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Abstract In this study, a test was conducted to examine the effects of micro-needle therapy (MTS) and cosmetics
containing spirulina on improving the skin tone, skin hydration, hyper-pigmentation, and fine lines of middle-aged
women in their 40s and 50s and to propose an effective skin care method. The subjects were divided into a control
group of eight people who used serum and cream mask that does not contain MTS and spirulina, and an experimental
group who used serum and cream containing MTS and spirulina. The test was conducted with six 30-minute sessions
for one week. The change in skin was measured over three times in the week of the test, after six weeks of the test,
and two weeks after the test had finished. The result showed that after six weeks of the test, in the experimental
group, the skin tone (color brightness, saturation brightness, skin brightness) and moisture showed a significant
increase (p<0.05), while the number of small hyper-pigmentation and large hyper-pigmentation, as well as the length
of crow's feet, melanin, erythema showed a significant reduction (p<0.05). No significant differences in fine lines
under the eyes and length of crow's feet were observed. Two weeks after the test was finished, the experimental group
showed a significant decrease in the length of crow's feet and melanin (p<0.05), and a significant increase in skin
brightness and moisture (p<0.05). Even after the test was completed, the skin brightness, fine lines, melanin, and
moisture improved continuously. In conclusion, skin care using MTS and cosmetics containing spirulina was more
effective on improving the skin tone, hydration, hyper-pigmentation, and fine lines, than skin care without using them.

Keywords : Fine lines, Hydration, Hyper-pigmentation, Micro-needle Therapy System, Spirulina, Skin tone

*Corresponding Author : Shunhua Li(Konkuk Univ.)

Tel: +82-2-2049-6006 email: lixiao@konkuk.ac.kr

Received April 4, 2017 Revised (Ist May 2, 2017, 2nd May 29, 2017)
Accepted June 9, 2017 Published June 30, 2017

269



A& 8] =2 A Al8d Aex, 2017

1. M2 2 E5 o83 #Eek 7PIE ol 8shs w294,
st e, sPdES o9 wEEe] v

j?‘ﬂ*@%]’-’ﬁ% B3I ofste] g R Al Zdg A=y 9ot nAtHER(MTS, Micro-needle Therapy
o] A%y :é} AbRlE Gl wet 5t A System) BElE BlH A4S o] &ahs WHOR, 192
Aok da gk o] nAE uks Aol mdso} 9l 7]TEA o 200
E S7FE 3E 7)9] wlo]2E E(Micro Hole)S WHSo]
Al A %E/‘éﬂr o&xgxgo] Eﬂoﬂﬂr NzE 71548 3 o] ag¥oz 9Re F5471 2 5 A%
=
<t

)
rO
L
ru m
ro,
ol
rr
2
oX
il
L
+
)
o &2

G ok AE SGFA W Axolr11]. MTSSh TR A ATelAE FE
SATH2]. EF 20001 o 8 A AER, B A AR, ok ¥ AT, @0l
Adel mastel MEE A IpL 5 /)78 WAAR T5(12,13], 1 9] B
ohfet vlg A A Glucano] H7HE AF T MTS7} Qb w) o] A o

Hholl A4 HAF iZH i‘r*&% AT N, el A d{14], vE B9 MTSE &) ALg
% z

AAHZE maletal Ati3,4]. W, e1Q] 8Rle 2 Qlsk & Ap(15], HutFEES} MTSE W3 AL43 $39]
o] 200§ o] FHE = st AFse] gl & o] #3 AT16], F7ME MFAS o] &3 Fo]
s 95 geo] "ol 1 957t AR = @] yEt Aol w758 A v GE17]0] 5 TdE &
e estell ofsf 9= A3 u]-r, T A, & S A7) Stk olE g A7 AFEL A e AL
A A, 9 B2k J5 915 Gol TS HW, A7 4351 Zlo] AUR g3} = AeR B st glo
Fig = TR p B AT thokst ATANE Erw Ay

FA37] A= TRe) F7 P é a
FEE FAsH o] Fasttha Budta # B4E v AFRD vl GEAS ot
2 Qlel v A SolA Fush sl thz} o] Ay} Aolg}t Wksle] Hgatuat s}
Bk 27Kk gl FAlolT6-8). B ATE A 29T UE B 449 A
oK Spinlina)s AT AR 2 b wiEe 2ol 40-500) Fdolde gaew
(algae)e] Shfz FRezhsl 2ol QUi T AFe  suwe) P4 HYES MTSS A AL wet
A oy B 2 S9ES MTSS I A 448 )
)

—
W
—

oz

Z AR gL, v deAa9S Tk 9ol
FOFEMAA 1Y A 71FAFCR TEH A 2 ww, BAsle] auAl w3 v% )4 pe T2
th 29 FEue] o5 WA ¥(Spiral) ] R B AS AAstuA &
= AE ofgh= of el FHHAIL, A2 PEAS
Ha gler RS 7haal 21 W@ ApgARA Aol

3~5 m, % 0.04~0.06 mQ! #3454 & T2 = 2. b
H Y Azolvt. AIAE AE] ApojobmrtH o}
(cyanobacteria)] 3+ FHFZ BFE L e 29 F

2.
= Aot 22 vtk R 6~7vv B 93, pH 9~ Boops e

= Aol AFsk= 40~50t T

119] kel 35, 40~501Ce] A5 5 2 AES 609 Yoz AEAE Sdto] 9% #a AlgS 2
o] A7) ofef ¥ el M ot ol AR ABHE Alela AE=ES AR 318, 19] WA 2do] 4
A S5 Al 2Tt wEe R B ga 1698 WYl AR S e} AREX)
3t X 9 g w3} 239] Aol TR Z AT IR )) 2 ALASS Y FE
FEES HEek ¥ Keratinocyted|] 483 Ay} it He) F2 o), wme F2 WA wahd, Fuk S|
3, @ =3t R EAE ASEla, ARy SV giE 524 AAE AN & Ao, dE
=919 5 Ad 3 skl vA= GE10] A7 AR ub, Foael) g TR 33 4 ,\] s,
MM ool &S masha gt Ao A% HEE LA MR A AgEe
Al A w3k A9 BNAATIE WO o A7)k 99 1595 119 39744 F 18], 30

270



> 4
o,

N
(

>

o
B

e o o oo

o
£ 2 nx
b

o

rH
o
=

ok
o M
2

ot m>
i)
o,

o
it

Pre-experiment Survey
(60 people)

Selected
Experimental Group of
40s-50s (16 people)

!
Measure skin before experiment
!

Home care Management
Training (3 times)
(Cleansing, Notes,

How to use Cosmetics)

!

Control
(8 people)
Cleansing
(5 mins)

!
MTS,
Apply

Spirulina-Free

Serum
(5 mins)

!
Apply
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Fig. 1. Study Design.
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FAFA dolry] 918 Mann-Whitney #5-& 3 A}
T e I E(AE W) A B g 9,

Table 1. Verification of Homogeneity before the Experiment

Control Experimental
(N=8) (N=8) »
Mean + SD Mean + SD
Hue 55.71+1.22 56.17£0.70 0.310
brightness
Saturation 75.98+3.72 77.5942.78 0.247
brightness
Skin tone 59.54+4.72 61.96+3.89 0.270
brightness
Small
Spots 19.54+8.71 17.63+4.46 0.713
counts
Large
Spots 37.42+15.04 31.50+12.45 0.636
counts
Wrinkles
under 2.54+1.15 2.00+1.08 0.222
the eyes
Total length of
Crow’s feet 44.88+23.56 21.88+5.59 0.058
wrinkles
Total area of
Crow’s feet 41.13+24.47 39.50+3.00 0.899
wrinkles
Melanin 199.53+18.61 199.53+24.47 0.674
Erythema 342.16+27.48 360.90+30.67 0.248
Moisture 23.78+0.81 23.7240.83 0.958

3.2 O/M ctE&at An|ReLt o7 sHEE2
=

4 L
¥ g ARE 24 A% F OF 2F Fhon
(p<005), 3% Eo| WS cdolur] 98] A%, A,
A WS S A% APEE

7+ B9 3(p<0.05) 2T 2fo
EFTHp>0.05). 28 7 8, A=
st HlaolA Agro] tRwET FAX SR Fost

A ZF748F Ao & YERTHTabl

o

p=4
& wsshed 2E mEE FE AL O 5 Ak



Table 2. Comparison between before and after the Inter- 3.4 O|M| CIE&ln} AL|Ee|L) g8 SHEHEEQ|
group Hue, Saturation, Skin tone brightness =
OJMI=E HSH Hlw
0 week 6 week ~ B . B
Mean-SD MeanSD P 20 Fev 3 SR A e i 3
C_ 23784081 34.80:2.45 0012 gato] AFEo] MEE 243 ATNTable 4), i
Moisture E 23.72+0.83 40.63+2.08 0.012 JE— — -
= =2 T 2 Zlolx= % A R0 =
Z)C-E 31530000 T8, T F5 2ol dE, AL ZFA B
. C 5571122 60.096.16 0575 Aoz fogtk apo|7F A Tthp>0.05). Fig] F& |
ue &
+ = = -
righness L SOUEOT0 601130 00T g uwd dak F IE BF BAMOR foI%
Zp) C - E -0.894(0.371) s o S i o o
. C 75.98:3.72 76.75%3.49 0.779 HAE BAL(Pp<0.05) L& 7+ Aol7t fle Aow U
aturation <
" Bt
brightness E 77.59+2.78 88.18 ‘9.61 0.036 EPoH(p>0.05).
Zp) C-E  -1.785(0.014)
. C  59.54+4.72 58.48+4.32 0.327
Sk}“ tone T 96+3.89 68.13+4.52 0.025° Table 4. Comparison between before and after the
brightness . .
Zp) C - E -2.415(0.016") Inter-group Wrinkles under the Eyes, Total
C, Control Group (N=8); E, Experimental Group (N=8) Length, Area of Crow’s Feet Wrinkles
" p<0.05, " p<0.01 0 week 6 week »
MeantSD Mean+SD
Wrinkles C  2.54+1.15 2.21+0.83 0.348
3.3 O|M| CIE&lD} AL|E2|Lt &8 SHEE9| under the E  2.00+1.08 1.8320.82 0.483
MAIRF Ol EHE s eyes Zp) C - E -0.053(0.958)
AFE S HS)E HlW Total length of _C 44.88:2356 421741400 0.575
Table 33} 7o) vA] &3 A0 Fa ) ah8 313 Crow’s feet E  21.88+£5.59 18.38+10.07 0.293
o m } N o - wrinkles Z(p) C - E 20.105(0.916)
2L 3 o) o) S *
FE o] g & Aiel F0 HsEs SAS A, Total arca of  C 411342447 36.25:2040  0.036
o] - 2A2AE AT ou A Adie] EAH o Crow’s feet ~_E_ 39.50+3.00 28.218.44 0.012°
o slal Tirs a1 o wrinkles Z(p) C - E -1.893(0.058)
2ol Aas 1S I(p<0.05) o - &= HM2HH 5 C, Control Group (N=8); E, Experimental Group (N=8)
B 5 3 Apel7h gl Aoz YEsth(p>0.05). " p<0.05
LIRS SERCE A S E L ok
67 ¥ BadNT BE BAMCE fo% )2 u9 35 APHMKIS M3 ER 2% § 53t X
O (p<0.05), 1§ 7+ SNt} @bl wals W) A &M Hlm 2 IEEE ZAL
dgwel vt gha Fol Felshl 2 AR W ny e 2vFy F4 39EF A8 F a2
W N } _
EPEHp=0.0D). Azee aR1e] 9190 A A ARES 49 F8 27
& vk AaK(Table 5), 232l T% U], w=ae
Table 3. fomparisonp.between‘ bef](;re hand after the =2 mAo)A 423 ZJo|7} ety F I8 BE W
nter-group Pigmentation, Erythema
2 tol A f-of g 2ol 7t L}E‘m#fq(p 0.05), 1
0 week 6 week
Mewn < SD___ Mean £ 5 P 9] J)e} GBI F2l3 Ahol7} vhEhbA] slof w3 4
C  19.54+8.71 19.33+6.40 0.833 =
Sl e AR T S I wela) v )
Spots E 17.63+4.46 12.54+4.61 0.025 < e - = o _ o —1m o
counts  Z(p) C - E ~1.789(0.074) FEU g sPES H85 A9 gy w), FEEA,
Large  C  37.42%15.04 33.75%14.14 0.043° el R4 FIte] H|&wo] 9= Ao wrhy
Spots E  31.50+12.45 24.63+£13.58 0.012
=2l <
counts  7Z(p) C - E -1.368(0.171) ©}AH(p<0.05)
C  199.5318.61 183.78+16.74 0.012° B AP ME AY 28 T ukEr dEsie] A &
i +! 4 - - = - _
Melanin E  199.53+24.47 146.5*3 7.16 0.005 u]l?« X]';—_{‘E, 1‘3] = 7@_7(—]];5,‘?_] _‘:%]oﬂ ‘—HSH}\i ES 147]_
Zp) C-E  -3.363(0.0017) i v S
C 342162748 303913044 0012 A gE o MExAbE sttt 9t H58A
Erythema E  360.91+30.67 238.%55117.24 0.005 ]’4-” ‘O‘l—éﬂlo] Tg_]'o]-z\(j\ = ZE]T,‘:_'—% E’_—‘,:— /é]tgx]—ﬂ— ﬁ]l‘% H
Z(p) C-E  -3.151(0.0027) N 3 _
2=7] O} F}FE|A] Tl=3ELL o) 2= o) I E=i=R)
C, Control Group (N=8); E, Experimental Group (N=8) ok Qb ol A WEeke o 4 QllTh m ATl
* p<0.05, ™ p<0.01 aEAP e = AR Agde SAAA 9E ok
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on, cofgl 3% A= AW SFUA ek AR
Whge AEE Aol Yand 2 @ s
Ao g veyth 43 #el § i giside 43
T, ET BF delo] wEns oz el 9%
Rl ARl T SAH) SES sto] phelof
Y BEEs B Aew Ui,
Table 5. Comparison between Group of Persistence
2 Weeks after the End
of the Experimental p
MeantSD
Hue C 64.34+6.56 0.326
brightness E 72.08+13.33 0.090
Saturation C 77.10£3.20 0.674
brightness E 93.59+4.64 0.091
Skin tone C 60.4043.83 0.050
brightness E 75.3948.35 0.024"
Small Spots C 23.04+8.41 0.069
counts E 9.79+6.01 0.069
Large Spots C 29.62+11.80 0.128
counts E 19.29+7.88 0.123
Wrinkles c 2232098 0916
under
the eyes E 1.88+1.07 0.799
Total length of Crow’s C 45.37£17.98 0.208
feet wrinkles E 19.92+6.64 0.362
Total area of Crow’s C 36.58+17.45 1.000
feet wrinkles E 21.38+7.42 0.012"
. C 152.50411.49 0.012"
Melanin =
E 125.40+4.87 0.012
Ervth C 265.70+13.46 0.050
1M
rythema E 228.50+6.50 0.161
Moisti C 38.60+3.62 0.049"
1. I *
OIStire E 44.43+3 32 0.012
C, Control Group (N=8); E, Experimental Group (N=8)
" p<0.05, 7 p<0.01
4, A8
¥ ATE MTS, 23 Fet 3 SgES 3
Agato] I E, AERE 92 a3, vAFE A
o X ZHE Yotry] 98 AFRE PRard 27
Felvh 3 SAES MTSS} 31 483195, 49
& 2Ry 3 sPEES MTS9F 3 48519
o 99 Ak daTAE o] BAH0E fol3t
A Fhem, AR AS, ae 7§ 9A, de
W, ol FAH R FeJatAl A3 TH(p<0.05).
AR T B W] - AR ) - 9% g
7N, Fito] BAROE folsbl FAhAE, 04T

274

| =y

ol IR
L
0, 2

o
-
2

o=

>
-

o
X odu ol oo

MTs$h 2952t g shgES
Ao] MTSs} 9] vt B3 3t
Hop 95 Ao 35 5 e
5ol I el SlojA 3
AF3 gopo g Ab

o

>~
Rk

g o T
e

1=

X

K
©
olol
=2
fol

o0
0,
of
o
1

~ 2 e

2
s
i

o ﬁ
FP‘IE
hi)d ~
X ode do
_>|J_4(

ot

Ko
t
)

J?:TE‘

|

WO > O &R oo & rE oo o
-

f
N

i
* B
N
-

]
o
o
o

o
o
o
iy o

rr

ko] X7} 7hAs)
297 3

MTSE AR&dhs 4
O A5 E 5 BE 2 A
i3 AN A 29E
Ats gk A5 9 AR dhes)
A AT A2s, 2619 2ol &l
A Fg A FFE AT N

o
o
ol
o
>
ofo
_O|L
fd

5

r
o e

A
1ol =0l



e
2
-
il

Hei. F A7 o n
A A2 1A shel ik ol oha s et
S SIET ALE A9 3ol 0| 5t AT} 2
28 R0z ARd.

oVl Astg Fal Tt G AFe %)
Aol w4 T A elstglon G 9% delo) A
$9 ) vhe A AR 37 A2 S Qe
9% A1 2 ey At AAH 0 Qg
oF & Aotk

References

[1] D. S. Han, "The Study of Efficient Skin Care
Method for Anti-aging", Master's thesis, Chungang
University, 2005.

L. X. Shao, "Effects of the Extract from Bergamot and
Boxthorn on the Delay of Skin Aging and Hair Growth
in Mice", Zhongquo zhonqyao ZaZhi, vol. 28, no. 8, pp.
766-769, 2003.

H. W. Park, Y. S. Kim, "A Study on the Natualistic
Cosmetics Purchasing Behavior According to Well-being
Lifestyle of 20-30 Aged Women", Journal of the
Korean Society of Costume, vol. 55, pp. 93-106, 2005.

S. H. Hwang, C. P. Park, "Preservation of Cosmetics by
Ethanol Extract of Scutellaria Baicalensis George"
Korean Society for Biotechnology and Bioengineering
Journal, vol. 24, pp. 347-352, 2009.

(2]

(3]

(4]

[5] E. S. Lee, Effects of Cleansing Education program on
Practice Behavior of Skin Care and Skin Condition of
Middle School Girls", Master's thesis, Kwangju

Women's University, 2009.

M. A. Jeong, J. H. Mo, H. S. Kim, "Components of
Preferred Brands of Anti-Aging and Anti-Wrinkle
Cosmetics and Satisfaction-Centering on Skin Care
Cosmetics", The Korean Society of, Design Culture, vol.
17, no. 1, pp. 561-573, 2011.

(6]

E. J. Min, "A Clinical Study of Resveratrol-containing
Cosmetics on the Skin Improvement", Master's thesis,
Konkuk University, 2009.

Y. R. Kim, "Study on Skin Improvement Effect of
Hesperidin", Master's thesis, Konkuk University, 2009.

(8]

D. H. Kim,"Enhancement of Antioxidant Activities and
Anti-Aging of Spirulina Extracts by Fermentation
Processes", Maser's thesis, Dongkuk University, 2009.

[l

[10] Y. J. Lee, "Double blind, placebo-controlled intervention
study of spirulina in Korean elderly", Master's thesis,

Ewha Woman's University, 2007.
[11]

J. H. Kim, "Improvement of the clinical experiment
which uses the Micro-needle and Galvanic Current
Machine of skin condition",Master's thesis, Sookmyung

Women's University, 2008.

[12] M. N. Lee, Y. H. Lee, "The Effects of Automatic

275

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Micro-needle Therapy System supply EGF to Impact the
Aging Skin", Journal of the Korea Academia-Industrial
Cooperation Society, vol. 15, no. 4, pp. 2302-2309,
2014.

DOI: https://doi.org/10.5762/KAIS.2014.15.4.2303

Y. K. Kim, "The Effect of Microneedle Therapy System
and Alpha Hydroxy Acid Peeling on the Pores and the
Hyperpigmentation on Men's Skin", Master's thesis,
Konkuk University, 2009.

M. S. Seo, T.B. Choe, HR. Kim, C.H. Cho, E.J. Im,
"Research Paper:The Effect of MTS and Ingredient
Adding B-Glucan On the Facial Skin", Jounal of The
Korean Society of cosmetology, vol. 17, no. 5, pp.
897-904, 2011.

J. H. Suk, S. H. Li, "The Effect of MTS(Microneedle
Therapy System)Treatment On Women's Light Wrinkles
and Elasticity Improvement", Asian Journal of Beauty
and Cosmetology, vol. 8, no. 3, pp. 21-32, 2010.

S. Y. Lee, S. H. Li, "The Effect of Skin Care with
Combination of the Placenta Extracts and Microneedle
Therapy System on the Improvement of Whitening and
Light Wrinkles of Middle-aged Women", Jounal of The
Korean Society of cosmetology, vol. 18, no. 1, pp. 54-59,
2012.

E. H. Park, "The Study of the Effect on Middle-aged
Women's Wrinkles around Eyes by MTS and Stem Cell
Culture Medium", Master's thesis, Konkuk University,
2009.

S. N. Park, "Treatment Effects of MTS and
Iontophoresis on the Improvement of Skin Status in
Twenties' Female College Students", Journal of
Investigative Cosmetology, vol. 9, no. 3, pp. 213-219,
2013.

DOI: https://doi.org/10.15810/jic.2013.9.3.002

C. H. Chin, "Study on the Skin Conditon Improvement
Effect by application of each different length of
Microneedle", Jounal of The Korean Society of
cosmetology, 1471-1476, 2016.

H. J. jang, "A Study on the Effects of Cosmetics
Containing Spirulina platensis extract on Reddish and
Sensitive Skin", Jounal of The Korean Society of
cosmetology, vol. 21, no. 6, pp. 1182-1188, 2015.

S. S. Shim, Y. J. Chun, The Study on Skin Safety and
Efficacy of Codonopsis Lanceolata Root Fermentation
Extract, Journal of the Korea Academia-Industrial
Cooperation Society, vol. 13, no. 11, pp. 5623-5627,
2012.

DOI: https://doi.org/10.5762/KAIS.2012.13.11.5623

H. S. Ra, J. M. Park, "Measuring of Anti-oxidant
Activity and Skin Improvement Effect using Adenophora
Remotiflora Leaf", Journal of the Korea Academia-
Industrial Cooperation Society, vol. 14, no. 1, pp.
3824-3831, 2013.

DOI: https:/doi.org/10.5762/KAIS.2013.14.8.3824

Y. H. Park, "A Effects of MTS and HFM on Aging Skin
in Middle-aged men", Master's thesis, Youngsan
University,2012.

J. H. Suk, S. H. Li, "The Effect of MTS(Microneedle
Therapy System)Treatment On Women's Light Wrinkles
and Elasticity Improvement", Asian Journal of Beauty




A& 8] =2 A Al8d Aex, 2017

and Cosmetology, vol. 8, no. 3, pp. 21-32, 2010.

[25] C. W. Lee, K. H. Hong, Y. J. Chun, "The Strdy on Skin
1st Patch Test of Fermented Hydrolysate from Abalond",
Journal of the Korea Academia-Industrial Cooperation
Society, vol. 17, no. 1, pp. 421-424, 2014.

DOI: https://doi.org/10.5762/KAIS.2016.17.1.421

[26] H. S. Jung, M. J. Cho, H. H. Seo, A. Kulkarni, S. S.
Suh, T. K. Lee, S. H. Moh, “Role of Shinorine derived
from Microalgae in skin protection", Journal of the
Korea Academia-Industrial Cooperation Society, vol. 15,
no. 7, pp. 4416-4422, 2014.

DOL: https://doi.org/10.5762/KAIS.2014.15.7.4416

A £ FI(Su Jin Jung) [&3]3]
e2015\d 2€ : A=gistal A

skl gt (FgvIEs AAh

02016 1€ ~ @A : FguQl

Total Shop

5, 3735, Total Beauty

O] & Zl(Lee Hyunjin) [H3|¥]

020143 8¢9 : A=zt ko)
g FAE (o]

2010 3¢ ~ &A : AFdig
) 5ug3 el A}

020154 39 ~ 2017 2¥ : 94
gt FECRQ A ug

020159 3¢ ~ &4 : A
w)-g-of| &8t} o)At

() delat

276

2| & SKLI SHUNHUA)

2008 7€ : SFofstus
o]7] 0] #(2] g}

©2004\d 39 ~ AA : A=t
skl vgusHE

<ok

nE, o), S




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


