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ABSTRACT

A serum is a lightweight, fast-absorbing topical formulation enriched with active ingredients designed to penetrate
deeply and deliver targeted skin benefits efficiently. The anti-aging microsponge serum was formulated as an oil-
in-water (o/w) emulsion using a two-phase emulsification technique. The oil phase, consisting of olive oil,
sandalwood oil, coconut oil, and Tween 20, was mixed for 15 minutes to obtain a homogeneous solution. The
aqueous phase was prepared separately by uniformly dispersing astaxanthin, glutathione, and retinol in glycerine
with distilled water. The oil phase was added dropwise to the aqueous phase under continuous mechanical stirring
at 2500 rpm to form a stable emulsion. The prepared serum was evaluated for pH using a calibrated digital pH
meter, spreadability by the glass slide method, and viscosity using an Ostwald viscometer. Drug content was
determined spectrophotometrically after dissolving the microsponge-loaded serum in methanol. In vitro drug
release studies were performed using cellophane membrane, egg membrane, or animal skin in phosphate buffer
pH 7.4 to assess diffusion characteristics. The formulated anti-aging microsponge serum showed a skin-
compatible pH of 6.4, good spreadability (5—6 cm), and optimal viscosity (205cP). High drug content (96.78 +
1.93%) indicated efficient encapsulation. In vitro diffusion studies demonstrated sustained drug release, achieving

~75% release through egg and cellophane membranes and ~85% through animal skin within 12 hours.
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1.INTRODUCTION

Polyherbal anti-ageing microsponge serum is a new-
fangled technique in topical delivery that employs
the controlled-release innovation and the synergistic
impact of herbal bioactives to handle the several
signs of maturity of the skin.!” Skin aging is a
complicated biological process, and it is influenced
by extrinsic (pollution, oxidative stress, UV
radiation, and lifestyle choices), as well as intrinsic
(hormone fluctuations and heredity) factors.>* A
combination of all these factors leads to wrinkles,
dryness, pigmentation, loss of suppleness, and
reduction of skin vitality. Traditional topical
preparations are often short acting, degrade quickly,
contain active ingredients that are not well stabilized
and do not penetrate the skin, which reduces their
effectiveness in the long term.>®

Polyherbal formulation has attracted much attention
in the cosmeceutical science due to their safety,
biocompatibility, and wide range of biological
activities. The herbal antioxidants like astaxanthin,
glutathione and retinol rich plant extracts exhibit

strong free radical scavenging, anti-inflammatory,
collagen protective and skin rejuvenating
properties.”® All these phytoconstituents are aimed
at oxidative stress, cellular repair, skin hydration,
and dermal matrix integrity to generate an overall
anti-aging effect. However, many of herbal active
ingredients are prone to oxidation, heat and light,
which could reduce its efficacy of use and
storage.”>!0

Microsponge technology offers the solution to these
limitations by entraping the active substances in a
porous structure of polymeric microsphere.!!!?
Microsponges can trap both hydrophilic and
lipophilic and have the capability of being released
in a slow, controllable manner in accordance with
stimuli in the environment like skin temperature,
friction, wetness, or pH. This built-in control
releases ensure long-term delivery of the active
ingredients to the target site, minimize irritation,
climinate burst release, and increase stability.!>!*
The pharmacological properties of herbal
ingredients and the technological values related to
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controlled release systems are merged together on
introducing polyherbal actives into a microspong-
based serum.!>!® Due to its non-greasiness, rapid
absorption and light texture, the serum format
enhances even more patient compliance. Hence,
polyherbal anti-aging microsponge serum was a
highly promising, safe and effective cosmeceutical
therapy to long term management of age-related skin
changes, antioxidant protection and skin
rejuvenation.!7-13

2. MATERIAL AND METHODS

Materials

Astaxanthin, glutathione, and retinol were procured
from Fermenta Biotech Ltd., Intas Pharmaceutical
Ltd., and Piramal Pharma Solutions, respectively.
Olive oil, sandalwood oil, coconut oil, glycerine,
tween 20 were obtained from Research-Lab Fine
Chem Industries, Mumbai. Mumbai. All other
reagents used were of analytical grade.

2.2 Methods

2.2.1. Preparation of anti-aging microsponge
serum

The anti-aging serum is an oil-in-water (o/w)
emulsion that was developed by a two-phase
emulsification procedure. Oil phase, which included
olive oil, sandalwood oil, coconut oil and Tween 20
as a surfactant, was mixed thoroughly taking a total
of 15 minutes to get a homogeneous oily mixture.
The aqueous phase was made separately by adding
plant extracts (astaxanthin, glutathione, and retinol)
to glycerine uniformly in a segmented quantity of
distilled water. Oil phase was then dropwise added
to the aqueous phase under continuous mechanical
stirring at 2500 rpm and a stable o/w emulsion was
formed, which could be used topically.

Ingredients Quantity (ml)
Plant Extracts 20ml

Olive Oil 3.7ml
Sandalwood Oil 0.06ml
Coconut oil 0.9ml
Glycerine 12ml

Tween 20 0.6ml
Distilled Water QS to 80ml

Table 1. Formulation of serum

2.2 Evaluation of anti-aging microsponge serum

2.2.1 pH determination

The pH value of the developed serum was assessed
by the use of a calibrated digital pH meter in order
to ascertain the compatibility of the serum with the
skin. The pH meter was tested on a sample with an
appropriate buffer solution before it was measured.
The neat serum formulation was properly weighed

(ImL) and 50 mL of distilled water was used to
prepare a homogeneous solution. The digital pH
meter and electrode was next dipped in the diluted
sample serum and the pH level was read at
equilibrium. The topical serum formulations should
have a pH of between 4.1 and 6.7 since the normal
human skin has moderate acidity.

2.2.2 Spreadibility

The product spreads on the skin or affected area and
denotes the extent of the area to which the serum was
applied. 2 gm of serum sample was placed on a
surface. A slide was attached to a pan to which 20
gm weight was added. The time (seconds) required
to separate the upper slide from the surface was
taken as a measure of Spreadability. The
spreadability of the liquid formulation is the ability
of the face serum to spread over the skin and play an
important role in the administration of a standard
dose of medicament formulation on the skin.

2.2.3 Viscosity: -

Viscosity is a critical parameter for topical
formulation. Topical solutions with low viscosity
have faster clearance than viscous solutions. In
addition, highly viscous solutions can have an
undesirable effect on the skin. The viscosity of the
Serum was determined by using an Ostwald
viscometer and using a spindle to take Sml of the
serum. The serum will placed in a big mouth
container with the spindle dipped in it for about 5
minutes before the measurement.

2.2.4 Drug content

The specified amount of microsponges-loaded
serum (10 mg) were dissolved in 10 mL of pH 7.4
methanol with occasional stirring. The absorbance
of this solution at 274 nm was then measured in
comparison to a blank that contained only methanol
after 1 mL of the solution was diluted with additional
methanol.

2.2.5 Drug release study

Drug diffusion of serum formulation will be
measured in 20 ml volumetric flask containing
phosphate  buffer by  using  cellophane
membrane/egg membrane/ animal skin.

Egg membrane: The membrane was treated with
phosphate buffer over 36hrs so that the acid reacts
with the calcium and aids the removal of the outer
shell of the egg membrane. The reaction is indicated
by the appearance of bubbles. Finally, the separated
membrane was washed with distilled water for
several times.

Cellophane membrane: Cellophane membrane
was dipped in water for 24hrs and then in increasing
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concentrations of zinc chloride solution. The pore
diameter of the membrane after the treatment is
reported to be 80 microns.

Animal Skin: - Skin was excised and the fatty
tissues and blood vessels underlying were removed
and skin was stored in phosphate buffer pH 7.4 until
further use. Follicle free hairless skin was obtained
by immersing the anaesthetizes mice into 60°C
warm water for a minute followed by removal of the
epidermis and healing for three months

3. RESULTS AND DISCUSSION

3.1 pH Value

The pH of formulation was found to be 6.4. As the
skin having an acidic pH around 4.5-6.5, this range
of formulation is suitable for skin.

3.2 Spreadibility

The spread ability of liquid formulation is capacity
of the serum to spread over the skin and play
imperative role in administration of standard dose of
medicament formulation on skin. Spread ability of
formulated  anti-aging  microsponge  serum
preparation was found to be 5 to 6 cm.

3.3 Viscosity: - The viscosity of serum formulation
was found to be 205¢cp respectively.

3.4 Drug content

UV spectrophotometry was used to measure the total
drug content (TDC) in serum formulations. The
TDC of the anti-aging serum microsponges were
found 96.784 + 1.927 respectively. With the increase
in polymer concentration, there is more polymer
matrix available to encapsulate the drug. This can
lead to better incorporation of the drug within the
microsponges and prevent drug leakage ensuring
that more drugs are retained with the microsponge.
3.5 Drug release study

The diffusion profile of anti-aging serum
microsponges performed through egg and
cellophane membrane showed that at the end of 12
hours nearly 75% of drug was getting diffused
through the membranes. It was observed that the
diffusion rate of drug through serum was found to be
85% when animal skin was taken as a membrane.
Again, the diffusion rate of the drug was found to be
almost 85% in 12 hours when animal skin was used
as a membrane.

% cumulative release

15

Time (h)

% cumulative release

15
Time (h)

Diffusion Profile of anti-aging serum microsponges
(Egg membrane and cellophane membrane)

100

% cumulative release

15

Time (h)

Diffusion Profile of anti-aging serum microsponges
(Animal Skin)

4. SUMMARY AND CONCLUSION

The current experiment was able to formulate and
evaluate a polyherbal anti-aging microsponge serum
with the help of oil-in-water (o/w) emulsification
process. It was formulated with natural bioactives of
astaxanthin, glutathione and retinol, which was
entrapped using microsponges to enhance stability,
release control and topical performance. The process
of preparation produced a stable, uniform serum that
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can be used in cosmetics with desirable aesthetic and
physicochemical characteristics.

Parameters of evaluation were used to ascertain the
appropriateness of the formulation to be used on the
skin. The serum pH (6.4) was at normal
physiological skin range, which implies that there is
good skin compatibility and low possibility of
irritation. The values of spreadability of 5-6cm
indicated that the serum was easy to apply and
uniformly spread on the surface of the skin, and
provided constant dosing. A viscosity of 205 cP was
a good compromise between the application ease
and the sufficient skin retention to ensure long-term
contact with the skin.

The drug content analysis showed the entrapment of
active ingredients and even distribution of the active
ingredients with the drug content being 96.784 +/-
1.927. This points to proper encapsulation of
microsponge and minimised loss of drugs during
formulation. Diffusion experiments in vitro revealed
long-term drug release in which about 75% of drug
diffused through egg and cellophane membranes
and nearly 85% of the drug diffused through animal
skin in 12 hours. The findings indicate the capability
of the microsponge system to deliver sustained and
controlled delivery of the herbal actives.
Altogether, the created polyherbal anti-aging
microsponge serum showed good physicochemical
properties, prolonged release of the drug and
compatibility with the skin. The formulation is the
potential future of successful, safe, and sustained
anti-aging therapy through a combination of herbal
bioactives and modern delivery technology of using
microsponge.
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