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ZE: Catechin(CTEC)Z A ZE LA U FFFol ol FF X EAZ 8= Ut o]
A= B-cyclodextrin(B-CD)2Z Y=Y A138}3F CTECS poly(vinyl alcohol)(PVA)/pectin(PT) A1 2] dlo]| =240
A7vslnt. FdA 2] AdHEE 918l CTECH B-CDS EAHE-3H(molecular complex) Wl €]3] U==} A
ZZ5 Fe9n}. stol=2Ao) H71E CTEC YePAR= 250+17.5 nme|H, Y& W CTECY ¥A &8-S 23
7] 74%7F BAEASS ERIEIH Y. CTECE 3slol=24 E OS2 HE] pH7.49F pHS.5 WF A 724]7F B<F
717} 86.51+3.14%9} 35.95£2.14%2] WES HAATH RS A4 CTEC Y=dA7E A" PVA/PT Z249]
slo]l=24 & CTECO] 3 =Xd Axc me X738 343 4 AUtk

Abstract: Catechin (CTEC) is well-known as a very powerful antioxidant, containing the effects of anti-inflammation
and skin wound healing. In this study, CTEC/B-cyclodextrin (3-CD) nanoparticles were incorporated into poly(vinyl alco-
hol) (PVA)/pectin (PT) hydrogel. The composite was designed for the induction of re-epithelializaton in skin wound.
CTEC/B-CD nanoparticles were prepared by a molecular complex method. The size of the CTEC nanopatrticles formed
in the hydrogel was in the range of 250+17.5 nm. The incorporation efficiency of CTEC in the nanoparticles was 74%.
The cumulative amounts of CTEC released from the hydrogel containing CTEC nanoparticles in the buffers of pH7.4
and 5.5 were 86.51£3.14% and 35.95+2.14% of total CTEC loaded in the hydrogel within 72 h, respectively. Also, in
the wound healing test, the CTEC nanoparticles-loaded PVA/PT hydrogel showed faster healing of the wound made in
rat dorsum than the CTEC gel.
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et B dEFA 0] Hold AAEERE A k=l Hls)
AAFolH FEdo| B Y 5A|R &gol 7Fsditt Al
ol = e B EAE st =249
poly(vinyl alcohol)Z Td=|o] 1™ alginate, chitosan®] &
£50] 958 AAE EEH AT} E Apox= 784
ojm 5421 PVASH th7tfol 202 gl idoll A 427
< Z33k= pectin(PT)S 83t o] 2259l o3 do] &
AEE HE o83t CTEC WeYdAE A7 A58
slo|=2AS Jidstal e AEEAS] 7EsdS otk
32} 3 TE Martinez 5-2° PVAS} PT g+ sto] =244
fluoquinolone”] &AJAIQ1 enrofloxacine H7}sle] W& A3
g A77E BaE wph glok 2 AellME PVASE PTS &
grste] Al 88 F e HAo vl&S AL PVA
9} PT ste]=2Ae CTEC Y=AE A8A1AH FdES
9 X855 93 FuEA AEE SE7Fs3S AL
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Ale}, B 23] AR&3) poly(vinyl alcohol)(PVA, M, 70000
~100000), pectin citrus peel(PT, galacturonic acid 74.0%),
B-cyclodextrin(B-CD)< Sigma Aldrich Co., Ltd(St. Louis,
USA)oIA ) 3ted AH8-3F3A T} Catechin(CTEC) FE
2fo| 2o|A] A FHbo} ARR-SIATE. T JFe] Aok A2}
4 flo] ARES e FRTE 33 SRTE ARSRITH

CTECL-Xte| M|Z=. Molecular host-guest A]2~&-2- 21
g3t Y=YzrstE 218353tk B-CD= 1134.99 g/mol,
CTEC 290.26 g/mol #=A+&FS 7Hzh AF&-3F3th B-CD
40mgZ SF5 10mLE 50 °CollA] 30% F<t ks
CTEC 10 mg2 ol&-2 10 mLoll &8A]7] 2L 55 5ok %S
2 Ffletar AAEEE Bl s &sliAIZTE CTEC
£NE 200 rpm o= WHE F21 B-CDE ol A AT
3l B-CD/CETC €92 20 °CollA] 4117k 5ot Wyzhazl 5
23 892 AFoA 2447 59T 50 ppmeE B-CD -
Z Qb CTECY] EAF £  UEF wHAA Fo.
24717ke] Ak -, E3tE G AAVA] § FAAA 24
AlZE B9t B4 Axste] e YRkskE EES At

PVA/PT &l0|=2H9| HM|=. PVA/PT slo| =24 S 7]
2l Y53} a5 (freezing-thawing)S 3 WHE-alo] A x5}
Atk PVAT PTS 4:6, 5:5, 6:4 wt% H| &2 100 mLZF5
o Y IRA YA (Basic T25; IKA Co., Wilmington, NC,
USA) (12500 ppm)E 103%-7F E§HA171 &, 29E 7] (AC-
13, Lap Camp Co., Ltd, Korea) (121 °C, 90%)Z ]85}
B3l A7t PVA/PT £8942 71Z AAE 3l ml=AE™
ol Hof Aol EAsh= %] 71EE pipetteS ©]-8-3}
o] AAsIATE. 71271 WRl PVA/PT &0 CTEC WAt
1 g H7FFAL 200 rppmol| A 3A|7F WHEAIZ]T & petri dishell
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20 g# AL -80 °CollA 4AZE WAISHAL, Aol A 8AITE 5
St el EA7Ie HEE T 33] Aot slo|l=2AS JAA
ATt

CTEC-PVA/PT 5l0|E2HQ| FTIR £4. 3lo]==40|
CTEC W=dzte] 3 &, 9 3fet 729 Wists dvjn
7] $lsked A543 =A(FTIR spectroscopy, Shimadzu-
IR Prestige-21, Japan)E ©]-83lo] #4431t} 4+ KBr pellet
= WhEo] S Az en, AlgSt KBrs F71R] 1:100
o2 Z 531519] pelletS A|Z3FaL 60 °CAlA 12417+ &<t
A xS olgate] TS AAZ F 4000~ 500 cm™'F
oA A8kt

CTECH-QIXt WEAME. CTEC slo|=2425€] CTEC
o] BE e AHE7] S8 Stol =24 (5 g)S 50 mLe]
pH 749} 5.5 & ol z+7z} T & shaking incubator(VS-
8480SF, Vision Scientific Co. Daejon, Korea)oll %L
80 rppm O 2 37 °CollA in vitro WED TS st LA
Sk AIZF VA S 2 23 dS 1 mLE F3sk] UV/VIS spectro-
photometer(shimadzu-160A, Shimadzu Co., Kyoto, Japan)E
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MESY. stol=24 AFo] Mx 548 S4317] 2al
ISO 10993 <73t Edd sfol=2d 55 Al xufgy
(DMEM, Dulbecco's modified Eagle's medium, Gibco)ol] %
o] 37°CollA 24717k o)’ sl &S AxsIT. 96
well tissue culture plate®] 1x10° cellymLZ Z} well T
100 LA E5351], 24717 52t ks RAW 264.790 Tz
T2 Ao wiR|RE X X8} aL N?év—f"ﬂ—: sto|l=24 &
Z9(100 pLyS A2 tAtt. 24417 & oFzo] 23] 9=
Hj =] ol MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo-
lium bromide) &2 *]2]8}] 37 °ColA] 4A7F FUF HESA|
71 & 570 nmol|4] ELISA reader(ELX808, Biotek Instruments,
Vermont, USA)S ©]&3lo] 4313}

EHAAE. 23U/ SD ratsS P A 24417 B A

NAL, B FFIAT ZE Aol A gk A7t
Ao, ZUE 503} HFES (12812 T3k 30 uL ARE-3)
04 EL% FAIR AR 3, AR |2 A ] 5 FY

A A }Oj\:} S %1l 10% povidine-iodine3} 70%
ethanol—% 7V7) SRSl AEd H = R AEE %
o]-&35l] 2 2 cmx2 cm-/] 712 A= X
& Frdsiih & Al 2502 v o
TEC©] 247}3111 o =Xy A 7,
CTECe] #7Hd =X A ++ 22|53l CTEC W=dA7t #
71 ol =S X g 1F 0 R o] B A 53
5 S5 Y. =28 A Ao 4L Table 19] YER
ot Z}zke] MRS srke] ] Aol ARSIt o] % 7t A
Ate] FU3 S-S AlFsiaAl BiE AHAZ(Tegaderm; 3M
Health Care, USA)E 93, 2 9o &2l =(Cobanl; 3M
Health Care, USA)Z 23l Xgo] Q== AolFie). &
AP Addishe 857 =AY &2 Skl 3
kS 1Rk (CNU IACUC -YB-2012-36) A& 31t}

SO A% Heto| BHEL X5 & HFS st
7] 8l 3 - AlRE AEE 59 A2 =2 digital camera
(CAMEDIATM, Olympus Co., Tokyo, Japan)2 ©|-&3le] 7z}
THZ A Agoa] ZGdle] Ao HIE Sekxow
AT B3 A 3A ] A EE e 7] f18ke digital

-

Table 1. Compositions of Gel Formulations
(Total volume : 100 mL)

Ingredients Formulations
CTEC(%, w/w) 1
Carbopol934(%, w/w) 2
Propylene glycol 2mL
Ethanol 5mL

Triethanolamin g.s to neutralize the gel base
Water q.s

*q.s: Quantum satis, quantum sufficit.
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Table 2. Antioxidant Activity, Polyphenol and Flavonoid Contents of the Catechin

Contents (mg/g)

Sample DPPH radical inhibition Polyphenol Flavonoid
1Cs) (mg/mL) Gallic acid Tannic acid Quercetin
Catechin 30.54 111+0.023 148.7+0.03 75 £ 0.017

All values are mean +SD of triplicate determinations.

Table 3. pH Measurement of CTEC Solution 2 Aol 28l pH A57F SEiRA S, o]of| uje} e
Purified solvent CTEC CTEC capsule 3&E Aol J&S A "o SHSE 830k CTECY] oF
Distilled water ~ 6.573£0.06  3.883£0.06  4.143+0.017 A EAE e R &3l Al I¥HA 9 pHE ¥stE =

Ethanol 6.937£0.07  5.060£0.005  5.915+0.036 A WAL, oek2ol] SlAlA CTECS HeiAs}st
PBS buffer ~ 7.2+0.008  7.107£0.008  7.245:0.013 =8 stol=Ael A&t

All values are mean+SD of triplicate determinations. CTEC-L 2Rt EH. d7lel AH8-#l CTEC®] SEM Al

S 2 Figure l1(a)= 1~100 ume] E+43t A7]2] 73 e

Z A3 5= ATk Figure 1(by= 1% CTECS gk

stol=2Aof| H7HA|, stol=249] FlElE ur] ¢ v S3AA AZAZ - ZEs A3 100~200 nm 7|2 7

AREE R8st CTECS grfjoll w2} pH #he] 332 sl BAkEe] Q= e ERIE 4= Utk CTECS] pH %=
o] B Ao E A tH(Table 3). Y02 T H9 A3} o) {3l 23t Zejo|re] RS HIs =

2

pH A= 4~6 H=o] o= fA|E =], 2HS53) 1 A& sfel=2A4o) Hrlstaat yegdtstste] 54 71 &
T YSo25H Yow oAk At E tEARS 9] A Hhe] ojmzolt}, gke WEH} 72 B3 |
£ MR FAANA T 7 220 tisl] e o E &2 & IS tK(Figure 1(c)). Figure 1(dy= 2471 &
S Sith " 2y e A shs, AEE, A 23 d2 FUS TFHTO HAAA B A3 200 nm H =9

B

Figure 1. SEM Morphology of (a) CTEC; (b) CTEC solution; (c) CTEC loaded nanoparticles after freeze drying; (d) CTEC nanoparticles
solution.
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Figure 2. Particle size distribution of CTEC nanoparticles.

7|2 FAsH A JAE EE = AT ezt
W CTEC®] &A E&2 A3 H7HFe] 74%7F SR =AU
< #FIA T CTEC-H=UAMS] YAHEE = 250+17.5 nm
2 HIAF FHe] dAg A7) E 2 JEREE BT
tH(Figure 2).
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U2} S slel=24 S SEMOE st A3 CTEC
Wizt F8e E2Eo] e Ag 32 & Ak
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Figure 4. FTIR spectra of PVA/PT hydrogel (a); PVA/PT hydrogel
containing CTEC nanoparticles (b).

AETE M2 JAA Eo] SHEY ] & zjolE AEet
7] oJFAIT, 7009} 1450 cm™ F-ZolA -COOHS] 71=HY
Sri=st Dl%w Hebds 221 & 4= AT Chen &
o] Aol A4 CTECY] hgo] S7Hgol E}E} Uehte A
IL]Z__O,] g/ﬂjr,} FANCH 7&6}—2 i};‘d—s]_od;],

CTEC-LE=RXt WEAE. CTECY] W& 54< F1gure 5
ol UrEMJ?iE} A 223 ALY pHE e ate] W
A pH 749} 5.5. 271004 712t 88kt CTEC= o}
ol=24 FFOZHE pH 749 5.5 Hzol|A] 72417k 53t
Z}z} 86.51+3.149}F 35.95+2.14%2] WES HAtHp>0.05). 4t
Aol AAL 717 CTECY /\o]ia_l_,_) AR Z A0 A
A & AR AR At WEFe] Alew, o

7173 Z710M= CTECY] Fao)2(H+) 48t o] (- OH)
o] AFshRA the
#B2Y 5 A

AR el CTEC H&Eo] S7HEE AS

Figure 3. Digital photoimages of PVA/PT hydrogels (a); PVA/PT hydrogel containing CTEC nanoparticles (b); SEM image of PVA/PT hydro-
gel containing CTEC nanoparticles (c) (applied voltage=2.0 kV, x10000).
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Figure 5. CTEC release properties from the hydrogel containing
CTEC nanoparticles in pH 5.5 or 7.4 buffers.

sfo|=2&e| L. Figure 6& PVA:PT4:6, 5:5, 6:4)H]&
2 A8 So|=zAs e ulg] 1% CTEC th=gA7t
A71E slolegA e ARTE =43 7FS =33
CTEC®| =7 e sto]=24& PVAY shako] S71dE
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Figure 6. Compress strength of PVA/PT hydrogel and PVA/PT
hydrogel containing CTEC nanoparticles.
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Figure 7. Swelling properties of PVA/PT hydrogel and PVA/PT
hydrogel containing CTEC nanoparticles.
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Figure 8. Cell viability of RAW 264.7 cells treated with the extracts
of the hydrogel containing CTEC nanoparticles.
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Figure 9. Representative photographs of wound spot at 0, 5, 10, and 15 days. Histopathological studies, the right photographs (a,b,c) were
taken at 15 days after injury. (a) Control; (b) CTEC gel; (c) CTEC-PVA:PT, 5:5 hydrogel. Each wound on the indicated is the representative
of five rats in each group. The data represent the mean+SD of five rats(n=>5). (d) Wound healing rate (repaired wound size) in the experimental
group and the control group. (¢) Occupational rate of wound healing in the experimental group and the control group (*p<0.05, **p<0.01).

Zan, #3748 A43, 20133



o7 HEEZ] B Bdddle BRE BT ZolA
ds AEde] BulEL, 34 ASel Wske e &
104014 A Aol we} A Bujoh F5¢] vt 32
HoAth 53] FdHd 54 A3 § CTECO] FHiwA &2

=

A& = ¥3 control ¥} CTECO| T8 A =¥ 7S md
3l 2Jol2 B} CTECS Folkman 5-¢] B e}t 7o) 4]
AAA Al A el abie)l YRS FeE S 5
A N2 77} Eohdths AT AHE vEO=E A
o 93t ATAHEE A8l dABRAALE -l =8-S
= 7102 AT} Kapoor 52 A7ollA1° CTECS A
2L TS Pk afFoln 53] AR 248
Aol B8 F AoF BT
CTEC Y=SiA7t 78 slol =248 X3 FollX=
AP s st = Qlnh AT 10Y A &
A Bh)7t glox| oL g A o] 7HAEEA] 237t 3
EX7] A&t} CTEC 3+ stol =82S HA|§F 2152
th2 5ol vlal woll HA o] A A HEd
I Aen A FHe) 27 I & AHE gl
AATE 159 AT control wollA] o B wjH o] A
o] e AL FF3EU, CTEC A A2 ZEAAME vE=x
7t = Ao wig- Azt wiE A T]57e] A
Ay 2248 BFE S Tk AN CTEC WedA 7t ¢
Fre Slol=2AS AA3 2ol E 58 AdEle] Ades)
S A3 Jdom A WA dEeA] gk gjzat
H|3) AdfotiEe] 52 2 wdde] P48 w5
53], 2ol AAS SXIAA 91 A &7t H o
S AT 5 AATE Hwang 5] A-7-ol|A &} o]
o] =i AAL] F& el B Aol

o
Yol

A N

KL ot

Al a7} eslarl dldSel Eatdloly &
S T CTECS HAIX ZdalEx)e] 7t
gk Arelnt. Al A8 CTECY AzedS 3
| 13l DPPH A 2oz 275 2 SefRwolE, HE
o] g8 =431, PVAS} PTS ©]83 48418 slo]
=24 H7lslr] 913 CTEC Y=Y AH3tE 23 saitt.
CTEC W= A7} g+ PVA/PT lol=g2ae] EAS 7
Zabar, Al FAS FEdke] SD ratsell A ¢ CTEC 8
Fr slol=2Ale] g5 BN slo|=2Ale] Ha3H
o] AdFA S Afehedl =S 51 CTEC Yzl

oX
=2,
btorlr

AL slo|l=2Ae s 469

sk A sl ol AR BAR E8o] 7T B
= Az,

2Atel Z: B ATE e &Rl FRATAE
Ae181al QgepdAlel 2la] AQHYOR ole] TAI=g

et

!

i
G
ror

il

1. M. Poor, R. Howard, 1. Hall, and 1. Appleton, Am. J. Pathol., 165,
299 (2004).
2. Y. Qin, HW. Wang, T. Karuppanapandian, and W. Kim, Chin. J.
Traumatol., 13, 91 (2010).
3. H. J. Lim, H. T. Kim, E. J. Oh, J. H. Chio, H. D. Ghim, D. G.
Pyun, S. B. Lee, D. J. Chung, and H. Y. Chung, Polymer(Korea),
34, 363 (2010).
4. N. Z. Yao, C. Huang, and D. D. Jin, Orthop. Surg., 1, 231 (2009).
5. Y. N. Martinez, L. Pifiuel, G. R. Castro, and J. D. Breccia, Appl.
Biochem. Biotechnol., 167, 1421 (2012).
6. C. Yan, Z. Xiu, X. Li, and C. Hao, J. Mol. Graph. Model., 26,
420 (2007).
7. H. S. Lee, J. T. Cheong, H. J. Park, T. K. Shin, J. H. Kim, and
J. M. Lee, J. Vet. Clin., 22, 43 (2005).
8. K. T. Hwang, O. K. Kweon, H. M. Woo, D. Y. Kim, and T. C.
Nam, J. Jet. Sci., 39, 645 (1999).
9. M. Bao and Y. Lou, J. Cardiovasc. Pharm., 48, 834 (2006).
10. H. Kim, T. Kawazoe, and D. W. Han, Wound Repair Regen., 16,
714 (2008).
11. K. Gomathi, D. Gopinath, M. R. Ahmed, and R. Jayakumar,
Biomaterials, 24, 2767 (2003).
12. K. Chikkan and H. Takahashi, Clin. Dermatol., 13, 299 (1995).
13. C. M. Hassan and N. A. Peppas, Adv. Polym. Sci., 153, 37 (2000).
14. Y. C. Chen, S. H. Yu, G J. Tsai, D. W. Tang, F. L. Mi, and Y. P.
Peng, J. Agric. Food. Chem., 58, 6728 (2010).
15. S. Hwang and J. Lee, Polymer(Korea), 35, 332 (2011).
16. M. S. Lee, J. C. Yang, S. H. Kim, I. B. Song, M. S. Kim, G S.
Khang, and H. B. Lee, Polymer(Korea), 30, 259 (2006).
17. S. K. Han and S. J. Choi, “The Demand of Dressing”, in Advance
in Wound Care, H. J. Yoo, J. H. Kim, M. H. Park, K. K. Lee, J.
H. Lee, Y. S. Yoo, S. K. Han, and G. Yushimize, Editors, Korea
Medical Book Publisher Co., Seoul, p 167 (2003).
18. J. Folkman and Y. Shing, J. Biol. Chem., 267, 10931 (1992).
19. M. Kapoor, R. Howard, 1. Hall, and 1. Appleton, Am. J. Pathol.,
165, 299 (2004).
20. M. R. Hwang, J. O. Kim, J. H. Lee, Y. I. Kim, J. H. Kim, S. W.
Chang, S. G. Jin, J. A. Kim, S. S. Han, S. K. Ku, C. S. Yong, and
H.G. Choi, AAPS Pharm. Sci. Tech., 11, 1092 (2010).

Polymer(Korea), Vol. 37, No. 4, 2013




<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


