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ARTICLE INFO                                      ABSTRACT

Human beings strive to look young, beautiful and stunning which is a natural aspiration. The skin
around the eyes is relatively thin and contains less fat than other areas of the skin. For this reason,
the effects of aging, stress, disease, environmental pollution, melanin deposition, lifestyle and
genetics are first seen as puffiness, bags, pigmentation and dark circles around the eyes. Dark circles
are the bilateral, round, homogeneous pigment macules on the infraorbital region of the eyes. Major
concerns around the eyes are periorbital hyperpigmentation, puffiness, fine lines and wrinkles.
Therefore, there is a need for a cosmetic product that is effective in retarding the formation of bags,
puffiness, pigmentation, fine lines and wrinkles. Herbal ingredients gaining much more importance
because of their less side effects compared to synthetic one. The present work deals with the
development and evaluation of herbal under eye derma gel containing liquorice extract, turmeric
powder, almond oil, wheat germ oil and some essential oils like tea tree oil, rosemary oil and lemon
oil. The above plant ingredients were reported for having good anti-tanning, anti-aging, skin
whitening, anti-puffing, antioxidant and moisturizing activity. It also provides possible benefits
including reduction of hyperpigmentation, fading of spots, removal of fine lines and wrinkles and
also increases ceramide production. The overhead properties of the herbal ingredients helps to keep
the skin around the eyes smooth, moisturize, anti-puff and pigmentation free. Various formulations
of batches were prepared from F1 to F5 by using gelling agents like carbopol 940 in varied
concentration. Herbal under eye gel was prepared and evaluated for its visual appearance, clarity,
pH, spreadability, photosensitivity, viscosity, extrudability and the result were found to be
satisfactory.

INTRODUCTION
Human eyes are referred to as "Windows of our Soul." Dark
circles are one of the most common ailments that people of all
ages confront. The skin beneath the eye is very thin, and blood
passing through the big veins gives the skin a bluish tinge.
When the skin around the eyes becomes too thin, dark circles
become even darker. When the amount of melanin produced
around the eyes is higher than usual, it gives them a darker
color, the condition is called Periorbital hyper pigmentation (1).

Dark Circles

Dark circles are a relatively prevalent condition that affects
people of all ages under or around the eyes. It's also known as a
darkening of the skin around or under both eyes that is uniform
and circular (2). Dark circles can be caused by excessive
pigmentation, shadows from bags under the eyes, infraorbital
fat prolapse, shadows from infraorbital sagging and wrinkles,
and thin, translucent skin over the orbicularis oculi muscle.

Pathomechanisms of Dark Circles

Dark circles can be caused by a variety of exogenous and
endogenous variables, including sex, ageing, anatomical
variations, atopic dermatitis, dryness, heredity, and other
physical disorders. Excessive pigmentation, tear troughs,
shadowing due to infraorbital laxity and wrinkles, thin
translucent skin atop the orbicularis oculi muscle, shadowing
due to infra-orbital fat herniation, and vein running are some of
the clinical variables that create dark circles (3). The major
pathomechanisms of dark circles are listed below,

Excessive Pigmentation

Atopic dermatitis and allergic contact dermatitis sufferers are
more likely to have dark circles. Periorbital dermatitis and an
itchy rubbing habit can cause post-inflammatory hyper
pigmentation (PIH) around the eyes in these individuals.
Another source of periorbital darkening is post-purpuric
pigmentation (PPP), which arises after a cosmetic surgery.
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Tear Troughs (Nasojugal groove)

The lid/cheek junction, or palpebromalar groove, is a natural
depression that stretches inferolaterally around the lateral half
of the inferior orbit, and this concave, oblique groove can
generate dark circles and make people look tired and worn.

Infraorbital Fat Herniation

The infraorbital fat protrusion does not directly cause dark
circles, but it does make the tear trough deeper and the dark
circles worse.

Thin, Translucent Skin Overlying the Orbicularis Oculi
Muscle

The underlying subcutaneous vascular plexus or vasculature
within the muscle is visualized by the transparent eyelid skin.

Presence of Vein

Large veins going beneath the eyes are another source of dark
circles.

Wrinkles and Laxity

With age, wrinkles and laxity in the infraorbital area worsen the
darkcircles.

Classification of Dark Circles

Dark circle is defined as a homogenous, round, darkening of
the skin around or under both the eyes. Based on the clinical
pattern of pigmentation and vasculature analysis dark circles
are classified as the following,

1. Pigmented (brown color)
2. Vascular(blue/pink/purple color)
3. Structural(skin color)
4. Mixed

 Pigmented-Vascular (PV)
 Pigmented-Structural (PS)
 Combination of Pigmented - Vascular-Structural (PVS) (4)

Fig 1 Recent statistics of people with Dark circles

Table 1 Types and Appearance of Dark circles

S. No Type Appearance

1.
Pigmented
Type (P)

Appears as infraorbital, brown hue

2.
Vascular
Type (V)

Appears as infraorbital, blue, pink, or purple hue
with or without periorbital puffiness

3.
Structural
Type (S)

Appears as structural shadows formed by facial
anatomic surface contours. It can be associated
with infraorbital palpebral bags, blepharoptosis,
and loss of fat with bony prominence

4.
Mixed Type

(M)
Combines two or three of the above appearances

MATERIALS AND METHODS
Aim

The role of herbal under eye gel as a factor of dark circles has
not been widely reported. The aim of this thesis was to gain
and understand the effect of herbal under eye gel to get rid of
dark circles with no side effects and provides the skin with
soothing and nourishing outcome. The influence of a range of
factors on dark circles was investigated to ascertain that gels
are rapidly absorbed by the skin when compared to other
products.

Plan of work

 Collection of crude drugs and essential oils.
 Preparation of extracts.
 Preparation of gel base.
 Evaluation of herbal under eye gel.

Materials

Carbapol 940, Ethanol (Sri Mahaalakshmi Scientific Company,
Coimbatore), Triethanolamine (Sri Mahaalakshmi Scientific
Company, Coimbatore),  Glycerine, Liquorice extract,
Turmeric, Tea tree oil (Rey Naturals, Ahmedabad) Wheat germ
oil, Almond oil (Rey Naturals, Ahmedabad), Neem oil
(Morphene Remedies, Haryana), Rosemary oil (Rey Naturals,
Ahmedabad), sufficient quantity of water.

Preparation of Liquorice extract

100 g of Liquorice powder was macerated kinetically using 1
litre of ethanol (96%) for 4 hours. The maceration process was
repeated 10 times using 4L of solvent. The filtrate was
evaporated in a rotary evaporator under vacuum (temperature ±
40°C, pressure 180 mmHg and speed 60 rpm) to obtain
ethanolic extract of liquorice root (5).

Fig 2 Preparation process of Liquorice (Glycyrrhiza glabra) extract

Preparation of Herbal gel formulation

The required amount of Carbopol 940 was weighed and taken
in a 500 ml beaker. Using a mechanical stirrer, the mixture is
mixed with 100 ml of de-mineralized water for 1hr to avoid
agglomeration. Add required quantity of Triethanolamine and
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Glycerine to the mixture, it forms a proper gel base and the pH
was adjusted to 5 to 5.5 (6).

Take required quantity of liquorice extract and triturate with
mortar and pestle. Add the rest of the essential oils and triturate
them until a homogeneous mixture is formed. Add the mixture
to the gel base until it gets uniformly mixed.

Formulation

The following ingredients are used for the preparation of herbal
under eye derma gel.

Table 2 Formulation of Herbal under eye derma gel

Gel Code F1 F2 F3 F4 F5
Carbopol 940 (g) 0.3 0.4 0.5 0.6 1

Triethanolamine (ml) 0.2 0.2 0.2 0.2 0.2
Liquorice extract (g) 0.5 0.5 0.5 0.5 0.5
Turmeric powder (g) 0.2 0.2 0.2 0.2 0.2

Tea tree oil (ml) 0.1 0.1 0.1 0.1 0.1
Wheat germ oil (ml) 0.1 0.1 0.1 0.1 0.1

Almond oil (ml) 0.1 0.1 0.1 0.1 0.1
Lime oil (ml) 0.1 0.1 0.1 0.1 0.1

Rosemary oil (ml) 0.1 0.1 0.1 0.1 0.1
Demineralized Water (g) q.s q.s q.s q.s q.s

Evaluation

The following parameters were used for the evaluation of gels.

Visual appearance and clarity

Visual appearance and clarity of prepared in situ formulation is
checked for presence of any particulate matter under
fluorescent light against a white and black back ground.

Determination of pH

The gel pH measurement was carried out using a digital pH
meter by completely immersing the glass electrode in the gel
system to cover the electrode. Measurements were performed
in triplicate and the average of the three readings was recorded.

Spreadability

Two sets of standard size slides were taken. The herbal gel
formulation was placed on one of the slides. Another slide was
placed on top of the gel so that the gel was sandwiched
between the two slides in the occupied area from a distance of
7.5 cm along the slide. 100 g of gel was placed on the upper
slide so that the gel between the two slides was pressed evenly
to form a thin layer. The weight is removed and the excess gel
adhering to the slide is scraped off. The two slides are in
position fixed to the stand without the slightest disturbance and
in such a way that only the top slide can slide freely due to the
gravity attached to it. The 20 g weight is securely fastened to
the top slide. The time required for the upper slide to travel a
distance of 7.5 cm and separate from the lower slide under the
influence of was recorded. The experiment was repeated three
times and the average time was taken for calculation.

Viscosity

Viscosity of the herbal under eye derma gel was determined
using Brookfield viscometer (S-62, model LVDV-E) at 25oC
with a spindle speed of the viscometer rotated at 60 rpm (7).

Extrudability

A closed collapsible tube containing about 20g of gel is firmly
pressed against the crimped end and a clamp is attached to

prevent rewinding. The cap is removed and the gel is extruded.
The amount of extruded gel was collected and weighed. The
percentage of extruded gel was calculated.

Photosensitivity

Many pharmaceutical formulations are found to be
photosensitive which exhibits instability on exposure to light.
To evaluate the photostability of the product, a sun exposure
test was carried out. In this test, the herbal gel was dried in the
sun from 9 am to 18 pm and the changes in its physical
properties were observed.

RESULTS AND DISCUSSION
In general, gel formulations are preferred, including semi-solid
topical preparations, since it has long residence time on the
skin, high viscosity, moisturizing effect on flaky skin due to
their occlusive properties, more bio adhesiveness, less
irritation, independent of water solubility of active ingredient,
ease of application and better release characters and hence the
herbal under eye derma gel formulation was designed
containing such characteristics for the treatment of dark circles.
The prepared gels were found to be homogeneous and in good
appearance and consistency. The pH values of all the
formulations were in the close range of pH (5.3 to 5.6) and
hence it may cause no skin irritation. Though the concentration
of the polymer was fixed as 0.2% in all the gel formulations,
variation in viscosity was observed. Further the values were
reported to be from 140 to 290 centipoise.

The spreadability value indicates that the gel formulation is
easy to apply. Among the gel formulations F1 to F5, more than
90% of the contents are extruded which indicates that they have
excellent extrusion ability except for F1 and F3 because 80% of
the contents are extruded. The following results are shown in
Table 3.

Fig 3 Prepared herbal under eye derma gel formulations

Fig 4 Labelled herbal under eye derma gel
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CONCLUSION
Anti-tanning activity of the developed herbal under eye derma
gel formulation may be due to the presence of glabridine,
curcumin and citronella. The developed formulation F4
consisting 0.5 gm ethanolic extract of Glycyrrhiza glabra and
0.2 gm powder of Curcuma longa with 0.6 gm of Carbopol 940
was found to be promising herbal under eye derma gel for the
treatment of dark circles. Further clinical studies can strengthen
the use of this formulation for the patients suffering from
Periorbital hyperpigmentation. The most important factor that
herbal under eye derma gel possesses is that, they are free from
chemicals and are more prominent than synthetic under eye
gels. Thus, in this research work, the prepared herbals under
eye derma gel possess anti-tanning and anti-aging properties
that it concludes this prepared herbal cosmetic makes the skin
refreshing and free from dark circles.
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