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ABSTRACT

Background: The appearance of youth and vitality is highly valued in modern
society, influencing social interactions and self-esteem. Facial wrinkles, particularly in
the periorbital region, are one of the most noticeable signs of aging, driven by
cumulative changes in skin structure and physiology. The aging process, accelerated by
oxidative stress and sun exposure, leads to the degradation of skin components such as
collagen and elastin. Herbal extracts, rich in antioxidants, have emerged as promising
solutions for combating the visible effects of aging. Andrographis paniculata, a
medicinal herb with potent antioxidant and anti-inflammatory properties, has been
traditionally used for a variety of health conditions. Its active compound,
andrographolide, has shown potential in preventing oxidative damage and reducing the
effects of skin aging.

Objective: To study the effect of 2% Andrographis paniculata extract on
improving wrinkles and periorbital hyperpigmentation.

Study Design: This study employed a double-blinded, randomized, controlled,
and split-face clinical trial to assess the efficacy of Andrographis paniculata (AP)
extract on periorbital wrinkles over a 12-week period. The study enrolled 19 healthy
male and female volunteers aged between 25 and 50 years, all of whom expressed a
desire for treatment of their periorbital wrinkles. Prior to participation, all volunteers
provided informed consent, and they were instructed to follow the study's protocols
consistently for the duration of the trial. Skin evaluations were performed at four



intervals: baseline, 4 weeks, 8 weeks, and 12 weeks, using the VISIA, Cutometer, and
Mexameter devices to monitor changes in wrinkles, skin elasticity, and pigmentation.

Result: The results demonstrated a significant reduction in periorbital wrinkles
and periorbital hyperpigmentation in the treatment group compared to the control
group. The treatment group exhibited a notable decrease in wrinkle, as well as melanin
score, indicating the extract's effectiveness in combating oxidative stress and improving
hyperpigmentation. No adverse effects were reported during the study.

Conclusion: The study concluded that Andrographis paniculata extract is an
effective natural solution for reducing periorbital wrinkles, improving skin elasticity,
and minimizing hyperpigmentation. Its potent antioxidant properties played a key role
in protecting the skin from oxidative stress and promoting the production of collagen

and elastin, which are essential for maintaining skin elasticity.

Keywords: Andrographis paniculata Extract, Skin Elasticity, Hyperpigmentation,

Antioxidant, Oxidative Stress, Collagen, Elastin
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CHAPTER 1

INTRODUCTION

1.1 Background

A youthful appearance is linked with high self-esteem and improved social
interactions. It has been proved that an attractive appearance positively impacts on
social functioning (Gupta & Gilchrest, 2005). It has been demonstrated that human face
is not only the reflection of inner self, nature, and personality, but also the signs and
symptoms of aging and overall health. Common signs of aging face include wrinkles,
receding hairline, frown lines, nasolabial folds, excessive eyelid skin and undereye
hollowness. In today’s world, due to the influence of beauty standards, people want to
look younger and more attractive than they already are (Panda & Chowdhary, 2021).

As periorbital area is where it gets the most visual attention, it’s one of the most
important points for evaluation of aging (Bae et al., 2017; Samson et al., 2010). The
periorbital area, the first place we start noticing where skin aging, are composed of the
crow’s feet and infraorbital region, which is not easily be treated. This is the part of the
face most people are most worried about. (Kaczvinsky et al., 2009) The human skin is
also the essential organ of emotional expression, in addition to being serve as a shield
against environmental factors and threats (Kligman & Koblenzer, 1997).

Visible folds or creases in the skin are known as wrinkles. Wrinkles smaller
than 1 mm width and depth are being identified as fine wrinkles. Wrinkles, bigger 1 mm
or more in width and depth, are what we called coarse wrinkles. (Manriquez et al.,
2014) and these are the hallmark of facial aging. (Prystowsky & Franck, 2000) It has
been stated that wrinkles are caused by changes in dermal cells. It has also been proved
that older skin has decreased collagen, elastin, and hyaluronic acid levels in the skin.
(Baumann, 2005) Photo-ageing is accelerated in areas frequently exposed to sunlight
(ultraviolet radiation), which in turn leads to dryness, dyspigmentation, wrinkling, and
elasticity in the skin (Binic et al., 2013).



Skin aging, a part of normal “aging mosaic,” is also happening in other organs
with time. Although we cannot see or detect the aging process and signs of internal
organs visually, the skin is the organ that shows the noticeable changes, mostly on the
skin areas, which frequently expose to the sunlight (Zouboulis et al., 2019). Clinical
signs of the aging skin include thinning of the skin layers, a decrease in levels of elastin
and collagen fibers, skin lipids, which promote the formation of wrinkles (Farage et al.,
2009). Long term exposure to UV lights accelerates the aging, by a process known as
the photoaging (Binic et al., 2013).

Intrinsic aging and extrinsic aging are two kinds of aging. Intrinsic aging is
responsible for human genetics changes, which is completely inevitable (Baumann,
2007). The intrinsic aging, of what we call, ‘the biologic clock’, damages the skin in
the same way as it does to the various internal organs, with the slow and irreversible
tissue breakdown (EI-Domyati et al., 2002). So many factors such as the ionizing
radiation and environmental stresses (physical and psychological), drinking and
lifestyle habits, nutrition, environmental pollution, and UV radiation are associated
with extrinsic aging (Mccullough. 2006).

Premature skin aging can be caused by long term exposure to UV radiation
(Fisheretal., 1997). By frequent exposure to UVB irradiation, an enzyme called, matrix
metalloproteinase-1(MMP-1) is produced by skin cells called fibroblasts and
keratinocytes (Pandel et al., 2013). UVB induced TNF-a release from endothelial cells
and keratinocytes promote formation elastases and collagenases, which breaks down
skin cells resulting in skin aging (Bashir et al., 2009). The gravity impact, muscles
action, loss of superficial and deep facial fat volume, and bony skeleton support also
the impacts on aging. These factors contribute to the facial skin loosening, changes in
shape and characteristics (Ganceviciene et al., 2012). For the time being, we can’t
prevent or reverse the aging process of the skin caused by intrinsic skin aging. But we
can control or decrease the factors that cause extrinsic aging (Puizina-Ivi¢, 2008).

Wrinkles are inevitable and cannot be treated completely. But there are so many
ways we can adjust the appearance of fine lines and wrinkles. We can use agents like
topical antioxidants, procedures like lasers, chemical peels, photo rejuvenation, fat and
volume restoration, skin augmentation, as well as systemic agents with antioxidants and

hormones (Zouboulis et al., 2019).



The chemical peels which are done superficially can be safe if it is used in
proper ways, but skin reactions like itchiness, redness, changes in skin sensitivity and
pigmentation can still happen. Some type of chemical peels could even activate herpes
viral infection, and scar formation (Akbar, 2011). In one study, deep peels are no longer
trendy among Indian people nowadays because they can lead to milia, secondary skin
infection, and scarring (Nikalji et al., 2012). Some of the complications of Botox
injections and dermal fillers are asymmetry, infections, and some injection site
complications such as ecchymosis, erythema, edema, pain, allergy and hypersensitivity
reactions (Kassir et al., 2020). Complications of IPL therapy have been proved to have
burning, blisters, crusts, infection, oedema, discomfort. (Fodor & Bota, 2020).

As topical treatment is the safest way in treating wrinkles, people have been
paying more attention to cosmetic products, which are formulated with the natural
products such as herbal extracts, with anti-inflammatory, antioxidant, UV-protective,
and other antiaging effects (Naeimifar et al., 2020). Herbal extracts, which are enriched
in antioxidants, have been used widely to reduce wrinkles and aging skin (Mukherjee,
et al. 2011).

Andrographis paniculata is a herb which has been used in Asian countries for
the treatment of common colds and respiratory tract infections (Burgos et al., 2020).
Andrographis paniculata belongs to the family Acanthaceae (Chandrasekaran et al.,
2010). It’s called the “king of bitters”, mainly used in China, India, and other Southeast
Asian countries.

Andrographolide is the active ingredient and has so many physiological
benefits, such as anti-inflammatory, antibacterial, antitumor, antimalarial, and
hepatoprotective (You et al., 2015). The aerial parts of the plant are most used mostly.
In some cases, the whole plant or roots are also used for some purposes (Akbar, 2011).
Andrographolide can prevent free-radical formation by inhibition of specific ROS-
producing enzymes. It can also enhance antioxidants by activating Nrf2 signaling
(Mussard et al., 2019). It has been proved in previous studies that diterpenoids and
flavonoids are the major chemical compounds which are responsible for the
pharmacological effects of Andrographis paniculata (Hanh et al., 2020).

Reactive oxygen species (ROS) can lead to oxidative stress that can lead to
damages lipids, proteins in the skin which contributes to skin aging (Gu et al., 2020). It



was observed that andrographolide has this significant antioxidative function by
scavenging the stable free radicals (Krithika et al., 2013). Andrographolide inhibited
production of reactive oxygen species by reducing NADPH oxidase (NOX) and
increasing the action of erythroid 2-related factor 2 (Nrf2) expression (Liang et al.,
2018). Andrographolide sodium bisulfate has also demonstrated a protective effect
against UVB-induced skin aging in mice and may offer benefits for cosmetic
applications. Therefore, it has been demonstrated that it could be beneficial for cosmetic
purposes (Zhan et al., 2016). In terms of acnes, AP extract gel is also proved to be
effective at 2.5 % against S. aureus and C. albicans, and 5% against P. acnes and S.
epidermis (Katta, 2007). It also has been proved that APE activates the epidermal stem
cells proliferation. It also appeared to improve skin hydration, elasticity, wrinkling and
sagging in this clinical study (You et al., 2015).

Source Andrographis paniculata (2024)

Figure 1.1 Andrographis paniculata
1.2 Research Question

Does the extract of 2% Andrographis paniculata improve the wrinkles and

hyperpigmentation around periorbital area?



1.3 Objectives

1.3.1 General Objective

To study the effectiveness of 2% Andrographis paniculata extract on improving
wrinkles and periorbital hyperpigmentation.

1.3.2 Specific Objectives

1.3.2.1 Primary Objective

To compare the percentage of improvement of periorbital wrinkle reduction
by 2% Andrographis paniculata extract eye cream with baseline to each visit and week-
12.

To compare the percentage of improvement of periorbital
hyperpigmentation by 2% Andrographis paniculata extract eye cream with baseline to
each visit and week-12.

1.3.2.2 Secondary Objective

To study the effectiveness of 2% Andrographis paniculata extract on the
improvement of skin elasticity.

To observe the side effects of 2% Andrographis paniculata extract.

To observe the participant’s satisfaction of the volunteers after using 2%

Andrographis paniculata extract.

1.4 Research Hypothesis

2% Andrographis paniculata extract eye cream has shown to have better
efficacy and positive evaluation in the reduction of wrinkles around the periorbital area
than the placebo eye cream.

2% Andrographis paniculata extract eye cream has shown to have better
efficacy and positive evaluation in the reduction of hyperpigmentation around the
periorbital area than the placebo eye cream.



1.5 Benefits

1.5.1 To apply 2% Andrographis paniculata as an alternative method of
treatment for treating periorbital wrinkles and periorbital hyperpigmentation.

1.5.2 To apply 2% Andrographis paniculata as an alternative method of
treatment for treating periorbital hyperpigmentation.

1.5.3 To get the better understanding of Andrographis paniculata.

1.5.4 To assist the future studies of Andrographsc paniculata.

1.6 Conceptual Framework

Generation of mitochondrial ROS is caused by chronological or intrinsic aging
via the oxidative metabolism. Ultra-violet radiation (UVR) also increases ROS
production which means the oxidative stress which can cause DNA damage, which
leads to the inflammatory response and reduced production of antioxidants and induces
matrix metalloproteinases (MMPs). MMPs cause the degradation of collagen and
elastic fibers in the skin, which lead to the wrinkles. Andrographis paniculata acts as
the antioxidant to reduce wrinkles by suppressing the reactive oxygen species

formation.
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Figure 1.2 Conceptual Framework

1.7 The Scope of Research

This study will be focused on the effect of 2% Andrographis paniculata extract
on improving periorbital wrinkles and periorbital hyperpigmentation. The researcher
will choose healthy male and female between 25 to 50 years, who want to be treated

periorbital wrinkles. They must apply the Andrographis paniculata extract on



periorbital area. The research will take 12 weeks and will evaluate the baseline before
the treatment and every 4 weeks, at 4™, 8" and 12" weeks respectively by the VISIA®

Complexion Analysis System for Wrinkle Score, Cutometer® and Mexameter®.

1.8 Operational Definitions

1.8.1 APE: Andrographis paniculata extract (APE 2% is proved to be effective
in improving skin elasticity)

1.8.2 Antioxidants: a compound for preventing oxidation, which is a chemical
process that generates free radicals

1.8.3 Wrinkles: a normal part of skin aging, which are most frequently found on
sun-exposed skin, like face, neck, hands, and forearms.

1.8.4 MMPs: Matrix metalloproteinases are enzymes capable of breaking down
various types of extracellular matrix proteins.

1.8.5 ROS: Reactive oxygen species which are generated during mitochondrial
oxidative metabolism

1.8.6 Periorbital Hyperpigmentation: Periorbital hyperpigmentation refers to
the presence of bilateral, uniform darkened macules and patches that predominantly
affect the lower eyelids. In some cases, it may extend to the upper eyelids, eyebrows,
malar regions, temples, and the lateral root of the nose.

1.8.7 Skin elasticity: The skin laxity is related to loss of dermal collagen fibers.
Histological features of loose skin indicate atrophy of the dermis

1.8.8 Collagen: Collagen is the primary structural protein present in the skin and
connective tissues.

1.8.9 Elastin: Elastin is an essential structural protein found in the connective
tissue of elastic structures.

1.8.10 UV Radiation: Ultraviolet (UV) radiation is from the wavelength range
of 100 to 400 nm, which is a higher frequency and shorter wavelength than visible light.

1.8.11 Nuclear factor erythroid 2-related 2 (Nrf2): a transcription factor which
is important in the activating antioxidant enzymes

1.8.12 Effectiveness is a quantitative measure of the clinical trial to indicate



whether the intervention made in the trial show desired effect
1.8.13 Side effects: any unwanted effects of using the AP cream and placebo
1.8.14 Satisfaction: The degree to which the volunteers’ expectation of a
product or service are met or exceeded
1.8.15 Efficacy: the ability of a treatment, intervention, or product to produce a

desired effect under ideal or controlled conditions
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CHAPTER 2

LITERATURE REVIEW

The researcher focused on investigating the efficacy of Andrographis
paniculata extract on the improvement of periorbital wrinkles and periorbital
hyperpigmentation. So, this chapter will include literature review on basic anatomy and
function of the skin, skin aging, wrinkles, wrinkle treatments, and Andrographis

paniculata.

2.1 Skin Structure and Function

Skin is the largest organ of the body and divided into three parts: the epidermis,
dermis and hypodermis (Yousef et al., 2021). It has also been demonstrated to function
as the barrier which protects from the external stressors. Moreover, the skin allows the
sensory transmission, plays a role in maintaining homeostasis and are involved in the
thermoregulation of the body (Kolarsick et al., 2011).

2.1.1 Epidermis

Skin cells such as keratinocytes, melanocytes, dendritic cells, and sensory cells
make up this layer of the skin.

2.1.2 Dermis

Dermis is composed of two layers of connective tissues The hair follicles, sweat
glands, and collagen fibers are located in this layer (Yousef et al., 2021).

2.1.3 Hypodermis

It’s a layer where subcutaneous adipose tissue, neurons, vessels and skin

appendages are located (Yousef et al., 2021).
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Figure 2.1 Layers of the skin, hair follicles and sweat glands

2.2 Wrinkles

Wrinkles are folds of the skin, commonly found on the face and the hand areas,
with increasing in numbers as we age (Audonneau et al., 1999). Wrinkles appear along
the pattern of polyhedral mesh structures on the skin’s surface, which can be appeared
as prominent skin furrows (Akazaki et al., 2002). When we age, we suffer from the
deterioration of connective tissue in the skin, which causes elastin and collagen fibers
degradation leaving fine lines and wrinkles (Al-Atif, 2022). It has been shown in one
study that frequently exposing to UVB radiation at sub erythemal doses decreases the
skin elasticity which can lead to the wrinkle formation (Imokawa, 2009). We have not
only photodamage by UV rays, but also intrinsic aging, hormonal status, and
intercurrent diseases as the risk factors for wrinkles (Manriquez et al., 2014).
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2.2.1 Predisposing Factors

Wrinkles can be caused by two processes of aging. These are intrinsic aging and
intrinsic aging. (Rowe & Guyuron, 2010) Intrinsic aging is also known as the innate
aging, and it has impacts on the skin the way it does to the internal organs. Not like the
extrinsic aging, even the areas which are protected from the sun, are also affected in
intrinsic aging. (Uitto, 1997) Fine wrinkles, atrophy of the dermis, subcutaneous
adipose tissue reduction are characteristics of the innate aging even in the protected
areas of the skin. The histological findings from these areas of tissue from the same
person are frequently fragmented fibers, with reduction in number and diameter of the
elastic fibers. (Uitto et al., 1989) In terms of the extrinsic aging, it has the interaction
with environmental factors like UV rays, air pollution, climate factors, nutrition, and
other factors. (Krutmann et al., 2021)

2.2.2 Etiology and Pathogenesis of Wrinkles

Wrinkles are formed by matrix metalloproteinases (MMP-1, MMP-9 and MMP-
12), which are induced by external factors such as UV rays. (Fisher etal., 1996) Wrinkle
formation is also associated with many factors including volume loss of the skin and its
adipose tissues. Additionally, it has been noted that muscle contractions and their
alteration through surgery or injections significantly influence the extent to which
wrinkles appear. (Pessa et al., 2014)

2.2.3 Classification of Wrinkles

Type I: Wrinkles located laterally to the outer corner of the eye, extending from
the brow down to the zygomatic arch.

Type I1: Wrinkles lateral to the outer corner of the eye, extending from the eye’s
outer corner to the zygomatic arch, with no wrinkles present in the upper lateral area.

Type I11: Wrinkles present only along the line of the outer corner of the eye.
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Figure 2.2 Primary classification of wrinkles at periorbital area

Table 2.1 Fitzpatrick’s wrinkle classification (perioral and periorbital facial areas)

Class  Score Wrinkling Degree of Elastosis

I 1-3 Fine wrinkles Mild (fine textural changes with subtly

accentuated skin lines)

] 4-6 Fine to moderate Moderate (distinct popular elastosis,
depth wrinkles, individual papules with yellow
moderate number of translucency, dyschromia)
line

I 7-9 Fine to deep wrinkles,  Severe (multipapular and confluent
numerous line, with or  elastosis, thickened yellow and pallid

without redundant skin cutis rhomboidalis)

2.2.4 Treatment of Wrinkles
It has been stated that these methods are used to treat the skin aging: cosmetic
skin care, topical applications, systemic agents, preventing risk factors and invasive
methods. (Ganceviciene et al., 2012)
2.2.4.1 Topical agents
Stratum corneum functions as the skin barrier to protect the skin from
environmental stressors and prevent the water loss from the skin making it smooth and
soft. Daily use of skin care with moisturizing agents prevent skin dryness but the effect
is only temporary. (Tabata et al., 2000) Common topical agents that are used for the

skin aging are retinoids, alpha-hydroxy acid, Niacinamide, Vitamin C, hyaluronic acid,
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peptides and other antioxidants. (Imhof & Leuthard, 2021) But if we want to prevent
the wrinkles, we have to stop the degradation of collagen, elastin and HA, the three
primary constituents of the skin, which are proved to decline as we grow old.
(Baumann, 2007)

2.2.4.2 Invasive procedures

Some of the minimally invasive procedures are mesotherapy, chemical
peelings and micro needling. Chemical peels and micro needling procedures are
supposed to create injury to the skin so that it can stimulates growth and exfoliation to
regenerate the skin. (Lee et al., 2016)

Chemical peeling is the effective treatment that has been used for fine wrinkles
and to remove some superficial lesions. (Moy et al., 1993) The classification and side
effects depend on its depth of penetration to the skin layers. There may be some
immediate and delayed complications after the procedures such as burning, itching
sensation, blistering up to the emergency ones like anaphylactic reactions, inadvertent
ocular mucosal splashes, and cardiac arrhythmia, depending on the ingredients that are
used. (Samargandy & Raggio, 2022)

People also use mesotherapy as skin rejuvenation but that has not been proved
in studies yet so far. (EI-Domyati et al., 2012) (Amin et al., 2006) Micro needling,
minimally invasive procedure, is one of the effective treatments for wrinkles, skin
rejuvenation and acne. Dyspigmentation is something to be worried about using the
procedure in darker skin phototypes (Fitzpatrick IV, V, VI), but it’s a rare complication
without the UV exposure on the treatment areas. (Alster & Graham, 2018)

After IPL treatment, skin biopsy shows that type 1 and type 3 collagens, the
amount of fibroblasts are increased, elastin and collagen fibers were more neatly
arranged. (Babilas et al., 2010) Its mechanism is causing thermal injury to the dermis
and activates the fibroblast synthesis, which in turn produces the new collagen and
extracellular matrix materials. It has been proved that wrinkles can be effectively
reduced by IPL treatment but we should be aware of complications like mild pain and
erythema. (Li et al., 2008) It has been stated that novel non ablative laser Nd:YAG
system has statistically no significance in treating wrinkles and side effects were

hyperpigmentation and scarring. (Menaker et al., 1999)
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2.2.4.3 Systemic therapies

Some of the hormone level declines with age and it occurs free radicals
concentration in the body. (Hertoghe, 2006) Hormone replacement therapy (HRT) has
been proved to increase skin thickness, promote wound healing with regarding to
wrinkle treatment. (Warren & Halpert, 2004) But we still have to keep in mind that
risks factors of HRT such as increasing risk in breast cancer and cardiovascular
diseases. (Brower, 2003)

2.2.4.4 Injection of botulinum toxins and fillers

Botox injections are more effective in treating dynamic wrinkles, which are
caused by hyperactivity of the muscles, while the static wrinkles are better treated by
dermal fillers. (Dastoor et al., 2007) Botox injection relieves skin wrinkles by inhibiting
muscle contraction by blocking the release of acetylcholine from the neuromuscular
junction. (Boulle et al. 2010) The complications of Botox such as ptosis, asymmetry
and injection site complications should still be looked out for.(Kassir et al., 2020)
Dermal fillers are one of the treatment options for fine lines and wrinkles. (Ballin et al.,
2015) However, we still shojld be careful with the complications such as swelling or
bruising, product sensitivity in patients with hypersensitivity to collagen, hyaluronic

acid and poly-L-lactic acid, inappropriate placement and infection. (Cohen, 2008)

2.3 Periorbital Hyperpigmentation

Periorbital hyperpigmentation is one of the common cosmetic issues. The
periorbital hyperpigmentation can be seen as bilateral, evenly distributed dark patches
around the eyes. It can be found in both upper and lower eyelids. (Agrawal, 2018)
Additionally, it’s more common in people of color compared to Caucasians. (Roberts,
2014).

2.3.1 Causes of Periorbital Hyperpigmentation

It’s still difficult to acknowledge what exactly causes the periorbital
hyperpigmentation. (Ranu et al., 2011) The cause of periorbital hyperpigmentation can
be so many factors such as post inflammatory hyperpigmentation (PIH), melanin

accumulation, contact dermatitis, anemia, genetics, stress, edema of the periorbital
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region, vascular structures being superficial. Moreover, loosening of the skin,
deficiency in some nutrients, and even underlying diseases can cause periorbital
hyperpigmentation. (Mendiratta et al., 2019)

2.3.2 Treatments of Periorbital Hyperpigmentation

There are so many treatment options for periorbital hyperpigmentation such as
topical agents, chemical peels, lasers, PRP, autologous fat transplantation, fillers,
surgery/blepharoplasty and carboxy therapy. (Sarkar et al., 2016)

2.3.3 Topical Agents

Among the treatment options for periorbital hyperpigmentation, topical agents
have been stated that it is the most used type of treatment clinically. Topical
depigmenting agents are mostly made from the naturally active ingredients like lactic
acid, beta-carotene, azelaic acid, alpha-arbutin, and niacinamide etc. The aim of using
topical agents is to control the melanin and tyrosinase biosynthesis pathway which is
related to the complex pathophysiology of periorbital hyperpigmentation. (Sawant &
Khan, 2020)

2.3.4 Chemical Peels, Lasers, Fillers, and Surgery

Chemical peels with the combination treatment of trichloroacetic TCA 3.75%
and lactic acid 15% has been proved to show significant outcomes. (Vavouli et al.,
2013) In carboxy therapy, carbon Dioxide is injected subcutaneously to induce
increasing oxygen and nutrients to the skin, thereby improving the appearance of the
injected skin. But it’s important to note that it has some contraindications like acute
untreated cardiovascular diseases, connective tissue diseases, skin infections and
uncontrolled diabetes. (Zenke,r 2012)

It has been proved that dermal melanocytosis can be treated by Q-switch Ruby
laser. (Watanabe et al.,2006) For the vascular type of periorbital hyperpigmentation,
due to hypervascularity, along with the thin, translucent lower eyelid skin, Long-pulsed
1,064-nm Nd:YAG-laser treatment has been proved to be effective and safe. But care
must be taken to protect the eyes from laser radiation. (Ma et al., 2012)

Tear trough deformity is one of the causes of periorbital hyperpigmentation and
this condition can be corrected by using with hyaluronic acid fillers. Special care should
be taken to avoid overcorrection, too superficial injections, and choice of an

inappropriate filler to avoid unwanted side effects like swelling, bruising, pain,
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erythema, and asymmetry. (Sharad, 2012) Autologous fat transplantation is also one of
the effective treatment options for the vascular type of periorbital hyperpigmentation,
which occurs due to the thin layer of the lower eyelids which covers the orbicularis
oculi muscle. (Roh et al., 2009) Nano grafting method is proved to be significance in
treating the vascular type of dark circles without visible lumps fat, contour
irregularities, or fat necrosis, except minimal erythema and post-operative edema. (Oh
et al., 2014)

Platelet-rich plasma is an autologous preparation consisting of a concentrated
amount of human platelets in a small volume of plasma. It acts as a stimulant for
fibroblast proliferation and collagen release. It has been considered that PRP might have
been effective in the treatment of periorbital dark circles by relating to color
homogeneity. (Mehryan et al., 2014) Blepharoplasty may also be a useful treatment for
removing dark circles which are associated with shadows that are caused by fat
deposits. It’s important to choose a skillful surgeon to avoid an overly aggressive

removal of fat and skin which can worsen the dark circles. (Gendler, 2005)

2.4 Andrographis paniculata

2.4.1 General Information

Andrographis paniculata, also known as the king of bitters, belong to the family
Acanthaceae. It has been reported that for centuries, people in Asian countries have
utilized it to treat gastrointestinal disorders, infections such as upper respiratory tract
infections, herpes, and other infectious diseases. (Mishra et al., 2007) It also has been
stated that Andrographis paniculata have anti-pyretic, anti-inflammatory and anti-
malarial properties. The plant also has the protective activity to the liver disorders. (Jain
et al., 2000) Andrographis paniculata is commonly found in India, Pakistan and
Srilanka, favorable for hot and shade places. The plant is wide usely in many in many
Ayurvedic formulations. (Katta, 2007)

2.4.2 Chemical Constituents of Andrographis panniculata

Andrographis paniculate is a well-known medicinal plant and has so many

chemical constituents like flavonoids, andrographolide diterpenoids, and polyphenols.
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(Hanh et al., 2020) The primary bioactive compound found in Andrographis paniculata
is Andrographolide, an ent-labdane diterpenoid lactone. (Brahmachari, 2017).
Its chemical structure is defined as (3-[2-[decahydro-6-hydroxy-5-(hydroxymethyl)
-5,8-dimethyl-2-methylene-1-naphthalenyl] ethylidene] dihydro-4-hydroxy-2(3H)-furanone).
(Varma et al., 2011) Andrographolide is mainly extracted from the leaves of the plant,
and it has potent immunomodulatory and anti-angiogenic activities in tumorous tissues.
(Varmaet al., 2011)

O

HO O
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@ CH,OH

Source Varma et al. (2011)
Figure 2.3 Structure of principle of phytochemical compound of andrographolide
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Source Adiguna et al. (2021)

Figure 2.4 The compounds in Andrographis paniculata. It is divided into 4 parts:
whole plant, aerial plant, leaves, and roots. The whole plant includes all
components of the plant. The aerial part includes stems, twigs, leaves, and

flowers

2.4.3 Biological Properties of Andrographis paniculata

Biological properties of Andrographis panniculata is summarized in figure 2.6.
(Vetvicka & Vannucci, 2021) It has been proved that APE has antiviral activity (Kim
et al., 2018) The immunomodulatory exhibit by promoting cytotoxic T cells, natural
killer (NK) cells, phagocytosis, and antibody-dependent cell-mediated cytotoxicity
(ADCC). These. Properties, therefore, prevent virus replication and virus-induced
pathogenesis. (Gupta et al., 2017) Some derivatives of Andrographis panniculata are
potential anti-cancer treatment. (Jada et al., 2008) The aqueous extract of Andrographis
panniculata tested in the rats with ethanol induced liver toxicity is found to have
protective effect. (Uthirapathy, 2012)
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Source Vetvicka and Vannucci (2021)

Figure 2.5 Major biological properties of Andrographolides

2.4.4 Role of Andrographis paniculata in Dermatology

Andrographolide is shown to have anti-inflammatory effect by suppressing
inflammatory mediator pathways and reducing oxidative stress. (Guo et al., 2012)
Reactive oxygen species from environmental aging risk factors such as UV rays,
smoking and pollutions, as well as the intrinsic aging, is the major factor to skin
inflammation. (Pillai et al., 2005) It has been stated that the matrix metalloproteinases
(MMP-1, MMP-3)are induced by UV radiation, resulting in degradation of collagen
and elastin levels, which leads to wrinkles and skin laxity. (Kahari & Saarialho-Kere,
1997) Andrographolide sodium bisulphate (ASB), which is a water soluble form of
andrographolide, has been stated to suppress the induction of MMP enzymes. (Zhan et
al., 2016)

2.4.5 Wrinkles and Andrographis paniculata

It has been stated that APE promotes proliferation of human epidermal stem cell
(EpSCs). Increased expression of integrin 1 and production of VEGF in APE treated
stem cells promote Type 1 collagen production in normal human fibroblasts (NHFs). It
has been stated that there was a significance improvement in skin wrinkles and APE

has anti-aging properties. (You et al., 2015)
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2.4.6 Periorbital Hyperpigmentation and Andrographis paniculate

Andrographis paniculata leaf extract at a concentration of 25 pug/ml has been
shown to be a safe and effective skin lightening agent by inhibiting melanin production
through the suppression of TYR, MITF, and related proteins. It is considered a safe and
reliable anti-melanogenic agent for treating hyperpigmentation. (Adam et al., 2022)

2.4.7 Safety and Toxicity

The systemic side effects of Andrographis paniculata are associated with
gastrointestinal, skin, and subcutaneous disorders. But the serious side effect such as
anaphylactic reaction is rare. It’s contraindicated in pregnant women, lactating women
and in those with history of allergy to the plant with Acanthae family. (Worakunphanich
et al., 2021) In some studies, Andrographis paniculate is considered to be safe.
(Thompson-Coon & Ernst 2004; Hu et al., 2017; Céceres et al., 1999) Semi-solid forms
of Andrographis paniculate has no reported side effects. (Oh et al., 2014)
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Study Design

The researcher used a double-blinded, randomized, controlled and split face
clinical study of AP extract on the periorbital winkles and periorbital hyperpigmentation for
12 weeks with those who want their peri orbital wrinkles and periorbital hyperpigmentation
to be treated.

3.2 Study Population

3.2.1 Population

In this study, the researcher will enroll healthy male and female volunteers aged
between 25years to 50 years, who would like to seek treatment for their wrinkles and
periorbital hyperpigmentation.

3.2.2 Sample

All volunteers must have wrinkles age between who must not be treated by
topical anti wrinkles treatment and periorbital hyperpigmentation for 6 weeks before
the study. This study was conducted at Mae Fah Luang University, Thailand. All
participants were required to fit the inclusion criteria and exclude from the exclusion
criteria. Follow-up visits took place at Mae Fah Luang University Hospital, Bangkok,
Thailand.

3.2.3 Sample Size Determination

The researcher used the study of the efficacy of Ziziphus jujuba extract for
periorbital reduction by Shune (2021), was used to calculate the sample size

determination.
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The results of skin parameters for Ziziphus jujuba extract group showed a
significant drop from 0.382+0.174 at baseline to 0.52+0.174 at 12" week. Those skin

parameters were measured by using cutometer.

Different change from baseline of Ziziphus jujuba extract, p=0.382-0.52 = - 0.138

Obefore = S1= 0.174 Gafter =So= 0.174
Where
§2 = [Sf(n; — 1) + S5(n; — 1)]
P [n; +n, — 2]
o2 — 0.174% (14— 1) + 0.174% (14 — 1)]
p [14 + 14 — 2]
=0.030276

To calculate the sample size by two mean dependences, using formula

_ (zay2 +2p)%0?

Mg
Set
o = 0.05 (two tailed) Zo.025=1.96
B =0.10 (one tailed) Zo100=1.28

n= (Zo(/Z + ZB)ZO'2

M3
(196 +1.28)?0.030276
B (—0.138)2

=16.69

~ 17

Where

n =sample size

S=oc =Variance

S%, = 62 =Pooled variance

The expected dropout rate is 20%. Thus, 20 volunteers (n=20) should be

recruited.
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3.2.4 Selection Criteria
3.2.4.1 Inclusion criteria

1. Healthy individuals

2. Male or female

3. Age between 25years to 50 years old

4. Fitzpatrick skin type from 11l to V

5. Female participants must not be pregnant, or breast feeding and must
discontinue taking contraceptive pills at least 3 months prior to the participation

6. Participants must agree to not use any other skin care products during
study

7. Subjects who agree to use Andrographis paniculata extract eye cream
on their faces

8. Subjects must not take any facial skin procedure such as laser,
peeling, mesotherapy, roller and derma abrasion.

9. All participants must be able to follow the research guidelines and
attend the follow-up visits.

3.2.4.2 Exclusion Criteria

1. Subjects with a history of allergic reactions from Andrographis
paniculata.

2. Subjects who are received by topical anti-wrinkle treatments for 6
weeks before the study

3. Subjects who have skin disorders such as dermatitis and skin

infections

4. Pregnant or breastfeeding female subjects.

5. Subjects with drinking, smoking and drug abuse.

6. Subjects who have abnormal wound healing or scarring conditions
like keloids

7. Subjects who work in direct sunlight or who has a preference for
tanning

8. Participants who have received fillers with semi-permanent or non-
permanent type at periorbital area and radiofrequency rejuvenation treatment in 12
months prior to the study
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9. Participants who had received botulinum toxin injection at periorbital
area and ablative or non-ablative laser 6 months prior to study
10. Participants currently using any topical or systemic treatments that
could interfere with the study’s assessment
3.2.4.3 Discontinuation Criteria

1. Participants who would like to discontinue the program due to any

reasons
2. Participants who get serious side effects and adverse complications
3. Failure to attend the follow-up visits
4. Participants who cannot follow with the instructions and guidelines
of the study

5. Participants get pregnant during the trial
6. Participants who suffered illness, diseases and medical conditions

during the trial

3.3 Location of the Study

Mae Fah Luang University Hospital, Bangkok, Thailand.

3.4 Variables of the Study

3.4.1 Independent Variables

2% Andrographis paniculata extract cream
Placebo cream

Smoking

Alcohol

Hormones

UV light

3.4.2 Dependent variables

Wrinkles

Hyperpigmentation



Patient satisfaction score
Adverse effects

DNA damage

Collagen Breakdown

3.5 Research Instrument

3.5.1 Patient record form

3.5.2 Participant information sheet

3.5.3 Informed consent form

3.5.4 Clinical evaluation record form

3.5.5 2% Andrographis panniculata extract eyecream
3.5.6 Standard cream base

3.5.7 Patch Test

3.5.8 Questionnaires and Satisfaction Assessment Form
3.5.9 Adverse Effect Record Form

3.6 Equipment

3.6.1 The VISIA® Complexion

Source Surface Imaging Solutions Limited (n.d.)
Figure 3.1 The VISIA® skin complexion analysis system
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The VISIA® a device used for scanning the facial skin that detects data by
means of a multi-spectral imaging and analysis. It shows different aspects of skin
complexion and appearance, including spots like wrinkles, pores, skin textures, UV
spots, red areas, brown spots and porphyrins (even the presence of bacteria), all under
a controlled and consistent environment. The wrinkle score by VISIA® scan are the
larger, the better.

3.6.2 Cutometer® MPA 580

Source Courage + Khazaka electronic GmbH (n.d.)
Figure 3.2 Cutometer® MPA 580

The Cutometer is a device that we can use to measure the upper skin layer
elasticity by applying negative pressure through a suction method. This measurement
technique provides data on the skin's elastic and mechanical properties, allowing for an
objective evaluation of skin aging.

3.6.3 Mexameter® M X138

Mexameter®MX18 is a spectrometer which is used to measure two major
chromophores: hemoglobin, and melanin, based on light reflection and absorption.
There are different wavelengths of light are emitted from the probe, 568nm, 660nm and
870nm. The emitted light is reflected by the skin and detected by a receiver in the probe.
Results are generated within one second as index numbers ranging from 0 to 999. For

accurate readings, the probe head must be pressed consistently against the skin.



Source Courage + Khazaka electronic GmbH (n.d.)
Figure 3.3 Mexameter MX 18
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3.6.4 Extract Cream which Consists of 4% Andrographis paniculata Extract

Cream in the Standard Cream Base

1.
. Sodium Chloride

DI WATER

2
3. Glycerin
4.
5

. Cyclopentasiloxane, PEG-10 Dimethicone,

Andrographis Paniculata Leaf Extract

Disteardimonium Hectorite

. Dimethicone
. Caprylic/Capric Tryglyceride
. Hydroxyacetophenone, Caprylyl Glycol,

Solvent
Thickener agent
Humectant

Skin conditioning

Emulsifier/Thickener

Emollient
Emollient

Preservative

Dipropylene Glycol, Dipotassium Glycyrrhizinate

3.6.5 Standard Cream Base which may have a Little Anti-wrinkle Effect

1.
2. Sodium Chloride
3.

4. Cyclopentasiloxane, PEG-10 Dimethicone,

ol

DI WATER

Glycerin

Disteardimonium Hectorite

. Dimethicone
. Caprylic/Capric Tryglyceride
. Hydroxyacetophenone, Caprylyl Glycol,

Solvent
Thickener agent
Humectant

Emulsifier/Thickener

Emollient
Emollient

Preservative

Dipropylene Glycol, Dipotassium Glycyrrhizinate
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3.7 Study Procedures

3.7.1 Recruitment of Volunteers

The researcher recruited the volunteers with periorbital wrinkles and periorbital
hyperpigmentation based on the inclusion and exclusion criteria.

3.7.2 Explanation about Research

Each volunteer was fully explained of the aim and benefits of research, the steps
of the procedure, and potential side effects of the treatment by the researcher.

3.7.3 Informed Consent Taking

Before participating, each of the volunteers was asked to sign the informed
written consent form by the researcher.

3.7.4 History Taking

Volunteers were asked to disclose the general information such as age, sex,
address, phone numbers, jobs, and medical history that are related to wrinkles and
periorbital hyperpigmentation.

3.7.5 Patch Test

Before the participant was given the AP creams and placebo creams, a patch
test was done before application to these creams around eyes.

Volunteers were instructed to apply 2% Andrographis paniculata extract and
placebo cream on the arms of the subjects and then left for 48 hours. Participants were
instructed to avoid activities that cause excessive sweating and exposure to intense
sunlight during the test period, and they were examined at 48 and then 96 hours,
respectively.

According to the system from the International Contact Dermatitis Research
Group:

+ = mild redness

+ = redness and slight skin thickening

++ = red, swollen skin with small blisters

+++ = extreme positive reaction, characterized by severe redness and large
blisters

score ++ or higher were excluded by the researcher.
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3.7.6 Photo Taking of Faces of the Volunteers
The researcher used VISIA® Complexion Analysis System to take photographs
of each participant at baseline, 4th, 8th, and 12th weeks. The following conditions were
maintained during the photo taking process: the room lights is switched off, and images
are captured at 12-megapixel resolution with automatic white balance correction and
autofocus. Facial positions were right 45°, left 45°, and center 0°. Multispectral imaging
was used, with standard daylight fluorescent lighting, UV lighting and cross-polarized
flash, and.
3.7.7 Randomization
3.7.7.1 Andrographis paniculata extract cream and a placebo cream base,
with the same consistency, color, and odor, were placed in identical packages labeled
as cream "A" and cream "B." Both the researcher and participants were blinded to the
contents.
3.7.7.2 The physician, who was not related to this the study, planned which
side of the face will be treated with cream A and cream B by “Block Randomization”
and kept the results in opaque envelopes.
3.7.7.3 Total of 20 volunteers joined, resulting in total 38 faces. Each block
contained two subjects, with faces are RIGHT, which means right face and LEFT, that
means left face. There two groups of Right (cream A applied to right, cream B applied
to left side) and left (cream A applied to left, cream B applied to right side).

A B B A
L R C

Group Right Group Left
Figure 3.4 Serum A and B application on the face sides in group RIGHT and LEFT

3.7.7.4 Random Sequence Generator from was used (https://www.random.org).



Home  Games  Numbers  Lists&More Drawings  WebTools  Statistics  Testimonials  Learn More  Login

RANDOM.ORG .t

What's this fuss about true randomness?
True Random Number

Perhaps you have how I chines like can generate randomness. In Generator

reality, most random numbers used in computer programs are pseudo-random, which means they are

Min: 1
generated in a predictable fashion using a mathematical formula. This is fine for many purposes, but it
may not be random in the way you expect if you're used to dice rolls and lottery drawings. Max: 100
Generate
RANDOM.ORG offers true random numbers to anyone on the Internet. The randomness comes from Result

atmospheric noise, which for many purposes is better than the pseudo-random number algorithms
typically used in computer programs. People use RANDOM.ORG for holding drawings, lotteries and
sweepstakes, to drive online games, for scientific applications and for art and music. The service has
existed since 1998 and was built by Dr Mads Haahr of the School of Computer Science and Statistics at
Trinity College, Dublin in Ireland. Today, RANDOM.ORG is operated by Randomness and Integrity
Services Ltd.

Figure 3.5 Random sequence generator

The randomization is done by the physician who was not related to this study.

Fingertip unit

of the prescription needed. (Finlay, 2012)

Fingertip unit measurement

‘ \/1FTU

Source Yun et al. (2017)

Figure 3.6 Fingertip unit measurement

3.7.9 Eye Cream Application and Instructions to Follow
1. After washing face gently with mild soap, dry with towel or tissues.
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3.7.7.5 Arabic numbers from 1 to 1000 were randomized then each of these

20 numbers was assigned to 20 volunteers, by means of first-come, first-served order.

The amount of ointment which is produced from the nozzle of 5mm in size of a
standard tube, align from the distal crease of the interchanges to the finger end. It

weighs around 0.5 g and this can be considered as a useful method for the estimation
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2. After face washing, apply extract cream and standard base cream on the
periorbital areas of the face in the morning and in the evening according to the
instructions.

3. The participant were instructed to apply the cream with 1 fingertip unit.

4. Throughout the research, all subjects acted in accordance with the
guidelines precisely as mentioned in the consent.

5. A side effect record form was given to record if there was any.

6. If any side effects occurred, the participants are informed to stop using

the cream, notify the researcher as soon as possible.

3.8 Data Collection

3.8.1 Brief history taking about personal data

3.8.2 Skin elasticity score by using Cutometer MPA 580 at 4 time points: 0",
4 gth 12" weeks

3.8.3 Melanin index by Mexameter MX 18 at 4 time points: 0™, 4", gt 12t
weeks

3.8.4 Wrinkle scores by VISIA at 4 time points: 01", 4" 8™ 121" weeks

3.8.5 Participant’s treatment satisfactory scores were collected by using the
grading scales, score 1 to 4.

Score 1 = No satisfaction

Score 2 = Little satisfaction

Score 3 = Average satisfactions

Score 4 = Most satisfaction

3.9 Statistical Analysis

3.9.1 Volunteers were carefully selected by inclusion and exclusion criteria.
Additionally, personal data of each volunteer is kept highly confidential in data

analysis.
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3.9.2 At Mae Fah Luang University Dermatology Clinic, the medical records of
the volunteers in this study were collected.

3.9.3 Analysis of demographic data of the volunteers were made using
descriptive statistics, including means, medians, modes, standard deviations and ranges.

3.9.4 Skin elasticity, measured by Cutometer scores, was analyzed using the
Paired t-test and Repeated Measures ANOVA.

3.9.5 A post hoc test (Bonferroni method) was applied to determine significant
differences between specific time points at the Oth, 4th, 8th, and 12th weeks.

3.9.6 Analysis of wrinkles score of each participant was done by 3
dermatologists, at each 4 time points: baseline, 4", 8", 12" week by using descriptive
statistics.

3.9.7 The researcher used level of significant at p-value <0.05.

3.10 Ethical Consideration

3.10.1 The study was approved by the ethic committee at Fah Luang University.

3.10.2 All research activities adhered to Good Clinical Practice (GCP)
guidelines throughout the study.

3.10.3 Written informed consent was obtained from all participants after
providing detailed research information.

3.10.4 Participant identities and data were securely stored to ensure
confidentiality.

3.10.5 Participation was voluntary, with the right to withdraw at any time
without consequences.

3.10. 6 Participants were informed of the study’s objectives, and results will be

shared appropriately.



34

CHAPTER 4

RESULTS

4.1 General Demographic of the Participants

The demographic demographics of the participants in this study are shown in
Table 4.1. There were total participants 20 individuals, with distribution of gender: 9
males and 10 females. A total of 20 participants were initially enrolled in the study.
However, one participant dropped out before completion, resulting in a final sample
size of 19. Analyses were conducted with data from the 19 participants who completed
the study. The average age of the participants was 26.95+2.12 years. The participants
were students (14), while the remaining (5) were government officers. Only one
participant reportedly has an underlying medical condition, and none had received any
treatment in the four weeks prior to the study. The median duration of daily sunlight
exposure among participants was 30 minutes, with an interquartile range (IQR) of 32.5
to 19.5 minutes, and exposure times ranging from 15 to 60 minutes. In terms of skin
type, many participants had combination skin (11 individuals), with the rest having oily
skin (8 individuals).

Table 4.1 General characteristics

Demographic data n=19

Gender

Male 9

Female 10
Age (years)

MeantSD 26.95+2.12
Occupation

Student 14

Government officer
Underlying disease

Treatment 4 weeks before
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Table 4.1 (continued)

Demographic data n=19

Duration of sunlight exposure

(minute/day)

Median (IQR) 30 mins (32.5 — 19.5) minutes
Min - Max 15 - 60 minutes
Skin type
Combination 11
Oily 8

4.2 Clinical Evaluation

4.2.1 Score for Skin Elasticity in Treatment Cream and Placebo Group

Table 4.2 Statistical analysis of skin elasticity at crow’s feet and under eye areas

comparing the sides of Andrographis paniculata extract and placebo group

at baseline and after treatment at 4™, 8", and 12" week of study (n=19)

Andrographis

paniculata extract (lagebe _ Paired p-value(®
e ey differencesxSE

Crow’s feet
Baseline 78.21+10.04 80.12+11.67 -1.91+3.53 0.592
4 week 83.94+10.90 79.93£16.34 84.01+4.51 0.380
8t week 87.76x10.55 81.01+12.86 6.75+3.82 0.086
12t week 92.77+£9.44 80.31+17.39 12.46+4.54 0.010
P-value® <0.001* 0.996

Under eye

Baseline 67.20£10.27 72.81+£10.04 -5.61+3.29 0.097

41 week 78.25+12.01 73.45+£13.02 4.80£4.06 0.045
8™ week 87.04£10.96 73.01£13.09 14.03£3.92 0.001
12 week 96.11+14.34 74.79£13.67 21.32+4.55 <0.001
P-value® <0.001* 0.966

Note Data were analyzed with Paired t-test and Repeated measure ANOVA

p-value (a): compares the treatment effect of Andrographis paniculata cream vs.
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placebo.

p-value® : significant change within a group across time points.

Table 4.2 shows that the mean Cutometer scores for crow's feet on the
Andrographis paniculata eye cream side were 78.21+10.04 at baseline, 83.94+10.90at
the 4th week, 87.76£10.55 at the 8th week, and 92.77+9.44 at the 12th week. The
increase in these scores across all time points was statistically significant, with p-values
of <0.001*. On the placebo side, the mean scores were 80.12+11.67 at baseline,
79.93£16.34 at the 4th week, 81.01+12.861at the 8th week, and 80.31+17.39 at the 12th
week, with p value of 0.996 (p > 0.05). When comparing the scores between the two
sides, the Andrographis paniculata side demonstrated higher Cutometer scores at the
12th weeks, with p-values of 0.010 (<0.05).

Regarding the under-eye area, the mean Cutometer scores for the Andrographis
paniculata were 67.20+£10.27 at baseline, 78.25+12.01at the 4th week, 87.04+10.96 at
the 8th week, and 96.11+14.34 at the 12th week. These scores increased is statistically
significantly over time, with p-values of less than 0.001.The placebo eye cream side
had mean scores of 72.81+10.04 at baseline, 73.45+13.02 at the 4th week, 73.01+13.09
at the 8th week, and 74.79+13.67 at the 12th week. However, the differences in mean
scores between the time points for the placebo side were minor and not statistically
significant, with p value of 0.966 (>0.05). When comparing the two sides, significant
differences in cutometer scores were found at the 4th, 8th, and 12th weeks, with p-
values of 0.045, 0.001, and less than 0.001, respectively.

Table 4.5 Mean Changes of skin elasticity by cutometer of Andrographis paniculata

extract eye cream over 12 weeks

Variables Mean Changes from Baseline p-value
Skin Elasticity by Under Eye Crow Feet

Cutometer (Mean £ SD) (Mean £ SD) Under Eye Crow Feet
Baseline — week4 11.05+10.79 5.73+10.89 0.034
Baseline— week 8 19.98+11.97 9.55+13.01 0.005
Baseline — week12 28.91+16.99 14.57+10.20 <0.001
Week4 — week 8 8.93+8.19 3.82+8.23 <0.001 0.058
Week 4 — week12 17.86+12.61 8.83+9.86 0.001

Week8 — week12 8.93+9.94 5.01+9.77 0.001 0.038
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Based on the data from above table, the score of skin elasticity by cutometer
on 12" week is significantly higher than baseline, week 4, week 8 with p value of
0.001 (<0.05) at under eye regions. Moreover, differences between baseline and each
week is also statistically significant with p value of <0.001. In terms of crow’s feet,
differences between baseline to each week are higher p-value of 0.035, 0.005 and
<0.001. However, data from week 12 is significantly higher than only from week 4
and week 8 with p value of 0.001 and 0.038 (<0.05).
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Figure 4.1 Comparison of Andrographis paniculata eye cream and placebo over time

(Crow’s Feet)
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Figure 4.2 Comparison of Andrographis paniculata eye cream and placebo over time
(Under Eye)
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4.2.2 Score for Melanin Index in Andrographis paniculata Eye Cream and
Placebo Eye Cream
Table 4.3 Melanin index for the crow’s feet and under eye comparing between
Andrographis paniculata extract and placebo group at baseline and after the
4™ 8t and 121 week of the study (n=19)

Andrographis paniculata Placebo eye
eye cream side cream side Paired p-value(®)
Mean+SD Mean+SD

Crow’s feet
Baseline 245.86+65.94 236.42+62.63 1.63+£6.94 0.780
4™ week 245.86+65.94 236.42+62.63 1.63+£6.94 0.780
8t week 235.20£63.00 247.37+£67.66 10.37+20.19 0.614
12" week 222.34+61.00 231.74+£52.11 19.47+13.61 0.170
P-value® 0.004 0.140

Under eye

Baseline 214.04+52.58 201.47+£52.38 0.440+5.13 0.864

4 week 202.89+£53.50 210.58+48.47 7.70+4.30 0.727
8t week 196.40+£52.10 218.26£50.23 12.10+4.15 0.923
121 week 190.20+53.00 210.21+48.62 16.80+4.20 0.005
P-value® 0.229 0.210

Note Data were analyzed with Paired t-test and Repeated measure ANOVA
p-value ®: compares the treatment effect of Andrographis paniculata cream vs.
placebo.

p-value ®: significant change within a group across time points.

The mean scores for Crow's feet on the Andrographis paniculata eye cream side
were 245.86+65.94 at baseline, 235.20+£63.00 at the 4th week, 222.34+61.00 at the 8th
week, and 210.12+59.00 at the 12th week. The results show a statistically significant
reduction of melanin index in Crow's feet with time, with p-values of 0.004 (<0.05). In
comparison, the placebo eye cream side had mean scores of 236.42+62.63 at baseline,
247.37+67.66 at the 4th week, 231.74+52.11 at the 8th week, and 216.95+50.85 at the
12th week, showing no significant improvement (P-value = 0.140). However, the paired
differences between the two sides, the Andrographis paniculata cream showed not

significantly statistically.
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Regarding the under-eye area, the mean scores for the Andrographis paniculata
side were 214.04+52.58 at baseline, 202.89+53.50 at the 4th week, 196.40+52.10 at the
8th week, and 190.20+53.00 at the 12th week. These results showed a decrease in
melanin index, but with p-values of 0.229 (>0.05). Therefore, it can be determnined
that the melanin index scores were decreased but it is not statistically significant. On
the placebo eye cream side, it exhibited mean scores of 201.47+52.38 at baseline,
210.58+48.47 at the 4th week, 218.26+50.23 at the 8th week, and 210.21+48.62 at the
12th week, with no statistically significant improvement with p-value of 0.210 (>0.05).
However, when comparing the two sides, the Andrographis paniculata extract eye
cream showed significantly greater improvements in the under-eye area at 12" week,
with p-value of 0.005(<0.05).

Table 4.6 Mean Changes of melanin index by mexameter of Andrographis paniculata

extract eye cream over 12 weeks

Variables Mean Changes from Baseline p-value
Melanin Index by Under Eye Crow Feet

Mexameter (Mean £ SD)  (Mean £ SD) Under Eye - Crow Feet
Baseline — week4 -8.32+73.08 -27.63+82.79 0.626 0.163
Baseline— week 8 7.16+104.72 -52.37+54.84 0.769 0.001
Baseline — week12 -43.05+73.30  -28.21+69.80 0.020 0.095
Week4 — week 8 15.47+75.79 -24.74+71.64 0.385 0.150
Week 4 — week12 -34.74+59.31 -0.58+72.63 0.020 0.973
Week8 — week12 -50.21+81.72 24.16£76.92 0.015 0.188

According to the above table, mean changes of melanin index by mexameter

from week 8 is significantly lower than week baseline with p-value of 0.001 at crow

feet region. At undereye area, mean changes from week 12 is significantly lower than
baseline and week 4 with p value of 0.020 (<0.05).
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Table 4.4 Wrinkle score comparing between Andrographis paniculata extract and

placebo eye cream on baseline, follow- up 4", 8", and 12" week (n=19)

Andrographis
Placebo Paired p-

paniculata extract )
differences+SE  yalue(@

Mean+SD Mean+SD
Baseline 49.63+2.24 56.16+3.01 -5.68+6.90 0.432
4" week 51.63+2.48 54.95+4.42 -2.76+4.50 0.019
8" week 54.68+3.42 54.05+7.65 3.88+4.32 0.935
12t week 57.89+4.89 51.74+8.86 9.67£3.72 0.010
P-value® 0.002 0.196

Note Data were analyzed with Wilcoxon Signed Ranks test
p-value ®: compares the treatment effect of Andrographis paniculata cream vs.
placebo.

p-value ®: significant change within a group across time points.

According to the analysis of Visia scores, the results showed significant
improvements for the Andrographis paniculata eye cream compared to the placebo eye
cream side, at 4™ week and 12" week. At baseline, the AP extract cream side had the
score of 49.63+2.24, 51.63+2.48, 54.68+3.42, 57.89+4.89 with p value of 0.002
(<0.05), which is statistically significant. At the placebo eye cream side, the results did
not show any improvement with p value of 0.196(>0.05).

Table 4.7 Mean Changes of wrinkle score by VISIA scan of Andrographis paniculata

extract eye cream over 12 weeks

Variables )

i it Mean Changes from Baseline p-value
Wrinkle Scores by Visia Scan
Baseline — week4 2.37+2.06 <0.001*
Baseline— week 8 4,58+3.32 <0.001*
Baseline — week12 8.63+4.88 <0.001*
Week4 — week 8 2.21+2.68 0.002
Week 4 — week12 6.26+4.12 <0.001*

Week 8 — week12 4.05+3.44 <0.001*
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According to the analysis from the above table, mean changes were
statistically significant over baseline to 4™, 8", 12" week respectively with p value of
less than 0.001. Moreover, baseline to week 4, week 8 and week 12 also showed
statistically significant with p value of <0.001.

Mean + SD of Wrinkle Scores Over Time with Paired Differences

60

b |
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40
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Figure 4.5 Comparison of Andrographis paniculata eye cream and placebo over time

4.3 Patients’ Satisfaction Score

Table 4.8 Statistical analysis of patients’ satisfaction score compare between

Andrographis paniculata eye cream side and placebo eye cream side

Andrographis Placebo
Paniculata group p-value
Extract, n(%o) n(%o)
No satisfaction (0) 0(0.0) 8 (42.1%)
Little satisfaction (1) 0(0.0) 6 (31.6%)
Average satisfaction (2) 3 (15.8%) 5 (26.3%) <0.001
More satisfaction (3) 10 (52.6%) 0(0.0)
Most satisfaction (4) 6 (31.6%) 0(0.0)

Note Data were analyzed with McNemar test
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A statistical analysis comparing patient satisfaction between the Andrographis
paniculata extract eye cream and the placebo eye cream revealed 31.6% reported "Most
satisfaction” with the Andrographis paniculata eye cream, whereas 26.3% of patients
experienced "Average satisfaction,” respectively, with placebo eye cream, resulting in
a statistically significant difference with a p-value of less than 0.001. Satisfaction
scores were collected using a 5-point Likert scale, where 0 represents "no satisfaction™
and 4 represents "most satisfaction."

4.4 Dermatologists’ Evaluation Score

Table 4.9 Frequencies of dermatologists’ evaluation score

Andrographis paniculata extract Placebo
4" week 8Mweek  12"week 4" week 8" week 12" week

Worse (-1) - - - 11 6 5

No change (0) - - - 5 5 8
Fair improvement 11 5 3 3 8 6

1

Moderate 8 10 10 - - -
improvement (2)

Good - 4 6 - - -

improvement (3)
Excellent - - - - - -

improvement (4)

Table 4.10 Statistical analysis of evaluation by 3 dermatologists on follow-up 4", 8",
and 12" week

Andrographis paniculata extract Placebo p-value(®
Median (IQR) Median (IQR)
4" week 0.7(0.7-1.3) -0.7 (-0.7-0.7) 0.7(0.7-1.3)

8t week 1.3(1.3-2) 0.7(0-0.7) 1.3(1.3-2)




44

Table 4.10 (continued)

Andrographis paniculata extract Placebo P-value®
Median (IQR) Median (IQR)
12" week 1.3(1.3-2) 0.7(0-0.7) 1.3(1.3-2)
p-value® 17.55(2), p<0.0001 7(2), p=0.03

Note Data were analyzed with Wilcoxon Signed ranks test (a), and Friedman test (b)

Table 4.9 presents the statistical analysis of evaluations by three dermatologists
at the 4th, 8th, and 12th weeks for both the Andrographis paniculata extract eye cream
and the standard eye cream. For the Andrographis paniculata eye cream, the median
evaluations were 0.7 (IQR: 0.7-1.3) at the 4th week, 1.3 (IQR: 1.3-2) at the 8th week,
and 1.3 (IQR: 1.3-2) at the 12th week. In contrast, the standard eye cream side had
median evaluations of -0.7 (IQR: -0.7-0.7) at the 4th week, 0.7 (IQR: 0-0.7) at the 8th
week, and 0.7 (IQR: 0-0.7) at the 12th week. The statistical significance of the
differences between the two treatments was evaluated using the Mann-Whitney U test
and the Friedman test, with p-values of less than 0.0001 and 0.03, respectively,

indicating a significant difference in the evaluations over time.

4.5 Side Effects

Table 4.11 Frequencies of side effects and complication

Andrographis paniculata extract Placebo
4th 8th 12th 4th 8th 12th
week week week  week  week week
Itching (scale O to 10) 0 0 0 0 0 0

Duration of erythema - - - - - -
Allergic contact dermatitis - - - - - -
Post-inflammatory - - - - - -
hyperpigmentation

Post-inflammatory - - - - - -

hypopigmentation
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The assessment of adverse effects for both the Andrographis paniculata eye
cream and placebo eye cream treatment revealed no occurrences of itching at any of the
measured time points (4th week, 8th week, and 12th week) for either treatment.
Additionally, there were no reports of duration of erythema, allergic contact dermatitis,
post-inflammatory hyperpigmentation, or post-inflammatory hypopigmentation for
either the Andrographis paniculata eye cream side or the placebo side throughout the

study period.
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CHAPTER 5

DISCUSSION, CONCLUSION, SUGGESTION

5.1 Discussion

In this study, the researcher studied the efficacy of 2% Andrographis paniculata
eye cream in reducing periorbital wrinkles and periorbital hyperpigmentation. The
participants were 52.63% females and 47.37% males, with an average age of
26.95+2.12 years. The participants were students (73.68%), while the rest were
government officers (26.32%). Only one participant reported an underlying medical
condition, and none had undergone any treatments in the four weeks preceding the
study. Most subjects had combination skin (57.89%), while the remaining participants
had oily skin (42.11%).

The data were collected by VISIA scan, Cutometer, and Mexameter to assess
skin elasticity, and melanin levels, and wrinkle scores comparing the side treated with
Andrographis paniculata eye cream to the side treated with a placebo eye cream. The
results showed a statistically significant reduction in periorbital wrinkles and periorbital
hyperpigmentation on the Andrographis paniculata-treated side compared to the
standard cream side. Additionally, the Andrographis paniculata extract eye cream
showed greater efficacy and provided more satisfactory results than the standard cream.

The study results can be summarized as follows:

Firstly, the topical application of Andrographis paniculata eye cream did not
result in any allergic reactions during the patch test, and no allergic cases were reported
throughout the study. Based on this, it can be concluded that Andrographis paniculata
eye cream is safe for use around the eye area.

The mean Cutometer score at the crow’s feet area on the Andrographis
paniculata eye cream side showed a statistically significant increase at 12th week with
p value of 0.010(<0.05) at crow’s feet area. Similarly, the mean Cutometer score at the
undereye area on the Andrographis paniculata -treated side showed a statistically
significant increase at 4" week (0.045), 8" week (0.001) and 12" week (<0.001),
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compared to the placebo treated side. Moreover, there was statistically significant
change improvement across all time points at crow’s feet and under eyes regions on AP
cream treated side with p value (<0.001) However, there was no statistically significant
change in Cutometer scores at the crow’s feet and undereye areas for the placebo eye
cream. These findings indicate that Andrographis paniculata eye cream enhances skin
elasticity around the eye area more effectively than the standard eye cream.

The Andrographis paniculata eye cream was also found to reduce the melanin
index, as measured by Mexameter, at the crow’s feet area from baseline to the 4th week,
8th week, and 12th week with p value of 0.004(<0.05). In contrast, the Mexameter
scores at the crow’s feet on the placebo side did not show a statistically significant
difference across visits at crow’s feet area, with p value of 0.140. The Mexameter score
on AP cream treated side at the under-eye area showed a statistically significant
reduction at the 12th week, with a significance level of 0.005 (p<0.05), compared to the
placebo treated side. These results suggest that the Andrographis paniculata eye cream
led to a greater decrease in melanin index around the under-eye area by the 12th week
compared to the standard eye cream at under eye area.

Based on the wrinkle scores by Visia scan, the side treated with Andrographis
paniculata eye cream showed a statistically significant improvement between baseline
and the 4™Mweek, 8" week and 12" week with p value of 0.002 (p<0.05). In contrast, the
VISIA scores for the side treated with the placebo eye cream did not show a statistically
significant difference with p value of 0.196(>0.05). This indicates that Andrographis
paniculata eye cream is more effective at reducing skin wrinkles and
hyperpigmentation compared to the placebo eye cream. Regarding patients’
satisfaction, Andrographis paniculata eye cream treated side had statistically greater
result than placebo eye cream treated side at follow up 12" week.

During the 12th-week follow-up visit, three dermatologists assessed the
volunteers and rated 3 of them as having shown good improvement, 10 as having
moderate improvement, and 6 as having good improvement on the side treated with
Andrographis paniculata extract cream. In comparison, the majority (6 volunteers)
were rated as having fair improvement on the side treated with the placebo eye cream.

The above data demonstrated a significant increase in skin elasticity on the side
treated with Andrographis paniculata eye cream. This effect may be due to its ability
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to counteract the action of matrix metalloproteinases (MMP-1, MMP-3), which are
known to be triggered by UV radiation, leading to the breakdown of collagen and
elastin, and leading to wrinkles and skin laxity (Kahari & Saarialho-Kere, 1997).
Andrographolide sodium bisulphate (ASB), a water-soluble form of andrographolide,
has been proved to inhibit the activation of MMP enzymes (Zhan et al., 2016).
Andrographis paniculata extract can also stimulate collagen production and this results
in a noticeable improvement in skin wrinkles. (You et al., 2015). Therefore,
Andrographis paniculata eye cream enhances skin elasticity and can be an effective
treatment for wrinkles around the eyes.

Andrographis paniculata leaf extract has been shown to significantly reduce the
melanin index, making it a potent and safe natural ingredient for skin lightening. It
effectively inhibits melanin production by suppressing TYR, MITF, and related
proteins. Additionally, the extract is considered a reliable and safe option for managing
hyperpigmentation, offering a natural solution for skin lightening (Adam et al., 2022).
This anti-melanogenic property of AP cream can be the cause in reduction of melanin
index and good for periorbital hyperpigmentation.

Based on this study and its results, Andrographis paniculata extract eye cream
is a safe and effective topical treatment for wrinkles and hyperpigmentation around the
eyes. All participants tolerated the treatment well, with no reported side effects such as
skin irritation, erythema, or hyperpigmentation throughout the study period. From the
data, it can be concluded that Andrographis paniculata extract eye cream enhances skin
elasticity and reduces the melanin index, likely due to the antioxidant and skin

lightening properties of the compounds present in the cream.

5.2 Suggestion for Future Research and Clinical Applications

5.2.1 Future studies can investigate the long-term effects of Andrographis
paniculata extract eye cream beyond 12 weeks.

5.2.2 Extending the duration of the study would be beneficial. Comparing
Andrographis paniculata with other anti-aging ingredients could clarify its relative

effectiveness.
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5.2.3 The potential of combining this eye cream with other treatments like fillers

or laser therapy should be explored.

5.3 Conclusion

Based on the clinical study, it can be concluded that Andrographis paniculata
eye cream significantly enhances skin elasticity and reduces hyperpigmentation in
participants without causing harmful side effects. In summary, Andrographis
paniculata eye cream appears to be a safe and effective topical treatment for periorbital

wrinkles and periorbital hyperpigmentation.
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APPENDIX B

INROMED CONSENT FORM

v a

SRR AnauladngIuN1TIELS 04

n1sAnwIUTEANS nnvesaiuasannanianzaislas 2% (Andrographis paniculata

Extract Cream) #ioN15aniou3150858UAM FetmdlasudayawazAmaiuieieanuns

'
=

Fudiud warlsilanadnorunazlssummauiunnelawal 2ddnatigawslunisauy

o U Y v 1

wagsiaudlateyalutenanslideyadniudiinsiunisideedediaiu wazlasuiian

LY

e

WeanalunsanaulainazdnsiunsIsed

PINAIFUNIIUT TaRnsauasnisitngiunsideillaleedass wasszning

[y Y o Y

N1513UNITe Tndeausanausiteanannsidelavnidle lneludwmansevusionis

ady Y =

Auasny) U3eENSNUINLIN

Tngnisasuud “iminldlaaasansla o A1mdINEnungnane wasndeainas

wnd? Pminaslasuenansteyawazvornubugeulidnuiu 1 yn

dl Y v 1

aneilefegitnsiun1sIdY Tu-\wiou-U
)

—~

ady v

............................... (NSEINHADN5UN1539891UNTIAD Ll DD AT NED) v

U
& | YA o

A llanunsasuniladela wikidelnerudennuluienaisveyauazvenususeuil

Y

TN w1919 laRLa7 TIND1F9a9LIUNS o RLNa18T I VRIT NN L UNTIdaTln e

Auadingla
a ¢ : IS DR | a v (Y A IS
asu/Aurianeinilegidns iy Tu-neu-U
( )
aneileToRvanudugey Tu-wiau-U

ArsuTasvasneug lilidulaideiuniside (hsdlndidrsiunsideaundsdelisenuaily

)



66

Pdnldegsaulunsruiunisvenudugenuasduduin grennudugeulaeiw/

Y
afungLenansvayaliin Fapdlyatredudlenadnaiude

asdesing  warldlvimnuBugeuihsumsidelnedass vdmnfunsuteyaiiiognssmud
Usngluenasiiuds
aneflodeneu Tu-heu-U

( )




APPENDIX C

RESEARCH PROFILE (CONFIDENTIAL)

Questionaries: Patient Record Form

THE EFFICACY OF 2% ANDROGRAPHIS PANICULATA EXTRACT FOR
PERIORBITAL WRINKLE REDUCTION

Patient Record Form

General Information

1.Date / | _

2. Hospital No._
3.DOB _ __(inyear)

8.Gender mMale  m Female
8.1 Pregnancy or lactationm 1. Yes B 2.No

9. Occupation

= Government officer

= Business owner

=  Housewife

= Student

= Employee

= Others Specify
10. Underlying disease

11.Photosensitivity or Drug Induced Hypersensitivity 1.Yes 2. No
12.Personal medication and supplement

67
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12.1Chemotherapy

12.2Active inflammatory skin disease, open wound in the treatment area
12. History of malignant or premalignant lesions in the treatment area
13. History of food or drug allergy 1. Yes 2. No

if yes, specify _ ...~
14.Current facial product allergy 1. Yes 2. No

If yes, specity _ ./
15.History of following treatment before this study? 1.Yes 2. No
If yes
mesotherapy
laser

1

2

3. peeling
4 dermabrasion
5

derma roller

16. Fitzpatrick skin photo types (please circle) | I i v vV Vi



69

APPENDIX D

STANDARDIZED PHOTOGRAPHS OF SUBJECTS

2% Andrographis paniculata extract cream

BEFORE AFTER

Figure D1 Photos of one of the volunteers at baseline and 12 weeks after using 2%

Andrographis paniculata cream (Right)

Placebo cream

BEFORE AFTER

Figure D2 Photos of one of the volunteers at baseline and 12 weeks after using placebo

cream (Left)
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2% Andrographis paniculata extract cream

BEFORE

AFTER

Figure D3 Photos of one of the volunteers at baseline and 12 weeks after using 2%

Andrographis paniculata cream (Right)

Placebo cream

BEFORE

AFTER

Figure D4 Photos of one of the volunteers at baseline and 12 weeks after using placebo

cream (Left)
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2% Andrographis paniculata extract cream

BEFORE AFTER

Figure D5 Photos of one of the volunteers at baseline and 12 weeks after using 2%

Andrographis paniculata cream (Right)

Placebo cream

BEFORE AFTER

Figure D6 Photos of one of the volunteers at baseline and 12 weeks after using placebo

cream (Left)
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APPENDIX E

MATERIAL

Figure E1 Packaging of 2% Andrographis paniculata extract cream and placebo cream

Figure E2 Photo of 2% Andrographis paniculata extract cream and placebo cream
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APPENDIX F

RESEARCH RECORD FORM

RESEARCH RECORD: RESEARCHER’S PART CASE RECORD FORM, CRF

Volunteer number........cccccvi,

1. Cutometer MP 580
Cutometer No. Right Left
Week 0 1

Average
Week 4 1

2

8
Average
Week 8 11

2

3

Average
Week 12 1

2

3

Average




2. VISIA® complexion analysis system
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Visia

No.

Right

Left

Week 0

1

2

3

Average

Week 4

1

2

3

Average

Week 8

11

2

3

Average

Week 12

1

2

3

Average




3. Mexameter
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Mexameter

No.

Right

Left

Week 0

1

2

3

Average

Week 4

1

2

3

Average

Week 8

11

2

3

Average

Week 12

1

2

3

Average

4. Rao-Goldman 5-Points Visual Score evaluated by 3 Dermatologists

Dermatologist 1

Week 0

Week 12

Left

Right

Dermatologist 2

Week 0

Week 12

Left

Right

Dermatologist 3

Week 0

Week 12

Left

Right
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APPENDIX G

CLINICAL EVALUATION

Table G1 Periorbital skin elasticity measurement by Cutometer® on 2%

Andrographis paniculata eye cream treated side

2% Andrographis paniculata extract cream

Week 0 Week 4 Week 8 Week 12
1D No. Crow’s Crow’s Crow’s Crow’s
Feet Undereye Feet Undereye Feet Undereye Feet Undereye
161201 77.9 70.84 62.9 77.23 62.91 84.23 90.98 88.51
161202 77.03 72.28 78.33 76.83 79.03 81.74 88.72 83.83
161203 69.14 64.57 82.55 66.05 104.48 78.17 915 79.04
161204 75.43 62.44 62.76 7251 85.96 89.2 91.16 103.41
161205 63.07 74.57 75.51 76.83 75.3 80.09 76.95 87.59
161206 80.87 772 85.93 102.61 90.47 106.82 78.62 118.59
161207 65.8 73.04 81.46 86.83 77.98 92.55 88.56 109.85
161208 55.45 65.8 80.52 75.7 93.46 80.71 94 69.69
161209 82.15 49.16 85.23 55.22 87.49 65.5 107.39 80.77
1612010 82.43 62.14 87.66 95.18 88.02 86.58 85.08 113.14
1612011 93.23 69.83 97.61 94.35 99.37 96.95 98.46 103.2
1612012 817 64.5 86.33 69.73 87.85 77.01 93.12 82.58
1612013 88.51 69.37 89.57 76.82 99.4 95.75 109.98 99.61
1612014 79.01 62.53 98.2 64.03 92.28 78.29 97.85 112.71
1612015 87.99 72.38 109.16 71.46 105.7 73.37 112.95 79.01
1612016 71.03 72 82.36 75.64 85.67 96.1 86.67 99.79
1612017 76.39 85.64 78.46 88.1 86.64 104.23 86.7 109.66
1612018 93.65 70.35 83.3 91.32 76.86 93.29 91.67 96.81

1612019 85.12 38.08 86.97 70.3 88.51 95.81 92.3 108.28
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Table G2 Periorbital skin elasticity measurement by Cutometer® on placebo eye

cream treated side

Placebo Cream

1D No. Week 0 Week 4 Week 8 Week 12
Crow’s Crow’s Crow’s Crow’s
Feet Undereye Feet Undereye Feet Undereye Feet Undereye

161201 82.61 725 59.07 50.33 80.11 46.56 75.5 90.64
161202 84.05 71.63 108.66 75.79 81.63 80.66 75.71 74.41
161203 76.34 63.74 77.89 79.04 77.05 101.28 66.93 78.63
161204 74.2 70.03 74.34 50.12 85.09 63.74 95.29 40.16
161205 86.34 57.67 68.68 68.75 59.97 62.87 59.48 56.54
161206 88.96 75.47 104.44 69.36 92.71 82.84 90.46 62.11
161207 84.8 60.4 88.66 77.44 88.44 66.4 101.72 63.54
161208 77.56 50.05 77.53 76.07 76.59 86.77 61.57 82.43
161209 60.93 76.75 57.07 68.34 61.38 72.33 72.65 102.76
1612010 73.91 77.03 97.02 57.28 82.47 73.03 105.02 68.89
1612011 81.59 87.84 96.19 57.21 82.83 55.06 55.08 69.46
1612012 76.27 76.3 78.58 87.48 62.88 66.22 74.46 81.09
1612013  103.13 83.12 78.65 74.68 91.64 81.43 91.49 82.4

1612014 74.3 73.61 65.88 101.9 74.17 85.22 104.59 88.27
1612015 84.14 82.6 73.3 74.08 99.26 89.72 62.89 79.32
1612016 83.77 65.63 47.48 78.76 91.99 63.35 62.67 70.28
1612017 97.4 70.99 79.94 83.29 100.12 77.8 101.54 71.34
1612018 82.12 88.26 93.16 80.13 59.17 64.92 68.69 78.89

1612019 49.85 79.72 92.13 85.49 91.7 71.04 100.16 79.85
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Table G3 Periorbital hyperpigmentation measurement by Mexameter® on 2%

Andrographis paniculata eye cream treated side

2% Andrographis paniculata extract cream

D No. Week 0 Week 4 Week 8 Week 12
Crow’s > > >
Feet Undereye Feet Undereye Feet Undereye Feet Undereye
161201 244 170 367 269 237 258 301 117
161202 254 183 172 118 191 200 204 100
161203 330 102 159 171 194 304 234 187
161204 207 186 308 203 236 288 251 211
161205 282 174 285 205 134 183 186 188
161206 233 222 275 179 136 247 223 81
161207 232 232 275 236 179 230 211 185
161208 318 313 234 146 209 268 216 121
161209 300 264 179 195 241 146 165 226
1612010 300 184 240 209 312 232 212 210
1612011 332 167 193 230 275 252 240 140
1612012 247 240 297 241 213 105 296 163
1612013 291 145 226 143 221 135 267 134
1612014 225 310 183 121 161 90 337 187
1612015 267 276 215 271 221 182 165 241
1612016 237 189 261 221 205 234 262 138
1612017 252 124 200 163 242 275 221 217
1612018 285 285 183 286 172 200 339 162
1612019 192 208 251 209 254 281 162 148
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Table G4 Periorbital hyperpigmentation measurement by Mexameter® on placebo

eye cream treated side

Placebo
D No. Week 0 Week 4 Week 8 Week 12
Crow’s Crow’s Crow’s Crow’s
Feet Undereye Feet Undereye Undereye Feet Undereye

161201 188.87 198.54 249.67 207.71 141.88 197.19 147.92 216.48
161202 213.42 184.17 313.49 231.02 144.88 240.48 247.28 201.74
161203 230.89 152.85 192.38 211.44 119.17 250.74 132.27 232.01
161204 122.2 266.66 251.31 145.73 143.28 281.24 279.7 189.98
161205 303 302.86 254.73 234.75 330.01 206.07 124.63 170.46
161206 263.09 343.33 254.1 170.64 322.23 262.5 213.58 249.3
161207 162.14 312.54 248.76 162.73 167.7 227.67 180.47 270.51
161208 173.7 129.43 185.16 289.62 175.11 191.65 285.35 272.51
161209 226.5 160.38 240.79 147.25 133.29 183.96 218.57 209.96
1612010 151.91 238.15 206.4 157.17 204.22 289.47 234.62 208.9
1612011 169.5 276.44 134.93 247.47 261.86 197.09 290.24 159.18
1612012 321.61 252.91 205.36 23141 234.21 197.86 203.32 112.09
1612013 339 104.15 247.52 205.59 106.84 240.26 246.65 233.56
1612014 200.73 180.62 248.39 165.05 278.55 267.18 215.61 271.59
1612015 304.58 318.98 218.77 274.33 170.07 182.86 249.48 231.62
1612016 273.84 152.05 217.18 180.57 157.82 205.98 230.01 219.57
1612017 175.58 229.65 180.38 239.71 238.8 218.87 215.21 166.74
1612018 214.74 290.27 242.19 186.24 176.82 102.2 218.69 135
1612019 393.32 174.66 266.88 165.67 307.54 277.73 244,12 215.55
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Table G5 Periorbital wrinkle measurement by Visioscan® on 2% Andrographis

paniculata eye cream treated side

2% Andrographis paniculata extract cream

No. ID No.
Week 0 Week 4 Week 8 Week 12
1 161201 50 51 53 54
2 161202 48 48 50 52
3 161203 52 53 55 56
4 161204 47 48 48 52
5 161205 51 52 52 56
6 161206 53 52 53 56
7 161207 49 51 52 55
8 161208 46 54 53 55
9 161209 52 55 56 70
10 1612010 50 52 51 56
11 1612011 51 &3 57 60
12 1612012 49 51 54 59
13 1612013 48 50 51 54
14 1612014 52 58 60 68
15 1612015 50 54 59 58
16 1612016 47 49 60 64
17 1612017 53 57 60 70
18 1612018 46 49 53 55

[EEN
©

1612019 49 51 53 57
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Table G6 Periorbital wrinkle measurement by Visioscan® on placebo eye cream

treated side

2% Andrographis paniculata extract cream

ID No.
Week 0 Week 4 Week 8 Week 12
161201 55 53 51 51
161202 60 59 60 62
161203 52 51 50 51
161204 58 59 57 56
161205 56 54 53 55
161206 54 53 54 52
161207 59 57 60 56
161208 57 56 57 55
161209 53 52 54 52
1612010 58 57 61 57
1612011 55 53 55 52
1612012 56 51 30 21
1612013 52 42 40 39
1612014 64 61 62 60
1612015 54 55 53 52
1612016 58 60 57 56
1612017 56 58 57 49
1612018 53 54 58 51

1612019 57 59 58 56
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Table G7 Dermatologists’ evaluation score for 2% Andrographis paniculata eye

cream treatment at 4, 81" 121 week

Volunteer No. Doc 1 Doc 2 Doc 3
4™ week
161201 1 0 1
161202 0 1 1
161203 1 0 1
161204 2 2 0
161205 2 1 1
161206 2 0 2
161207 1 2 1
161208 0 2 2
161209 1 1 2
1612010 2 0 2
1612011 1 1 0
1612012 0 1 1
1612013 2 0 0
1612014 2 2 0
1612015 3 0 1
1612016 0 2 0
1612017 0 1 1
1612018 1 0 1
1612019 1 1 0
8t week
161201 1 1 0
161202 3 2 1
161203 3 0 3
161204 3 3 0
161205 2 2 2
161206 1 2 1




Table G7 (continued)
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Volunteer No.

Doc 1

Doc 2

Doc 3

161207

161208

161209

1612010
1612011
1612012
1612013
1612014
1612015
1612016
1612017
1612018
1612019

N

O kB O P P NN N P D P ODN

R O W W N P O P N P N O

P P, WO DN P P NDNDN O NN DNDNPEPEDN

12t week

161201
161202
161203
161204
161205
161206
161207
161208
161209
1612010
1612011
1612012
1612013
1612014

P N W N O N W NN N DN W o w -

P N P DD N O WO P N P O W DN P
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Table G7 (continued)
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Volunteer No. Doc 1 Doc 2 Doc 3
1612015 3 0 3
1612016 0 2 2
1612017 1 2 1
1612018 2 0 2
1612019 0 1 1

Table G8 Dermatologists’ evaluation score for placebo eye cream treatment at 4",

gih 12t week

Volunteer No. Doc1 Doc 2 Doc 3
4% week
PPO1 0 -1 -1
PP02 1 -2 -1
PP03 0 -2 0
PP0O4 1 0 -1
PP05 0 1 1
PP06 -2 1 -1
PPO7 0 1 -1
PP0O8 1 0 1
PP09 1 1 0
PP10 2 0 0
PP11 1 0 1
PP12 -1 1 0
PP13 -1 -1 0
PP14 0 -1 -1
PP15 0 1 1
PP16 -2 1 -1
PP17 0 -1 -1




Table G8 (continued)
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Volunteer No. Doc 1 Doc 2 Doc 3
PP18 -1 -1 0
PP19 -1 0 -1

8t week
PPO1 -1 0 -1
PP02 1 1 0
PPO3 1 0 1
PP0O4 2 -1 1
PP0O5 -1 2 1
PP0O6 1 0 1
PPO7 L 0 -1
PP0O8 1 1 0
PP09 1 2 -1
PP10 0 -1 1
PP11 0 1 1
PP12 1 0 1
PP13 1 1 0
PP14 0 1 1
PP15 -1 1 0
PP16 2 -1 1
PP17 1 0 1
PP18 -1 -1 0
PP19 -1 0 -1
12t week
PPO1 -1 -1 0
PP02 1 1 0
PP0O3 0 1 1
PP04 1 0 1
PP0O5 0 -1 1
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Table G8 (continued)

Volunteer No. Doc 1 Doc 2 Doc 3
PPO6 0 1 1
PPO7 1 1 0
PP0O8 2 -1 1
PP09 -1 2 1
PP10 0 1 1
PP11 1 0 -1
PP12 1 1 0
PP13 -1 1 2
PP14 0 1 1
PP15 -1 1 0
PP16 1 0 1
PP17 1 -1 2
PP18 -1 0 -1
PP19 0 -1 -1

Table G9 Patients’ satisfaction score for 2% Andrographis paniculata extract cream

Volunteer No. Satisfaction level

PPO1
PP02
PPO3
PPO4
PPO5
PPO6
PPO7
PPO8
PPO9
PP10

N

A W W N W PdPw N~ D




Table G9 (continued)

87

Volunteer No.

Satisfaction level

PP11
PP12
PP13
PP14
PP15
PP16
PP17
PP18
PP19

w

N D W W NN W b~ W

Table G10 Patients’ satisfaction score for placebo eye cream

Volunteer No.

Satisfaction level

PPO1
PP02
PPO3
PPO4
PPO5
PPO6
PPO7
PPO8
PPO9
PP10
PP11
PP12
PP13
PP14
PP15

(@)

o O F P P P P P NP DN RN




Table G10 (continued)
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Volunteer No.

Satisfaction level

PP16
PP17
PP18
PP19
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