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The development of herbal-based topical formulations has gained immense attention
due to their safety, biocompatibility, and therapeutic efficacy in pain management. This
review focuses on the formulation and evaluation of biphasic herbal pain relief sprays
intended for musculoskeletal disorders, particularly sports-related muscle strains. A
biphasic system consists of two immiscible phases that enhance solubility and rapid
drug absorption through the skin. Herbal components with anti-inflammatory and
analgesic activities, when formulated in biphasic systems, exhibit improved
permeability and prolonged action. The study discusses the mechanism of herbal pain
relief, formulation design, evaluation techniques, and comparative analysis with
synthetic analgesic sprays. The combination of modern formulation technology with
traditional herbal pharmacology presents a promising approach for effective, safe, and

sustainable pain management.

INTRODUCTION

Pain management remains a major concern in
sports medicine and musculoskeletal health.
Topical delivery of analgesic and anti-
inflammatory drugs offers rapid relief with
minimal systemic side effects. The rising interest
in herbal formulations has led to the exploration of
plant-derived compounds delivery

Herbal multiple

in novel

systems. sprays — possess

advantages including patient compliance, ease of
application, and non-invasive nature. Biphasic
systems, which combine both aqueous and oily
phases, enhance the solubility and bioavailability
of active constituents. Various phytoconstituents
such as flavonoids, terpenoids, and alkaloids
exhibit strong analgesic and anti-inflammatory
effects. Integrating such herbal agents in a biphasic
spray formulation may lead to superior pain
management outcomes. This review aims to
explore existing literature, formulation design, and
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evaluation strategies for developing an effective
herbal biphasic spray.

Mechanism of Herbal Pain Relief

The analgesic action of herbal components is
primarily due to the inhibition of proinflammatory
mediators like prostaglandins, cytokines, and
nitric oxide. Phytochemicals such as eugenol,
menthol, and curcumin are known to modulate
COX-2 and NF-«xB pathways, reducing
inflammation and pain perception. Additionally,
some herbs exert counter-irritant effects by
stimulating thermoreceptors and improving local
blood circulation. When applied topically, these
herbal extracts penetrate the skin layers and
interact with nociceptors, resulting in localized
pain relief. The synergistic combination of
different herbal agents enhances therapeutic
efficacy while minimizing side effects.

Formulation and Evaluation of Biphasic
Herbal Spray

The biphasic herbal spray is composed of two
immiscible layers — an aqueous phase containing
hydrophilic components and an oil phase
comprising lipophilic herbal extracts. Formulation
involves  selecting  appropriate  solvents,
emulsifiers, and stabilizers to ensure phase
stability. The biphasic both
immediate and sustained release of active
constituents. Evaluation parameters include pH,
viscosity, phase separation, drug content, spray
pattern, droplet size, in-vitro diffusion, and
stability studies. The product should demonstrate
consistent dispersion upon shaking and retain
efficacy throughout its shelf life. Such systems
offer a novel approach for rapid, targeted, and
sustained pain relief.

system allows

Comparative Discussion
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Conventional synthetic pain relief sprays, though
effective, often cause skin irritation and potential
systemic toxicity. Herbal biphasic sprays, in
contrast, utilize natural compounds that are
biocompatible and safer for long-term use. Studies
that herbal possess
comparable or superior efficacy compared to non-
steroidal anti-inflammatory drugs (NSAIDs).
Moreover, biphasic systems enhance penetration
through stratum corneum, offering a better
pharmacokinetic profile. The integration of herbal
actives in biphasic formulations could bridge the
gap between efficacy and safety, establishing a

have shown extracts

sustainable alternative to synthetic drugs.
Future Prospects

Future advancements in herbal pain relief

formulations will likely focus on nanocarrierbased

biphasic systems and transdermal delivery
enhancements. Incorporating natural
bioenhancers, optimizing spray mechanisms, and
clinical validation can further improve

performance. The global trend toward natural
therapeutics ensures strong commercial potential
for such formulations. Furthermore, collaboration
between traditional medicine and modern
pharmaceutical technology could lead to
innovative, patient-friendly, and environmentally
sustainable pain management products.

CONCLUSION

The formulation of biphasic herbal pain relief
sprays represents a modern approach to integrating
herbal pharmacology with advanced delivery
systems. These sprays provide rapid relief from
sports-related muscle strain and inflammation
while maintaining a high safety margin. The
review highlights the significance of biphasic
systems in enhancing herbal drug solubility and
absorption. With continued research, such
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