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Abstract: The project "Formulation and Evaluation of Topical Analgesic Cream" aims to develop a cream for localized pain relief using
active ingredients like NSAIDs, menthol, and camphor. The formulation process focuses on achieving optimal consistency, stability,
and effective skin absorption. The cream is evaluated through in vitro tests, including stability, pH, and rheological assessments, ensuring
long-term efficacy. In vivo clinical trials are conducted to assess the cream's analgesic effectiveness, potential skin irritation, and overall
user satisfaction. The objective is to create a safe, effective, and user-friendly topical analgesic cream, providing a non-invasive
alternative to oral pain medications with fewer systemic side effects. This innovative formulation is expected to significantly enhance
pain management options.
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1. INTRODUCTION

An introduction to the design and evaluation of cosmetic products includes laying the foundation for the study by discussing the conse
quences and effects of pain and the need for effective treatment. This chapter explains the rationale for the development of topical crea
ms and highlights their advantages over oral medications, such as targeted relief, reduction of side effects and increased patient compli
ance. The clear aim of this study is to create cosmetic with improved antibacterial effect and to evaluate its effectiveness and safety fo

r long term use.

A comprehensive literature review is presented, summarizing current research on cosmetics and identifying gaps in knowledge or are
as for improvement. Following the introduction, the formulation phase consists of selecting the right ingredients based on their antibac
terial properties and skin compatibility, improving the adhesive throughout the design process, and defining its physical and chemical

properties. The evaluation phase includes in vitro and in vivo studies to evaluate the effectiveness, safety and longterm effects of the ¢
ream through laboratory, animal or human studies and customer feedback. The decision summarizes the main points of the study, dem
onstrates the longterm local treatment potential of this drug, and suggests avenues for future research and medical use. Millions of peo
ple seek medical treatment for acute and chronic diseases. Traditionally, oral medications such as opioids and nonsteroidal antiinflam

matory drugs (NSAIDs) have been the mainstay of treatment. However, these drugs often cause significant side effects that limit their
longterm use and effectiveness. In recent years, topical medications have emerged as a promising method of pain management and pro
vide many of the benefits of oral birth. In this comprehensive review, we will explore the mechanisms, benefits, uses, and future prosp
ects of topical drugs in the treatment of pain. pain. Unlike oral medications, which rely on the body's system for distribution, topical m
edications act directly at the site of application, reducing injury and reducing the risk of adverse events. This focus has many advantag
es over oral administration, including higher plasma levels, higher bioavailability, longer duration of action, and fewer side effects. On
e of their best aspects is that they can bypass firstpass metabolism, a process in which oral medications are metabolized by the liver be

fore reaching the body. By avoiding this process, cosmetics can achieve higher bioavailability and effectiveness, making them particul
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arly suitable for local treatments such as muscle and joint pain. Nonsteroidal antiinflammatory drugs, capsicum and local anesthetics a

re the most commonly used actinometry drugs.
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Fig 01: Structure of Skin

Nonsteroidal antiinflammatory drugs work by blocking the production of prostaglandins, which mediate pain and inflammation. Caps
icum from cayenne pepper has antiinflammatory properties that help lower blood pressure and reduce pain. Local anesthetics such as |
idocaine and prilocaine provide temporary pain relief by blocking blood vessels in the affected area. Each formulation has unique adva
ntages in terms of drug release, skin penetration, and patient preference. The cream is an emulsion of oil and water that spreads easily

on the skin. Ointments, on the other hand, are semi structured products that provide protection and longterm drug release.

Gels are clear formulas or formulas that provide rapid release and cooling and are suitable for severe pain. The patch is an adhesive th

at provides longterm control of the medication, providing convenience and pain relief.

Many factors can affect skin permeability, including the physicochemical properties of the drug, properties of the formulation, and ski
n condition. Improving skin penetration is an important area of pharmaceutical research where many strategies are being investigated,

including the use of antibiotics, nanoparticles and microneedle technology.

Cosmetic products have antiinflammatory and diuretic effects. For example, topical contraceptives containing hormones such as proge
sterone and estrogen can be applied directly to the skin, providing an alternative to traditional oral contraceptives with fewer side effec
ts. Similarly, topical anticholinergic medications can treat urinary incontinence by reducing bladder spasms and increasing bladder cap
acity. Internal ointment is used on the mucosa of the mouth, genitals or anorectal tissues and is intended to create a local application ar
ea. Cosmetic products such as lotions, creams, and patches are applied to the skin to help reduce musculoskeletal pain and inflammati

on. Maximize its performance and security. These include improving access to medicines, reducing skin allergies, improving safety an
d addressing patient compliance issues. Additionally, regulatory oversight such as product registration and postmarket monitoring are

necessary to ensure the safety and effectiveness of cosmetics. Target assistance can be provided in less time. With continuous advance
s in production technology and techniques, doctors can improve the quality of life of millions of people by using the capital nature of t

hese new distribution systems to increase the amount of capital. serious and chronic disease
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Fig 02: Pain Management
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Advantages: -

1. Purpose of relief: Topical ointment can be applied directly to the affected area to provide local relief. This method of focusing allow

s for precise administration, ensuring the medicine goes directly to where it is needed no.

2.Reduces side effects in the body: Unlike oral medications, which must enter the bloodstream and travel throughout the body, topical
medications work locally with minimal absorption power. This reduces the risk of side effects such as gastrointestinal or liver toxicity.

3. Convenience: Pain relief creams are easy to apply and can be used as needed throughout the day. They are over-the-

counter medications that can be used at home without medical supervision.

4.Fastacting: Many cosmetics are fastacting and results are usually felt within minutes of application. This quick start makes them spe

cial in treating pain such as muscle or bone pain.

5. Longterm relief: Some topical creams can provide relief for several hours after application. This prolongation of effect may help pat

ients better manage pain and reduce the need for re-surgery.

6.Versatility: Painkillers can be used to treat a variety of conditions, including muscle and joint pain, arthritis, neuropathic pain, and p

ostsurgical pain. They come in different styles and strengths to suit the individual's needs.

7.Fewer drug interactions: Because topical medications are less absorbed by the body, they are less likely to interact with other medica

tions than oral medications. This makes them safe for patients Taki multiple medications.

Disadvantage: -
1. Skin irritation: Some people may experience skin irritation or allergy to the ingredients contained in painkillers. This may cause red
ness, itching, burning, or rash at the application site. Patients with sensitive skin or preexisting skin conditions may be particularly sen

sitive to this vaccine.

2.Deep penetration: Topical creams are used to relieve external pain such as muscle and joint pain. They have limited penetration into

deeper tissues and are therefore less effective for pain caused by deeper structures or orgns.

3.Variable Efficacy: The effectiveness of cosmetics may vary depending on factors such as specific formulation, type and severity of p
ain, and patient characteristics. Some patients may find that topical medications are no better than oral medications or other forms of tr

eatment.

4.Potential for infection: Improper application or use of topical creams may cause infection, increasing the risk of infection or other si
de effects. Patients should be instructed to wash their hands thoroughly after using the cream and to avoid contact with mucous membr

anes or open wounds.

5.Limited duration: Although some cosmetics provide longterm treatment, others may require appropriate reapplication. This can be e

specially troubling for patients with chronic or chronic conditions that require ongoing symptom management.

6. Stains and residue: Some pain relievers can leave residue or stains on clothing or bedding that cannot be seen or damage the fabric.

Patients should be advised to wait for the adhesive to dry before contact with clothing or other materials.

7. Cost: Topical pain relievers can be more expensive than oral medications, especially if they are not covered by insurance. This cost

may limit access to these treatments for some patients, especially those on a budget
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2. MATERIALS AND EQUIPMENTS

2.1 TABLE 1: MATERIALS USED IN EXPERIMENTAL WORK

Sr.no

Ingredient

Used

1

Menthol

Provides a cooling sensation and helps alleviate pain by
numbing the area.

Beeswax

cosmetics, and skincare products due to its natural
properties like moisturizing and creating a protective
barrier. It's also used in furniture polish, food
preservation, and even in some art techniques like

Peppermint oil

Peppermint oil is commonly used for various purposes,
including aromatherapy, easing digestion, reducing
headaches, and relieving muscle pain. It's also used in
some skincare and haircare products for its refreshing
scent and potential benefits for the skin and scalp.

lidocaine

Local anaesthetics that numb the area and provide pain
relief.

capsaicin

Derived from chili peppers, capsaicin desensitizes nerve
receptors to reduce pain perception over time.

All other chemicals used were of analytical grades.

2.2 TABLE 2: EQUIPMENTS USED IN EXPERIMENTAL WORK

Sr. No

Equipment

Mixing Equipment

Heating And Cooling Equipment

Testing Equipment

Analytical Equipment

Packaging Equipment
Physical Characteristic
Chemical Characteristic
Safety and Stability

Performance

Used

This includes mixers, homogenizers, or blenders to ensure uniform
distribution of ingredients.

Heating mantles, hot plates, or water baths are used to melt and mix
ingredients. Cooling equipment like refrigerators or cold plates may be
needed for cooling phases.

his involves instruments to evaluate the characteristics of the cream, such
as texture analysers, rheometers, and viscometers to assess viscosity,
spread ability, and consistency.

instruments like pH meters, spectrophotometers, and chromatographs can
be used for analysing the chemical properties of ingredients and the final
product.

Equipment for filling and sealing containers, such as tubes or jars, may
also be necessary.

This includes appearance, colour, Odor, texture, viscosity, and spread
ability.

pH, stability, compatibility of ingredients, and uniformity of drug
distribution.

Assessing microbial contamination, shelf-life, and potential interactions
between ingredients.

Testing for efficacy in pain relief, duration of action, and skin irritation or
sensitization through methods like in vitro permeation studies or in vivo
animal or human trials.
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Equipment’s used in experimental work are calibrated. All other glassware used were of analytical grades.

3. DRUG AND EXCIPIENTS PROFILE

The formulation and evaluation of topical analgesic creams involve the selection of active pharmaceutical ingredients (APISs)
designed to interact with the skin and provide pain relief. These creams can be classified into three categories: counterirritants, non-
steroidal anti-inflammatory drugs (NSAIDs), and opioid analgesicsThe choice of API is critical as it affects the efficacy and safety of
the product. For example, ketoprofen, an NSAID commonly used in topical analgesic creams, has been shown to have a significant
impact on pain relief. The selection of the appropriate formulation base and excipients is also crucial in ensuring the efficacy and safety
of the product. Studies have shown that the formulation base can significantly impact the permeation of the API across the skin.

In addition to the formulation and evaluation of topical analgesic creams, it is essential to consider the potential risks and side effects
associated with their use. Topical analgesics should be used as directed by a healthcare professional or according to the product label to
prevent adverse effects from overdosing or poisoning Patients should also be monitored for signs of allergy, such as skin rash with
blisters, hives, wheezing, or swelling of the face, lips, tongue, or throat, and seek medical attention immediately if such symptoms
occurThe following is a summary of the key APIs commonly used in compounded topical pain creams, along with their mechanisms of
action and potential benefits:

a) Clonidine: An alpha-2 adrenergic agonist used to treat chronic pain, particularly neuropathic pain. It works by reducing the release of
pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters.

b) Carbamazepine: An anticonvulsant used to treat trigeminal neuralgia and other neuropathic pain conditions. It works by reducing the
release of pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

¢) Gabapentin: An anticonvulsant used to treat neuropathic pain, particularly in conditions such as postherpetic neuralgia. It works by
reducing the release of pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

d) Topiramate: An anticonvulsant used to treat migraines and other neuropathic pain conditions. It works by reducing the release of
pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

e) Baclofen: A muscle relaxant used to treat muscle spasms and other neuropathic pain conditions. It works by reducing the release of
pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

f) Cyclobenzaprine: A muscle relaxant used to treat muscle spasms and other neuropathic pain conditions. It works by reducing the
release of pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

g) Orphenadrine: A muscle relaxant used to treat muscle spasms and other neuropathic pain conditions. It works by reducing the release
of pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

h) Nifedipine: A calcium channel blocker used to treat hypertension and other cardiovascular conditions. It works by reducing the release
of pain-producing neurotransmitters and increasing the release of pain-reducing neurotransmitters

i) Cannabidiol: A non-psychoactive compound found in cannabis used to treat various conditions including chronic pain. It works by
interacting with the body's endocannabinoid system to reduce pain

j) Ketamine: An aesthetic used to treat chronic pain, particularly in conditions such as fibromyalgia. It works by blocking the action of
pain-producing neurotransmitters and increasing the release of pain-reducing

4. EXPERIMENTAL WORK

Preparation of analgesic cream:
4.1. Preparation of o/w emulsion cream

The oil soluble components and the emulsifier are combined in a beaker and melted in a 75"Cat water bath. In a separate
beaker, water, preservatives, and water-soluble components are melted at 75°C. Following heating, the oil phase was placed
in a mortar and pestle, and the water phase was gradually added and triturated until a clicking sound was heard. Finally,
after the temperature has cooled, perfumes and/or preservatives are added. The water content in this preparation will be
greater than the oil content.

Fig 03 : Emulsion Cream
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4.2. Preparation of w/o emulsion cream

The oil soluble components and emulsifier are combined in a single beaker and melted at 75°C. In a separate beaker, water
and water-soluble components are melted at 75°C. After melting, the water phase was placed in a mortar and pestle, and the
oil phase was gradually added and triturated until a clicking sound was heard. When the temperature of the cream has

cooled, the perfuming ingredient is added. In this preparation, the water phase will be smaller and the oil phase will be
larger.

4.3 FORMULATION TABLE

TABLE 03: FORMULATION TABLE

Ingredients F1 F2 F3 F4 F5
(gm) (gm) (gm) (gm) (gm)
Bees wax 1 0.5 0.8 1.2 0.7
Coconut oil 2 25 1.5 2 1.8
Peppermint 0.5 0.3 0.7 0.5 0.7
oil
Menthol 0.5 1 0.5 0.3 04
Glycerine 1.5 1.2 1.3 1.5 1
Methyl 1 15 1.2 15 1
salicylate
Water Qsto Qs to Qs to Qs to Qsto
10gm 10gm 10gm 10gm 10gm
5.RESULT

The topical analgesic cream was prepared by using o/w emulsion method using mixture of alcoholic extract of drugs including

in Beeswax, coconut oil, peppermint oil, menthol. The cream was formulated and pass the evaluation test and all result were
mentioned in following table,

Table 4: Organoleptic test

Test Colour Odour Texture

F1, F2, F3, F4, F5 Light yellow pleasant smooth

Table no 5: Evaluation test

Test F1 F2 F3 F4 F5
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pH 51 4.9 52 54 4.6
Homogeneity uniform uniform uniform uniform uniform
spreadability 5cm 4.8 cm 51cm 53cm 5cm

Acid value 12 11 1.3 1.2 1.2
viscosity 1200 cP 1180 cP 1210 cP 1190 cP 1200 cP
removal Easy Easy Moderate Easy Easy

Table no 6: Evaluation test
Test F1 F2 F3 F4 F5

Stability No change No change No change No change No change

Agitation No No No No No

separation separation separation separation separation
Accelerated No No No No No
stability study | degradation degradation degradation degradation degradation

6. SUMMARY

A topical analgesic cream is a method designed to offer localized pain remedy when implemented to the pores and skin's surface. these
creams typically contain energetic include menthol, lidocaine, or capsaicin, which work by blocking off ache alerts or lowering
inflammation within the affected location. Formulating an effective topical analgesic cream involves thorough studies, factor sourcing,
product development, safety checking out, regulatory compliance, packaging design, production, marketing, and ongoing remarks for
development.

7. CONCLUSION

The development of a topical analgesic cream requires careful consideration of various factors, including efficacy, safety, regulatory
compliance and marketability. By following athe systematic approach outlined in the plan can create a high-quality product that meets
consumer needs and regulatory standards. Five batches of F1 were formulated, F2, F3, F4, F5 in which F4 shows good results.
Continuous feedback and iteration are essential for clarifying the formulation and solving any problems that may arise. Finally, a a
well-executed plan can lead to successful development and commercialization and a topical analgesic cream that provides effective
pain relief to consumers.
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