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ABSTRACT

Fractional carbon dioxide (FrCO,) laser is effective for atrophic acne scar
treatment but the downtime following this procedure is unavoidable. Postoperative
topical steroid decreases the risk of this downtime, but in the meantime increases
other side effects. The objective of this study was to evaluate the clinical efficacy and
safety of the moisturizer containing anti-inflammatory ingredients including 5%
panthenol, madecassoside, and copper-zinc-manganese (experimental cream) versus
0.02% Triamcinolone acetonide (TA) cream to improve wound healing and decrease
adverse effects and downtime after FrCO, laser treatment in acne scar. We conducted
a double-blind, split face, randomized controlled trial in 20 subjects, with FrCO, laser
treatment on both sides of their faces, and randomly treated with these 2 post-
treatment regimens on each side of the face for 7 days. We evaluated the result by

using the questionnaires, the expert panel assessment of the photography, downtime
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and side effects evaluated by subjects, and facial scanning by the Antera 3D device.
The result revealed that both the experimental cream and 0.02% TA cream
significantly decreased post-laser downtime including swelling, redness, crusting and
scaling in 5-7 days. Moreover, they produced lower of the PIH incidence when
compared with petrolatum from the previous study. There was no significant different
of the efficacies to decrease downtime between the experimental cream and the 0.02%
TA cream. Hence, the moisturizer containing 5% panthenol, madecassoside, and
copper-zinc-manganese yielded comparable efficacies to 0.02% TA cream for the
improvement of wound healing, decreased adverse reactions and downtime after
FrCO, laser irradiation. This moisturizer could be a novel treatment modality for the
reduction of post-ablative laser downtime by using non-steroidal anti-inflammatory
agents in a bid to avoid adverse effects from steroids and improve wound healing

process.

Keywords: Panthenol, Madecassoside, Copper-Zinc-Manganese, Fractional ablative

laser, Downtime
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CHAPTER 1
INTRODUCTION

1.1 Fractional carbon dioxide laser

1.1.1 Principle

Fractional carbon dioxide (FrCO,) is one type of the ablative fractional
laser resurfacing (AFR) which is based on the principle of fractional photothermolysis
(FP). This type of laser was created by combining the 10,600 nm wavelength of the
carbon dioxide (CO,) laser with an FP system. It produces controlled dermal
coagulation extending to far greater depths than traditional CO, laser and non-ablative
devices. This laser ablates epidermis and heats dermal tissue by creating multiple
zones of microthermal injury within the treatment area, called microscopic treatment
zones (MTZs). The MTZs are multiple sharply columnar tissue denaturations with a
diameter of about 100 um that is surrounded by normal tissue. This microscopic
pattern promotes greater tissue contraction, collagen production and collagen
remodeling (1).

Ablative Superficial Fractional Non-Ablative Ablative Fractional
Resurfacing Ablative Resurfacing Fractional Resurfacing Resurfacing
(CO282.94 Erb:YAG) (C0282.94 Erb:YAG) 600-1000 mircrons 600-1000 mircrons
10-200 mircrons 10-70 mircrons

Figure 1.1 MTZs pattern of ablative fractional laser resurfacing (2)
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1.1.2 Downtime

This laser is an effective tool for atrophic acne scar treatment (3).
However, the downtime following this procedure is often unavoidable. Post
inflammatory hyperpigmentation (PIH) is the most common adverse effect, especially
in dark-skin individuals including most Asian. The incidence of PIH following AFR
in patients with skin phototype (SPT) IV is as high as 92% (4). In details, this
downtime includes white frosting which may last for 5 to 10 minutes immediately
after laser irradiation, followed by erythema and edema that usually persist for 24 to
72 hours. Normally, superficial crusting occurs and re-epithelialization is complete in
5 to 7 days depend on the density and the energy of the laser. PIH can be observed
after the crusts slough off, normally at around 1 or 2 weeks after the procedure (3).

Figure 1.2 Downtime in a Thai patient who underwent FrCO, (3)
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1.1.3 Treatment modalities of the laser downtime

1.1.3.1 Moisturizer

Moisturizer plays a crucial role in the wound healing and skin barrier
repairing process. Occlusive moisturizer acts as a barrier to prevent skin from
insensible water loss. This type of moisturizer coats the stratum corneum, decreases
transepidermal water loss (TEWL), and provides an emollient effect (5). Petrolatum,
for example, can decrease abundant of TEWL but it also has a greasy feeling that may
unacceptable to some patients.

1.1.3.2 Sun avoidance and sun protection

Photoprotection is an integral part in the treatment of PIH including
those caused by FrCO,. Patients should be educated to use sunscreen with the sun
protection factor (SPF) at least 30 and sun-protective measures, such as avoidance and
protective clothing (6). Sunlight can worsen PIH via ultraviolet (UV)-induce
melanogenesis pathway.

1.1.3.3 Topical steroid

Topical steroid is well-known for its anti-inflammatory effect. This
drug is used for the treatment of many inflammatory skin diseases. However, side
effects are observed when it is used in high potency or long duration. The side effects
include atrophic changes, acneiform eruption, pigmentary changes, development of
infection, and allergic reaction (7). In the recent study, 2 from 40 patients developed
acneiform eruption caused by 2 days applying of 0.05% Clobetasol propionate after
undergoing FrCO, laser (8).

1.1.3.4 Whitening agents

Many whitening agents improve PIH including those caused by
FrCO,. The current drugs include hydroquinone (HQ), retinoic acid (RA), azelaic
acid, kojic acid, arbutin, niacinamide, N-acetyl cysteine (NAC), ascorbic acid,
licorice, and soy (9). Kligman solution is the combination of HQ, RA, and steroid,
which is widely used for PIH treatment due to its significant result. However, high
concentration or chronic using of HQ may result in side effects such as,

hypopigmentation, and ochronosis.
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1.2 The experimental cream

The moisturizer containing 5% panthenol, madecassoside, and copper —
zinc — manganese (Cicaplast Baume B5, La Roche-Posay, France) is the soothing
cream used for normal and sensitive skin irritations. This product can be applied to
body, face and lips. Moreover, it can be used in any ages including babies, and is
well-tolerated for most people. Besides, this moisturizer containing anti-inflammatory
ingredients is found effective for a treatment of various skin conditions such as atopic
dermatitis, irritative dermatitis, xerosis, and cheilitis (10, 11). Three active ingredients
in this product have been studied for their positive effect in wound healing and anti-
inflammatory property.

. CICAPLAST BAUME DO

LAROCHE-POSAY BAUME REPARATEUR APAISANT

LABORATOIRE DERMATOLOGIQUE

Figure 1.3 Cicaplast Baume B5, La Roche-Posay, France (12)

Table 1.1 Active ingredients in the experimental cream and their positive effects

Dexpanthenol stable alcoholicformof improve skin barrier by
vitamin BS decreasing TEWL,
maintaining skin
softness, activating
fibroblast proliferation,
and providing anti-
inflammatory effect

Madecassoside extract from Centella induce collagen
asiatica expression, modulate
inflammatory mediators,
prevent aging, and
inhibit proliferation of
keloid fibroblast

Copper - Zinc - the trace elements have healing properties
Manganese, and anti-oxidant effect
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1.2.1 Active Ingredient

1.2.1.1 Dexpanthenol

Dexpanthenol (panthenol) is the active alcoholic form of pantothenic
acid. It is a pro-vitamin B-complex composed in a normal component of skin and hair.
Normally, topical dexpanthenol is converted to pantothenic acid which is a
component of coenzyme A that is essential for the lipid bilayer synthesis in the
stratum corneum. Dexpanthenol is known to improve skin barrier function by
decreasing TEWL, maintaining skin softness, activating fibroblast proliferation, and
providing anti-inflammatory effect (13). Recent studies found that topical
dexpanthenol is useful for the wound healing in burns, fissures, corneal lesions, and
allergic dermatitis. In addition, it has minimal risks of skin irritancy, and is well

tolerated for most people.

' N OH
e e W

Figure 1.4 Structure of dexpanthenol (14)

1.2.1.2 Madecassoside

Madecassoside is one of the extracts isolated from Centella asiatica. It
has various positive effects including wound healing boosting, anti-inflammatory,
anti-aging activities, and protective effects against oxidative stress and ultraviolet-B
(UVB) radiation (15, 16). In details, it decreases inflammatory activity by inhibiting
of Cyclooxygenase-2 (COX-2) and prostaglandin (PG) production.
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Figure 1.5 Structure of madecassoside (17)

1.2.1.3 Copper-Zinc-Manganese

The trace elements copper, zinc and manganese are the component of
the skin's enzymatic antioxidant defense, which includes copper-zinc superoxide
dismutase (CuzZnSOD), manganese superoxide dismutase (MnSOD) and catalase
(CAT). These enzymes are known to maintain a balance within cells and regulate the

antioxidant defense system during intrinsic aging and photoaging processes (18).
/</ 1V /\

Figure 1.6 Structure of manganese superoxide dismutase (MnSOD) (19)
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Figure 1.7 Structure of copper-zinc superoxide dismutase (CuZnSOD) (20)

1.3 0.02% Triamcinolone acetonide

Topical glucocorticoids are highly effective in many inflammatory skin
diseases, and few side effects are observed when a low-potency preparation is used
for short period of time. However, the use of this drug in high potency or long
duration increases risk of the following adverse effects; atrophic changes, acneiform
eruption, pigmentary changes, development of infection, and allergic reaction (7). In
the recent study, 2 from 40 patients developed acneiform eruption after applied 0.05%
Clobetasol propionate twice daily for 2 days after FrCO, laser procedure (8). 0.02%
triamcinolone acetonide (TA) is mild to moderate potent steroid. It is categorized in
class 6 for the glucocorticoid potency classification, and is classified in the structural
class B for the cross-reactivity classification (21) which mean, this strength of topical
steroid is unlikely to cause allergic reaction. This drug is well-known for its anti-
inflammatory property and is one of the main treatment modalities for various

inflammatory skin conditions such as atopic dermatitis.
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Table 1.2 Glucocorticoid potency classification and its commonly used (21)

CLASS 1 [SUPERFOTENT)
+ Clobetasol propionate gel, ointment, cream, lotion, foam, spray and shampoo
0.05%
+ Betamethasone dipropionate gel* and cintment® 0.06%
+ Diflorasone diacetate cintment® 0.05%
« Fluocinonide cream 0.1%
+ Flurandrenobde tape 4 meg/cm?
= Halebetasol propionate sintment and cream 0.05%

CLASS 2 (HIGH POTENCY)

+ Amcinonide ointment 0.1%

+ Betamethasone dipropionate cream®, lotion®, gel and cintrment 0.05%
« Clobetasol propionate solution (*scalp application”) 0.05%

+ Desoximetasone ointment and cream 0.25% and gel 0.05%

+ Diflorasone diacetate cintment and aeam™ 0.05%

+ Fluocinonide gd, ointment, cream and solution 0.05%

+ Halcinonide pintment, cream and solution 0.1%

« Mometasone furoate cintment 0.1%

« Triamcinelone acetonide cintment 0.5%

CLASS 3 (HIGH POTENCY)

« Amdnonide cream and lotion 0.1%

+ Betamethasone dipropionate cream and lotion 0.05%

+ Beta h valerate oi 0.1%

- Diflorasone diacetate ceam 0.05%

+ Fluticasone propionate ointment 0.005%

+ Triamcinolone acetonide cintment 0.1% and cream 0.5%

CLASS 4 (MEDIUM POTENCY)
+ Betamethasone valerate foam 0.12%
+ Desoximetasone cream 0.05%
- Fluecinolone acetonide cintment 0.025%
+ Flundrenolide cintment 0.05%
« Hydrocortisone valerate cintment 0.2%
+ Momemsone furoate cream and lotlon 0.1%
- Triamcinalone acetonide sintmient (Kenalog®) and cream 0L1% or spray 0206

CLASS 5 (MEDIUM POTENCY)

- Betamethasone dipropionate lotion 0.05%

+ Betamethasone valerate cream and Iotion 0.1%

« Clocortolone pivalate cream 0.1%

« Fluocinolone acetonide cream 0.025% or oll and shampoo D.01%
- Fluticasone propicnate cream and lotion 0.05%

+ Flurandrenolidz cream and lotion 0.05%

+ Hydrocortisone butyrate sintment, cream and lotion 0.1%
= Hydrocortisone probutate cream 0.1%

= Hydrocortisone valerate cream 0206

« Prednicarbate ointment and cream 0.1%

+ Triamcinolone acetonide ointment 0.025% and lotion 0.1%

CLASS 6 (LOW POTENCY)
+ Aldometasone dipropionate ointment and aream 005%

= Tnamcinglone acetonide cream 0.1% (Anstocort®)
« Betamethasone valerate lotion 0.1%

« Desonide gel, ointment, cream, lotion and feam 0.05%
+ Fluacinolone acetonide cream and solution 0.01%
= Tnamcinolone acetonide cream and lotion 0.025%
CLASS 7 (LOW POTENCY)
= Topicals with hydrocortisene, dexamethasone and prednisolone
*Optimized vehicla.

Table 1.3 Classification of corticosteroid by cross-reactivity (7)

Classification of Corticosteroids by Cross-Reactivity

Structural Class A B
Type Hydrocortisone Triamdnolone
Acetonide
Structure C16-no methyl
substitution
Probable C21-short
chain ester
Cross-reactions Cross-reacts with Budesonide
Dz specifically
cross-reacts
with D2
Patch-test substance | Tixocortol-21- Budesonide
pivalate Triamdinolone
acetonide

C D1 D2
Betamethasone Betamethasone Methylprednisolone
dipropionate aceponate
C16 methyl C16 methyl Cl6-no methyl
substitution substitution substitution, no
C17/21 long chain | halogenation
ester
Cross-reacts with A
and budesonide
Clobetasol-17- Hydrocortisone-17-
propionate butyrate
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Table 1.4 Therapeutic modalities for atopic dermatitis (22)

Evidence
Emollients (basic therapy) 1
Topical corticosteroids 1
Topical calcineurin inhibitors 1
UVE (narmowband=broadband), UVA-UVE, UVAT or oral PUVA
Systemic corticosteroids (short term for severe acute flares: 2
“rebound” exacerbations often occur upon discontinuation)
Cyclosporine (short/intermediate term) 1
Azathioprine 1
Mycophenolate mofetil/enteric-coated mycophenolate sodium 1%2
Methotrexate 1%12
Interferon-y =
IvVig 2t
Omalizumab at
Rituximab 2
Other (crude coal tar, hydroxychloroguine, extracorporeal 2-3
photochemotherapy)
1.4 Conceptual Framework
-AFR N R
Treated by FrCO2
Atrophic .| -NAFR
acne scar 2
TCA Downtime
i
CROSS
-White frost
-Ervthema Influences
Treated by -Crusting < _Energy of the
-Scaling laser
-Acneiform -Moisturizer € _PIH -Density of
- the laser
D
eruption -Sun avoidance& o
Disturb wound Sun protection -Patient’s SPT
i SE Improve
healing . -Topical steroid P -Sun exposure
-Increase infection
-Whitening agent
-Skin atroph
PR -Experimental > -3% panthenol
-Pigmentary cream
changes . . -Madecassoside
Active ingredients
-Copper. Zinc,
Manganese

Figure 1.8 Conceptual framework
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1.5 Significance of the research

This moisturizer containing anti-inflammatory ingredients could be a
novel treatment modality for the reduction of post-ablative laser downtime by using
non-steroidal anti-inflammatory agents in a bid to avoid adverse effects from steroids

and improve wound healing process.
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CHAPTER 2
REVIEW OF LITERATURE

2.1 Fractional carbon dioxide laser

In 2007, Chan et al. studied the prevalence and risk factors of PIH that
were associated with the use of fractional laser resurfacing in Asians. The result came
out that both the density and the energy of the treatment determined the risk of PIH in
dark-skin patients (23).

In 2009, Cho et al. studied the efficacy and safety of the 10,600-nm
ablative CO; fractional laser in the treatment of acne scars in Korean patients. They
concluded that the laser promised to be an effective tool in the technologies for the
acne scar treatment, and the side effect he found was only post-treatment erythema
(24).

In 2010, Manuskiatti et al. evaluated the efficacy and safety of carbon-
dioxide ablative fractional resurfacing on atrophic acne scars in Asian individuals.
They found that the laser appeared to be effective and well tolerated for the treatment
of atrophic acne scars in Asians, but mild PIH was found to be the side effect, that
was happened as high as 92% of the subject (3).

In 2011, Shamsaldeen el al. studied the rate of the adverse events
associated with the use of FrCO,. They found that most common post-operative side
effect was acneiform eruption. PIH was found in just few cases. However, the study
was conducted on the individual with SPT I-11 (fair skin color) only (25).

In 2014, Wanitphakdeedecha et al. studied whether the use of broad-
spectrum sunscreen with anti-inflammatory agents starting on the first day after
FrCO, reduced the incidence of post laser PIH. They found that the regimen
decreased the incidence of PIH after laser treatment at 1-week postoperatively (26).

In 2015, Cheyasak et al. investigated the effect of short-term application
of high potency topical corticosteroids on the incidence of PIH after ablative
fractional resurfacing in Asians. They found that short course (2 days) of topical
0.05% Clobetasol propionate decreased the risk of PIH after ablative fractional
resurfacing. However, this high potency steroid may disturb the wound healing
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process and increase the risk of post-operative infection. 2 subjects who had got the
steroid treatment post-operatively later developed acneiform eruption on the steroid
treated side (8).

In conclusion, FrCO, is an effective treatment for atrophic acne scar.
However, after undergoing FrCO,, most patients have to anticipate the downtime
including white frosting which may last for 5 to 10 minutes immediately after laser
irradiation, followed by erythema and edema that usually persist for 24 to 72 hours.
Normally, superficial crusting occurs and re-epithelialization is complete in 5 to 7
days depend on density and energy of the laser. PIH can be observed after the crusts

slough off, normally at around 1 or 2 weeks after the procedure.

2.2 The experimental cream

In 2012, Seite et al. investigated this product containing 0.3%
madecassoside on mild to moderate atopic dermatitis children in a randomized,
double-blind, placebo-controlled trial. They found that this product decreased scoring
atopic dermatitis (SCORAD), pruritus symptom, and loss of sleep significantly, when

compared to the placebo (11).

Table 2.1 SCORAD in the group treated with 0.3% madecassoside and the placebo
from day 0 to day 84 (11)

In the group treated with 0.3% madecassoside containing ointment
a decreased SCORAD by 30% and 53% was noticed at D42 and D84
respectively (p<0.01 as compared to placebo group).

50

40 - I
| T
30 1 * M Placebo
]- Madecassoside
20 1 } 0.3%
N 4' \ B
0 - : .
DO D42 D84

*p<0,01 versus placebo

SCORAD
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Table 2.2 Pruritus symptom in the group treated with 0.3% madecassoside and the
placebo from day 0 to day 84 (11)

Intensity of symptoms, pruritus and loss of sleep was significantly
more reduced in the group treated with the madecassoside containing
ointment (p<0.05).

10

8

A A
::j = = I

*p<0,002 versus placebo

M Placebo

Madecassoside
0.3%

PRURITUS (EVA1-10cm)

Table 2.3 Loss of sleep symptom in the group treated with 0.3% madecassoside and
the placebo from day 0 to day 84 (11)

E
S
i 4
4:
@_ 3 M Placebo
& T T Madecassoside
| 4 41 0.3%
wn
I 1 |
8
-4 4
DO D42 D84

*p<0,04 versus placebo

In 2012, Crickx et al. conducted an observational study on 2,440 patients.
They observed the use of this product prescribed by 313 dermatologists and 99
pediatricians. They found that the product decreased the symptom of burning,
tingling, pain, and itching sensation significantly on day 22 compared to day O.
Moreover, the product was prescribed by many dermatologists in order to treat
various skin conditions including atopic dermatitis, irritative dermatitis, xerosis,

cheilitis, and many others (10).
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In 2013, Le Maitre et al. created an epidermal repair score called “Score
de Reparation de I’Epiderme” (SCOREPI) to assess skin deterioration in irritative
dermatitis before and after the use of this product. They found that the SCOREPI was
reproducible, easy to use, and sensitive to change. This product also improved this

score significantly (27).

2.3 Dexpanthenol

In 2002, Proksch et al. studied the effects of dexpenthenol containing
cream on skin barrier repair, stratum corneum hydration, skin roughness, and
inflammation. They found that the cream produced significantly enhanced skin barrier
repair and stratum corneum hydration, while reduced skin roughness and
inflammation (28).

In 2002, Ebner et al. studied the topical use of dexpanthenol in skin
disorders. They found that dexpanthenol could be used to treat many skin disorders
which are; skin abrasion, chronic ulcer, decubital ulcer, anal fissure, non-severe burn,
diaper dermatitis, and radiation dermatitis (13).

In 2003, Biro et al. investigated the efficacy of dexpanthenol in skin
protection against irritation in a randomized, prospective, double-blind, placebo-
controlled study. They found that dexpanthenol had the protective effect against skin
irritation, by which skin hydration was found to be most useful in monitoring the
effects (29).

In 2011, Camargo et al. evaluated the skin moisturizing efficacy of
formulations containing different concentrations of panthenol. They found that
panthenol-based formulations increased skin moisture significantly and had an effect
on skin barrier function by decreasing TEWL (30).

In 2012, Heise et al. studied the effect of dexpanthenol to the gene
expression in skin wound healing. They found that upregulation of IL-6, IL-1,
CYP1B1, CXCL1, CCL18 and KAP 4-2 gene expression and downregulation of
psorasin MRNA and protein expression were identified in samples treated topically
with dexpanthenol. They concluded that this founding was helped to confirm that
dexpanthenol was effective for improving wound healing (31).
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In conclusion, dexpanthenol has the property of:
a. Moisturizer

b. Decreasing TEWL

c. Maintaining skin softness and elasticity

d. Activating fibroblast proliferation

e. Stimulating re-epithelization

f. Anti-inflammatory

2.4 Madecassoside

In 2008, Haftek et al. studied long-term effects of a topical treatment with
ascorbic acid and madecassoside in photoaged human skin. They found that two-
thirds of the subjects showed an improvement in the wrinkle, firmness, roughness,
and skin hydration (15).

In 2010, Song et al. studied the effects of madecassoside on the
proliferation and apoptosis of keloid fibroblasts (KFs). They found that
madecassoside inhibited the proliferation of KFs in a time and concentration
dependent manner, and induced KF apoptosis. Moreover, they found that
madecassoside induced the apoptosis of KFs through a mitochondrial-dependent
pathway. They concluded that madecassoside induced apoptosis of keloid fibroblasts
via a mitochondrial-dependent pathway without disturbing normal fibroblast (16).

In 2011, Song et al. studied the potential of madecassoside on the
migration of KFs and its mechanism. They found that madecassoside was shown to
remarkably attenuate the phosphorylation of cofilin, p38 MAPK and
phosphatidylinositol-3-kinase  (PI3K)/AKT signaling. They concluded that
madecassoside could be useful in the treatment and/or prevention of hypertrophic
scars and keloids (32).

In 2013, Jung et al. investigated the effects of madecassoside on
ultraviolet (UV)-induced melanogenesis and mechanisms in a co-culture system of
keratinocytes and melanocytes. They found that madecassoside significantly reduced

UV-induced melanin index at 8 weeks after topical application. They concluded that
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madecassoside has an effect to inhibit hyperpigmentation caused by UV irradiation
(33).

In conclusion, madecassoside has the property of:

a. Inducing collagen expression

b. Modulating inflammatory mediator

c. Preventing aging

d. Inhibiting proliferation and migration of keloid fibroblast

e. Wound healing boosting

f. Inhibiting melanin synthesis

g. Promoting re-epithilization

2.5 Copper-Zinc-Manganese

In 1999, Tenaud et al. demonstrated how the expressions of integrins in
keratinocyte were modulated in vitro by trace elements (copper-zinc-manganese).
They found that zinc, copper and manganese gluconates enhanced a6 (one of the
integrins) expression, thus favored migration and dermal-epidermal adhesion (34).

In 2000, Takahashi et al. investigated the role of Superoxide dismutase
(SOD) in the ultraviolet B (UVB) irradiation-induced apoptosis. They found that
copper, zinc—superoxide dismutase could protect skin from ultraviolet B-induced
apoptosis of SV40-transformed human keratinocytes, and the protection was
associated with the increased levels of antioxidant enzymes (35).

In 2000, Sasaki et al. examined the possible role of endogenous copper,
zinc-superoxide dismutase or manganese-superoxide dismutase against UVB-induce
reactive-oxygen-species-mediated keratinocyte injury in vitro. They found that
endogenous copper, zinc-superoxide dismutase might play a primary protective role
against UVB-induce injury of the human keratinocyte cell line HaCaT (36).

In 2002, Sander et al. hypothesized that chronic and acute photodamage is
mediated by depleted antioxidant enzyme (catalase, copper-zinc superoxide
dismutase, and manganese superoxide dismutase) expression and increased oxidative
protein modifications. They found that depleted antioxidant enzyme expression in
photodamaged skin was associated with higher levels of protein oxidation (18).
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In 2009, Demertzi et al. studied in vitro and in vivo anti-inflammatory
activity and anti-proliferative activity of mefenamic acid and its metal complexes with
manganese, cobalt, nickel, copper and zinc. They concluded that this complexes of
mefenamic acid [Mn(mef)2(H20)2], [Co(mef)2(H20)2], [Ni(mef)2(H20)2],
[Cu(mef)2 (H20)]2 and [Zn(mef)2] had the antioxidant ability and might prove useful
for treating a variety of inflammatory diseases, led to the development of new drugs
(37).

In conclusion, copper-zinc-manganese has the property of:

a. Providing antioxidant effect

b. Preventing aging

c. Controlling dermal-epidermal adhesion

d. Protecting from UVB

e. Regulates epidermal proliferation

f. Controlling the proliferation of keratinocytes and fibroblasts in the skin
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Objectives

3.1.1 Primary objective
To evaluate the clinical efficacy and safety of moisturizer containing anti-
inflammatory ingredients vs 0.02% TA cream for improving wound healing and
decreasing adverse reactions and downtime after FrCO, resurfacing
3.1.2 Secondary objectives
3.1.2.1 To evaluate the clinical efficacy and safety of moisturizer
containing anti-inflammatory ingredients vs 0.02% TA cream for reducing PIH after
FrCO; resurfacing.
3.1.2.2 To compare the laser treatment result when performing with
different post treatment regimens including the moisturizer containing anti-

inflammatory ingredients and 0.02% TA cream.

3.2 Study design

Interventional: Therapeutic trial, a prospective, double-blinded, split face,

randomized control trial
3.3 Target population

Patient aged >18 years with atrophic facial acne scars on both cheeks for
at least 6 months who attended the outpatient department (OPD) at Thailand Tobacco
Monopoly Hospital (TTMH).

3.4 Selection criteria

3.4.1 Inclusion criteria

3.4.1.1 Male or female aged >18 years
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3.4.1.2 Had atrophic facial acne scars on both cheeks for at least 6

months
3.4.2 Exclusion criteria

3.4.2.1 Pregnancy and those who intended to get pregnant within 2
months

3.4.2.2 Lactating mother

3.4.2.3 Skin infections, inflamed acne or photosensitive dermatoses

3.4.2.4 Concomitant treatment to the involved skin areas

3.4.2.5 Propensity for keloid scarring

3.4.2.6 Received isotretinoin, underwent filler injections or
ablative/nonablative laser skin resurfacing procedures within the preceding 3 months

3.4.2.7 Use of a systemic retinoid or steroid within 6 months before
study initiation

3.4.2.8 History of herpes viral infection

3.4.2.9 Allergy to Triamcinolone acetonide, dexpanthenol, or
madecassoside

3.4.2.10 Presence of evidence indicating likely poor compliance with
the protocol

3.4.3 Discontinuation criteria
3.4.3.1 Patient who had got pregnant during the protocol
3.4.3.2 Patient who was unwilling to continue participating in the

study

3.5 Sample size

Sample size = 20 (At least 18 from the statistical calculation), Effect size

= 0.3, Alpha error = 0.05, Power = 0.9, Number of groups = 2, Number of

measurements = 8. The sample size calculation formula is as following;
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Figure 3.1 Sample size calculation formula

3.6 Recruitment process

We used the invitation poster to persuade the volunteers. These posters
contained important details of the study in brief and placed around TTMH hospital.

3.7 Preparation of research subjects

3.7.1 Subjects were selected to enroll in the study according to the
selection criteria.

3.7.2 Details in the information sheet were informed to all subjects.

3.7.3 The subjects signed an inform consent form for participation in the
study. Those who asked for subject’s consent was a nurse or an investigator’s staff
who had no benefit from the study. The process to inform the details was by
describing all details to subjects and let them read information sheet by themselves
before signing in the study. The place for informed consent was the TTMH hospital.
For the blind or incapable volunteers, relative or someone who had no benefit from
the study was responsible to inform all the studies ’details before informed consent.
When the volunteers decided to join the study, they must sign in by pumping their
fingerprint with inerasable ink followed by signing from their witness.

The investigator had kept one informed consent document and gave
another one to the subjects during the study period.

3.7.4 The important information such as subject’s demographic data was

recorded after signing in.
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3.8 Treatment

3.8.1 Preoperative care

Preoperatively, all participants were instructed to clean their face with the
sensitive facial liquid cleanser. After that, Lidocaine 2.5% and prilocaine 2.5% cream
(Emla cream 5%; a eutectic mixture of local anesthetic, AstraZeneca LP, Wilmington,

DE) was applied under occlusion for 45 minutes.

L odl p
! Hé*'nmw%wg.%" NE
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Figure 3.2 Emla cream 5%; Lidocaine 2.5% and prilocaine 2.5% cream (38)

3.8.2 Intervention

All participants then underwent FrCO; laser irridiation (eCO,; Lutronic
Co., Ltd, South Korea) on both cheeks by a single physician following these
parameters of static mode: 120 um beam size, 30 w peak power, 50 mj pulse energy,
1 mm ablation depth, with 2 passes of 100 spots/cm? density and less than 15%
coverage. Besides, no concurrent use of epidermal cooling device was performed
during the procedure. No postoperative analgesic treatment was required beyond the
application of ice compresses for approximately 15-20 min. No prophylactic

antibiotics or antivirals were given to any patients.
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Figure 3.3 The eCO2 fractional laser (39)

3.8.3 Postoperative care

Immediately after the laser irradiation, all subjects were taken high-
resolution camera images of their face in 5 positions, with facial scanning by Antera
device (Antera 3D; Miravex Co., Ltd, Dublin, Republic of Ireland) before allowed for
ice compression. Two sides of each patient’s face were randomly treated with 2
different post-treatment agents; one side of the face with the experimental cream
(moisturizer containing 5% panthenol, madecassoside, and copper-zinc-manganese)
twice daily for 7 days, while another side with 0.02% TA cream twice daily for 7
days. All subjects must use 2 separated cotton-buds for applying each cream to avoid
contamination. Moreover, they were instructed to wear a broad-spectrum sunscreen
with a sun protection factor of 40, avoid sun exposure, and avoid using of any topical

preparations on the face during the period of study.
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Figure 3.4 Methodology

3.9 Outcome measurement

All subjects were evaluated on the experimental day (day 1) (before and
immediately after laser irradiation) and additional 6 follow-up visits including day 3,
day 5, day 7, day 14, day 30, and day 60 after irradiation. The evaluation included
questionnaires, facial examination, downtime and side effects reported by subjects,
high resolution camera imaging, and facial scanning by the Antera device. The pain
related to laser procedure was also recorded as the 0-10 pain scoring system
immediately after the laser irradiation.

The facial examination included overall facial skin, erythema, scaling,
crusting, dyspigmentation, PIH, skin texture, pore, acne scar, and other side effects.
The questionnaires were also completed for downtime and side effects observed by
the subjects, subject demographic data, Dermatology Quality of Life Index, the
assessment of sunscreen knowledge, and patient satisfaction. Meanwhile, the
photographic images were obtained by using a digital camera (Canon PowerShot G1
X Mark Il Digital Camera; Canon Marketing Co., Ltd, Thailand) with the same
camera settings, lighting, and positioning on every visit. The positioning was

comprised of 5 positions; frontal, 45 degree left-lateral and right-lateral, and 90
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degree left-lateral and right-lateral. Moreover, we used the expert panel assessment of
photography by 3 blinded dermatologists to evaluate the subject’s clinical from their
picture. Meanwhile, the Antera facial scanning was obtained in a bid to evaluate the
following parameters; hemoglobin (erythema), elevations (crusting and scaling),

melanin, atrophic scars, and skin texture.

Figure 3.5 The Antera 3D facial scan device (40)

i DEMICE (31
L —

Colour Image v
Wrinkles
Texture
Pores
Depressions
Elevations

(el

e . . . .

Melanin
Haemoglobin

Figure 3.6 The parameter provided in the Antera 3D program (40)
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Table 3.1 The schedule for the result evaluation

Clinical
evaluation

Objective
evaluation

Subjective
evaluation

Camera
imaging

Expert
panel

Antera
3D

Demo
graphic
data

Down
Time &
S/E by
subject

Other
Ques.

Pain score

3.10 Data collection

Day Day | Day | Day | Day Day Day
1 3 5 7 14 30 60
After

The data were corrected in the paper document, text file, and imaging file

in the computer in every visit of the follow up. The case record form was used in this

study to collect all the patient demographic data.

3.11 Data analysis

The patient demographic data and other descriptive statistic were analyzed

by using percentage, mean, and SD. The comparison of the data between the side

treated with the experimental cream and the side treated with the 0.02% TA cream

were analyzed by using independent t-test and Mann Whitney U test. Meanwhile, the

comparison of the data among times and the comparison between days were analyzed
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by using Friedman test, Post Hoc test, and Wilcoxon Signed Ranks test with the P-

value adjusting by using Bonferroni method.
3.12 Ethical consideration
This research has been approved by the Human Research Ethics

Committee of Thammasat University No.1 Faculty of Medicine (Number of COA:
056/2017, Project number: MTU-EC-O0-2-119/59).
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CHAPTER 4
RESULTS AND DISCUSSION

4.1 Patient demographic data

Twenty subjects (12 males, 8 females) with the mean+SD age of
37.55+9.41 years were enrolled and completed the study. In details, most of them
were skin phototype IV (11 subjects; 55%). In addition, 6 subjects (30%) were skin
phototype 111 and 2 subjects (10%) were skin phototype V. Moreover, all subjects had
no serious underlying disease except of hyperthyroid (1 subject; 5%), allergic rhinitis
(1 subject; 5%), and gastritis (2 subjects; 10%), which all were in controlled. For the
facial problem, most subjects had acne (10 subjects; 50%), oily face (9 subjects;
45%), freckle (4 subjects; 20%), melasma (2 subjects; 10%), and dry face (2 subjects;
10%) respectively. For the history of laser taken, 14 subjects (70%) had taken facial
laser irradiation before (2 subjects; 10% had taken FrCO,) with the last session held
up before 3 months ago. Finally, 2 subjects (10%) had taken botox and filler injection

on their face with the last session held up before 3 months ago.

Table 4.1 Patient demographic data

Variable N %
Sex
Male 12 60.00
Female 8 40.00
Age 37.55+9.41/ 37.50
Fitzpatrick skin type
1 0 0.00
2 0 0.00
3 6 30.00
4 11 55.00
5 2 10.00
6 0 0.00
Underlying disease
No 18 90.00
Yes 2 10.00
Hyperthyroid 1 5.00
Allergic rhinitis 1 5.00
Gastritis 2 10.00
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Variable N %
Facial skin problem
No 8 40.00
Yes 12 60.00
Acne 10 50.00
Melasma 2 10.00
Freckle 4 20.00
Oily face 9 45.00
Dry face 2 10.00
Previous treatment in the past
Topical drug (before 3 months ago) 9 45.00
Oral drug (before 6 months ago) 6 30.00
Laser (before 3 months ago) 14 70.00
History of medical allergy
No 16 80.00
Yes 4 20.00
History of skin hydration loosing
> 10 min showering 8 40.00
> 2 times/day taking a bath 5 25.00
Taking a bath with warm or hot water i 35.00
> 6 hrs/day living in the air conditioning 14 70.00
room
History of facial cleansing product using
Soap (solid) 5 25.00
Liquid gel 7 35.00
Cream or foam 7 35.00
Tap water 1 5.00
History of facial toner using
Never 14 70.00
Yes, now using 3 15.00
Used to 3 15.00
History of topical vit.A derivative product using
Never 13 65.00
Yes, now using 0 0.00
Used to (before 3 months ago) 7 35.00
History of topical acne treatment product using
Never 15 75.00
Yes, now using 0 0.00
Used to (before 3 months ago) 5 25.00
History of facial treatment in the past
No 11 55.00
Yes (before 3 months ago) 9 45.00
AHA 8 40.00
lonto 4 20.00
Phono 2 10.00
Microdermabrasion 5 25.00
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Variable N %
History of laser taking in the past
No 8 40.00
Yes (before 3 months ago) 12 60.00
IPL 2 10.00
CO, 5 25.00
Qs Nd:Yag 2 10.00
Long pulse 0 0.00
Radiofrequency (RF) 1 5.00
Fractional laser 2 10.00
History of filler injection in the past
No 18 90.00
Yes (before 3 months ago) 2 10.00
History of botox injection in the past
No 18 90.00
Yes (before 3 months ago) 2 10.00
History of oral vit.A derivative drug taking
Never 15 75.00
Yes, now taking 0 0.00
Used to (before 6 months ago) 5 25.00

4.2 The expert panel assessment of photography

We evaluated the clinical of the subjects by using the expert panel
assessment of the photography. In details, all pictures of the subjects’ face from day 1
to day 60 post irradiation were evaluated and scored by 3 blinded dermatologists. The
assessment was divided into three categories; the downtime, side effect, and the laser
treatment result.

4.2.1 The downtime

For the downtime, the expert panel assessment revealed that swelling
were averagely rated as not change at day 3, mild improve at day 5 to day 7, and
moderate improve at day 14 to day 60 in both the experimental cream treated side and
the 0.02% TA cream treated side. In the same way, redness was not changes at day3,
mild improve at day 5 to day 7, and moderate improve at day 14 to day 60. On the
other hand, scaling and crusting were not change until day 5, but then, were moderate
improve from day 7 to day 60 in both sides of the face. There was no significant
difference of the improved downtime between both regimens (p-value > 0.05).
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Table 4.2 The expert panel assessment of the downtime; swelling
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EC = experimental cream, TA =0.02% TA cream, (p-value > 0.05)

This data was the changes of the swelling compared with those in day 1 immediately

after irradiation (O = no change, 1 = mild improve, 2 = moderate improve, 3 = a lot

improve, 4 = very improve)

Table 4.3 The expert panel assessment of the downtime; redness
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EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

This data was the changes of the redness compared with those in day 1 immediately

after irradiation (0 = no change, 1 = mild improve, 2 = moderate improve, 3 = a lot

improve, 4 = very improve)
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Table 4.4 The expert panel assessment of the downtime; crusting and scaling

2.5

19 205 2.05 2

) )
205 205
rl.85 1.95
15
/ =—EC
]

--TA
0.5 01
0 J 0.2
0 L=

day 3 day5 day7 day 14 day 30 day 60

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
This data was the changes of the crusting and scaling compared with those in day 1
immediately after irradiation (0 = no change, 1 = mild improve, 2 = moderate

improve, 3 = a lot improve, 4 = very improve)
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4.2.2 Side effect

For the side effect, the expert panel assessment showed that PIH were not
seen in the first 4 visits (day 1 to day 7). After that, they were observed at day 14 until
the end of the study. For the intensity, they were averagely rated as minimal PIH from
day 14 to day 60 in both the experimental cream treated side and the 0.02% TA cream
treated side. Moreover, acneiform eruption was averagely rated as not seen from day
1 to day 60 in both sides of the face. There was no significant difference of the side
effects between both regimens (p-value > 0.05).

Table 4.6 The expert panel assessment of the PIH

1

0.9 A
i 0.15/” 0.9

0.7

0.7
0.6
. / 06 065
0.4
0.3
0.2
0.1
0

0.7

——EC
--TA

0.28

0.05
day3 day5 day7 dayl1l4 day30 day60

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

This data was the changes of PIH compared with those in day 1 immediately after
irradiation (0 = no change, 1 = minimal PIH, 2 = mild PIH, 3 = moderate PIH, 4 =
severe PIH)
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4.2.3 The laser treatment result

For the expert panel assessment of the laser treatment result, the average
score for the overall result were rated as “not change” in both day 30 and day 60 post
irradiation, and in both the experimental cream treated side and the 0.02% TA cream
treated side with no difference (p-value > 0.05). In details, all parameters including
acne scar, pores, and skin color were averagely rated as “not change” in both the
experimental cream treated side and the 0.02% TA cream treated side, and in both day
30 and day 60 with no significant difference (p-value > 0.05).

Table 4.8 The expert panel assessment of the laser treatment result in day 30

1
@9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 .

0.6 0.6

mEC
ETA

0.350.35

Overall  Acne scar Pores Skin color

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
This data was the laser treatment result compared with those before irradiation (0 = no
change, 1 = mild improve, 2 = moderate improve, 3 = a lot improve, 4 = very

improve, -1 = mild worse, -2 = moderate worse, -3 = a lot worse, -4 = very worse)
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Table 4.9 The expert panel assessment of the laser treatment result in day 60

1

0.9

0.75

0.8
0.7

0.6

Overall

Acne scar

Pores

Skin color

mEC
ETA

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
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This data was the laser treatment result compared with those before irradiation (0 = no

change, 1 = mild improve, 2 = moderate improve, 3 = a lot improve, 4 = very

improve, -1 = mild worse, -2 = moderate worse, -3 = a lot worse, -4 = very worse)

Table 4.10 The expert panel assessment of photography; the laser treatment result

Day 30 Day 60
EC TA P-value EC TA P-value

Acne scar 0.50+0.61 | 0.40+£0.75 | 0.784 | 0.40+0.60 | 0.55+0.69 | 0.320
Very worse (-4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot worse (-3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Moderate worse (-2) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
Mild worse (-1) 1(5.0) 3 (15.0) 1(5.0) 2 (10.0)
Not change (0) 8 (40.0) 6 (30.0) 10 (50.0) | 5(25.0)
Mild improve (1) 11 (55.0) | 11 (55.0) 9(45.0) | 13(65.0)
Moderate improve (2) | 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot improve (3) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Very improve (4) 0(0.0) 0 (0.0 0 (0.0 0 (0.0
Pores 0.35+0.67 | 0.35+0.75 | 0.917 | 0.30+0.66 | 0.60+0.69 | 0.100
Very worse (-4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot worse (-3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Moderate worse (-2) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Mild worse (-1) 2 (10.0) 3 (15.0) 2 (10.0) 2 (10.0)
Not change (0) 9 (45.0) 7 (35.0) 10 (50.0) | 4 (20.0)
Mild improve (1) 9 (45.0) | 10 (50.0) 8 (40.0) | 14 (70.0)
Moderate improve (2) | 0(0.0) 0(0.0) 0 (0.0) 0 (0.0)
A lot improve (3) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
Very improve (4) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
Skin color 0.60+0.68 | 0.60+0.75 | 0.949 | 0.75+0.79 | 0.55+0.83 | 0.274
Very worse (-4) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0)
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Day 30 Day 60
EC TA P-value EC TA P-value
A lot worse (-3) 0 (0.0 0 (0.0) 1(5.0) 1(5.0)
Moderate worse (-2) 0(0.0) 1(5.0) 0 (0.0) 0 (0.0)
Mild worse (-1) 14 (70.0) | 12 (60.0) 13 (65.0) | 9(45.0)
Not change (0) 4 (20.0) 5 (25.0) 5 (25.0) 9 (45.0)
Mild improve (1) 2 (10.0) 2 (10.0) 1(5.0) 1(5.0)
Moderate improve (2) | 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot improve (3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Very improve (4) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0)
Overall result 0.45+0.60 | 0.25+0.72 | 0.386 | 0.25+0.64 | 0.35+0.67 | 0.589
Very worse (-4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot worse (-3) 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0)
Moderate worse (-2) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Mild worse (-1) 1(5.0) 3 (15.0) 2 (10.0) 2 (10.0)
Not change (0) 9 (45.0) 9 (45.0) 11 (55.0) | 9(45.0)
Mild improve (1) 10 (50.0) | 8(40.0) 7 (35.0) 9 (45.0)
Moderate improve (2) | 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
A lot improve (3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Very improve (4) 0(0.0) 0 (0.0 0 (0.0 0 (0.0)

Mann-Whitney U test

EC = experimental cream, TA =0.02% TA cream

4.2.4 The incidence of PIH

For PIH occurred in this study, they were started to be observed at day 14

until the end of the study. The average intensity of the PIH was minimal PIH in both

the experimental cream treated side and the steroid treated side. At the end of the

study (day 60), the incidence of PIH were 60% in the experimental cream treated side,

and 55% in the steroid treated side. Moreover, there was no significant different in the

incidence of PIH between both regimens (p-value > 0.05).
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Table 4.11 The incidence of PIH at day 14, day 30, and day 60

1

00%
90%
80%
70%
60%

50% -
40% -
30% -
20% -
10% -
0% -

550 55%

550 55%

0,
60% 55%

Day 14

Day 30

Day 60

mEC
ETA
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EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

Table 4.12 The incidence and the intensity of PIH at day 14, day 30, and day 60

Day 14 Day 30 Day 60
EC TA EC TA EE TA
No PIH 9(45%) | 9(45%) |9(45%) | 9(45%) | 8(40%) | 9(45%)
Minimal PIH | 8(40%) | 10(50%) | 7(35%) | 10(50%) | 6(30%) | 9(45%)
Mild PIH 3(15%) | 1(5%) | 4(20%) | 0(0%) |5(25%) | 1(5%)
Moderate PIH | 0(0%) | 0(0%) | 0(0%) | 1(5%) | 1(5%) | 1(5%)
Severe PIH 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%)
Total PIH 11(55%) | 11(55%) [L11(55%) |11(55%) 12(60%) [L1(55%)

EC = experimental cream, TA =0.02% TA cream, (p-value > 0.05)

4.3 The pictures of the patient’s face

The photographic images were obtained by using a high resolution digital

camera with the same camera settings, lighting, and positioning on every visit. The

pictures below are 2 examples from 20 of them.

Ref. code: 25595829040491KCP
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4.3.1 Subject number 1
4.3.1.1 The side treated with the experimental cream

b 2>
‘:: 1 -~

Day 3 Day 5
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Day 7 Day 14

Day 30 Day 60

Figure 4.1 The pictures of the side treated with the experimental cream in subject

number 1 at day 1 to day 60

Ref. code: 25595829040491KCP



41

4.3.1.2 The side treated with the 0.02% TA cream

Day 3 Day 5

Ref. code: 25595829040491KCP
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Day 7 Day 14

. h, A 0T

Day 30 Day 60
Figure 4.2 The pictures of the side treated with the 0.02% TA cream in subject

number 1 at day 1 to day 60
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4.3.2 Subject number 2
4.3.2.1 The side treated with the experimental cream

Day 1 (immediately after irridiation)

I |
-

A
, -

Day 3 Day 5
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Day 30 Day 60

Figure 4.3 The pictures of the side treated with the experimental cream in subject

number 2 at day 1 to day 60

Ref. code: 25595829040491KCP
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4.3.2.2 The side treated with the 0.02% TA cream
" ‘y R, F e

Day 3 Day 5
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Day 30 Day 60
Figure 4.4 The pictures of the side treated with the 0.02% TA cream in subject

number 2 at day 1 to day 60

Ref. code: 25595829040491KCP
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4.4 The biometric facial scan (Antera 3D)

In every visits, the Antera 3D facial scanning was obtained in a bid to
evaluate the following parameters; hemoglobin (erythema), elevations (scaling),
melanin, depressions (atrophic scars), and skin texture.

4.4.1 The side treated with the experimental cream

In the experimental cream treated side, hemoglobin obviously rose up to
the peak (1.92) at day 3 postoperatively and then significantly decreased to 1.58 at
day 60. Scale undoubtedly reached the peak (9.43) immediately after the laser
irradiation and declined significantly to 6.67 at day 60. Besides, other parameters

including melanin had no significant change during the study period.

Table 4.13 The changes of hemoglobin, scale, and melanin in the experimental cream

treated side evaluated by the Antera 3D device

10
9 R9.43
/[ \iss
° oL e
7 / \.\ 6.81 6.39 : 6.67
(6.04

6 -
5 =¢—Hemoglobin
4 =fi—Scale
3 Melanin
2 1.56 1.82 1.92 1.73 1.66 1.65 1.62 1.58

‘/‘_N — —0- >—
1 - - ; = - - - - -
0 T T T T T T T 1

Dayl Dayl Day3 Day5 Day7 Dayl1l4 Day30 Day®60
before after
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4.4.2 The side treated with the 0.02% TA cream

In the 0.02% TA cream treated side, hemoglobin also reached the peak
(1.88) at day 3 and then significantly declined to the lowest point (1.55) at day 60.
Scale rose up to the highest point (8.46) immediately after the laser irradiation and
dropped significantly to 6.66 at day 60. Finally, other parameters including melanin

had no significant change during the study period.

Table 4.15 The changes of hemoglobin, scale, and melanin in the 0.02% TA cream

treated side evaluated by the Antera 3D device

9 846

g A

7 4
] 59/ \\5.84 579 °.98

> =—9—Hemoglobin
4 =Ji—Scale
3 Melanin

1.55 183 188 157 161 161 159 455

2 .

0 T T T T T T T 1
Dayl Dayl Day3 Day5 Day7 Dayl1l4 Day30 Day60
before after
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4.4.3 Comparison of both regimens

There was no significant difference in hemoglobin, scale, and melanin
between the moisturizer containing 5% panthenol, madecassoside, and copper-zinc-
manganese and the 0.02% TA cream at any time point (p-value > 0.05). Moreover, no
significant difference of skin texture, and atrophic scar volume was observed between
the experimental cream and the 0.02% TA cream from baseline to day 60 (p-value >
0.05).

Table 4.17 The comparison of hemoglobin between both regimens evaluated by the

Antera 3D device

2.5

1.82 1-92

i fe
1.56 1.66 1.65
183 1.88 1.62 158

167
155 161 161 159 155

1.5 1

——-EC
--TA

0.5

0 T T T T T T T T 1
& ¥ PP S @ @

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
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Table 4.18 The comparison of scaling between both regimens evaluated by the

Antera 3D device
10
9
8
7
6 .
3 —5.9 5.84 579 5.98 ——EC
3 --TA
2
1
0 T T T T T T ) !
P S R O M

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

Table 4.19 The comparison of melanin between both regimens evaluated by the

Antera3D device

0.65
0.63
0.61
0.59 658
‘B 0.57 s 058
0.57 W 56—0-56-0:-56—0:
055 057 057 (57 ¢ EC
55 56 -=TA
. 0.55 0.55
053 0.55 0.55
0.51
0-49 T T T T T T T 1
F P P @ @ @

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
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4.5 The wound healing and downtime evaluated by subjects

In every visit, the questionnaires mentioned of various post laser
downtime had been provided to all subjects in a bid to assess the wound healing and

downtime evaluated by the subject’s view.

4.5.1 The side treated with the experimental cream

For the side treated with the experimental cream, burning feeling was
certainly highest (2.05) at day 1 postoperatively and then significantly declined to
0.00 at day 60. Meanwhile, swelling and redness both reached their peak at day 3
(1.20 and 2.35 respectively) and then gradually dropped (to 0.00 and 0.05
respectively) at day 60. Crusting and scaling on the other hand, rose to the top at day
5 (1.50 and 1.25 respectively) and decreased to the lowest point (both 0.10) at day 60.
Meanwhile, darkening skin was highest (1.60) at day 3 and then dropped down
gradually. Otherwise, there was no significant change of acneiform eruption in this

result.

Table 4.21 The changes of burning feeling, swelling, and scaling in the experimental

cream treated side evaluated by the subject

2.5

1.5 \
== Swelling
1 - Q Scaling
0.5

Day1l Day3 Day5 Day7 Day 14 Day 30 Day 60

==¢=Burning

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe)
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4.5.2 The side treated with the 0.02% TA cream

For the side treated with the 0.02% TA cream, burning feeling also
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reached the peak (1.90) at day 1 and then significantly dropped to 0.00 at day 60. In

the same way, swelling and redness were both highest at day 3 (0.95 and 2.20

respectively) and then declined (to 0.00 and 0.05 respectively) at day 60. Moreover,

crusting and scaling reached their peak at day 5 (1.45 and 1.20 respectively) and then

dropped to the lowest point (both 0.10) at day 60. Finally, darkening skin rose to top

(1.60) at day 3 and then also gradually declined down. Still, there was no significant

change of acneiform eruption in this result.

Table 4.23 The changes of Burning feeling, swelling, and scaling in the 0.02% TA

cream treated side evaluated by the subject

2

1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

I/('.\
QA

Day 1

Day 3

Day 5

Day 7

Day 14

Day 30

Day 60

=== Burning
== Swelling

Scaling

(0 =no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe)

Ref. code: 25595829040491KCP



57

WEID VI %700 310 YL pa3ean apis a1 uo s302[qns £q pajEneas sswmuaop pue Sueay punos 3y +RIqe L

(2124235 =  “2IRI2pOW = ¢ P = 7 Tewnunu = | “woidwis ou = ()
700 0=2N[EA-J) 353 ] SYUEY PAuSIg UOX0I[IA D0H 1504 153 UBWUPILL]

uondsyg
Fig0 0070000 1£0701°0 1+'0507°0 TT0=500 1¢°0501°0 TE070T0 TT0=E00 by biciad, 4
swmuayreQq
100°0= LL07CE0 ¢ CE0F0T0 1505050 6V 0FCE0 180580 e e o8 05091 ;1605060 _
SWES§
100°0= 1£°0501°0 £+ 05010 ¥ 05070 FIOFCTO | oerie 190 TF0T'L 88°0=E8°0 :CTOFE0°0
FuRsTI)
100°0= | .. oSt'0501°0 £, SV 05010 2o LEOFCTO 29 0F0E0 | orrrrier, ~ P00 TFCHFT | o oo e ;00 TFECTT o 1F0F0T0
ssemisg
100°0= | ,,;89°00+°0 68°05CE0 £8°0FCC0 L905E9°0 s 68 0FCH T :8TT1=06°T 111080
sseupey
100°0> | o100 TTOFC00 | 20 SEOFET0 | 5oe e AP 0FOTO | L 6S0FE0 | ererin1n0 i 8L0F00°T | or e o oB8°0F0TT | oo e 16L°0500°T oo
FwmEag
100°0= +.:000500°0 2LT0FE0°0 g LE 0010 99°070¢°0 670510 sy, e V6 0FC6°0 e 18705680 .
SmyA]
100°0= { . .TTO=S00 LEOTET0 LY O0F0E 0 L90FE90 eeaCL0F060 CLOFEL0 187070170
smwng
100°0= - 200°0500°0 A8 05010 1805010 LE0FCT0 105070 LSL0FE9°0 e J60F06]
ELTEN
-d 09 {eQq ot {eq +1 Q@ L Leq ¢ feq ¢ {eq 1 {eq

Ref. code: 25595829040491KCP



58

4.5.3 Comparison of both regimens

Similar to the objective evaluation from the Antera scanning device,
There was no significant difference in burning feeling, swelling, redness, crusting,
scaling, and darkening skin between the moisturizer containing 5% panthenol,
madecassoside, and copper-zinc-manganese and the 0.02% TA cream at any time
point (p-value > 0.05). Moreover, no significant difference of acneiform eruption was
observed between the experimental cream and the 0.02% TA cream from baseline to
day 60 (p-value > 0.05).

Table 4.25 The comparison of swelling between both regimens evaluated subjects

1.4
1.2
2 /\
0.95
N\
08 Togs \\
0.6 ——EC
0.4 \\ 0.25 85 7 i
0.05
Uiz 0I5 U3 NG 0
0 T T T T 0.1 T .0
After day 3 day 5 day 7 day day day
14 30 60

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)
(0 =no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe)
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Table 4.26 The comparison of redness between both regimens evaluated subjects

2.5
21 42.35
2 2:2
2 \\
1.5
\ -—EC
. -B-TA
0.5
0.05
O T T T T 170.15 T £.05
After day 3 day 5 day 7 day day day
14 30 60

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe)

Table 4.27 The comparison of crusting and scaling between both regimens evaluated

subjects

——-EC

--TA

0.05 01
T T T ()I]‘E T U l Olll
After day 3 day 5 day 7 day day' day
14 30 60

EC = experimental cream, TA =0.02% TA cream, (p-value > 0.05)

(0 =no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe)
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4.6 Patient satisfaction

We used the questionnaires to evaluate the patient satisfaction at day 30
and day 60 post irradiation. The result was classified into two categories; the laser
treatment result and the post treatment regimen

4.6.1 The laser treatment result

For the patient satisfaction of the laser treatment result, average scores for
the overall result were 2.6 at day 30 and 2.35 at day 60, which both were rated as a
moderate improvement. Besides, other parameters including acne scar result, pores
result, red spot, and dark spot were rated as a little improvement to moderate
improvement. By the way, there was no significant difference between the laser
treatment result at both day 30 and day 60 for all parameters (p-value > 0.05).

Table 4.29 Patient satisfaction for the laser treatment result

Parameters Day 30 | Day 60 | P-value

Acne scar result | 2.15 1.95 0.206

Pores result 2.25 2.05 0.357
Red spot 2.25 1.75 0.167
Dark spot 1.95 55 0.128

Overall result 2.60 2.35 0.096

Wilcoxon Signed Ranks Test
0 = no change observed, 1 = a little improvement, 2 = moderate improvement, 3 = a

lot improvement, 4 = very improvement

4.6.2 The post treatment regimen

For the patient satisfaction of the post treatment regimen, the average
scores of the experimental cream were both 2.6 (moderate satisfaction) at day 30 and
day 60. Meanwhile, the average scores of 0.02% TA cream were 2.80 at day 30, and
2.65 at day 60 which both were rated as a moderate satisfaction as well. Whilst, at day
30, most subjects rated the satisfaction level as a lot satisfaction for both the
experimental cream (50%) and 0.02% TA cream (70%). On the other hand, at day 60,
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most subjects rated the satisfaction level for the experimental cream as a lot
satisfaction (35%), but moderate satisfaction (40%) for the 0.02% TA cream. By the
way, there was no significant difference between the patient satisfaction of the
experimental cream and 0.02% TA cream at any time point (p-value > 0.05).

Table 4.30 Patient satisfaction for the post treatment regimen

4
3.5
3
2.5
2
s
1
0.5
0

Day 30

Day 60

mEC
ETA

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05)

0 = no satisfaction, 1 = a little satisfaction, 2 = moderate satisfaction, 3 = a lot

satisfaction, 4 = very satisfaction

Table 4.31 Patient satisfaction for the post treatment regimen (in details)

Satisfaction Day 30 Day 60
EC TA P-value EC TA | P-value
Average score 2.60 2.80 0.325 2.60 2.65 0.921
Very 2(10.0) | 2(10.0) | 0.401 |4(20.0) |5(25.0)| 0.842
satisfaction(4)
A lot 10 (50.0) | 14 (70.0) 7 (35.0) | 5(25.0)
satisfaction(3)
Moderate | 6(30.0) | 2(10.0) 6 (30.0) | 8 (40.0)
satisfaction(2)
A little 2 (10.0) | 2(10.0) 3(15.0) | 2 (10.0)
satisfaction(1)
No 0 (0.0) 0 (0.0) 0(0.0) | 0(0.0)
satisfaction(0)
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Mann-Whitney U Test, Fisher’s Exact Test

EC = experimental cream, TA =0.02% TA cream

64

0 = no satisfaction, 1 = a little satisfaction, 2 = moderate satisfaction, 3 = a lot

satisfaction, 4 = very satisfaction

4.7 Dermatology quality of life index

There were significant improvements for the question 2, 3, and 4 as the

following details. The question 2 was “over the last week, how embarrassed or self-

conscious have you been because of your skin?” and the answer for “not at all” was

significantly changed from 35% to 80%. Meanwhile in the question 3, “over the last

week, how much has your skin interfered with you going shopping or looking after

your home or garden?” the answer for “a lot” was changed from 35% to 0%, and the

answer for “not at all” was increased from 25% to 65%. Finally, the question 4 “over

the last week, how much has your skin influenced the clothes you wear?” the answer

for “not at all” had increased from 30% to 70%. Meanwhile, the other questions

remained no significant changes for the answer (p-value > 0.05).

Table 4.32 Dermatology quality of life index (DQLI) result

Question Before After P-value
1. Over the last week, how itchy, sore, 0.835
painful or stinging has your skin been?

Very much 0 (0.0) 0 (0.0)

A lot 1(5.0) 1(0.0)

A little 6 (30.0) 4 (20.0)

Not at all 13 (65.0) 15 (75.0)
2. Over the last week, how embarrassed 0.028
or self-conscious have you been because
of your skin?

Very much 2 (10.0) 0 (0.0)

A lot 5 (25.0) 2 (10.0)

A little 6 (30.0) 2 (10.0)

Not at all 7 (35.0) 16 (80.0)
3. Over the last week, how much has 0.007
your skin interfered with you going
shopping or looking after your home or
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Question Before After P-value
garden?

Very much 0 (0.0) 1 (5.0)

A lot 7 (35.00 0 (0.0)

A little 5 (25.0) 3 (15.0)

Not at all 5(25.0) 13 (65.0)

Not relevant 3 (15.0) 3 (15.0)
4. Over the last week, how much has 0.003
your skin influenced the clothes you
wear?

Very much 0 (0.0) 0 (0.00

A lot 2 (10.0) 0 (0.0)

Al little 7 (35.0) 0 (0.00

Not at all 6 (30.0) 14 (70.0)

Not relevant 5 (25.0) 6 (30.0)
5. Over the last week, how much has 0.060
your skin affected any social or leisure
activities?

Very much 2 (10.0) 0 (0.0)

A lot 4 (20.0) 0 (0.0)

Al little 1(5.0) 4 (20.0)

Not at all 9 (45.0) 13 (65.0)

Not relevant 4 (20.0) 3Y(15.0)
6. Over the last week, how much has 0.823
your skin made it difficult for you to do
any sport?

Very much 0 (0.0) 1(5.0)

A lot 2 (10.0) 2 (10.0)

A little Sl@5°0) 1(5.0)

Not at all 12 (60.0) 14 (70.0)

Not relevant 3(15.00 2 (10.00
7. Over the last week, has your skin 1.000
prevented you from working or studying?

Yes 0 (0.0) 0 (0.0)

No 17 (85.0) 17 (85.0)

Not relevant 3 (15.0) 3 (15.0)
If "No", over the last week how much has 0.103
your skin been a problem at work or
studying?

A lot 1(5.9) 0 (0.0)

A little 3(17.9) 0 (0.0)

Not at all 13 (76.5) 17 (100.0)
8. Over the last week, how much has 0.061
your skin created problems with your
partner or any of your close friends or
relatives?
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Question Before After P-value
Very much 0 (0.0) 0 (0.0)
A lot 1 (5.0) 0 (0.0)
A little 6 (30.0) 1(5.0)
Not at all 10 (50.0) 17 (85.0)
Not relevant 3 (15.0) 2 (10.0)
9. Over the last week, how much has 0.451
your skin caused any sexual difficulties?
Very much 0 (0.0) 0 (0.0)
A lot 0 (0.0) 0 (0.0)
A little 1(5.0) 0 (0.0)
Not at all 14 (70.0) 17 (85.0)
Not relevant 5 (25.0) 3 (15.00
10. Over the last week, how much of a 0.254
problem has the treatment for your skin
been, for example by making your home
messy, or by taking up time?
Very much 0 (0.0) 0 (0.0)
A lot 1(5.0) 0 (0.0)
A little 4 (20.0) 1(5.0)
Not at all 12 (60.0) 17 (85.0)
Not relevant 3 (15.0) 2 (10.0)

4.8 The assessment of sunscreen knowledge

We used many questions to evaluate the subject’s knowledge about sun

protection and sunscreen. The result was shown below.

Table 4.33 The result for the assessment of sunscreen knowledge

Question Number Percentage
History of sun avoidance and sun
protection
What is the average time/day you spend
outdoor at 10.00 AM to 4.00 PM?
Less than 30 min/day 9 45.0
30 min — 1 hr/day 9 45.0
1-2 hr/day 2 10.0
At least 3 hr/day 0 0.0
In the last 12 months, how many times
did you have burn skin?
None 12 60.0
1 time 3 15.0
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Question Number Percentage
2 times 3 15.0
3 times 0 0.0
4 times or more 2 10.0
Do you wear sunscreen before expose to
sunlight?
Never 6 30.0
Rarely 4 20.0
Sometimes 5 25.0
Often 1 5.0
Always 4 20.0
Do you wear a hat before expose to
sunlight?
Never 9 45.0
Rarely 8 40.0
Sometimes 3 15.0
Often 0 0.0
Always 0 0.0
Do you go indoor for sun avoidance?
Never 4 20.0
Rarely 3 15.0
Sometimes 6 30.0
Often 7 35.0
Always 0 0.0
Do you use an umbrella for sunlight
protection?
Never 8 40.0
Rarely 3 15.0
Sometimes 4 20.0
Often 4 20.0
Always ik 5.0
Do you wear sunglasses?
Never 12 60.0
Rarely 3 15.0
Sometimes 4 20.0
Often 1 5.0
Always 0 0.0
Which type of sunscreen is the best?
UVA protection 5 25.0
UVB protection 0 0.0
Both UVA and UVB protection 9 45.0
Not sure 6 30.0
How much SPF should be included in the
sunscreen?
<30 1 5.0
30-50 9 45.0
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Question Number Percentage
>50 5 25.0
Not sure 5 25.0
How much PA should be included in the
sunscreen?
PA+ 2 10.0
PA++ 4 20.0
PA+++ 7 35.0
Not sure 7 35.0
How much quantity of the sunscreen
should you wear over the face for one
time use?
One pinhead 3 15.0
Half a finger bred 8 40.0
One finger bred 2 10.0
Two finger breds 2 10.0
Not sure 5 25.0
When should you wear sunscreen?
Only indoor time 0 0.0
Only outdoor time 14 70.0
Everyday 4 20.0
Not sure 2 10.0
What is the proper time to wear
sunscreen?
Just before going outdoor 2 10.0
5-10 min before going outdoor 9 45.0
20-30 min before going outdoor 6 30.0
Not sure 8 15.0
Should you re-apply the sunscreen after
the first wearing?
No, never 12 60.0
One time re-apply when going outdoor 1 5.0
Re-apply every 2 hrs when going 2 10.0
outdoor
Re-apply anytime you want 3 15.0
Not sure 2 10.0
What is the purpose of sun protection?
Protect the skin from burn and tanning 14 70.0
Prevent melasma and freckle 6 30.0
Prevent aging 5 25.0
Prevent skin cancer 7 35.0
How to prevent post-laser side effects
Normally, Do you wear sunscreen after
undergoing facial laser?
Yes 12 60.0
No 8 40.0
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Question Number Percentage

| Not sure 0 0.0

Do you always wear sunscreen for at
least 4-6 weeks after undergoing facial

laser?
Yes 6 30.0
No 14 70.0
Not sure 0 0.0

Do you use an anti-inflammatory topical
drug after undergoing facial laser?

Yes 5 25.0
No 14 70.0
Not sure 1 5.0

Do you use sun protection equipment
such as a cap or an umbrella after
undergoing facial laser?

Yes 13 65.0
No 6 30.0
Not sure 1 5.0

When is the proper time should you wear
the sunscreen after undergoing facial

laser?
Immediately after undergoing laser 8 40.0
The next morning after undergoing 10 50.0
laser
3 days after undergoing laser i 5.0
After the downtimes are recovered 0 0.0
Not sure 1 5.0

4.9 Pain score from the laser procedure

For the pain score from the laser procedure, we used the 0 to 10 pain
scoring system which 0 mean no painful, and 10 mean the most painful experience in
life. The result came out that average scores were 6.95. Most subjects (40%) rated the
pain as 7 scores. By the way, one subject rated the pain as 10 scores. The pain score

from the laser procedure were shown in the table below.

Table 4.34 The result for the pain score from the laser procedure

Score 0 1 2 3 4 5 6 7 8 9 10

Number | 0 0 0 0 0 2 5 8 3 1 1

% 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 10.00 | 25.00 | 40.00 | 15.00 | 5.00 | 5.00

Average score = 6.95
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4.10 Side effect

Beyond of the downtime normally observed post-operatively including
redness, swelling, crusting, scaling, and pigmentation, 1 (5%) of 20 patients
developed acneiform eruption on both sides of the face at day 3 post irradiation.

Besides, there was no serious side effect observed in this study.

4.11 Discussion

For the clinical assessment by the expert panel, the result showed that the
experimental cream had the comparable efficacies with 0.02% TA cream to decrease
post-laser downtime and side effects. In details, both the experimental cream and
0.02% TA cream were able to decrease redness and swelling in 5 days, and decrease
scaling and crusting in 7 days respectively. Nevertheless, PIH were observed at day
14 for both regimens treated side. They were only averagely rated as minimal
intensity from day 14 until the end of the study and their incidence was not different
between the regimens.

On the other hand, the expert panel assessment of the laser treatment
result showed us that the average score was rated as “not change”. This was
reasonable because the indication of the FrCO; laser is acne scar treatment, which
often requires several sessions of the procedure to see the obvious result. Moreover,
the previous study showed us that it required at least 3 months (longer than our study
period) to see the improvement of the acne scar result after one time FrCO irradiation
(8). Nevertheless, for the patient satisfaction, it turned out that the subject averagely
rated the overall result as moderate improvement.

For an objective evaluation in our study, we used the biometric facial scan
(Antera 3D) to assess the improvement of post-laser downtime and wound healing
process. The result revealed that both the experimental cream containing anti-
inflammatory ingredients and 0.02% TA cream significantly decreased hemoglobin
(redness) and scale with no different efficacies among the products. Melanin,
although had no significant change, had a tendency to rise up a bit at day 14 until the
end of the study (day 60). When considering it with the clinical result which the
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expert panel assessment revealed that most subjects developed PIH at 2 weeks post-
operatively, and the demographic data which showed that most subjects had dark skin
which has a tendency to develop PIH (4), it can be explained that this pattern of
melanin rising was in part of the PIH development process. Even though, we had
provided the anti-inflammatory agents (both the experimental cream and 0.02% TA
cream) to all subjects, and they both improved the other downtime but still, PIH
developed. To explain this, there were many factors in our study that favored PIH
development. First, most subjects had dark skin phototype. Second, the FrCO, itself,
normally cause post-operative downtime including PIH (the incidence of the PIH
following AFR in patient with skin phototype 1V is as high as 92%) (3), and finally,
the subject’s knowledge for sun avoidance and sun protection were inadequate.
Apparently, the result for an assessment of sunscreen knowledge showed us that 30%
of the subject had never worn sunscreen before and most subjects had never used sun-
protection equipment such as a hat or an umbrella.

However, comparing with previous studies, the one conducted by
Manuskiatti et al. in 2010 developed 92% PIH (3) which was very high due to couple
reasons; first, the study was conducted in dark skin patient, second, they conducted 3
sessions of FrCO, which could have favored more PIH, and third, they used
petrolatum alone as a post-treatment regimen. Another study conducted by Cheyasak
et al. in 2015 developed 75% PIH in the petrolatum treated side and 40% PIH in the
steroid treated side (8). In that study, the author used topical high potency steroid
0.05% Clobetasol propionate for 2 days as a treatment for reducing post-laser PIH.
The incidence of 40% PIH on the high potency steroid treated side was significantly
better than the incidence of 75% PIH in the control group. Unfortunately, 2 patients
developed acneiform eruption specifically on the high potency steroid treated side at
the third day post-operatively which could be steroid acne.

In our study, the incidence of PIH was 60% on the experimental cream
treated side. In other words, this moisturizer containing anti-inflammatory ingredients
yielded better efficacy than petrolatum for a reduction of post-laser PIH, but not as
good as high potency steroid 0.05% Clobetasol propionate. However, when

considering about the side effect, it turned out that our experimental cream produced
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lower incidence of side effect than 0.05% Clobetasol propionate. In details, 1 patient
in our study developed acneiform eruption at day 3 post irradiation. This eruption was
probably not caused from one of our post-treatment regimens due to its both sides
pattern of eruption and it was later subside along with the continue using of both post-
treatment regimens. Moreover, the steroid used in our study was just the low potency
which was unlikely to cause acneiform eruption at the third they after using. Thus,
this eruption should be caused by the FrCO, laser itself which normally has a chance
to provoke acne. In conclusion, our study had much lower incidence of side effects
compared to those in the previous studies (3, 8) and the incidence of PIH on our
experimental cream treated side was also not different from those on the 0.02% TA
cream treated side or our control side (60% and 55% respectively at day 60, with p-
value > 0.05).

The low incidence of PIH and the improvement of other downtime in the
experimental cream treated side can be explained by the positive effects of its active
ingredients. Typically, panthenol itself maintains an anti-inflammatory effect crucial
to prevent PIH caused by the increasing of melanin distribution and melanin
production from various released inflammatory mediators, such as prostaglandin E2,
D2, leukotriene C4, D4, and thromboxane-2 (6). Additionally, panthenol also
improves skin barrier by decreasing TEWL and maintaining skin softness (13),
consistent with the improved scaling in our study. In the meantime, madecassoside
modulates the inflammatory mediators and stimulates collagen expression (15, 16).
Finally, copper-zinc-manganese complexes are the trace elements for skin function
improvement by regulating keratinocyte proliferation (34) related to the wound
healing process and scale-crust improvement in this study. In conclusion, overall
positive effects of this experimental cream were the anti-inflammatory and
moisturizing effects that help improving wound healing process and decreasing post-
laser downtime.

For a subjective evaluation, we used the questionnaires to assess the
wound healing and downtime evaluated by subjects. The result revealed that both the
experimental cream containing anti-inflammatory ingredients and 0.02% TA cream
significantly improved burning feeling, redness, swelling, dryness, scaling and

crusting, with no different efficacies among the products. These results were also
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consistent with the objective evaluation and the clinical assessed by the expert panel
assessment of the photography.

Moreover, we used the questionnaires to assess patient satisfaction for the
laser treatment result and the post-treatment regimens. For the satisfaction of the laser
treatment result, it revealed that the average satisfaction level were moderate
satisfaction at both day 30 and day 60. On the other hand, for the satisfaction of the
post-treatment regimen, both the experimental cream and 0.02% TA cream were
averagely rated as moderate satisfaction. There was no difference in the satisfaction
level between the regimens.

A recent study conducted by Cheyasak et al. in 2015 revealed that short-
term application of high potency topical steroid 0.05% Clobetasol propionate for only
2 days after treatment decreased the risk of PIH and other downtime following AFR
(8). However, there were 2/40 subjects developed acneiform eruption on the high
potency steroid treated side which could be steroid acne. As a consequence, we used
the low potency topical steroid 0.02% TA cream as a control instead to avoid adverse
effects from the high potency steroid. Thus, our study revealed that, with the low
potency steroid and the moisturizer with anti-inflammatory ingredients, our subject
developed lower incidence of side effect. In addition, the moisturizer with anti-
inflammatory ingredients and the low potency steroid used in our study effectively
decreased the downtime and improved the wound healing process after AFR with the
comparable efficacy. In details, both regimens improved swelling and redness in 3-5
days and immediately improved crusting and scaling after day 5. When compared
these efficacies with those from the high potency steroid and petrolatum in the
previous study, apparently our experimental cream had the compatible efficacies with

those regimens to improve wound healing and downtime.

Table 4.36 The improved wound healing and downtime in the previous study (8)

Clobetasol + Petrolatum

petrolatun only

Mean = SD Mean+SD  p-value
Pain, hour 11.4+12.1 15.6£19.2  0.004
Crusting, day 6.1+ 29 6.5+29 0.035
Erythema, day 45+39 48+34 0.089

Oedema, day 1.7£1.1 20+1.3 0.017
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Therefore, this moisturizer containing 5% panthenol, madecassoside, and
copper-zinc-manganese Yyielded comparable efficacies to the 0.02% TA cream for
decreasing post-laser downtime and improving wound healing process. Moreover, it
was safe and produced minimal side effect. Hence, the applying of non-steroidal anti-
inflammatory moisturizer in our study could be a novel treatment modality to

decrease post-ablative laser downtime and to avoid adverse effects from the steroid,

leading to wound healing process improvement.
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CHAPTER S
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusion

Moisturizer containing anti-inflammatory ingredients including 5%
panthenol, madecassoside, and copper-zinc-manganese has the comparable efficacy to
0.02% TA cream for decreasing post-ablative laser downtime, lowering incidence of
PIH and improving wound healing process.

This moisturizer containing anti-inflammatory ingredients could be a
novel treatment modality for the reduction of post-ablative laser downtime by using
non-steroidal anti-inflammatory agents in a bid to avoid adverse effects from steroids

and improve wound healing process.

5.2 Recommendations

Further, this moisturizer could be applied for the treatment of various
inflammatory skin conditions due to its comparable efficacies with the 0.02% TA
cream which is widely use for the treatment of many inflammatory skin conditions as
well.

Nevertheless, there were some limitations in our study including small
sample size, short period of follow up, and only the study in Asian population with
skin phototype IV. Thus, more sample size, more skin color variation, and a longer
study period are suggested to obtain more accurate treatment results of this non-
steroidal anti-inflammatory moisturizer to improve the wound healing process and

decrease the downtime after AFR.
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APPENDIX A
CASE RECORD FORM

Case Record Form
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1. e Ol »we O 2. nijs

2. fusdeulfa ......... [ovirinnn. [oviiiiininn.

3. 01........ 51 DTSR 1Aou

4. o1amw O 1. snsouningnw O 2. winagnse O 3. withu O 4.d151wms O 5. famisaiuds

O6. duq Tdlsaszly. e eeiineeeannn.,
5. Tsmlszawia O 1. iy 0 2. {u G50 )
5.1 mssnmineldsu. oo
5.2 mssnwlasulutmin. ..o
6. TsanerduAimia
O 1. Tl
0 2. ilu Tilsaszriiaveslsn mouldinani 1 4o)
O 0 #h O nsz O fymisenay O giiud
@S haea). .. .. . N W
6.2 mssnwinnelasy (meulduinai 1 49)
O o1 O o1iiu O raiwes O 91 (TUTATEY. .o,
.3 mssnunldsulueaiy @euldunan 1 7o)
6.3 )
Ovm1 O O rawes Odua (TUIATZY) . . ove e eneenns.
7. Usziauion O1l 1n0 2.3
FATEUD oo I T R R 1T (2 IO
Tl ] )
8. sz inlasuuaaandanaurianarsiu Tu 1 5u
O 1. #een11 30 1 O 2. siseinTuaia 1 Tus O 3. 1-2 d17us O 4. snnth 2 $aTus

9. hisnszquildfigudeh @ouldunni 1 4
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10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
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22.

23.

24,
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26.

27.

28.

29.

O Radiofrequency (RF) 08U TUTATEY o
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O 1. Bine
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O 1. fm O2. fwnamiaes O3, daesd O4. fndien
ﬂizi’ﬁmw‘%ﬂﬁﬁ(mamaww:é’mﬁa)

O 1. masdansss O 2. hilddanssd O 3. Taimils
Uszialiuuyas (oumwizduaj)

O 1. maalvuuyas O 2. TildTiuuyas
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Expert panel assessment: Side effects

APPENDIX B
EXPERT PANEL ASSESSMENT OF THE
PHOTOGRAPHY
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Expert panel assessment: Laser treatment result
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APPENDIX C

QUESTIONAIRES
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DERMATOLOGY QUALITY OF LIFE INDEX (DQLI)
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THE ASSESSMENT OF SUNSCREEN KNOWLEDGE
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APPENDIX F
ACCEPTANCE LETTER FOR PROCEEDING

The JSPS-NRCT Follow-Up Seminar 2017 and 33™ International Annual
Meeting in Pharmaceutical Sciences JSPS-NRCT 2017 and IAMPS33;
Faculty of Pharmaceutical Sciences, Chulalongkorn University

o0 Pharmacy eseneisd 204 Phayathai Road, Patumwan, Bangkolc 10330 THAILAND
Tel. +66 2218 8261 Fax. +66 2255 8227

Date: 15 March 2017

Proceeding manuscript:
Efficacy and safety of meisturizer containing 5« panthenol, madecassoside, and copper-

zinc-manganese versus 0.02s triamcinolone acetonide cream in decreasing adverse

reaction and downtime after ablative fractional carbon dioxide laser resurfacing

Authors:
Aphinut Srituravanit, Phubodin Vongtaranavuth, Suparuj Lueangarun

Dear Mr. Aphinut Srituravanit,

We are pleased to inform you that your proceeding manuscript has been accepted for
presentation in the JSPS-NRCT Follow-Up Seminar 2017 and 33 International Annual
Meeting in Pharmaceutical Sciences (JSPS-NRCT 2017 AND IAMPS 33), which is held on
2-3 March 2017 at The Berkeley Hotel Pratunam, Bangkok, Thailand. Your proceeding
manuscript will be published The Thai Journal of Pharmaceutical Sciences (TJPS), 2017,
vol.41 (Supplement Issue), page 37-40

Yours truly.

]

L S/ 4
feRedy el

Assoc. Prof Pornchai Rojsitthisak, PhD.

Chair of Scientific Program Committee
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APPENDIX G
FULL MANUSCRIPT FOR PROCEEDING

TUPS Vol41 (Supplement lssuz) 2017

5 Thai Journal of Pharmaceutical Sciences (TJPS) F v_a

The JERS-NRCT Follow-Up Seminar 2017 and
g 324 Internatonal Anrnal Mestng In Pramaceuiical Seenoes _k‘-'c

Efficacy and safety of moisturizer containing 3% panthenol, madecassoside, and
copper-zinc-manganese versus 0.02% friamcinolone acetonide cream in decreasing
adwverse reaction and downtime after ablative fractional carbon dioxide laser resurfacing

Aphinut Srituravanit!, Phubodin Vongiaranavuth's, Supamni| Lusangan:*

! Dermaiicgy depasment, Chufahhom nematonal cofepe of meagicins, Thammess! pniversty, Pafomiay, Thaland
7 Fan Rajdheves and Lion Supanhongsa uncation, Bangiok "Ti'\.i.'mn'

"Comesponding author: Tel +85([HE2-1525147; E-mall address saorayal EgEgmail.com

Keywords: Fanthenol, Madecassoside, Copper-Zinc-Manganese, Fractonal ablabive lassr, Wound
healng

Introduction

Fracional caroon didde (Fn20:) [aser 15 one of the ablative fractional lassr resurfacing (AFR) Dasad
on e principle of fractonal pholotemolysis (FR), oy which the 10,500-nm wawslength of the carbon dlode
{C0x) 2521 ks combined with an FP sysiem. The |aser ablates epideamis and heats dermal tissue Inthe 50 called
microscopic Treatment zones (MTZE), consisting of sharply columnar Sssue denaturation of 3bout 100 pm
diameisr sumounded oy viable fssue! Howewver, me downtime folowing Tis [@ser proceduwre |5 oftan
unawoidable despite b2ing an efective fool for atmophic acne scar Teatment?. The downtime Includes white
fmestng, lkely to Bst for 5 1o 10 minses Immadia=ly afer |aser Imadaton, followed Dy moderaie 10 marked
enthema and edemna, uslally perssting for 24 hows. Mommaly, supssficial ousiing ocours and re-
epitheilalizaton s compicied within S to 7 days, depending on dersity and enargy of the Iaser. Whilst, post-
Inflammatory hypesplgmentaton [PIH) can be obsenved afer the slough-off crusts, nomally arourd 1 or 2 weeks
following e procedure

In 3 reqent study, short-term application of posioperative topical sterold could decrease The risk of this
downtime after AFR, yel unfasouradly disturtsd the wound healng process and posEbly Increased the sk of
postoperative siin Imfection or acneform enuption 35wl In this shudy, 2880 =ubjecis with fopical stermid
treatmant for 2 days post.operatvely developed acnefoem enupdon. Thus, we @med iD IvesSgate an
alemative treatment modallty to Improve postoperative Fro0; [aser downtime 5o that stemid-ireated adverss
effects could e awnided by using non-steroidal ant-Inflammabony aQems.
ARamatealy, the molsioizer comtzaining 53% Panthendl Madecassoslge, and Copper-Znc-Manganese
{Ckapiast Baume BS, La Roche-Posay, France) Is a multl-purpose sooming baim for nomal and sensive skin
Imitatons. With 3 active ingredients. Including Dexpanthenol, Madecassoside, and Copper-Zinc-Manganese,
this product £an yield vanous positive effects In wound healing process. Dexpanthenal (an active Tom of
panthenal) 15 the siabie alcoholls analoque of pamothenic 3cd (vtamin 85), known o Impeoyve skin Damer by
decreasing iransepidemal water 1oss (TENL), malintaining siin sofnmess, acihvating Nbrobiast prolferation, and
providng ant-inflammiatory effects Madecassoside, the extract from Cemiella aslaica, can induce: coilagen
expression, modulate Intamimatory medahors, prevent aging, and Inhibi proifeation of keloid Moroblast.s @
Copper-2nc-Manganese possesses healng poperties and improwes skin funchons by stmulating he
Earatinocyie prolferaton and Momblass migration In the skin.?
koregver, this moisturizer coniaining ant-inflammatory iIngredients has also besn identifled for s treatment
afficany In various skin condifons, sWch a5 aloDic fenmatiis and imftatve demmatils, and = aiso well-nierated
for most of the patients * ®Postoperatively, e wse of Tils cream folowing the FroCq 3581 could be a novel
treatmant modality to decrease the post-ablative [aser downtime by using non.stamidal molstiurizer cortalining

antntammatony Ingredienis,

TJPS 2017, 41 (Supplement [ssus): 37
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Methods

Papenzs: Twerty SUDJECts 302d > 18 y2ars Wi Rrophic 3one SCars on DOth cheeks for X leas! 6 months
Were recruiad 10 this spit-face, doudie-bilnd, randomized controled tnal. Given veral and writien Information,
al swjects signed the INform consent forms before enroiment. Excusion oitena were subjects who were
pregnant or Iactating, raceived Isctretinoin, or undanwent NVasive fackal Procadures WEhin the preceding 3
months, 35 wel 35 hose With skin Infactions of photosensitive skin, and concomitant reatment 1 he nvaived
SKIN Fe3s Of 3 propensily for kelold scaming.

Trearment: Precperatively, idocaine 2 5% and piocaing 2 5% cream (Liprkane; a eutectic mixture of
oca anassthatic, T Man Pharmacautical Co., Lid, Thaland) was appiled under ocousion 1r 20 minues defore
performing Fre0:; laser (eCO2 Lutronic Co., Lid, South Korea) on both chesks Dy 3 shgle physician lowing
these parameters of Stalic mode: 120 um beam sze, 30 w peak power, 50 mj pulse energy, 1 mm abiation
depth, with 2 passes of 100 spotsiom2 oensty and Jess than 156% coverage Besioss, no concurment use of
epigerma cooing O2VICe Was performad durng the procedure. NO POSIOpEraive anaigesic reatment was
required beyond the JppIcaton of 102 COMpresses for apprarmately 15-20 min. NO prophyiactic amiDiotics or
antivirals were given 10 any patients.

Posoperanve care: Immedaiely after he Iaser maciation, all subjects were taken high-rasolution
Camera IMages of thalr faces In 5 positions, With Tacial scamning by Antera (Antera SO®; Miravex Co., Lig,
Duniin, Repubiic of irsland) device Defore alowed 1or Io2 comprassion. Two sides of each patient's face were
randomiy treated with 2 Oifferent post-treatment agents; on2 side of e face wih the expenmental oream
(molsturzer containing 5% pantencl, MacEC3SS0sIce, and CODPEr-ZINC-Mangansse) twice aally for 7 aays,
while the oher sice with 0.02% TA craam twice daly for 7 days. A SUDJSCs MUSt Use 2 separated cotion-buds
for 3ppying £ach Cream 10 VD contamination. Moreover, they wers NSuctad 10 wear 3 Droad-spectrum
SUNSCrEan WIth 3 SUN Protection 1actor of 40, 3void SUN EXPOSUNe Or US2 of any pical preparations on the %302
aurng the period of study.

Evaluanon: Al SUDCIs were evauated on the expenmental day (before and Immed ey aner laser
ITaciation) and 30ATONA 4 Tolow-Up Vists Including day 3, day S, day 7, and day 14 after Imadiaton. The
Svaluation InCiuted questionnalres, faclal Examinaton, cowntime and Sid2 STects reponad Dy subiects, high
FESOILTON CAMEMA IMagng. and facial scanning by Me Antara 0evics. THE pain reated 10 13667 PIOCSOLE Was
250 recorcied 3s the 0-10 pain soore, Immadiately aer ha [aser Imadiation.

The facial examination NCluoed overal facial skin, enthema, scaing, crusting. dyspigmeantation, PIH, skin
1exiure, pore, acNS SC, aNT Other side efects. The QUEsIoNNAIres were Also Compistad for cowntime and side
effects ooserved Dy the subjects. Meanahiis, the photographic IMages wers obiained by using 3 digihtal camera
(Canon PowerShot G1 X Mark Il Digital Camara; Canon Mantating Co., Lig, Thaiand) Canon Powershot G1X
With the same camera setings, Ighting. and posiioning on every vist. The positioning was comprised of S
POSIIONS; TONKA, 45 dagree ENUateral and ght.lateral, and 30 degree eNateral and rightlateral. Whereas,
the Anera faclal SCanning was 0otEIned In 3 Did 1 evaluate Mie Iowng Paramaters; Naemogiobin (enthema),
melanin, Slevations (Crusting and scaing), pore, Jepressions (Jrophic sCars), skin coiour, and skin texture.
Results

e

Twenty subjects (12 maes, 3 females) with e mean=SD age of 37.5525.41 years (range 25.45) and
skin phototype [V were enrolied and compisted hie study.
EMcactes evaluauon using biomewnic facial scan (Amera 30)

In Me expimental cream reated group, NAEMOGIDIn INcExX rEachad Its peak (1.9120.17) at day 3
Defore SigNNcanty decreased (16410 14) at day 14 (p<0.001). Malanin Index reached s peak (0.57£0.08) at
g3y 3 and signtcanty oecreased (0.56:0.07) at day 14 (p < 0.05). Meananiie, scae reachad s peak
(9.4624 38) Immediately 3fer iaser traatmeant, then significantly mproved (68024 27) at day 14 (p<0.001)
Tabie 1 Improvement of FrC0: lasers side efects on e side Teated With expenmental cream

Batre After [ TE) Day & Oay 7 Doy 14
AZOpRIC S0 11262808 | 12532855 | 10382766 | 11192848 | 11992962 | 113932857 | 016
Hemogioon 1562017 | 1.82:013 | 191017 | 172:096 | 1652015 | 1642014 | <0001
Meanin 03562007 |0%6=005 |057=005 J0S6=005 1056=0086 10282007 10073
Pore: 912382 [9182885 | 7292401 6122378 617388 |6avatt7 | <000t
e £36235% | 9452383 | 7432400 |6242375 |597s412 | 6802427 | <0001
[Teature 25852188 | 285421220 | 2534290 15 | 268721230 | 270821315 | 26341185 | 0081
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“Frizdman Test, Post Hoe: Wikooon Signed Ranks Test (Povalue<0.003)

Whitst, In the 0.02% TA cream treated group, haemogiobin Index reached its peak of 1.83=0.16 at day 3, then
sigrificanty decreased {1.60:0.15) at day 14 (p<0.001). Melanin Index reached lis peak of 0.58:0.05 at day 3
and signficanty decreasad (0.55:0.07) at day 14 {p < 0.001). Scale Index, reached Bs peak of B.6225.52

Immedately after laser treatment betore Significanty Improved (5.6124.11) 2 day 14 {p-<0.001) (Tabie 2).
Tabia 2 Improvement of FrCOs laser's skie effect on Me side eated win the 0.02% TA cream

Eefionz Afer Day 3 Oy 5 Cay T Oy 14 Foyaius*
Afrophic scar 1175852 | 11.77+9E8 §.54=7.02 11.07£2.90 0.55=8.21 11.23:8.40 (VR
Hemegiotin 1.53=0.13 183+0.15 1.82=0.18 167£1196 1.55=03 150015 =0.001
ki=tanin 0.57=0.07 OSExl 0.5==0.05 OSEHDE 0.56=0.06 OSeL007 =0.001
Fores 5.13=4.05 SEE:52a 5.53=3.38 S99+35C SeT=3.97 SETEAN =0.001
Ecnie 6.13=3.12 SB2+557 B.72=3.33 E08:393 ET2=4.18 SEIeE N =0.001
Textur= 26431153 | ZTEE+13.19 | 2455909 | ZSECx1088 | 25.07=11.31 | 25831116 | 0.08S5

FIgUr 1 Potogranh of the Si0s TEated Wh e expermental cream (127 pictures) and 0.02% TA Cream (g
plctures) Immediately after |aser treatment and day 14

Imerestngly, there was no significant dfference In Raemogiobin Inde, melanin Indax, and scale Index
between the molsturizer containing 5% panthenol, mackecassoside. and copper-zinc-manganase and the 0.02%
TA cream at any tme point (p=0.05). Moragver, no signicant dffarence of skin texture, pores, and atrophic
scar volume was observed between the axpermental cream and the 0.02% TA cream from basaline to day 14,
The wound heaing and downame evaluazed by subjects: Thee was no sigrificant dffarence In he
Improvement of redness, swellng, and buming S2eling batwesn the experimental oream and the 0.02% TA
cTeam from baselne to day 14.

Atverse effects: 1 [5.0%) of 20 subjerts postoperatively deveiopad acnaiform enuplon on both sides of the
face at the day 3. Addionally, 1 subject (5.0%) compiained of miid anythema and tingling feeling on e face of
both sldes after washing, but not observad by the Investigator. Winlie, the pain score after reatment rangad from
4 to 3 With e mean sCome of 6.05.

Discussion

In our shudy, Me expesimental cream contEining amlinfammatony Ingredisnts yisided the efocy to
decrease downtime after Fre:0: laser imadation, Including erythema, melanin, scale, redness, swelling, and
buming feaing, comparable to the 0.02% TA ceam. These Improved wourd healng eMeasties and decreased
downtime a%er |aser teatment reswitas from the actve Ingredients. Typlcally, panthenol Bsat malmtains an ant-
Inflammatory effect crudial to prevent PIH cused by the indreasing of medanin distribution and melanin
production from varous rekeased inflammatory mediators, such as prostaglandin 2, 02, leukoliene 4, D4,
and thrombaxane-2. » Agdtioraly, panttenol 5o imoroves skin bamier by decraasing TEWL ard maintaining
ki 5OMtnesss, consistent with the Imgroved seailng and crusting In our study. 10 the meantime, Matecassoskie
modulates the inflammatony mediators and simulates coilagen expression = @ Finally, copper-dne-mangansse
COMpRENES are the trace shements for skin funcikon Improvement by reguiating keratinocyte proffzration” raated
to the wound healing process and scale-crust Improvemnent In Tiks study.
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A recent study conducted by Manuskiats e al. In 2015 revealed that short term applcaton of high
potency topical stesoid 0.05% Clobatasnl propionate for 2 days afer treatment could decrease the nsk of PIH
and other downtimes Tollowing AFFL However, thane were 2040 subiects developing acnetom enupion on he
treated side with high poiancy stemid. As a consequence, we used low potency toplcal sterold and mocisturtzes
with antireammatony ingrediants 10 achieve the eMcacious Mesults for downtime ImErovement aftar AFR and
prevention of adverse eMeces from high potency steroid. However, ere was ona suDject wil acnaliom anpbion
development on bof ket of e fate at the day 3 after laser Teatment In our study, possibly the skie effact of
AFR. Besiges, e expanmental craam was wel ioleratad by 3l subjects.

Hence, the appiying of non-slerokial antMiammEiony MOSZEr In our Shady could b2 3 novel
treatment modailty to decrasse post-abiative downEme and io avold adverse efiacts from the stermid, leading i
wound healing process. Improvement. Neverthaless, further study on the long temm effect of this product is
recomimented due to some Imiations Including sl sampie slze, short perod of Tolow Lp, and only the sy
In Asian popuiation wih sKn phototypse 1V, Thus, mone sample Size, more sKin coior vartation, and 3 longer
sty period are suggested o obtain more accurate reatment results of this non-steroidal antJntamimatony
moisturtzes to Improve the wound haaling process and decraase the downtime after AFF.

Conclusion

Motsturizer comisining 5% panthenol, madecassoside, and COppET-ZRc-maEnganess Yisided a
comparatie efcacy to 0.02% TA cream i decreasing adverse reacions and downtime afier Fro0: Bser
imadiation. Atamatively, Tis molsiurzer could be a novel ireaiment modailty for the post-abiatve laser
downtime with e use of non-Stemidal antlinMammatony agents o avold high potency stemid adverse effects

and Imonows wound heallng process.
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