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ABSTRACT

Spanlastics are innovative, elastic Nano-vesicular carriers designed to improve medication delivery efficiency and
overcome the constraints of traditional dosage forms. These systems are made up of non-ionic surfactants and edge
activators, which exhibit high deformability and can penetrate biological barriers. Spanlastics may encapsulate both
hydrophilic and lipophilic pharmaceuticals, which improves medication stability, bioavailability, and therapeutic
efficacy. Their unique structure allows for regulated and targeted medication release, which reduces systemic side
effects and dose frequency. In terms of toxicity, biocompatibility, and chemical stability, sapanlastics perform better
than conventional vesicular systems. Ophthalmic, transdermal, oral, and nasal delivery methods have all shown
encouraging outcomes. The improved permeability and retention properties of spanlastics make them an ideal smart
vesicular system for site-specific drug delivery. All things considered, spanlastics offer better treatment results and
patient compliance, marking a substantial leap in drug delivery based on nanotechnology. This review summarises
composition, preparation methods, advantages, evaluation and applications of spanlastics systems.
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1. INTRODUCTION deterioration in biological settings. These vesicles can

Poor bioavailability, quick systemic clearance and
lack of site-specific targeting are only a few of the
major drawbacks of conventional drug delivery
methods that eventually reduce therapeutic efficacy.
The investigation of sophisticated nanocarrier-based
systems can enhance drug stability, permeability and
controlled release profiles has been prompted by these
difficulties. Recently, spanlastics have become a
promising type of elastic nanovesicular carriers with
improved delivery capacities among such systems.
Spanlastics are surfactant based vesicles made up of
edge-activators and non-ionic surfactants that provide
the bilayer structure with a high degree of
deformability. Both hydrophilic and lipophilic
medications can be effectively encapsulated thanks to
this formulation, which also shields them from

more effectively pass through biological barriers like
the stratum corneum and mucosal membranes when
edge activators are present because they increase
membrane fluidity and decrease interfacial tension!!l.
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Figure 1. Structure of Spanlastics
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Additionally, spanlastics have benefits such as
enhanced physicochemical stability, biocompatibility,
and the capacity to deliver targeted and prolonged
drug release. These characteristics help to improve
bioavailability and lessen systemic adverse effects.
Their importance as a smart vesicular system for
enhanced therapeutic delivery has been highlighted by
recent studies that have shown potential across several
routes of administration. For topical, nasal, oral, and
ocular administration, spanlastics are a special kind of
vesicular carriers that serve as site-specific drug
delivery vehicles. long with the summery of the
preparation method and the current application, the
article highlights a few key elements!!-2].

Key Characteristics of Spanlastics
Table 1: Characteristics of Spanlastics

Characteristics | Description | Significance
in Drug
Delivery
Enhanced Enhances Improves
Penetration the passage | efficacy and
of drug | bioavailability
across of drugs.
biological
membranes
High Elasticity Vesicle can | Aids in getting
readily alter | through small
shape  and | skin pores.
are very
malleable.
Non-ionic Made up of | Improves
Surfactant edge stability  and
System activator and | lowers
span toxicity.
(sorbitan
esters)
Entrapment Capable for | Confirms
Efficiency holding  a | better drug
large amount | delivery with
of drug less waste.
Biocompatibility | Composed Appropriate
of non- | for
irritating, transdermal
nontoxic and topical use
materials
Stability More stable | Improves
than formulation

liposomes or | dependability
other and shelf life
traditional

vesicles

Advantages of Spanlastics

. Spanlastics are non-immunogenic,
biodegradable, and show a high degree of
compatibility with biological systems since they are
composed of non-ionic surfactants.

. Spanlastics provide protective support,
Because the medicine may reach the intended site
without being turn off, increasing its bioavailability
compared to previous traditional one.

. These vesicles can improve the stability of
medications that are trapped because they are stable
and osmotically active.

. Spanlastics have far greater permeability
through the skin and even through thick barrier like
nails (transungual delivery) as compared to
conventional niosomes.

. Their structure supports prolonged and
regulated medication release by extending of drug’s
systemic circulation.

. When compared to traditional niosomes,
spanlastics offer improved ocular permeability due to
their extreme elasticity and deformability.

. Because of their flexibility, they can reach
tissues including the corneal membrane, vitreous
cavity, and retinal pigment epithelium by penetrating
both anterior and posterior ocular segments*,
Limitations of Spanlastics

. Leakage of drugs during storage.

. Particle size may rise as result of high loading
of lipophilic medications.

. Vesicle size consistency is difficult to
maintain at large volumes.

. Sensitive to temperature.

. Limited short life!>6!

2. CLASSIFICATION OF SPANLASTICS

The amount of layers that spanlastics consist of may
be used to categorize them, as shown in the table!®],
Table 2: Types of Spanlastics

Vesicle Size Descriptio | Features

Type n
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(LUV)

Large 100- Usually High
Unilamella | 300 consist of a | aqueous-to-
r Vesicles | nm single, lipid ratio, so
(LUV) massive able to hold
bilayer. more
volume of
bioactive
substances.
Small 10- Created by | Small size,
Unilamella | 100 size created by
r Vesicles | nm reduction size
(SUV) methods, reduction
like MLVs | methods.
by
sonication,
French
press,  or
extrusion.
Multi- -0.5- | Made up of | Easy to
Lamellar 1.0p many make and
Vesicle m bilayers. mechanicall
(MLV) Most y stable
commonly | throughout
used type. time.
Hydrophobic tail ’ Q
o

(SUV)

Figure 2. Classification of Spanlastics

3. STRUCTURE AND COMPONENT OF
SPANLASTICS

Systems of spanlastics are spherical structures made
by amphillic molecules. These structures serve as
matrices for bio-encapsulation. . It is made up of
concentric bilayers that range in size from 10 to 100
nanometers for unilamellar vesicales (SUVs) and from
100 to 300 nanometers for large unilamellar vesicles

primary vesicular | Span 60,
bilayer Span 80
Edge A family of | Tween
Activator substances known as | 20,
edge activators has | Tween
the capacity to cause | 60,
the lipid bilayer to | Tween
soften. These | 80,
molecules, which | Sodium
includes cholate
biocompatible
surfactants, are
mixed with
amphiphilic materials
to increase the lipid
bilayer’s  flexibility
and permeability.
The bilayer’s
deformability is
improved as a result
of the decreased
interfacial tension.
Drug/Active Therapeutic  agent | Hydroph
Pharmaceutica | encapsulated in the | ilic  or
1 vesicles to show the | lipophili
Ingredient(AP | therapeutic activity. | ¢ drug
D
Aqueous Helps in | Distilled
Phase encapsulation by | water,
hydrating the | buffer
surfactant ~ mixture | solution
and creating a vesicle
core.
Stabilizer/Add | Increase shelf life, | Choleste
itives prevent vesicle | rol,
aggregation, and | antioxid
improve stability ants

4.1

METHODS OF PREPARATION

Ethanol Injection Method :
To make spanlastics, a set quantity of non-ionic

(LUVs)!".

Table 3: Component of Spanlastics

Components | Function/Role/Expl | Exampl
anation es

Non-ionic Offers structural | Span 20,

Surfactant stability and forms | Span 40,

surfactant is combined with an edge activator. The
medication is initially dissolved in ethanol that has
been mixed with span in order to get it ready for
encapsulation. The lipid solution is sonicated for the
next five minutes. Now, this solution is constantly
injected into a heated aqueous phase with an edge
activator (such as Tween 80). For the last 30 minutes,
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this phase has been agitated on a magnetic stirrer at
temperatures between 70 and 80 °C and speed between
800 and 1600 rpm!®°].

4.2 Ether Injection :

This approach involves injecting the surfactant into an
aqueous phase that has been heated to 600 at a rate
of 25ml/min using a 15-gauze needle. This method
requires dissolving the surfactant in 20 millilitres of
ether. The ethanol will be extracted from the ether
solution using a rotary evaporator. The method will
produce vesicles with a single layer once the organic
solvent been totally eliminated!'® ',

4.3 Thin Film Hydration Technique :

Span 60 will be properly weighed before being
transferred to a round-bottom flask and dissolved in
chloroform. When the organic solvent is evaporated at
55% under vacuum using a rotary evaporator operating
at 90 RPM, a thin layer will develop on the flask walls.
A present amount of the medication can be dissolved
in the aqueous phase using the chosen EA and
cosolvent. After the thin film is deposited, it will be
mixed with this aqueous phase. The flask will be
reattached to the evaporator and spun for 30 minutes
at normal pressure, 60°C, and 90 RPM in order to fully
remove the lipid layer from its walls. After standing
for two more hours at room temperature to completely
hydrate, the final distribution will be kept at 4°C
overnight!!!],

4.4 Sonication :

This procedure entails making an aliquot of the
medication in an appropriate buffer and mixing it with
the surfactant combination in a glass vial that holds ten
malletiers. The titanium probe is used to sonicate the
mixture!'),

4.5 Method of Hand Shaking :

First, an organic solvent like benzene, ether, or
chloroform is used to dissolve the surfactant. After
that, the pressure is gradually reduced as the solvent is
evaporated in a vacuum evaporator using a round-
bottom flask. After being rehydrated with an aqueous
solution containing the prescribed drugs, the layer is
continually agitated. This process causes the surfactant
layer to thicken. After swelling, amphiphilic
molecules will eventually fold, creating vesicles that
act as the medicine’s encasing structures!!l,

4.6 Microfluidization Technique :

In a reaction chamber with a specially constructed
microchannel, two fluidized streams-one containing a
medication and the other a surfactant interact at

incredibly high speeds. The energy delivered to the
system is carefully controlled to keep it within the
spanlastics composition range. This phenomenon is
commonly referred to as the submerged jet principle.
Consequently, the formulation has reduced dimension,
increased repeatability, and enhanced consistency!!*
14]

5. THE CHARACTERISTICS OF
SPANLASTICS : The in-vitro and in-vivo qualities
of the spanlastics formulation must be evaluated using
exact and consistent quality control methods.

5.1 In-Vivo Study :

Using suitable animal models, the distribution of
tissue profiles has been examined. Three sets of
healthy albino rats weighing between 100 and 150g
were used by the researchers to determine the tissue
distribution profile. There were three animals in each
group. The first was given free spanlastics without the
medication and acted as a control. There were three
animals in each group. The first was given free
spanlastics without the medication and acted as a
control. One the other hand, the second group received
free injections of medicine. The formulation strategy
was used to treat the third group. After the animals
were killed, several organs and tissues were extracted
from them, including the liver, spleen, lung, and
hearts!!8],

The organs were homogenized and centrifuged
to help separate their component parts after the tissue
was submerged in a pH 7.4 phosphate buffer solution.
The amount of drug contained was ascertaisned by
using the supernantant that was obtained in this
manner in a suitable assay. The amount of drug in the
plasma was measured after both the free drug and the
medication enclosed in spanlastics were injected.
Three groups of five individuals each were created
from the animals. Phosphate-buffered saline (pH 7.4)
was injected into the first group, which acted as a
control; the second and third groups were given the
medication orally in its pure form and encapsulated
inside nanovesicles, respectively. The blood samples
were taken, centrifuged, and rapidly frozen before
being assessed at predetermined intervals using high-
performance liquid chromatography (HPLC). The
outcomes were then compared to those of the original
groupst> 17191,

5.2 In-Vitro Study :
Franz diffusion cells, which have donor and receptor
compartments divided by a cellophane barrier, can be
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used to measure drug release. The samples were
placed on the dialysis membrane in the receptor
compartment of a buffer solution with a pH of 6.8. the
sample were magnetically stirred at 500 rpm while the
temperature was kept at 37°C. The samples are
removed at various intervels and examined using UV
spectroscopy to ascertain the percentage of medicines
released following appropriate dilution!!*!,

5.3 Morphology Analysis :

A transmission electron microscope is used for
morphological research. This makes it possible to
determine the lamellarity, size, form, and physical
stability characteristics of spanlastics!> 2,

54 PDI and Vesicle Size :

Dynamic light scattering method is used to evaluate
the formulations size and polydispersity index!?!,

5.5 Zeta Potential :

A device is used as a zeta sizer to assess the spanlastic
formulations zeta potential. It is useful in figuring out
why the sample are dispersing, flocculating or
aggregating® 22,

5.6 Spanlastics Elasticity :

The deformability index i.e DI is a way to quantify
elasticity. Extrusion is a technique that may be used to
gauge the elasticity of nanospanlastics. Nano-
spanlastics were created using a polycarbonate
membrane as a filtering membrane, and they were then
extruded at a constant vacuum pressure for 10 minutes.
The polycarbonate membrane’s pore diameter was
200 nm?!,

5.7 Stability of Spanlastics :

For three months, the spanlastics formulation was kept
in glass vial at 4°C as part of a stability test. At several
points along the process, sample were removed from
the system. The degree of encapsulation efficiency
(EE%), size distribution, particle size, and drug release
were evaluated after 30, 60, and 90 days of storage,

respectively®],
6. FACTORS INFLUENCING
SPANLASTICS’ PHYSIO-CHEMICAL

PROPERTIES :

6.1 Surfactant Type and Content:

For example, the mean size of the vesicles increased
from span 85 (HLB 1.8) to span 20 (HLB) in
proportion to the surfactants HLB value. It might be
because of surface free energy decreases as the
surfactants hydrophilicity rises. The alkyl chain will
have a nice, well-organized structure if the material in
a gel state, while the bilayer’s structure will be more

disorganized if it is in a liquid state. The gel-liquid
phase transition temperature is used in the process of
characterizing lipids and surfactants. Also, the cause
of the impact is the phase shift. A higher degree of
entrapment efficiency is provided by span 60,
sometimes referred to as entrapment efficiency, which
has a higher transition temperature. The HLB value
affects spanlastics entrapment efficiency; for example,
spanlastics exhibit high entrapment at an HLB of 8.6,
where as an HLB value of 14 to 17 is not ideal for their
creation(?#,

6.2 Properties of the Drug :

The drugs entrapment efficiency can be influenced by
its molecular weight, lipophilicity, hydrophilic-
lipophilic  balance, and chemical structure.
Pharmacological trapping may causes the vesicles size
to increase. The drug particle interacts with the
surfactants head group, which probably causes the
polymer’s charge to raise. The size of the vesicles
increases as a result of the surfactant bilayers repelling
one another!2¢),

6.3 Additives for Membranes :

The stability of spanlastics can be enhanced by the
quantity of additives added to the formulation in
addition to the main surfactant and the drug.
Numerous additives affect vesicles permeability,
shape, and membrane stability. Tweens, for instance,
make the generated vesicles more flexible, which
facilitates their penetration of the target sitel?”],

6.4 Hydration Temperature :

The form and size of an object can also be influenced
by the temperature at which it is hydrated.
Temperature changes across the system have an
impact on the vesicle formation process. Vesicle shape
can also alter as a result of temperature variations.
Polyhydral vesicles of C16G2:solulan C24(91:9) are
crated at 25°C, however at 45°C they can transform
into spherical vesicles. A cluster of spherical but much
smaller nano-vesicles forms after the spherical
vesicles are cooled from 55 to 49°C),

6.5 Surfactant Structure :

The shape of vesicles produced during the procedure
is also influenced by the necessary packing factor. The
vesicle shape appears to be predicted based on the
critical packing value. The critical packing parameter
can be found using the formula below!28],

v
Critical Packing Parameter(CPP) = an
Where,
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V is the volumes hydrophobic groups.
Lc is the length of the hydrophobic groups

at the critical point.

a0 = the Hydrophilic head group area
7. APPLICATION OF SPANLASTICS!? 2!

Table 4: Application of Spanlastics

Applicatio | Description | Advantages
n
Oral By Spanlastics
Delivery overcoming | containing
low sodium
solubility, pravastatin
frequent demonstrated
dosage, better oral
medication bioavailability
interactions, in contrast to an
and systemic | aqueous
adverse solution.
effects,
spanlastics
increase oral
bioavailabilit
y. Controlled
release is
possible
using enteric
coated
spanlastic
dispersion.
Transderm | Enhances Beneficial for
al Delivery | bioavailabilit | better  patient
y and | compliance and
therapeutic long-term
efficacy, medication
prevents administration.
hepatic
metabolism,
and permits
continuous
drug release
through skin
Ocular To increase | Improves
Delivery ocular medication
absorption, retention  and
spanlastics dispersion  in
go  beyond | ocular tissues.
pre-corneal

and corneal
barriers. May
provide site-
specific
medications
to the
posterior
(choroid,
vitreous
cavity,
epithelium)
and anterior
(cornea,
aqueous
humor) parts,
able to
transport
both
hydrophilic
and lipophilic
medications.

Delivery of
Peptides
and
Proteins

Prevents the
breakdown of
unstable
protein  and
peptides
(such as
insulin  and
bacitracin),
increasing
bioavailabilit
y during
management
and storage.
Supports
immunizatio
n and oral
delivery.

In diabetics,
insulin-loaded
nanovesicles
demonstrated
enhanced
pharmacokineti
cs in rats and
resistance to
deterioration in
intestinal  and
stomach fluids.

Gene
Therapy

Nanovesicles
aid in the
transfer  of
DNA and
other genetic
materials,
resolving
clinical
application
issues

Being
investigated to
increase the
effectiveness of
formulation and
distribution.
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brought on by
restricted
distribution.
Delivery of | Nanovesicles | Increases the
Vaccine based onnon- | efficacy  and
ionic safety of
surfactant vaccinations.

enhance the
stability and
therapeutic
efficiency of
vaccination.

8. CONCLUSION:

The development of spanlastics, which are surfactant
based vesicles, offer a non-invansive method of drug
administration that does away with the necessity of
repeatedly injecting medication at the intended site.
The obstacles are included in the previously listed
concern being addressed. Regarding the instability,
rapid disintegration, poor bioavailability, and
insolubility of pharmaceuticals. The development of
nanovesicular drug delivery devices might be greatly
aided by spanlastics. For lipophilic and hydrophilic
medications, vesicular systems may be used to provide
targeted drug delivery. The middle ear region, oral,
topical surface, nasal, ocular area, and nasal cavities
are among the anatomical locations to which
pharmaceuticals are now administered.
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