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Abstract:

Drug delivery using nanotechnology is showing progressive changes by playing a vital role in developing new dosage forms. One of the
technologies developed by using nano forms is vesicular drug delivery system. Such advancement in nano vesicular transdermal drug
delivery is niosomes and proniosomes. Proniosomes are non-ionic surfactant coated dry forms, converted in to niosomes by hydration to
yield an niosome dispersion having the capability of delivering drugs in a sustained manner for enhanced bioavailability and therapeutic
effect. Proniosomes are superior to niosomes by displaying high physical and chemical stability, improved drug targeting with less
production cost. This review gives relevant information regarding proniosomes and their preparation, characterization and their applications

in transdermal route of drug delivery.
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INTRODUCTION:

Delivery of drugs using colloidal particulate carriers and
liquid crystalline compact niosomal hybrid such as
niosomes[13, 30, 31] and proniosomes have distinctive
advantages over conventional dosage forms[30, 31]. These
vesicles are amphiphilic molecules having capability of
entrapping both hydrophilic and hydrophobic drugs[4, 5, 12,
44]. Vesicular systems are lamellar structures comprised of
amphiphilic  molecules surrounded by an aqueous
environment[1, 2, 3, 4]. Proniosmal drug delivery system[28,
29] is more advantageous by overcoming the drawbacks of
liposomes[14] and liposomal drug delivery[22, 34, 35, 36, 37,
38] by using in various drug delivery systems[16, 19, 20] and
having low formulation cost[25], long shelf life, better drug
targeting at specified site in a sustained manner[17, 18, 21],
permeation enhancement of drug[15] and minimizing
physical stability problems such as fusion, leaking,
aggregation and sedimentation on storage[4, 39] with
additional advantages like its dry free flowing form, easy to
transport, distribute, dosing, measuring and low toxic with
more stability during storage and sterilization[23, 24, 26, 27].
All in turn favors in enhancing bioavailability and therapeutic
efficacy[5,6,7,8,9,10,11]. The non-ionic surfactants are
preferred in the proniosomes preparation than cationic,
anionic and ampholytic surfactants because they have ability
to enhance solubility which helps in increasing solubility and
bioavailability of poorly water soluble drugs. For lab to large
scale production no unacceptable solvents, precautions and
conditions are required for formulation and preparation
[32, 33].

Transdermal is a non-invasive mode of drug delivery route. It
is an attractive route of drug administration to maintain drug
levels in the blood for a sustained period of time locally and
systemically. But, the effective barrier properties of the skin
compared to other biological membranes making it a minor
port for entry of drugs.

The versatile vesicular drug delivery through transdermal
route[28, 47], proved to be beneficial due to the vesicles
tendency to attach and adhere to the cell surface and leading
to the increased permeation rate. However, the major
pathways for drug permeation in the tissues is through sweat
glands, stratum corneum layer[45, 46] and hair follicle
associated with sebaceous glands.

Presently, very few studies are dealing with the proniosomes
preparation and evaluation[40,41,42,43]. An attentive
research is going on the utilization of proniosomes in the
transdermal route of drug delivery. This article concisely
reviews the trends and future perspective in the development
of effective transdermal proniosomal drug delivery system.

TABLE 1: Different Materials Used For the Preparation
Of Proniosomes.

S

N.o Membrane stabilizers used

1 Lecithin [29, 40, 43]
2 Cholesterol [39, 41]

Coating materials investigated

Sucrose stearate [41]

Sorbitol [23, 29]

Lactose monohydrate [41]

Maltodextrin (Maltrin M500 and Maltrin M700) [27]
Glucose monohydrate [41]

abhwnN e

Non lonic surfactants used

Polyoxyethelene 4 lauryl ether [1]
Polyoxyethylene cetyl ethers [1]
Span 20 [28, 43]

Span 40 [28, 40]

Span 60 [27, 28]

Span 80[28, 29]

Tween 20 [40, 43]

Tween 60 [40]

Tween 80 [40]
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PREPARATION OF PRONIOSOMES:
1) SLURRY METHOD:
In a round-bottomed flask carrier powder and followed by
surfactant solution is added to form slurry. If the surfactant
solution added is less in volume, then to form slurry
additional amount of organic solvent can be added. By using
rotary vaccum evaporator the slurry in the flask made dry and
free flowing. The flask was removed and kept overnight
under vaccum. The proniosome powder formed is collected
and sealed in containers and stored at 4°C[26, 27, 39, 48].
2) CO-ACERVATION PHASE SEPERATION
METHOD:
In a glass vial of 5ml capacity, precisely weighed drug,
surfactant and lipid are taken and followed by 0.5ml alcohol

is added. The open end of the vial is closed with lid to
prevent solvent loss and mixed well and warmed on water
bath at 60-70°C, 5 minutes until all the ingredients are
dissolved completely. Then the aqueous phase is added and
warmed till a clear solution is formed and kept overnight to
convert into proniosomal gel[28, 29].

3) SLOW-SPRAY COATING METHOD:

In this method surfactant in organic solvent is sprayed onto
sorbitol powder and then solvent is evaporated. This process
is repeated until the desired surfactant loading has been
achieved. On hydration, the thin surfactant coating on the
carrier dissolves and forms multilamellar vesicles[12, 49].

TABLE 2: The Components of Transdermal Systems

Components

a) Natural polymer

Cellulose derivatives, gelatin, waxes, proteins, gums, starch,
alginates, zein, shellac, natural rubber and chitosan etc.

Examples

b) Synthetic elastomers

Polybutadiene, hydrene rubber, silicon rubber, polyisobutylene,
nitrile, acrylonitrile, neoprene, butylrubber etc.

Polymers )
C) Synthetic polymer

Poly vinyl alcohol, poly vinyl chloride, polyamides, polyuria, poly
methyl methacrylate, polyethylene, polypropylene, polyacrylate,
polyvinyl pyrrolidone etc.

d) Others

Polyethylene glycol [50], eudragits[51], ethyl cellulose, poly vinyl
pyrrolidone[52], hydroxyl propyl methyl cellulose[53], EVA[54],
silicone rubber, polyurethane[55].

Plasticizers

Butyl benzyl phthalate, Trioctyl phosphate, Dioctyl phthlate (used in
ALZA ocusert), Glycerol (Used in Nitro Dur), Polyethylene glycol,
Poly propylene glycol etc.

a) Solvents

E.g.: 1 water alcohols — Methanol, Ethanol.

E.g.: 2 Alkyl methyl sulfoxides — Dimethyl sulfoxide

E.g.: 3 pyrrolidones — 2 pyrrolidone, N methyl 2 pyrrolidone, N
alkyl — 2 pyrrolidone.

Penetration b) Miscellaneous Solvents

Propylene glycol, glycerol, silicone fluids, isopropyl palmitate etc.

enhancers

c) Surfactants
etc.

SLS, Dioctyl sulphosuccinate, tween (20, 40, 60, 80) polysorbates

d) Miscellaneous

Urea, terpenes, cineole etc.

e) Essential oils

Cardamom oil, Caraway oil, Lemon oil, Menthol, d-limonene,
Linoleic acid etc.

Adhesives

Polyacrylates, polyisobutylene and silicon based adhesives[39] etc.

Backing membrane

Metallic plastic laminate, plastic backing with absorbent pad and
occlusive base plate (alluminium foil) adhesive foam pad (flexible
polyurethane) with occlusive base plate(alluminium foil disc) etc.
vinyl, polyethylene and polyester films etc.

Peeling strip

Commonly the peel strips are made up of Alluminium foil,
Polyester, Mylar etc.

Packaging.

Heat sealed foil pouches etc.
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TABLE 3- Methods to Characterize Proniosomes

Parameters

Instruments / techniques

Size distribution and vesicle size determination

Malvern Mastersizer [41]
Laser diffraction particle size analyzer [23, 39]
Coulter submicron size analyzer [40]

Morphological characterization of surface and shape.

Scanning electron microscopy [43]
Transmission electron microscopy [41]

Aerodynamic behavior

Twin-Stage Impinger [41]

Entrapment efficiency

Dialysis method [41]
Vesicle lysis using alcohol and propylene glycol [4]

Permeation and penetration Studies

Franz diffusion cells [40]

Cellophane dialyzing membrane [43]
USP dissolution apparatus-1 [29]
In-vitro skin permeation studies [28, 40]

TRANSDERMAL CONTROLLED RELEASE DRUG
ADMINISTRATION DEVICES:

The successfully launched commercially available
transdermal drug delivery systems may be classified in to
four types, depending on the technological approach.

1) Membrane permeation controlled transdermal
therapeutic device :

The drug reservoir in this device is totally encapsulated in a
compartment moulded from a metallic plastic laminate and a
rate controlling polymeric membrane making a drug
impermeable layer.

2) Adhesive dispersion type transdermal device :

In this device, the drug reservoir is formulated by directly
dispersing the drug in an adhesive polymer, and spreading the
medicated adhesive on to a flat sheet of drug impermeable
metallic plastic backing to form a thin drug reservoir layer.
Thin non-medicated rate controlling adhesive polymer of
constant thickness was applied to produce an adhesive
diffusion controlled drug delivery system.

3) Matrix diffusion controlled transdermal system :
Drug solid is homogeneously dispersed in a hydrophilic or
lipophilic polymer matrix to form a drug reservoir and it is
fabricated in to medicated disc with defined surface area and
controlled thickness. The drug reservoir containing the
polymer disc is attached to an occlusive base plate to form
matrix diffusion transdermal device.

4) Micro reservoir dissolution controlled
transdermal system :

This type of device can be considered as a combination of the
both matrix and reservoir type drug delivery systems. By
using high shear mechanical force, the drug reservoir is
formed by first suspending the drug solids in the aqueous
solution of a water soluble polymer to form micro reservoir
controlled device.

B oo

—  Drug reservoir

——> Rate controllingmembrane

—— Adhesive

— Releaseliner

FIG. 1: Reservoir type transdermal patch

I e

—— Drug inadhesive

— Releaseliner

FIG. 2: Drug in adhesive type transdermal patch

———  Absorbent pad

4 Occlusive base plate
-~

Drug reservoir

\ Release liner

Adhesive

FIG.3: Matrix type transdermal patch

- I
—

Backing layer
Absorbent pad

Occlusive hase plate

Microscopic drug reservoir

Adhesive Release liner
FIG. 4: Micro reservoir type transdermal patch

155



Yasam Venkata Ramesh et al /J. Pharm. Sci. & Res. Vol.5(8), 2013, 153 - 158

Desirable properties of a drug

Molecularweight
<1000 Daltons

Affinity for both
lipophilicand

hydrophilic phases

High first pass
metabolism

Non-irritantand
non-allergic

Low melting point

Advantages

Controlled
administration
for: drugs

at constant
rate

C

FIG. 5: Desirable properties, advantages and

ROLE OF PRONIOSOMES IN DRUG TARGETING THROUGH
TRANSDERMAL DELIVERY:
The major barrier to transdermal delivery of drugs is stratum
corneum. Vesicular delivery via skin is beneficial in that
drugs, which permeate via skin and reaches systemic
circulation. For transdermal delivery, proniosomes are the
best vesicular system because they act as a drug reservoir for
a prolonged period of time and increases skin permeation.

Transdermal
delivery

Short half life

FACTORSAFFECTING
PERMEABILITY

Reservoit
effect of the
horny layer.

Molecular
characteristics
of drug:

temperature.

Skin hydration.

Composition of
drug delivery
systems.

Partition
coefficient.

||
Drug

oncentration.

factors affecting the Transdermal drug delivery.

The formulation of drugs into proniosomes also helps in
better physical and chemical stability of the drug and the
vesicular nature of the delivery system helps the drug to
permeate through skin with an ease and helps in reaching
systemic circulation and the target site without losing any
drug activity and providing better therapeutic efficacy.
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TABLE 4: Applications

Drug

Pro-vesicular type/Application

Therapeutic category

Levonorgestrel [28]

Proniosomes (gel, patch)

Contraceptive agent

Flurbiprofen [57]

Proniosomes (gel, patch)

NSAID

Captopril [29]

Proniosomes (gel, patch)

Antihypertensive

Estradiol [40]

Proniosomes (gel, patch)

Female harmone

Ketorolac [43]

Proniosomes (gel, patch)

NSAID

Frusemide [42]

Proniosomes (gel, patch)

Diuretic

Losartan potassium [58]

Proniosomes (gel, patch)

Antihypertensive

Chlorpheniramine maleate [59]

Proniosomes (gel, patch)

Anti-histamine

Pseudo-ceramide [60] Liquid crystal (topical) Anti-wrinkle
Benzophenone4/octyl methoxycinnamate [61] Liquid crystal (percutaneous) Sunscreen agent
Vitamin A [62] Liquid crystal (topical, patch) Antioxidant
Cosmetic composition [45] Liquid crystal (topical) Skin cleansing agent
Tenoxicam [63] Proniosomes (gel) NSAID

Piroxicam [39] Proniosomes (gel, patch) NSAID

Vinpocetine [64]

Proniosomes (gel)

Cerebro-vascular and cerebral
degenerative diseases

Timolol maleate [65]

Niosomes (topically)

Anti-glaucoma

CONCLUSIONS:

Non-ionic surfactant vesicular systems are a novel and
efficient approach to drug delivery. Their membrane is
mainly composed of non-ionic surfactants, cholesterol and
the enclosed interior usually contains a buffer solution at
appropriate pH. These formulations are becoming a useful
dosage forms for various delivery systems. Niosomes are
prepared by various methods and they depends on drug
properties, cholesterol amount and surfactant type. They do
not require respective special conditions for specific routes of
administration. Overall, proniosomes are effective tool for
drug targeting and have the potential to provide better
treatment than conventional drug delivery system.
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