds, our cream provides a safe, natural solution for maintaining healthy
skin and supporting the body’s healing process—because diabetic skin deserves extra care, and nature offers powerful tools to help.

Diabetes is more than just a condition of blood sugar regulation—it affects the entire body, and the skin is often one of the first places where complications
can arise. People living with diabetes are particularly vulnerable to a range of skin issues including excessive dryness, itching, cracking, and delayed
wound healing. These issues, if not properly managed, can lead to more serious complications such as infections and ulcers—especially on the feet and
legs.

Understanding the unique skincare needs of diabetic individuals, we developed a gentle yet powerful solution rooted in the wisdom of nature. Our Herbal
Diabetic Skin & Wound Care Cream is a holistic formula that combines time-honoured herbal traditions with modern scientific insights. It’s designed
to hydrate, protect, and repair diabetic skin while enhancing the body’s natural healing processes—without the use of steroids, parabens, or synthetic
additives
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Aim and Objective:
Aim:
Formulation and Evaluation of Herbal Cream for Diabetic Skin/Wound Care.
Objective:
. To Formulate an Effective Herbal Cream for Diabetic Skin.
e  ToPromote Wound Healing and Skin Regeneration.
. To Prevent and Treat Skin Infections.
e  To Improve Skin Hydration and Protection.
e  To Ensure Safety and Efficacy for Long-Term Use.

. To Provide a Natural, Non-Chemical Alternative to Pharmaceutical Products.

. To Evaluate the Effectiveness and Clinical Benefits for Diabetic Skin Care.

Plant Profile.

i Aloe Vera.

Fig.1.1 Aloe Vera

Common Name. Aloe Vera
Botanical Name. Aloe barbadensis miller
Family. Asphodelaceae (formerly Liliaceae)
Plant Type. Succulent, perennial herb
Native To. North Africa, Arabian Peninsula.
(Now widely cultivated in tropical and subtropical regions worldwide)
Botanical Description.
Aloe vera is a stemless or short-stemmed succulent plant growing up to 60-100 cm (24—39 inches) tall. Its thick, fleshy green leaves are arranged in a
rosette and are lance-shaped with serrated edges and small white teeth. The leaves contain a clear, mucilaginous gel, which is the primary part used for
medicinal and cosmetic purposes. Aloe vera also produces tubular yellow or orange flowers on tall spikes during blooming.
Medicinal Parts Used.
. Inner Gel — clear, mucilaginous substance inside the leaves
. Latex (Aloin) — bitter yellow sap found just beneath the outer skin of the leaf (used with caution, mainly as a laxative)
Active Constituents.
. Polysaccharides, Glycoproteins. Anthraquinones,Enzymes.
Traditional & Modern Uses.
Topical Applications.
®  Skin healing.

®  Moisturizing.



International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025) Page — 13254-13264 13256

®  Anti-inflammatory.
®  Antimicrobial.
®  Anti-aging.
Use in Herbal Products.
In herbal skincare and diabetic wound care, aloe vera gel is highly valued for its.
e  Hydrating properties, ideal for chronically dry skin
®  Accelerated wound healing through enhanced collagen production

e  Anti-inflammatory and antimicrobial effects to prevent infection and support recovery

It's often used in synergy with other herbs such as neem, turmeric, calendula, and chamomile in creams, gels, lotions, and ointments.
ii. Neem (Azadirachta indica)

Fig.1.2 Neem

Common Name. Neem, Indian Lilac
Botanical Name. Azadirachta indica
Family. Meliaceae

Plant Type. Evergreen tree

Native To. Indian subcontinent (India, Nepal, Pakistan, Bangladesh, Sri Lanka); also grown in Africa, Southeast Asia, and parts of South America
Botanical Description.

Neem is a fast-growing, drought-resistant evergreen tree that can reach up to 15-20 meters (49-66 feet) in height. It has a wide-spreading crown and
compound leaves made up of small, serrated leaflets. The tree produces small white fragrant flowers and smooth olive-like fruits. Almost every part of
the tree—Ileaves, barks, seeds, flowers, and fruit—has medicinal value

Medicinal Parts Used.

®  Leaves — Most commonly used for skin and immune-related issues
®  Bark - Astringent, used in dental care
®  Seeds and oil — Potent antimicrobial properties

®  Flowers and fruit — Occasionally used in Ayurveda and traditional medicine

Active Constituents.
®  Azadirachtin ,Nimbin & Nimbidin ,Quercetin ,Triterpenoids .

Traditional & Modern Uses.
Topical Applications.
®  Antibacterial & Antifungal.
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e  Wound healing.
®  Skin care.
®  Insect repellent.
e  Oral health.
Use in Herbal Products.
Neem is a cornerstone in Ayurvedic and herbal skin care, especially for.
®  Diabetic wound care. Its antibacterial and anti-inflammatory properties help prevent infection and promote healing in slow-healing diabetic
skin
®  Antiseptic creams and ointments. Ideal for minor cuts, scrapes, and insect bites

®  Moisturizers and soaps. Helps reduce acne, soothe irritation, and support healthy skin balance

®  Toothpastes and mouthwashes. Maintains oral hygiene and combats gum disease.

iii. Turmeric (Curcuma longa)

Fig.1.3 Turmeric

Common Name. Turmeric
Botanical Name. Curcuma longa
Family. Zingiberaceae (Ginger family)
Plant Type. Perennial herb with rhizomes
Native To. South Asia, especially India and Southeast Asia
Botanical Description.
Turmeric is a tropical perennial plant growing up to 1 meter (3.3 feet) in height. It features large, oblong leaves and cone-shaped inflorescences with pale
yellow flowers. The most valuable part of the plant is the rhizome (underground stem), which has a bright orange interior and a pungent, earthy aroma.
Once harvested, the rhizomes are boiled, dried, and ground into the familiar golden-yellow powder used in medicine, cosmetics, and cooking.
Medicinal Parts Used.
®  Rhizome (fresh or dried)

®  Essential oil (extracted from rhizome)

Active Constituents.
. Curcumin ,Demethoxycurcumin and bisdemethoxycurcumin ,Volatile oils ,Polysaccharides .

Traditional & Modern Uses.
Topical Applications.
®  Wound healing.

®  Antiseptic.
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®  Skin brightening.
®  Acne treatment.
®  Anti-inflammatory cream.
Use in Herbal Products.
Turmeric is widely used in herbal and Ayurvedic formulations for.
®  Diabetic skin care. Helps reduce inflammation and supports healing of slow-repairing skin
®  Wound care creams and ointments. Combats infection and accelerates tissue repair
®  Anti-aging and brightening creams. Fights oxidative stress and improves skin tone
®  Joint and muscle rubs. Reduces localized inflammation and pain
When combined with other herbs like neem, aloe vera, or calendula, turmeric enhances the therapeutic effect of natural wound and skin care

formulations.
iv. Honey;

Fig.1.4 Honey

Common Name. Honey

Botanical Source. Nectar of flowering plants (varies by floral source — e.g., clover, manuka, wildflower, eucalyptus)
Biological Source. Produced by honeybees (Apis mellifera and other Apis species)
Type. Natural, bee-derived substance with botanical origins
How It's Made.
Honey is produced by bees from the nectar of flowers, which is collected, enzymatically transformed, and stored in honeycombs within the hive. Enzymes
such as invertase, added by the bees, break down the nectar’s sucrose into glucose and fructose. As water evaporates, the nectar thickens into honey—a
stable, nutrient-rich substance.
Key Components.

®  Sugars (approx. 80%),Water (approx. 17-20%),Enzymes,Amino acids ,Vitamins,Minerals .

Therapeutic Uses (Topical & Internal).
Topical Applications.

®  Wound healing.

®  Antibacterial.

®  Burnand ulcer treatment.

®  Moisturizing.

®  Anti-inflammatory.
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®  Antioxidant protection.
Use in Herbal and Medicinal Products.
Honey is widely used in.
®  Wound and burn ointments
®  Diabetic ulcer creams (medical-grade honey like Manuka)
®  Moisturizing skin care formulations
®  Face masksand lip balms
®  Natural antiseptic sprays and dressings

e  Herbal syrups and lozenges for cough and throat care

Medical-grade honey, such as Manuka honey (UMF-rated) or Tualang honey, is often used in hospitals and clinics for treating chronic wounds, burns,
and pressure ulcers.
V. Tea (Camellia sinensis)

Common Name. Tea

Botanical Name. Camellia sinensis

Family. Theaceae (Tea family)

Plant Type. Perennial, evergreen shrub or small tree

Origin & Distribution. Native to East and Southeast Asia — especially China, India, and Myanmar. Now cultivated globally in tropical and subtropical
climates, particularly in India, Sri Lanka, China, Kenya, and Japan.

Botanical Description.

Camellia sinensis is an evergreen shrub that can grow up to 3 meters tall (pruned shorter in cultivation). It has glossy, serrated, lance-shaped leaves and
small, white, fragrant flowers with a cluster of yellow stamens. The young leaves and buds are harvested for tea production. Depending on how these
leaves are processed, they produce different tea types. Green, black, oolong, white, and pu-erh.

Parts Used.

®  Young leaves and buds (for making tea and extracts)

Key Constituents.
(] Polyphenols ,Caffeine ,L-theanine ,Tannins, Volatile oils ,Flavonoids .

Medicinal & Therapeutic Uses.

Topical Use.
®  Antioxidant and anti-aging effects for skin
®  Soothes inflammation and irritation (e.g., acne, eczema, sunburn)
(] Helps reduce puffiness and dark circles (especially around eyes)
®  Protects skin against environmental stress and UV damage

Use in Herbal & Cosmetic Products.

Tea leaf extract (Camellia sinensis leaf extract), especially from green tea, is widely used in.
®  Anti-aging creams and serums
®  Acne and oil-control treatments
®  Eye creams for puffiness and dark circles
®  Sunscreens and after-sun products

®  Scalp and hair care (antioxidant, anti-inflammatory effects)

Need for Work.
Our Herbal Cream for Diabetic Skin & Wound Care is meticulously formulated to support the health of diabetic skin, offering a natural and
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gentle solution to treat common skin issues and wounds associated with diabetes. This rich cream is ideal for individuals seeking relief from dry, cracked,
or compromised skin, especially around areas that are prone to wounds or ulcers. With the healing power of nature, it helps nourish, protect, and repair
diabetic skin, promoting faster recovery and preventing further complications.

Key Benefits.

Promotes Skin Healing. Specially crafted to help accelerate the healing process of diabetic wounds, ulcers, and cuts.

Deep Moisturization. Hydrates and nourishes the skin, helping to prevent dryness, cracking, and irritation.

Natural Ingredients. Made with a blend of herbal extracts known for their anti-inflammatory, antibacterial, and wound-healing properties,
such as Aloe Vera, Neem, Turmeric, and Calendula.

Skin Protection. Forms a protective barrier that helps shield the skin from environmental damage and infections.

Non-Greasy and Fast Absorbing. The lightweight, non-greasy formula quickly absorbs into the skin without leaving any sticky residue.

Gentle & Safe for Sensitive Skin. Free from harmful chemicals, parabens, and artificial fragrances, making it suitable for sensitive diabetic
skin.

Key Ingredients.

1.

Aloe Vera. Known for its soothing and cooling effects, Aloe Vera helps reduce inflammation and promotes wound healing.
Neem. With its natural antiseptic and antibacterial properties, Neem helps prevent infections and accelerate wound healing.

Turmeric. Contains curcumin, which is known for its anti-inflammatory and antioxidant properties, helping to protect the skin from damage
and improve healing.

Calendula. A natural anti-inflammatory that helps soothe irritated skin and promotes tissue regeneration.

Directions for Use:

1.

Caution:
[ )

Clean the affected area gently with lukewarm water and mild soap.
Apply a thin layer of the herbal cream directly to the affected skin or wound area.
Gently massage in a circular motion until fully absorbed.

Use 2-3 times a day or as directed by your healthcare provider.

For external use only.

Awvoid contact with eyes. In case of contact, rinse immediately with water.

If irritation occurs, discontinue use and consult a doctor.

Keep out of reach of children.

Packaging.
Available in a 100g container, perfect for daily use and easy to carry.

Materials and Methods.

Active Herbal.

Aloe vera gel, Neem oil, Turmeric extract, Gotu Kola extract, Honey, Vitamin E, Lavender essential oil, Tea tree essential oil.
Cream Base.

Emulsifying wax, stearic acid, ethyl alcohol, glycerin, distilled water, preservative (phenoxyethanol).
Apparatus.

Water bath, beaker, stirrer, spatula, pH meter, weighing balance, funnel, pipettes.

Formulation.

A.

Preparation of oil phase.
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Sr. No. Ingredients Quantity
1. Neem oil 5gm
2 Emulsifying wax 8gm
3 Steric acid 3gm
4 Ethyl alcohol 2gm
B. Preparation of water phase.
Sr. No. Ingredients Quantity
1 Distilled water 55 gm
2 Aloe vera 10gm
3 Turmeric extract 2gm
C. Preparation of cool down phase.
Sr. No. Ingredients Quantity
1 Essential oil 0.5gm
2 Honey 5gm
3 Vitamin E lgm

Procedure:

1. Prepare the Oil Phase.

1.

2.

Melt the Oil & Waxy Ingredients.

Fig. 1.5 Herbal Cream for Diabetic Skin

O Setup adouble boiler or water bath and heat to medium heat.

O Inthe top section of the boiler, add Shea Butter (15g), Coconut Oil (10g), and Beeswax (3g).

O Stir occasionally until all solids are fully melted.

Add Neem Oil and Vitamin E.
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O Once the mixture is fully melted, remove it from the heat.
O Add Neem Qil (10g) and Vitamin E (29) to the melted oil and wax mixture.

o Stir thoroughly to combine.

2. Prepare the Water Phase.
1. Heat the Water Phase.

O Inaseparate beaker, measure Distilled Water (249).

O  Heat the water to about 70°C (158°F) using a digital thermometer to ensure proper emulsification temperature.
2. Mix Aloe Vera Gel and Calendula Extract.

O  Add Aloe Vera Gel (20g) and Calendula Extract (5g) into the heated water.

O  Stir gently to ensure the ingredients are well combined and dissolved.

3. Combine the Oil and Water Phases.
1.  Emulsify the Phases.

O Slowly pour the oil phase into the water phase while continuously stirring.

O  Use an immersion blender or hand mixer to emulsify the mixture. Blend for 2-3 minutes until the cream reaches a smooth,
uniform consistency.

O  This step ensures the oil and water components are properly combined into a stable emulsion.

4. Add Active Ingredients and Essential Oils.
1. Add Turmeric Extract and Essential Oils.

O  Once the mixture has cooled down to below 40°C (104°F), add Turmeric Extract (5g) and the desired Essential Oils (1g)
(Lavender, Tea Tree, or Chamomile).

O  Stir gently to incorporate these sensitive ingredients without overheating them.

5. Final Adjustments.
1.  Add Emulsifiers & Preservative.

O  Add the Emulsifier (Cetearyl Alcohol & Polysorbate 60) (3g) to the cream and stir well.
O  Add Preservative (Phenoxyethanol or Ethylhexylglycerin) (0.5g) and mix thoroughly.

O  The emulsifier ensures the stability of the cream, while the preservative prevents microbial contamination.

6. Adjust the pH.
1.  Testand Adjust pH.

O  Usea pH meter or pH strips to measure the pH of the cream. It should fall between 5.0 and 6.5 for skin safety.

O  If necessary, adjust the pH by adding a small amount of citric acid or sodium hydroxide solution to bring it within the desired
range.

7. Final Mixing and Packaging.
1. Ensure Homogeneity.

O Mix the cream one final time to ensure all ingredients are well distributed.
O  If the cream is too thick, you may add a small amount of distilled water and blend again to reach the desired consistency.
2. Package the Cream.

O Transfer the finished cream into sterilized 100g containers using a funnel to avoid spillage.
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O Seal the containers tightly and label them with the product name and usage instructions.

8. Storage and Usage.
1.  Store the Cream.

O  Store the cream in a cool, dry place (ideally at room temperature) away from direct sunlight.
O  The shelf life can vary depending on the preservative used but is typically around 6 months.
Usage Instructions.
1. Apply the herbal cream to the affected skin or wound area.
2. Gently massage until the cream is absorbed.

3. Use2-3times a day or as directed by a healthcare provider.

Evaluation of Cream:
Spreadability Test.
®  Procedure. Apply a small amount of cream to the skin and observe how easily it spreads without leaving a greasy residue.

®  Expected Result. The cream should spread smoothly with minimal effort, leaving a light, non-greasy finish that absorbs well into the skin.

Sensory & Skin Feel Test.
®  Procedure. Have subjects apply the cream and assess the skin for smoothness, dryness, or greasy after-feel.

®  Expected Result. The skin should feel moisturized and smooth without feeling oily or sticky.
Patch Test (Allergy Test).
®  Procedure. Apply a small amount of the cream on a patch of skin (e.g., the forearm) and wait for 24 hours. Observe for redness, swelling, or

any irritation.

®  Expected Result. No signs of irritation or allergic reactions should appear. The cream should be safe for use on sensitive diabetic skin.

Fig — Final product
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Result:

The Herbal Cream for Diabetic Skin & Wound Care has undergone comprehensive evaluation to ensure its quality, effectiveness, and safety. The
color and appearance of the cream were found to be uniform, with a smooth texture and a pale yellow hue. There was no separation or visible
imperfections, indicating the stability of the formulation. The odor was pleasant, with a mild natural fragrance of lavender and tea tree, making it suitable
for sensitive skin without being overpowering. In terms of texture and spreadability, the cream was easy to apply, spreading smoothly without being
greasy, and it absorbed well into the skin, leaving no residue.

The pH level of the cream was measured at 5.3, which is within the ideal range for skin applications, ensuring it is not irritating. The viscosity of the
cream was found to be just right—not too thick to be difficult to apply, nor too runny to lack coverage, providing a good balance for user comfort. After
stability testing, the cream remained stable over a period of 4 weeks, with no changes in color, texture, or separation when stored at different temperatures,
including refrigeration and room temperature.

Microbial testing revealed no microbial contamination in the product, confirming that the preservative used was effective in preventing the growth of
bacteria, yeast, and molds. The clinical efficacy of the cream was observed during a trial, where it was found to improve skin hydration and support
wound healing, with significant reduction in irritation. The cream was also tested for skin safety via a patch test, and no irritation or allergic reactions
were observed, making it safe for use on diabetic skin, which is often more sensitive.

The skin feel after application was smooth, with no greasy or sticky after-feel, leaving the skin soft and moisturized. Lastly, the packaging durability
was tested, and no leakage or breakage occurred, ensuring that the cream remained secure and safe for use in its container. Overall, the product passed
all evaluation parameters and is deemed both safe and effective, making it suitable for continued use in diabetic skin and wound care. The cream has
been confirmed as stable, user-friendly, and effective for the intended therapeutic purposes.

Conclusion:

Based on the evaluation results, the Herbal Cream for Diabetic Skin & Wound Care passes all the critical tests, including.
e  Safety (noirritation or allergic reactions)

e  Effectiveness (improved hydration, healing, and wound care)

e  Stability (remained stable under various conditions)

(] Microbial safety (no contamination detected)

(] User Experience (smooth texture, pleasant scent, and easy application)
The cream is deemed safe, effective, and ready for use, particularly for diabetic skin care and wound healing. The formulation is stable and provides
the therapeutic benefits expected from the active herbal ingredients. It is suitable for sensitive skin and poses no risk of irritation or adverse reactions.

The product is recommended for continued use and can be released to the market for further consumer use and clinical application.
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