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ABSTRACT

Astaxanthin is potent antioxidant compared with vitamins and other antioxidants.
Astaxanthin protects mitochondria from oxidation, anti-inflammation, reduce DNA
damage and absorb UV light to prevent photo-oxidative damage that causing skin wrinkle
and reduce skin moisturizer in aging population. A Prospective, Randomized, Double-
blind, Experimental Clinical trial in 25 subjects, age greater than or equal 30 year olds in
both male and female subjects. Apply astaxanthin cream in one side around eye and
another side apply standard cream base. Then take a photo and measure skin moisturizer
by Cutometer MPA 580, measure melanin pigment and skin erythema by Mexameter and
measure skin wrinkle by The VISIA complexion Analysis System at week 0, 2, 4.
Conclusion that Astaxanthin cream can increase skin moisturizer in 2 weeks and still
increase skin moisturizer in 4 weeks (p = 0.03 and p = 0.002 respectively). Astaxanthin
cream can decrease Melanin pigments in 2 weeks (p = 0.02) and decrease skin erythema
in 4 weeks (p = 0.01). However Astaxanthin cream cannot decrease skin wrinkle in 2
weeks and 4 weeks (p = 0.15 and p = 0.13 respectively). The study found that Astaxanthin
cream can reduce skin wrinkle but no statistically significant in 2 and 4 weeks (p = 0.15
and p = 0.13 respectively). The subjects reported satisfaction after study with statistically
significant (p = 0.0007).

Keywords: Astaxanthin/Moisturization/Wrinkle/Cream
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CHAPTER 1

INTRODUCTION

1.1 Significance and Sources of Research Problems

This research showed that the effectiveness and efficiency of wrinkle reduction
and increasing skin moisturizing by using Astaxanthin cream. If found that Axtaxanthin
cream can reduce wrinkles and increase moisturizes by significant statistic, this will be
the evidence base of important information and contribute to further research, particulary
in Asia and Thai people.

In modern world has changed a lot in terms of health and technology. The
longevity, more comfortable, more antiaging technology such as medical or alternative
medicine has played the important roles. It is recognized that no one wants to old. But in
reality, the physical condition deteriorated by age. Moreover, the current workload with
more stress, lack of exercise, not enough sleep, eating bad food, no balancing diets and
environment filled with pollution, dust, smoke, sunlight or living in air conditioning room
for long time, causing decreased skin moisturization and increase wrinkle, which created
anxiety that will become chronic problem in the further. Nowadays, there are many
creams and many supplements are sale in the market, one of them is Astaxanthin.

Astaxanthin has high potent antioxidant level compared with other vitamins and
other antioxidants. The machanism of action in antiaging processes are protection of cell
membrane and mitochondria from antioxidant, no pro-oxidant property, anti-
inflammation, prevent NK-cell movement in many organs (such as gastrointestional tract,
vascular system, musculoskeletal, eye, kidney and brain), prevent DNA damage and
prevent photo-oxidative damage from UV light that are the main cause of decrease skin

moisturization and increase skin wrinkle in aging skin.



1.2 Research Question

Is Astaxanthin cream can improve skin moisturization and decrease wrinkle more

than standard cream base?

1.3 Objective

1.3.1 For study the effectiveness of Astaxanthin cream to improve skin
moisturization and decrease wrinkle.
1.3.2 For compare the effectiveness between Astaxanthin cream and Standard

cream base to improve skin moisturization and decrease wrinkle.

1.4 Hypothesis

1.4.1 Astaxanthin cream can improve skin moisturization and decrease wrinkle.
1.4.2 Astaxanthin cream can improve skin moisturization and decrease wrinkle

more than Standard cream base.

1.5 Benefit

1.5.1 Asan alternative to reduce wrinkles and moisturize the skin.
1.5.2 As an alternative to anti-oxidants in the body.

1.5.3 To use as a basis data for future research.



1.6 Conceptual Framework

Figure 1.1 Conceptual Framework

1.7 The Scope of the Research Project

The sample size

Male and Female 25 subjects, age more than 30 years old.



CHAPTER 2

REVIEW LITERATURES

Astaxanthin is carotenoid group which both water-soluble and fat-soluble. They
found in plants, algae, fungi, bacteria containing red, orange, yellow colors. (Cooper,
Eldridge & Peters, 1999). Astaxanthin has antioxidant properties, catch with singlet
oxygen (Edge, McGarvey & Truscott, 1997; Mortensen, Skibsted, Sampson, Rice-
Evans & Everett, 1997) and also prevent light absorption by prevent photo-oxidation and
light from ultraviolet.

Astaxanthin is most commonly found in Algae, Salmon, Lobster, Unicellular
algae: Haematococcus pluviaris (H.pluvialis). (Odeberg, Lignell, Len Pattersson &
Hoglund, 2003; Refer, Moeseneder, Briviba, Rechkemmer & Bub, 2008; Barbosaa,
Moraisa & Choubertb, 1999). Astaxanthin is similar structure as vitamin A, but the
unique characteristic is a group of Hydroxyl group and keto-group that located at the
end of the ring (Figure 1.1). These groups have potent anti-oxidant properties compared
with vitamins and nutrients, such as the following lists below (Edge et al., 1997;
Mortensen et al., 1997)

Antioxidant level 500 times more than Vitamin E 500
Antioxidant level 800 times more than Coenzyme Q10
Antioxidant level 3000 times more than Resveratrol

Antioxidant level 6000 times more than Vitamin C

A e YN

/

HO
o Astaxanthin

Figure 2.1 Chemical Structure of Astaxanthin



2.1 Mechanism of Action in Antiaging

2.1.1 Protect cell membrane by specific characteristic: hydrophilic and
lipophilic, then Astaxanthin can catch both fat and water oxidants.

2.1.2 Protect mitichondria from damaged by oxidants.

2.1.3 Increase antioxidant level in blood, prevent decreasing of enzymes such
as Catalase, Glutathione and Superoxide dismutase in body.

2.1.4 No pro-oxidant characteristic when compared with other Antioxidant.

2.1.5 Anti-inflammation by suppress movement of NF (Natural killer cell)
that causing inflammation in many organs such as gastrointestinal tract, cardiovascular
system, musculoskeletal system, eye, kidney and brain.

2.1.6 Reduces DNA damage.

2.2 Skin Moisturization

Skin Moisturization is mesured by the water content in the stratum corneum.
Based on the difference of the capacity in place to measure. Which is closely related
to the amount of water In the stratum corneum by using Cutometer MPA 580.

Water is importance to physical properties of the stratum corneum. The
relationship of the amount of water in stratum corneum and react to the skin cream, it is
necessary to understand the role of the physical and the development of skin cream
efficiency. Therefore, to measure the moisture of the skin, so it is commonly used in

research on skin and cosmetics to assess the moisture and the skin response to skin cream.

2.3 Factors Effecting to Moisturize of Skin

Individual-related variables

2.3.1 Different skin regions have different moisturization, expectially forhead
and palm that have more moisturization. Abdomen and extremities have less
moisturization. But no different in both sides. (Blichmann & Serup, 1988; Rogiers,
Derde, Verleye & Roseeuw, 1990; Barel, Clarys, Wessels & de Romsee, 1991)



2.3.2 Sweat gland activity is effected to skin moisturization. Need to control
temperature and humidity in research room. The subjects need to rest at least 10-20
minutes before measurement and open skin region. Choose the hairless area to be
measured. Eliminate stress that caused sweat gland more production.

2.3.3 Characteristic of skin surface such as surfactant, cream, talc. Need to
clean skin and avoid use skin surfactant at least 4 weeks

2.3.4 Sin cleanser has effect to skin moisturization then avoid clean skin at

least 2 hours before meansure. (Rogiers et al., 1990)

2.4 Environment-Related Variables

2.4.1 Room temperature and humidity have effected to skin moisturization in
stratum corneum. Need to control room temperature and humidity when measurement.
Keep 40 to 60 percent humidity and 20 to 22 degree Celsius. (Barel & Clarys, 1995;
Clar, Her & Sturelle, 1975; Tagami, 1989)

2.4.2 Season and different time have effected to skin moisturization then need to
meansure in same time and same season. (Tagami, 1989; Prall, Theiler, Bowser & Walsh,
1986)

2.5 Instrumental-Related Variables

Probe measurement in perpendicular with skin. Meansurement in the same
area need to rest at least 5 seconds or measurement nearby the same area. Because
measurement in the same area decreasing skin hydration and impact probe and can

causing abnormal test. (Beradesca, 1997)



2.6 Wrinkle

Wrinkle is aging skin condition causing by many intrinsic and extrinsic factors
such as life style, foods and diets, exercise, health, stress, social, environment, home,
pollution, toxin and heavy metal.

Nowaday, we have many technology to treatment skin wrinkle such as
prevention, tropical drug use, oral drug, operative procedure (peeling, resurfacing, laser,
filler, surgery). However no gold standard and best effective technology. (Yaar, M. &
Gilchrest, 2003)

The VISIA complexion Analysis System: it photographs skin with different light
lengths and analysis the skin condition with high effective and high accuracy. Report
score and number of wrikle.

Possible Mechanism of Action
- Visual Wrinkle Reduction -

A {
2
.
=

Singlet oxygen
induced UVA
oxidizes collagen Astaxanthin protects
- WRINKLE new collagene

New Collagen

Figure 2.2 Mechanism of Astaxanthin in Reduce Skin Wrinkle

The pilot study Astaxanthin can reduce skin wrinkle (Seki, Sueki, Kono,
Suganuma & Yamashita, 2001) by protect skin collagen and causing decrease skin
wrinkle and increase skin moisturization. No side effect is found in this study. However
this study is research in three subjects and young age group (26-30 years old). In 2002,
The effectiveness of astaxanthin supplement and vitamin E (Yamashita, 2002) was
reseached in mean 47 years old subjects. After take 2 mg. astaxanthin supplement with

40 mg. vitamin E in 2 weeks, in dry skin group had increase skin moisturization and



decrease skin wrinkle.

The study in USA in effectiveness of Astaxanthin supplement (Yamashita, 2005),
used 4 mg. astacanthin combine with Canolar oil compared with placebo (Canolar oil).
They found that astaxanthin combine with Canolar oil can increase skin moisturization
and decrease skin wrinkle.

The effectiveness of astaxanthin with skin condition (Yamashita, 2006a; 2006b)
used 2 mg. astaxanthin in the morning and afternoon, totally 4 mg. per day in 3 and 6
weeks compared with placebo. They found that Astaxanthin can increase skin
moisturization and decrease skin wrinkle better than placebo.

The recent study of the effectiveness of astaxanthin with human skin (Tominaga,
Hongo, Karato & Yamashita, 2012), they separate two groups: first group in women and
second group in men. Both groups take 6 mg. astaxanthin and apply tropical astaxanthin
(78.9 micromole). They found that Astaxanthin can increase skin moisturization and
decrease skin wrinkle in both groups.

No previous study about the effectiveness of astaxanthin compared with standard

cream base in skin condition, it is a source of this study.



CHAPTER 3
RESEARCH METHODOLOGY AND EQUIPMENTS

3.1 Subjects and Sample Size

3.1.1 Subjects
Male and female age at least 30 years old.

3.1.2 Sample size
25 subjects, follow up at Mea Fah Luang hospital, Bamgkok.

Calculate sample size by Two mean independence

(Zap+Zp) (o} +03)

(Jul — ):

1

n = sample size
Zy/» = Statistics under the curve when the level of statistical significance a/2 =

0.05is 1.96

Zg = Statistics under the curve when the autholity on the test 80%, g = 0.2 is
0.842

O, 2, o, ? = The variance of populationl and 2 represented with SD1%, SD,?

(SD+%, SD,?and p1, pz come from Pawitra Aopaapragasit (2010) The effectiveness
of 5 percent promegranate peel in skin wrinkle, Thesis of Mae Fah Luang University)
n=(1.96 +0.842)* x (2.78 + 2.81)
(41.468 — 37.671)°
n=17.02
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Calculate drop out 40% =7
Total 1747 = 24 subjects
Sample size in this study is 25 subjects, compared another sides between

astaxanthin cream and standard cream base.

3.2 Inclusion Criteria

3.2.1 Male and Female, age at least 30 years old.

3.2.2 Accept to continuous use Astaxanthin cream and standard cream base in
different side.

3.2.3 No change skin care during study.

3.2.4 No facial treatment or skin lazer during study.

3.2.5 No Botox and Filler used.

3.3 Exclusion Criteria

3.3.1 Allergy to Astaxanthin cream or standard cream base.
3.3.2 Medical condition
3.3.3 Pregnancy

3.4 Discontinuation Criteria

3.4.1 Severe side effect or allergey

3.4.2 Cannot continuous use Asthaxanthin
3.4.3 Pregnancy

3.4.4 Other medical condition

3.4.5 The suject is deny
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3.5 Equipments

3.5.1 Cutometer MPA 580 for measurement skin dehydration and skin

44&::

Cutometer” MPA 580

moisturization

Figure 3.1 Cutometer MPA 580

3.5.2 The VISIA complexion Analysis System for report score and number of

skin wrinkle

Figure 3.2 The VISIA complexion Analysis System
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3.5.3 4.5% Astaxanthin cream (4.5 gram astaxanthin in 100 ml. standard cream
base)
3.5.4 Standard cream base

3.6 Step of Research

Photograph skin before study: meansure skin moisturizatio by Cutometer MPA
580 and meansure skin wrinkle by The VISIA complexion Analysis System. Patch test
before apply skin creams. Then apply 1 ml. astaxanthin cream in one side and apply 1
ml. standard cream base in another side in the morning and afternoon. Both subjects
and Researcher do not know the side of astaxanthin cream or standard cream base.

Record data. Then 2 and 4 weeks later, follow up and take a photo as the first
time: meansure skin moisturizatio by Cutometer MPA 580 and meansure skin wrinkle

by The VISIA complexion Analysis System. Record data and analysis.

3.7 Data Collection

Record skin moisturizatio by Cutometer MPA 580 and skin wrinkle by The VISIA
complexion Analysis System in record sheet and computer.
3.7.1 General data: age sex occupation address and previous medical history
that related to skin moisturization and wrinkle.
3.7.2 Score from Cutometer MPA 580.
3.7.3 Score from The VISIA complexion Analysis System.
3.7.4 Assess satisfaction by subjects in 2 and 4 weeks.
Score 0 No satisfaction
Score 1 Little satisfaction
Score 2 Average satisfaction
Score 3 More satisfaction
Score 4 Most satisfaction
3.7.5 Side effect from the study.
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3.8 Statistic

3.8.1 General data: Descriptive statistics
Percent Frequency Mean and SD
3.8.2 Compare before and after study in the same group: continuous data
3.8.2.1 Normal distibution: Pair T-test
3.8.2.2 No Normal distibution: Wilcoxon sign rank test
*Cl1 95% (p-value 0.05%)
3.8.3 Compare before and after study between two groups: continuous data
3.8.3.1 Normal distibution: Student t-test
3.8.3.2 No Normal distibution: mann-whitney u-test
*Cl1 95% (p-value 0.05%)
3.8.4 Treatment analysis between week 0, 2, 4 : continuous data
3.8.4.1 Normal distibution: one way ANOVA
3.8.4.2 No Normal distibution: friedman test
* Cl 95% (p-value 0.05%)
3.8.5 Compare week 0, 2, 4 between groups: repeated measure ANOVA
3.8.6 Satisfaction analysis and side effect analysis by Descriptive statistics
between groups: Chisquare test
*Cl 95% (p-value 0.05%)



CHAPTER 4

RESULTS

Results of Data Analysis
The aim of this research is study the effectiveness of astaxanthin cream compared
with standard cream base for decrease wrinkle and increase skin moisturization in 25
subjects. Randomly, one side use astaxanthin cream and another side use standard cream
base. Apply creams in the morning and afternoon for 28 days, then analysis the data and
separate results in 3 steps as following:
1. General characteristic
2. Results

3. Assess satisfaction and side effects

4.1 General Characteristic

Demorgraphic information
26 subjects (11 males and 15 females) 1 male subject was withdrawn due to
political events, remaining 25 subjects (10 males and 15 females). All of them had

complete follow up and data as following:

Table 4.1 Sex of Subjects

Sex Total

Male 10

Female 15




15

16
14
12
10

o N B O 0

Male Female

Figure 4.1 Sex of Subjects

From Table 4.1 and Figure 4.1 show 11 males and 15 females subjected and the
ratio is 2:3.

Table 4.2 Ages of Subjects

Age Total
30-39 12
40-49 8
50-59 4
60-69 1

12 4,@\5

‘ OAge ‘

o N b~ OO

30-39 40-49 50-59 60-69

Figure 4.2 Ages of Subjects
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From Table 4.2 and Figure 4.2 show 12 subjects with ages between 30-39 years
old, 8 subjects with ages between 40-49 years old, 4 subjects with ages between 50-59
years old and 1 subject with ages between 60-69 years old. Total 25 subjects with
maximal age is 67 years old and minimum age is 30 years old, mean age is 40.45 years
old and SD =10.99..

Table 4.3 Skin Types

Skin type Total
Dry 7
il 8
Combination 10

oskin type

Figure 4.3 Skin Types

From Table 4.3 and Figure 4.3 shows 7 subjects had dry skin type, 8 subjects had
oily skin type and 10 subjects had combination type.
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4.2 Result

This research used The VISIA complexion Analysis System for study wrinkle and
used Cutometer MPA 580 for measurement skin moisturization in week 0, 2 and 4.
Randomly, one side used astaxanthin and another side used standard cream base in the

morning and afternoon for 28 days. The results as following:

4.2.1 Result of wrinkle

Table 4.4 Result of Wrinkle

Treatment
) Standard cream base Astaxanthin cream
Wrinkle score p-value p-value
Mean = SD Mean = SD
Week 0 508G 2K Reference 4.94 +4.26 Reference
Week 2 5.38 + 3.86 0.14 515+3.72 0.15
Week 4 5.48 +4.37 0.43 6.07 +4.85 0.13

Note. *Significant at p<0.05, p-value from Student t-test

7
6 i
-
> 7
4 | OWeek 0
3 . BWeek 2
2 - OWeek 4
L -
0 g
Cream base Astaxanthin

Figure 4.4 Result of Wrinkle
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Figure 4.4 the result of astaxanthin cream compared with standard cream base on

wrinkle at week 0, 2 and 4.

1.2

0.8
0.6
0.4
0.2

-0.2
-0.4

Cream base Astaxanthin

Figure 4.5 Y-axis: Change rate (Post/Pre)

OWeek 2
mWeek 4

From Table 4.4, Figure 4.4 and 4.5 show increasing mean wrinkle in standard

cream base group, however no statistically significant when compared with week 2 and 4.
(p =0.14 and p = 0.43, respectively) Mean £ SD in week 0 is 5.65 + 5.27, week 2 is 5.38

+ 3.86 and week 4 is 5.48 + 4.37

The mean wrinkle in astaxanthin group is decreasing but no statistically

significant in week 2 and 4 (p = 0.15 and p = 0.13 respectively) Mean £ SD in week 0 is

494 +4.26, week 2 is 5.15 + 3.72 and week 4 is 6.07 = 4.85
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4.2.2 Result of skin moisturization

Table 4.5 Skin Moisturization

Treatment

Standard cream _
Astaxanthin cream

Corneometer score base p-value p-value
Mean + SD
Mean + SD
Week 0 48.33+12.41 Reference 50.45 £10.81 Reference
Week 2 52.56 + 10.53 0.18 53.70 £ 12.00 0.03*
Week 4 49.13+111.24 0.49 54.34 + 13.62 0.002*

Note. *Significant at p<0.05, p-value from Student t-test

OWeek 0
BWeek 2

OWeek 4

Cream base Astaxanthin

Figure 4.6 Skin Moisturization

Figure 4.6 The result of astaxanthin cream compared with standard cream base on

skin moisturization at week 0, 2 and 4.
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4.5

3.5

2.5 OWeek 2

BWeek 4

15

0.5

Cream base Astaxanthin

Figure 4.7 Y-axis: Change rate (Post/Pre)

From Table 4.5, Figure 4.6 and 4.7 show mean of skin moisturization in standard
cream base group has no statistically significant when compared with week 2 and 4 (p =
0.18 and p = 0.49 respectively) Mean + SD in week 0 is 48.33 + 12.41, week 2 is 52.56 +
10.53 and week 4 is 49.13 + 111.24

The mean of skin moisturization in astaxanthin group has increasing and
statistically significant when compared with week 2 and 4 (p = 0.03 and p = 0.002
respectively). Mean + SD in week 0 is 50.45 + 10.81, week 2 is 50.45 + 10.81 and week 4
is 54.34 + 13.62



4.2.3 Result in dark spot

Table 4.6 Result in Dark Spot

21

Treatment

Standard cream

Astaxanthin

Mexameter score base p-value cream p-value
Mean + SD Mean + SD
Week 0 257.41 + 60.66 Reference  284.77 £80.88  Reference
Week 2 237.05+61.18 0.11 259.82 + 83.27 0.02*
Week 4 286.53 + 56.30 0.06 245.14 + 64.38 0.18
Note. *Significant at p<0.05, p-value from Student t-test
300
250
200
oWeek 0
150 BWeek 2
100 OWeek 4
50

Cream base Astaxanthin

Figure 4.8 Result in Dark Spot

Figure 4.8 The result of astaxanthin cream compared with standard cream base on

dark spot at week 0, 2 and 4.



30
20
10

-10
-20
-30
-40

OWeek 2
BWeek 4

Cream base Astaxanthin

Figure 4.9 Y-axis: Change rate(Post/Pre)
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From Table 4.6, Figure 4.8 and 4.9 show the mean dark spots in standard cream

base group has no statistically significant when compared with week 2 and 4. (p = 0.11
and p = 0.06 respectively). Mean + SD in week 0 is 257.41 + 60.66, week 2 is 237.05
61.18 and week 4 is 286.53 + 56.30

But the mean dark spots in astaxanthin group has decreasing and statistically

significant when compared with week 2 (p = 0.02). However in week 4 has no
statistically significant (p = 0.18). Mean £ SD in week 0 is 284.77 + 80.88, week 2 is
259.82 +83.27 and week 4 is 245.14 + 64.38

4.2.3 Result in erythematous

Table 4.7 Result in Erythematous

Treatment

Standard cream base

Astaxanthin cream

Mexameter score Mean « SD p-value Mean + SD p-value
Week 0 307.06 £ 35.29 Reference 313.41 + 68.68 Reference
Week 2 306.27 £ 58.74 0.48 301.79 +£79.81 0.32
Week 4 320.85 + 54.86 0.13 283.42 + 55.08 0.01*

Note. *Significant at p<0.05, p-value from Student t-test
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330
320

310
300 OWeek 0

290 BWeek 2
OWeek 4

280
270
260

Cream base Astaxanthin

Figure 4.10 Result in Erythematous

Table 4.7 and Figure 4.10, the result of astaxanthin cream compared with standard

cream base on erythematous at week 0, 2 and 4.

OWeek 2
BWeek 4

Cream base Astaxanthin

Figure 4.11 Y-axis: Change rate(Post/Pre)

From Table 4.7, Figure 4.10 and 4.11 show the mean of erythematous skin in
standard cream base group has no statistically significant when compared with week 2
and 4 (p =0.48 and p = 0.13 respectively). Mean + SD in week 0 is 307.06 + 35.29, week
215 306.27 £ 58.74 and week 4 is 320.85 + 54.86
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The mean dark spots in astaxanthin group has decreasing but no statistically
significant when compared with week 2 (p = 0.32). However in week 4 has statistically
significant (p = 0.01). Mean + SD in week 0 is 313.41 + 68.68, week 2 is 301.79 + 79.81
and week 4 is 283.42 + 55.08

4.2.4 Result of satisfaction

Table 4.8 Result of Satisfaction

Treatment
p-value

Standard cream base Astaxanthin cream

Satisfaction 1.55 473 0.0007*

Note. *Significant at p<0.05, p-value from Student t-test

O Cream base

@ Astaxanthin

Score

Figure 4.12 Result of Satisfaction

From Table 4.8 and Figure 4.12 show satisfaction in astaxanthin cream is more

than standard cream base with statistically significant (p = 0.0007).
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4.3 The Side Effects

Table 4.9 Side Effects

Treatment
Standard cream base Astaxanthin cream p-value
Total Percent Total Percent
Side effect 2 8 1 4 0.5

Note. *Significant at p<0.05, p-value from Student t-test

O Cream base

@ Astaxanthin

O B N W & U1 O N ©®

Side effect(percent)

Figure 4.13 Side Effects

From Table 4.9 and Figure 4.13 show 2 subjects (8 percent) had mild side effect
from standard cream base. And 1 subject (1 percent) in astaxanthin group had mild side
effect. However no statistically significant (p = 0.5). All subjected has side effect in 1-2
hours after study and mild burning sensation for 2 hours. After use the cream, all of them
had no further side effect.



CHAPTER 5

CONCLUSION, DISCUSSION AND RECOMMENDATION

5.1 Conclusion

This research is a Prospective, Randomized, Double-blind, Experimental Clinical
trial for study for study the effectiveness of astaxanthin cream compared with standard
cream base to improve skin moisturization and decrease wrinkle in 25 subjects.

There is increasing mean wrinkle in standard cream base group, however no
statistically significant when compared with week 2 and 4. (p = 0.14 and p = 0.43,
respectively). Mean + SD in week 0 is 5.65 + 5.27, week 2 is 5.38 + 3.86 and week 4 is
5.48 £ 4.37. The mean wrinkle in astaxanthin group is decreasing but no statistically
significant in week 2 and 4 (p = 0.15 and p = 0.13 respectively) Mean £ SD in week 0 is
4.94 + 4.26, week 2 is 5.15 £ 3.72 and week 4 is 6.07 £ 4.85.

The mean of skin moisturization in standard cream base group has no statistically
significant when compared with week 2 and 4 (p = 0.18 and p = 0.49 respectively).
Mean £ SD in week 0 is 48.33 £ 12.41, week 2 is 52.56 + 10.53 and week 4 is 49.13 +
111.24. The mean of skin moisturization in astaxanthin group has increasing and
statistically significant when compared with week 2 and 4 (p = 0.03 and p = 0.002
respectively). Mean = SD in week 0 is 50.45 £ 10.81, week 2 is 50.45 + 10.81 and week 4
is 54.34 + 13.62.

The mean dark spots in standard cream base group has no statistically significant
when compared with week 2 and 4. (p = 0.11 and p = 0.06 respectively). Mean = SD in
week 0 is 257.41 + 60.66, week 2 is 237.05 + 61.18 and week 4 is 286.53 + 56.30. But
the mean dark spots in astaxanthin group has decreasing and statistically significant when
compared with week 2 (p = 0.02). However in week 4 has no statistically significant (p =
0.18). Mean + SD in week 0 is 284.77 + 80.88, week 2 is 259.82 + 83.27 and week 4 is
245.14 + 64.38.
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The mean of erythematous skin in standard cream base group has no statistically
significant when compared with week 2 and 4. (p = 0.48 and p = 0.13 respectively).
Mean £ SD in week 0 is 307.06 + 35.29, week 2 is 306.27 + 58.74 and week 4 is 320.85
54.86. The mean dark spots in astaxanthin group has decreasing but no statistically
significant when compared with week 2 (p = 0.32). However in week 4 has statistically
significant (p = 0.01). Mean + SD in week 0 is 313.41 + 68.68, week 2 is 301.79 + 79.81
and week 4 is 283.42 + 55.08.

The satisfaction in astaxanthin cream is more than standard cream base with
statistically significant (p = 0.0007).

There are 2 subjects (8 percent) had mild side effect from standard cream base.
And 1 subject (1 percent) in astaxanthin group had mild side effect. However no
statistically significant (p = 0.5). All subjected has side effect in 1-2 hours after study and
mild burning sensation for 2 hours. After use the cream, all of them had no further side

effect.

5.2 Discussion

From this research found that mean of wrinkle in astaxanthin group had
decreasing but no statistically significant when compared with week 2 and 4 (p = 0.15
and p = 0.13 respectively). The results were different from previous study (Yamashita,
2002; Tominaga et al., 2012).

The mean of skin moisturization in astaxanthin group had increasing and
statistically significant when compared with week 2 and 4 (p = 0.03 and p = 0.002
respectively). Whereas standard cream base group had no statistically significant when
compared with week 2 and 4 (p = 0.18 and p = 0.49 respectively). The results were
related with the previous study (Seki et al., 2001; Yamashita, 2002; Tominaga et al,
2012).

The mean of dark spot in astaxanthin group had decreasing and statistically
significant when compared with week 2 (p = 0.02) but no statistically significant when

compared with week4 (p = 0.18).
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The mean of erythematous skin in astaxanthin group had decreasing but no
statistically significant when compared with week 2 (p = 0.32). However in week 4 had
statistically significant (p = 0.01). The results may be due to environment and temperature
because there is long weekend during study. After take with subjects, all of them traveled
with their family along the weekend and had cool temperature.

The mean of wrinkle, skin moisturization, dark spots and erythematous skin in
standard cream base group had no statistically significant when compared with week 2
and 4. From the results can conclusion as the following:

5.2.1 Astaxanthin cream can increasing skin moisturization in week 2 and
continuous increasing in week 4.

5.2.2 Astaxanthin cream can decreasing dark spots in week 2.

5.2.3 Astaxanthin cream can decreasing erythematous skin in week 4.

5.2.4 Astaxanthin cream cannot decreasing wrinkle in week 2 and 4.

5.2.5 Disadvantage of the research: temperature, environment, long weekend

and difference in skin cream used in different subjects.

5.3 Recommendation

53.1 Can use research data to improve astaxanthin cream for increase
effectiveness. For another option to increase skin moisturization, decrease dark spot and
erythematous skin.

5.3.2 The research maybe used to be a database for further research about skin
moisturization, dark spot and erythematous skin.

5.3.3 The temperature, environment and difference in skin cream used in
different subjects are research variables and need to control in the next study.

5.3.4 For the next study maybe compared between cost-benefit between

astaxanthin cream and other cream(s).
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APPENDIX B

RECORDING DATA

Case Number__
Name Age
Adress Tel.

1. Cutometer MPA 580: Corneometer

Corneometer No. Right Left

Week 0 2

Week 2 2

Week 4 2

Total




2. Mexameter
Melanin pigments

Melanin

No.

Right

Left

Week 0

Week 2

Week 4

Total

Erythema

Erythema

No.

Right

Left

Week 0

Week 2

Week 4

Total

37



3. The VISIA complexion Analysis System
Wrinkle: Right

Week

Feature count

Score

Percentile

0

2

4

Wrinkle: Left

Week

Feature count

Score

Percentile

0

2

4

4. Assess satisfaction (Subject Ranking)

Week

Right

Left

2

4

Score 0 No satisfaction

Score 1 Little satisfaction

Score 2 Average satisfaction

Score 3 More satisfaction

Score 4 Most satisfaction

5. Side effect(if has)

Treatment

in week

Result
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