International Journal of Health and Clinical Research, 2026;9(2):33-34 e-1SSN: 2590-3241, p-1SSN: 2590-325X

Research Article
Formulation, optimization and in-vitro evaluation of niosome-loaded nasal drops for the treatment
of multiple sclerosis

Siya Kapoor*, Satinder Kakar,Ramandeep Singh
Himachal Institute of Pharmacy, Paonta Sahib, Himachal Pradesh,India
Received: 20-12-2025/ Revised: 01-01-2026 / Accepted: 02-02-2026

Abstract

Multiple sclerosis (MS) is a long-term autoimmune disorder that progressively damages the central nervous system, leading to demyelination,
axonal loss, and neurological disability. One of the primary challenges in MS therapy is achieving effective drug concentrations within the brain
due to the restrictive nature of the blood-brain barrier (BBB). Conventional drug delivery routes often result in limited brain uptake and increased
systemic adverse effects. To address these limitations, nanocarrier-based systems such as niosomes have been extensively investigated. Niosomes
are vesicular structures formed from non-ionic surfactants and cholesterol, capable of encapsulating diverse therapeutic agents and enhancing
their stability and permeability. Their structural flexibility and biocompatibility make them suitable candidates for targeted drug delivery to the
central nervous system.Intranasal administration has emerged as a promising alternative route for brain targeting, allowing drugs to bypass the
BBB via olfactory and trigeminal neural pathways. When combined with niosomal encapsulation, this approach can significantly improve drug
transport efficiency and therapeutic outcomes.This review provides a comprehensive overview of the formulation strategies, optimization
variables, and in-vitro evaluation techniques for niosome-loaded nasal drug delivery systems. Emphasis is placed on critical parameters such as
vesicle size, entrapment efficiency, and drug release behavior.Overall, the integration of niosomal technology with nasal delivery offers a
promising platform for improving the management of multiple sclerosis.
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Introduction

Multiple sclerosis (MS) is a complex neuroinflammatory disease
characterized by immune-mediated destruction of the myelin
sheath surrounding neuronal axons. This pathological process leads
to impaired nerve transmission, resulting in a wide spectrum of
clinical symptoms, including motor dysfunction, sensory
disturbances, and cognitive decline. Despite advances in disease-
modifying therapies, effective management remains limited due to
challenges in delivering drugs across the blood-brain barrier
(BBB).The BBB is a highly selective barrier composed of tightly
packed endothelial cells, which restricts the entry of most
therapeutic molecules into the brain. As a result, many
conventional treatments fail to achieve adequate concentrations at
the target site. This has driven the exploration of novel drug
delivery systems capable of enhancing brain targeting while
minimizing systemic exposure. Among these, niosomes have
gained attention as efficient vesicular carriers. Structurally similar
to liposomes but more stable and cost-effective, niosomes are
formed from non-ionic surfactants and cholesterol. These vesicles
can encapsulate both hydrophilic and lipophilic drugs, protect them
from degradation, and provide sustained release profiles.Parallel to
carrier development, alternative routes of administration have been
explored. Intranasal delivery has emerged as a viable strategy for
direct drug transport to the brain. Drugs administered through the
nasal cavity can reach the CNS via olfactory and trigeminal nerve
pathways, effectively bypassing the BBB and first-pass
metabolism. This route also offers advantages such as rapid onset
of action, ease of administration, and improved patient
compliance.The combination of niosomal carriers with intranasal
delivery systems represents a synergistic approach for enhancing
drug delivery to the brain. This review focuses on formulation
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considerations and in-vitro evaluation methods for such systems,
highlighting their potential in improving therapeutic outcomes in
MS.[1-5]

Formulation of Niosome-Loaded Nasal Drops

The development of niosome-based nasal formulations requires a
systematic approach to ensure optimal drug delivery performance.
1.Selection of Components

Niosomes are primarily composed of:

1.Non-ionic surfactants: These form the bilayer structure.
Surfactants with appropriate hydrophilic-lipophilic balance (HLB),
such as Span 60 and Tween 80, are commonly used to achieve
stable vesicles.

2.Cholesterol: Incorporated to enhance membrane rigidity and
reduce permeability, thereby improving stability.

3.Charge modifiers: Agents like dicetyl phosphate or stearylamine
are added to prevent vesicle aggregation through electrostatic
repulsion.

4.Aqueous phase: Contains the drug and buffering agents to
maintain physiological pH suitable for nasal administration.
2.Preparation Techniques

Several methods are employed to prepare niosomes:

1.Thin-film hydration: A widely used method where surfactants
and cholesterol are dissolved in an organic solvent, evaporated to
form a thin film, and subsequently hydrated with an aqueous drug
solution.

2.Reverse-phase evaporation: Produces vesicles with higher
encapsulation efficiency by forming emulsions followed by solvent
removal.

3.Sonication or extrusion: Applied to reduce vesicle size and
achieve uniform distribution.[6-8]
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Fig 1:Brief view of delivery through nasal cavity

3.0Optimization Parameters validation are required, this approach holds strong potential for
Key formulation variables include: future pharmaceutical applications in CNS disorders.
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