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The effect of fluoride and casein
phosphopeptide—amorphous calcium phosphate (CPP—ACP)
pplication on the color and microhardness of bleached enamel

Youn—Soo Shim * Woo—Yang Choi'

Department of Dental Hygiene, Shin—heung college, Uljeongbu—city, Kyungki—do 450—701, Korea
lDepartmeumf of Dental Hygiene, Gangeung—yeongdong college, Kangeung—city, Kangwondo 210-792, Korea

ABSTRACT

Objectives : To evaluate the effect of fluoride application on the color and microhardness of bleached enamel and
compare it to that of casein phosphopeptide—amorphous calcium phosphate (CPP—ACP) application,

Methods : Twenty freshly extracted human adult molar were each sectioned into halves, the specimens divided and
treated according to five experimental groups: Group 1, treatment with 10% carbamide peroxide (CP) bleaching agent;
Group 2, treatment with 10% CP followed by a 1,23% fluoride gel application; Group 3, treatment with 10% CP followed
by a 2.23% sodium fluoride varnish application; Group 4, treatment with 10% CP followed by a 0,11% sodium fluoride
gel application; Group 5, treatment with 10% CP followed by a CPP—ACP gel application, All groups were treated 6 h
per day for 14 days then immersed in distilled water for 2 weeks, Changes in enamel color were evaluated on Baseline
and Day 14, Microhardness were evaluated on Baseline, Days 7 and 14, Statistical analysis was performed using
one—way ANOVA and post—hoc Tukey tests,

Results : All the bleached enamel specimens revealed increased whiteness and overall color value, Group 1 showed the
lowest microhardness values than that of Groups 2, 3, 4 and 5. In all groups, the hardness of tooth after bleaching
showed a significant decrease in the microhardness as compared with the one prior to tooth bleaching, The specimens
treated with remineralizing agents showed relatively less reduction in enamel microhardness than control group,
Conclusions : The addition of fluoride and CPP—ACP did not impede the whitening effect, The use of remineralizing
agents during bleaching treatment can significantly enhance the microhardness of bleached enamel, (J Korean Soc Dent
Hygiene 2010 ; 10(3) : 475-483)

Key words . CPP—ACP, fluoride, microhardness, tooth bleaching
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I 1. Study groups and characteristics of treatment materials(n=10)

Group Contents Brand Name Active ingredients Manufacture
1 10% CP Opalescence 10% CP Ultradent, USA
10% P+APFEF gel Topical APF Gel 10% CP, 1.23%F Sultan, USA
3 10%CP+Fluoride varnish ~ Duraphat 10% CP, 2 23%F Colgate, USA
4 10% CP+PF UltrakEZ 10% CP, 3% PF, 011% F  Ultradent, USA
5 10%+ CPP-ACP Tooth Mousse 10%CP+CPP-ACP GC, Japan
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2R3 Zo|7h §1ATHP0.05).
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T R 2 vl 7]|7ke] Frkeko] whet s ol A

SAMCR fFofRt ApolE HYrhp0.05). AL*HS  ElaL izt 7t
S7FFAAL Aa¥ghat Ab* S Hasskgic A Wt
Fo B, BE AT fEdiks BAHCE  Sofdt Jol2 RYrHp00b).
2 2kl 7k ISltHp 0.05).
E 2. Mean color parameters (L*, a*, b*) before and after bleaching procedure for 14 days (mean+SD).
Group ALY Aa® Ab* AE® p'
1 74 +22 -02 £ 04 -14 £ 1.3 77 £18 <0.05
6.1 + 31 06 + 09 21+ 21° 71+ 22 0.05
3 71+23 -02 £ 12 -12 £ 18 76+ 14 <0.05
4 66 + 26 -05 £ 05 -30 £ 2.3 79 +11 <0.05
5 62 18 -04 £ 07 2.0 + 25° 72 £ 24 0.05
o’ %005 2005 €005 2005
Values are reported as the Mean * Standard deviation
"p-values are determined by paired t-test and denote the significance between baseline and final bleaching
“p-values are determined by one-way ANOVA
**“The same character are not significant by Tukey’s multiple comparisons at a=0.05
3 3. Surface microhardness of experimental groups during bleaching treatments
Group Baseline(Day 0) Day 7 Day 14 p1
3575 + 35° 3324 2.3 3178 + 2.8 <0.05
2 3556 + 0.2° 339.1 + 30 3243 + 36° 0.05
3 3BL5 + 2.8° 3405 + 37 3353  2.4° 0.05
4 3542 + 37° 3352 + 08 3304 + 15° €0.05
5 3528 +2.2° 3348 £ 19 3325 + 29" <0.05
p2 20.05 <0.05 0.05
Values are reported as the Mean * Standard deviation
1p—values are determined by paired t-test and denote the significance between baseline and final bleaching
Zp—values are determined by one-way ANOVA

**“The same character are not significant by Tukey’s multiple comparisons at a=0.05



a2l 1. Microhardness of experimental groups during

bleaching treatments.

—m—10% CP
360 —o— 10% CP+APF gel
- 10% CP+Fluoride varnish
T —v— 10% CP+PF
350 10% CP+CPP-ACP

340

330 -] ~— v

Microhardness (VHN)

320

3101

.~ |
4. 3% 9 20

10% CPZ& o]83F 27} njilee #Helsha 714 0]
Astn] mutdoloj] @A) Sa7k Z7FstaL ik 1
B} o]d Aol Beka X 2buhelEat ghejo] of
3 9710 P g nAAES] 227} HolRk B
o) BAo] d3l o} H= ojzdo] Bt AAolc. Ho}
ulso] HP:= Balefo] Zo} 44 Aohiahg 53] 4|
ST wEE] AAwee (s x|zt 3
S 9HX7Ith A ZFge] 7]A Zo]| hydrodynamic
theory7} 714 HEA 02 Wolx| 31 iz, o]t Ao}
Al el FAI7E 2=s) S22 AR HeE T2
2 ART871E A=l F52 YAAITRE Ao
o, olel AZtaSS ¢EhA7]7] I3t o
oMk FEA 52 ¢4 #4sto] hydrodynamic

A3t Ao AAHDE 7
wah Zolck. Aojulul Az} Fof A2AhyIA ) E
ofel TPy Agksia ok

rr

mechanisme Apdsh=

golgl AWe wqetHoR wu, Wadel ww
W Aspg R9lolA 2t Qa2 771A Aol
wALZE0. 24 )48 (micropore) o] #HYal= Aol
o, B oA FAE nlAlEEe] AAE 24w
Qg ErbH o Z FFaFE Aol v et 2
oftk. X|oFEHY| nHAE Mol W o] 2ajer 4
Wotz Qs 1714 St o] itk Wbl By
of waje} Ayst ol Xt et B Ut

¢t m ]H“Zﬂ«] U—’FE S7HA171aL vy

AZIt}, Thylstrup 598 242 x]o}o] 2
£ B4V E3)E AHe R ghilE]|o] Z[Ho|
ol YA Eart e oR AEE=
$415113) 4 (fluoroapatite) 0] gAJo] Fx1%] o]

AgHow wael mNE $AT 4+ AT
Delbem} Cury 5'92] Ao oJabal 4k Ea
F4 B Aut e Eeo) | 2 33
of| Tt A3t 2He] EHaloA =
o) ¢ m}olela SRck pHrt she 1
5 tray S olgele] 7ol Hg A7 T gl
3} Aol9A%S A Sle|A Bagt CaF2st 2
< layer7} g4 oA WA SIT AL SHGiT:
Abslpaof| sodium fluoride®} potassium nitrate7} 3+

O

1
=
bt

% _
}E i3
s
iy e

5 O A
‘_}"l‘"l

m

S5 oA E o]-835to] x|o} njyl & ZHo|| FHAlx}b
2o} rag it dATF
H =oAL 10% CPE o]gsto] B4 U CPP-

£ o]-gsto] 1447Ho] mjuf mprdojut 2o A v
S 5743 A3} ol A sk F5io] Z3iE
& = Ut = Aol A 542 CLE L* a*
% a3lo] M 7|2ttt L 7o) =
7k} a* of b*ghe] A= X|o} u|w o] AvkE ey
= 783 A|skolrh. 2 AP oA txa-S EF
E oA ARE Aol wheh LY g STk
(p<0.05). T3t a* &} b* g2 baselined] ) 7F4sH3
THpC0.05). T2 njwA 2ol wE a* o] Hh=
L* gkak b* gk Wik Boh A4 Jepg A4 A gisto]
T = A Hote A TET = QU8 v
A 2jol| w2 b* ghe] k= a* 79 tﬁi}li'q e
]0}«] "”Z"ﬂ/ﬂ Lghfo] Zha % Sy

I

¢

7hsa HAe AEX7} 33 A% o wjo]n] 3305}

A Wshs A oz Fofusittal Husigie), 2 A
Fo)A AE*ZES HH QAR o R ou|7) 9l 220
2 LERdT. mraw oje) Zof] B4 4 CPP-ACP=

dhatt wlgak o) njw EHt glo] A wale



At
BShe v & nE P
of| A ujl M3t vlwe uf AAaE B UTHpd0.05). 13

(10% CP), 22(10% P+APF gel), 37(10%CP+
Fluoride varnish), 4:2(10% CP+PF), 52(10%+ CPP-
ACP)9] njwl A wq|AE ghe Z+ 7+ 3575, 3556,
3515, 3542, 3528 VHNo.2 7} 3 uft} gre] o]z}
QloL}, 1417k njw & Aw 7ko 7} 7} 317.8, 324.3,
3353, 3304, 3325 VHNCO.2 7} Zujc} 7re] 2jolE 1
et ol B4 9 CPP-ACPE o83t A3t A2l
ol Etstar v A W uF =] A B
i, A A E ohA 2 tixdtollA 7HE =& Tl
AAE A4S BAtHp0.05). Az o2 33}t A
S o 2 dixtol| wisl ulAlE =S 74 Aozt
211, fluoride varnishE -89t & || Ax=7} 71
27 3rashelek. Agst Ael Azto] Zutglel whet =
= wollA Bl A u|AFE ghof| Bls @ stk

o] A+tollA 27| mAA = 4=2]= 351-357 VHNO]
o, 1447 v]dl & 27] A= g} vl asiA 5-12%9]
7Ha2 Btk Metz £29} Oliveira £299] ¢l7Lo)A]
B4 B 7458 CPof g3t vt gharElA] o

® uwvgza% 54 @ A3k Aol7} gk
2ol WL o & B oyl
= = 57
FA11, o] ZA3l= Bizhang J% Attin 59| ¢A-Fo A}
Zro] tizol Hla) nAAET}F & AR, Ba

L Marinelli 52”7} Gelhard9} Arends £%29] ¢i7to]

A AR W e A @] S Fote] Baolol &
3w HeEbgo] QAAES ZAsicty W uskyct
CPP-ACP% Reynnold £279] i7tol| e} Zo] 2]w
Alte ol 2453 219] 557t Z71810] 2re] 27]
2 olgg JAstar F7|- el Ak FX% A0 A}
FHtE 249 CPP-ACP= vjdA|e} &3He Fojl=
2ol Gere Fof tRof Al ujd] F ulA] Fr=rt
2510, o]=0] SHE oAM= nAE =T E
FA3) zﬂgi Holtt,

Ehrlich % 2 ZJolxrH 2% sodium fluorideE &=
EZ s wf W mHo] BE3lds 5% P4t &
3] 9 v g wi=r)a %ic) Armenio 5
2 1.23% sodium fluoride & A7} 0| & 487} tray &

4L
4

9
v
>
O
)
Ir
g\l
&
rlﬁ
A
_ﬁZ
Hl
u=)
1o
=
1= 4
2,
H‘l

N
N2

oy o

=42t CPP-ACP X{2|7} x[0tQ] Mut O|MZ =0l 0fXl= F&

olgsto] £ 3 A¢ Nzl mHo|rk 8
Atk Costa 522 10% CPE AMg3to] njuigt
PFe} APFE 25 7F =23 oA vA| 4=
A5kl ot 2kl HlE) é % A5kl o) 2 A
AT} 433t} Bayrak 5> 38% HPE ©]&3f 5
27k 33| v|w & 3 CPP-ACPE %43t A1} ]
To] 2712 worka kgt Nathoo S92 2271
10% CP& wj¥] 3 17 8743} )5t s17] 93
QFErH o] Hat gt %EH% = vA el Aol ¥
s} Qiglchal shelch 1 ol lFER e Algs)
52 ujol2a shgick 6} 5k 3 Aot olget
Hof| HgiZoll e Etolal 14 7t v & w7 =
o] 7145 B grt o] A= de Oliveira S*V2] A7)
A} 7o) 10% CPE ol g3to] Zaat B4E drat
o] QlEloho] A WS HISPHA 147 uw] & xjo}
FHO nAFEE AT A3 BE oA nAEE
o) F4g Wo] B Q7o) 22 S WYk B Y
CPP-ACP 5| A3} A4 u)w %
G F7) grom nFE Fag Fold] AT
A BHEA AAJolA] wjdl] & A& o R #gato] X
Hol| AF3te ExIsk=t] AMgE o Aof & Rolck.
o] A= in vitrol] AFCZ Y S A=

) o
-

Hloggl 2= glo] B 28 T x|oto] Ayl ZHAE|
HAIE 712 AFEA], O R in vivo AEE F5l

s oAl w12 e A
7} ol Ao} 3 o], E3F ] F Ko
Ul 451t ol 3 845 B8 W 2
A} ] S
s}

= Aol A7} ngo = AgStT G 10%
= o]8s}to] 14 7t w]ust _?F— =4 ‘3—4 CPP-ACP

Fl et AAE AHgstol Xlo
o] ol YAl BrkstLat sl A
2| BAE o] @3] A|HE ARSI L, X|olA|HL
ZF 1070 572 BFst4d) 132 10% CP, 2+
10% CP+APF gel, 37+ 10% CP+varnish, 4+



10% CP+PF, 5++2 10% CP+CPP-ACP=Z E&35}0]

AR B ool e AulE o)

L wjuls gk e oA LF, a¥, b* ghal A walek
AE Zhe izt D}XWWE’ olgy 7]7to] F7}
ol wEl FAFHORE fogt Zolg HYT
(p€0.05). L*gke 3718t aL, a*gfat b* 4k

aFqlet 1y vl E]o] ubE a* gre] k= L*

#F b* ghe] wst B A A Eepyith b g 1

£ oAl vl F +(eRA) oA (s
WFoR FAHE WIS T 5 At

, 2-57& Baseline?] Zfat v|nsh uj] 9-2]5F 7k
£ BP(p0.05), thrael 1dtollA 7hg w32
2.4 VHN) 55 Vretsich v]e 14 oA %= 2-53¢
u MRS s HAth 3u-2 7HY =2 1]
A7 (3353 VHN)& B, 27 7P %
2(317.8 VHN) gk Yedict. Paired t-test A}
o) Ao} v $0] mAAEEE fO3 AfolE K
AL(p0.05), g3t A2] Alzto] Zmglol whef &
£ TollA v A ulAg e gholl vlalA] skl
Ok AefshA] ok tiztol] vlsliA E 3kl
olte] AFESS 3l B, 10% CPE ol%?‘f& Ao}
njele. zjote] Amslo] mabAolw, mw § E4 gl
CPP-ACPE o83t ARgs} 2|71 2|0} njdo] Aafel=
PR A AT ES ) 2 ns ol mAlE e 2
a5 Hlou) ARgs) Ay g v ZH%} = o}Xl o
w2} s & uf AR d gasiglck vl
= 9 CPP-ACPE H2at 2jote] md *OEHSZ}L/,\—E] 2
T2 Blks AL AlgEoIAoF & Ao R Al

r1o
J

F

o



480 x[oto|# £ EALF CPP-ACP XM2|7} x|ote| Mut O|MZ=0f O|Xl= S

gags

1. Nathoo SA. The chemistry and mechanisms of
extrinsic and intrinsic discoloration. J Am Dent
Assoc 1997 Apr:128 Suppl:65-10S.

2. Zaragoza VMT. Bleaching of vital teeth - technique.
EstoModeo 1984:9:7-30.

3. Basting RT, AL Rodrigues Jr, MC Serra. The Effect
of 10% Carbamide Peroxide Bleaching Material on
Microhardness of Sound and Demineralized Enamel
and Dentin In Situ. Oper Dent 2001:26:531-539.

4. Josey AL, Meyers IA, Romaniuk K, et al. The
effect of a vital bleaching technique on eanamel
surface morphology and the bonding of composite
resin to enamel. J Oral Rehabil 1996: 23:244-250.

5. Basting RT, Fernandez Y Fernandez C, et al.
Effects of a 10% carbamide peroxide bleaching
agent on roughness and microhardness of packable
composite resins, J Esthet Restor Dent
2005:17(4) :256-262.

6. Reinhardt JW, Eivins SE, Swift EJ, et al. A clinical
study of nightguard vital bleaching. Quintessence
Int 1993:24:379-384.

7. Montgomery S. Rotstein 1. Stabholz A. External
cervical resorption after bleacheing pulpless teeth.
Oral Surg 1983:57(2) :203-206.

8. Bailey SJ, Swift EJ JR. Effect of home bleaching
products on composite resins. Quintessence Int
1992:23(7) :489-494.

9. Nathoo SA, Chmielewski MB, Kirkup RE. Effect of
colgate platinum professional toothwhitening system
on microhardness of enamel, dentin, and composite
resins. Compend Contin Educ Dent Suppl 1994:24
:627-630.

10. Ulukapi H, Bengerli Y, Ulukapi I Effects of
pre-and -post operative bleaching on marginal
effect of leakage of amalgam and composite
restorations. Quintessence Int 2003:34:505-508.

11. Basting RT, Fernandez Y Fernandez C, Ambrosano
GM. Effects of a 10% carbamide peroxide bleaching

agent on roughness and microhardness of packable
composite resins. J Esthet Restor Dent 2005:17
(4) :256-262.

12. Akal N, Over H, Olmez A, et al. Effect of
carbamide peroxide containing bleaching agents on
the morphology and subsurface hardness of enamel.
Journal of Clinical Pediatric Dentistry 2001:25:
293-296.

13. Leonard Jr RH, Bentley CD, Haywood VB.
Salivary pH change during 10% carbamide peroxide
bleaching., Quintessence Int 1994:25:547-550.

14. Haywood VB. Current Status of Nightguard Vital
Bleaching. Compend 2000:21 (suppl 28) :S10-S17.
15, A2 414 dw<e gt xjofo] Thofel A
st A7t 7714 g wste] = 9k oA

71A18k8] A 2008:35(3) :255-264.

16. Addy M. Dentin hypersensitivity: new perspectives
on an old problem. Int Dental J 2002:52:367-375.

17. Meurman JH, Ten Cate JM. Pathogenesis and
modifying factors of dental erosion. Eur J Oral Sci
1996;104(2) :199-228.

18. Thylstrup A, Fejerskov O. Textbook of clinical
cariology. 2nd Ed. Copenhagen : 1994:231- 257,
288-299.

19. Delbem AC, Cury JA. Effect of application time of
APF and NaF gels on microhardness and fluoride
uptake of in vitro enamel caries. Am J Dent 2002
Jun:15(3) :169-172.

20. Ralla G, Saxegaard E. Critical evaluation of the
composition and use of topical fluorides, with
emphasis on the role of calcium fluoride in caries
inhibition. J Dent Res 1990 Feb:69 Spec No:
780-785.



21. Shannon H, Spencer P, Gross K, et al
Characterization of enamel exposed to 10%
carbamide peroxide bleaching agents. Quintessence
Int 1993 Jan:24(1) :39-44.

22. Ruyter IE, Nilner K, Moller B. Color stability of
dental composite resin materials for crown and
bridge veneers. Dent Mater 1987:3:246-251.

23. Metz MJ, Cochran MA, Matis BA, et al. Clinical
evaluation of 15% carbamide peroxide on the
surface microhardness and shear bond strength of
human enamel. Oper Dent 2007 Sep-Oct:32(5)
1427-436.

24. de Oliveira R, Paes Leme AF, Giannini M. Effect
of a carbamide peroxide bleaching gel containing
calcium or fluoride on human enamel surface
microhardness. Braz Dent J 2005:16(2) :103-106.

25. Bizhang M, Seemann R, Duve G, et al
Demineralization effects of 2 bleaching procedures
on enamel surfaces with and without post-treatment
fluoride application. Oper Dent 2006 Nov-Dec:
31(6) :705-709.

26. Attin T, Betke H, Schippan F, et al. Potential of
fluoridated carbamide peroxide gels to support
post-bleaching enamel re-hardening. J Dent 2007
Sep:35(9) :755-759.

27. Marinelli GB. Donly KJ, Wefel JS, et al. An in
vitro comparison of three fluoride regimens on

Caries Res 1997
31(6) :418-422. 28. Gelhard TB, Arends J In vivo
remineralization of artificial subsurface lesions in
human enamel. J Biol Buccale 1984 12(1) :49-57.

29. Reynolds EC, Cai F, Shen P, et al. Retention in
plaque and remineralization of gum. J Dent Res
2003 82(3) :206-211.

30. Ehrlich J, Hochman N, Gedalia I, et al. Residual

fluoride concentrations and scanning electron

enamel  remineralization.

microscopic examination of root surfaces of human
teeth after topical application of fluoride in vivo. J
Dent Res 1975 Jul-Aug:54(4) :897-900.

31. Arménio RV, Fitarelli F, Arménio MF, et al. The

A

bi

|29 481

effect of fluoride gel use on bleaching sensitivity:
a double-blind randomized controlled clinical trial. J
Am Dent Assoc 2008 May:139(5) :592-597.

32. da Costa JB, Mazur RF. Effects of new formulas
of bleaching gel and fluoride application on enamel
microhardness: an in vitro study. Oper Dent 2007
Nov-Dec:32(6) :589-594.

33. Bayrak S, Tunc ES, Sonmez IS, et al. Effects of
casein phosphopeptide-amorphous calcium phosphate
(CPP-ACP) application on enamel microhardness
after bleaching. Am J Dent 2009 Dec:22(6)
:393-396.




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




