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Abstract Bacterial infection is one of the major problems that seriously threaten people’s life and health. In recent years,
photothermal therapy (PTT), which uses photothermal conversion nanomaterials to convert optical energy into thermal ener-
gy for sterilization under specific wavelength laser irradiation, has aroused wide interest of researchers. Compared with tradi-
tional antibiotic therapy, the new anti-bacterial strategy photothermal therapy shows the excellent performance of controllable,
minimally invasive and less bacterial resistance. However, monomodal PTT therapy is not ideal because it is often associated
with side effects such as inflammatory reaction. Therefore, it is necessary to develop novel photothermal antibacterial system
with high biocompatibility and safety to fight bacterial infection. Combined antibacterial strategy can effectively solve this prob-
lem. In this work, mesoporous carbon nanospheres (MCN) were prepared and oxidized by the mixed acid to obtain carboxyl-rich
oxidized mesoporous carbon nanospheres (OMCN) with high biocompatibility and photothermal properties. Then, OMCN-
PHMB nano-antibacterial platform was obtained by grafting the antimicrobial agent poly(hexamethylene biguanide)hydrochlo-
ride (PHMB) onto the surface of OMCN with amide covalently. The photothermal properties of the system were evaluated and
the results showed that the photothermal performance of OMCN had a good dependence on the concentration and power density
of near-infrared light. Similar to the OMCN, the obtained OMCN-PHMB exhibited excellent performance of photothermal con-
trollability and photothermal stability. /n vivo and in vitro antibacterial experiments showed that the therapeutic effect of
OMCN-PHMB under 808 nm laser irradiation was significantly better than that of other treatment groups under the single mode,
which confirmed the excellent antibacterial effect of OMCN-PHMB combined with photothermal therapy. In addition, histolog-
ical analysis showed that the nanoplatform had no significant toxicity to the major organs of mice, indicating OMCN-PHMB had
a high biocompatibility. To sum up, the photothermal synergistic nano-antibacterial platform constructed in this study is expected
to serve as a safe and controllable biomedical platform to combat various diseases caused by bacterial infection, providing a new
antibacterial strategy for clinical treatment of bacterial infection diseases.
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Figure 1 SEM images of (a) MCN and (b) OMCN, XRD patterns of (¢) MCN and (d) OMCN, (e) FTIR spectra of MCN, OMCN and OMCN-PHMB, (f)
size distribution of MCN and OMCN, and (g) Zeta potential of MCN, OMCN and OMCN-PHMB
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Figure 2 (a) UV-Vis-NIR spectrum of MCN and OMCN (Inset: photo-
graphs of MCN and OMCN dispersed in deionized water), (b) tempera-
ture changes of OMCN at different concentrations illustrated with an 808
nm laser (1.5 W/em?) and (c) corresponding infrared thermal images, (d)
temperature changes of OMCN (55 ug/mL) after irradiated by an 808 nm
laser with different power intensities and (e) corresponding infrared ther-
mal images, and (f) recycling-heating profiles of OMCN dispersion (55
pg/mL) irradiated for five on/off cycles (1.5 W/cm?)
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Figure 3 (a) Photographs of S. aureus colonies on an LB agar plate
after treated with PBS (pH 7.4), OMCN (55 ug/mL), PHMB (2.86
png/mL) and OMCN-PHMB (55 pg/mL) with or without NIR irradiation
(808 nm, 1.5 W/em?, 10 min), (b) S. aureus urvival ratio for the different
groups with or without laser irradiation (808 nm, 1.5 W/cm? 10 min)
[determined by measuring the optical density at 600 nm; Error bars rep-
resent the standard deviation (n=3). Asterisks indicate statistically sig-
nificant differences (; *s, *P<<0.05, **P<<0.01, ***P<0.001)], and
(c) LIVE/DEAD fluorescent staining results of S. aureus after treated
with PBS (pH 7.4), OMCN (55 pg/mL), PHMB (2.86 pg/mL) and
OMCN-PHMB (55 pg/mL) with or without NIR irradiation (808 nm, 1.5
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represent the standard deviation (n=3)]
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Figure 5 (a) Schematic diagram of infected wound formation in mice
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Z514; % MCN, OMCN, OMCN-PHMB #5435 55
TR, A8 RS 2ZS90 BRI K Zeta HIAL ST BT
53 AT 38 R BPRLAR 53 AT e Zeta FRA; SR A8 HL AR
e 21 A0 A (FT-IR) % Fr i) 8% 40 K kL it 47 20 41 e 1
58T R AE ST HT OMCN 5 OMCN-PHMB F
s o7 R T A K EE AR A
4.4 SRR

B 1 mL & ASFEIRFZ ) OMCN Fil OMCN-PHMB %
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T, R 808 nm ULLLAMNEOEL RS (P=1.5 W/em®, 10
min), AT IR BER IR B T AR AL ;B 1 mL K
455 pug/mL ) OMCN Fil OMCN-PHMB %%, FHA
[ Dh oL IS (P=0.5+ 1.0~ 1.5 W/em?, 10 min), 547
TR FE B RSN D22 AR 1 L, SR F ARZL A UG AR .
Ab, B EUGE L ANEOE IR 10 min, )5 HARBHE
i, SEEAESE TR, KIFH OMCN 5 OMCN-
PHMB [t #vta e PERe.
4.5 {RIMAENIR

PL& 38 (0 A BRI (S, aureus, ATCC29213)F1K 7
FFBE(E. coli, CMCC44102) NI 75T %, SL5:4> N PBS.
OMCN. PHMB. OMCN-PHMB. PBS+NIR. OMCN
+NIR. PHMB-+NIR. OMCN-PHMB-+NIR J\4H, #4H
BRI S LR M R R, R R AR N
1.0X10° CFU/mL, H:#1 PBS 41445 (X8, PHMB [k
%4 2.86 pg/mL, OMCN 5 OMCN-PHMB 32K 55
ng/mL, YEIRZFH 808 nm BRI AL EE(1.5 W/em?, 10
min). B, FAEEIFR 150 r/min, 37 CHUETHF
6 h. WHL 100 uL &4 5 B3 kAT PR iR A, % HF
T 37 CHEBEFFAME 24 h, WEAFHEKRN,
RS, Ik 4 B AR KA SE G E— 2B VAN T AR R I
YU g HPNEAR G5 W, Supporting information).
4.6 HEAESEREELE

RO FIRS AR E R, REEET
1 mL ¥ PBS ZZm, 73 A1MA FDA (10 pL, 10
mg/mL)F PI (5 uL, 1 mg/mL)4ek}, I RIS 0.5
h. BEJ5 3500 r/min B0, PBS (pH 7.4)¥cik =k LK%
RYRL, SRIFY AR, e a R POGE B B M g2
S P G B DL
4.7 FRImEMNK

R 5 16 /s BRUBE AL 43 8 B 4H (PBS. OMCN
OMCN-+NIR. PHMB. PHMB+NIR. OMCN-PHMB.
OMCN-PHMB-+NIR), 758 H/NRE R BERLIN 5
mm IR B2 A CL AT, T4 DAL S 20 ul 1
S. aureus EIFW(10° CFU/mL), JEHL 24 h AT EE /N R
T ERAH B 1 RGBT IR PBS. OMCN
(55 pg/mL). PHMB (2.86 pg/mL). OMCN-PHMB (55
ng/mL) 73 S 245 UGS, A T —K
K H 808 nm HOEHE A ALF(1.5 W/em?, 10 min), B/ i
AN AR RS AT AT, BRI %A
ANBRE AR BRI AR AL, A T HE— D VRANY
EABUEE T, NRAEIRIT 5 d JFASE, RAELHER T
MONTH AL KA & AN B FEAS, JCT 5 mL FRVRAR S I dk
1, 150 t/min, 37 CMF T E 8 h. Fifl 544 4H T &l
FRRE 10 15, WREX 100 pL A5 FREMART 7R |, 37 CH:
FEHWEE 24 h, FARGCTE, IR T AT
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F F R

4.8 HIAESHT

KEEWRITH S d Jatn DGR H A bR A 2 R H
fE(w=4%)[EE 1 h, R/F A, VI 4 um ERHE
Fr, T IR ACKS AP 41 e 033 (H&E) Y 1, I B s
IR, i 6T 2 B AR A A R, HE— 2B
OMCN-PHMB [IHLHRE ST, /NEC FF R il B4
A% LR FEIRE VR A EE, DAV DU R R I AEY 2% 4
.
49 ZiHFESH

BT B Y A B+ bt 2 (x £5)FoR, 2Dl
I3 NG SIS RIS R, S MR BN R
ZZHT(ANOVA)EAT Gi it 70 #r, P<0.05 R BAEE
PGt ER.

References

[1] Qiao, Y.; Ma, F.; Liu, C.; Zhou, B.; Wei, Q.; Li, W.; Zhong, D.; Li,
Y.; Zhou, M. ACS Appl. Mater. Interfaces 2018, 10, 193.
[2] Sun, J.; Fan, Y.; Ye, W.; Tian, L.; Niu, S.; Ming, W.; Zhao, J.; Ren,
L. Chem. Eng. J. 2021, 417, 128049.
[3] Chen, C.; Chu, G; Qi, M.; Liu, Y.; Huang, P.; Pan, H.; Wang, Y.;
Chen, Y.; Zhou, Y. ACS Appl. Bio Mater. 2020, 3,9117.
[4] Liu, C.; Feng, S.; Ma, L.; Sun, M.; Wei, Z.; Wang, J.; Chen, Z.; Guo,
Y.; Shi, J.; Wu, Q. ACS Appl. Mater. Interfaces 2021, 13, 38029.
[51 Li, J.; Li, B.; Wang, J.; He, L.; Zhao, Y. Acta Chim. Sinica 2021, 79,
238 (in Chinese). (LK, 215, TLRE, 78, BT €, R¥F
1R, 2021, 79, 238.)
[6] Shen, H.; Jiang, C.; Li, W.; Wei, Q.; Ghiladi, R. A.; Wang, Q. ACS
Appl. Mater. Interfaces 2021, 26, 31193.
[71 Yu, X.; He, D.; Zhang, X.; Zhang, H.; Song, J.; Shi, D.; Fan, Y;
Luo, G,; Deng, J. ACS Appl. Mater. Interfaces 2019, 11, 1766.
[8] Qi, Y.; Ren, S.; Che, Y.; Ye, J.; Ning, G. Acta Chim. Sinica 2020, 78,
613 (in Chinese). (GFHT, fERUAR, 250, RS, THIA, $ ¥
1%, 2020, 78, 613.)
[9] Li, J.; Wang, Y.; Yang, J.; Liu, W. Chem. Eng. J. 2021, 420, 127638.
[10] Guo, C.; Ma, X.; Wang, B. Acta Chim. Sinica 2021, 79, 967 (in
Chinese). (¥FEHE, S/NA, T, LF5IR, 2021, 79, 967.)
[11] Cao, F.; Ju, E.; Zhang, Y.; Wang, Z.; Liu, C.; Li, W.; Huang, Y.;
Dong, K.; Ren, J.; Qu, X. ACS Nano 2017, 11, 4651.

[12] Yan, T.; Liu, J. Acta Chim. Sinica 2020, 78, 713 (in Chinese). (/i
&, MR, feF R, 2020, 78, 713.)

[13] Yu, Y. T.; Shi, S. W.; Wang, Y.; Zhang, Q. L.; Gao, S. H.; Yang, S. P;
Liu, J. G. ACS Appl. Mater. Interfaces 2020, 12, 312.

[14] Geng, H.; Cui, J.; Hao, J. Acta Chim. Sinica 2020, 78, 105 (in Chi-
nese). (HKEH, R, A, 5541, 2020, 78, 105.)

Acta Chim. Sinica 2022, 80, 265—271

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

[15] Aksoy, I.; Kucukkececi, H.; Sevgi, F.; Metin, O.; Hatay Patir, I. ACS
Appl. Mater. Interfaces 2020, 12, 26822.

[16] Wang, Y.; Zhu, D.; Yang, Y.; Zhang, K.; Zhang, X.; Lv, M.; Hu, L.;
Ding, S.; Wang, L. Acta Chim. Sinica 2020, 78, 76 (in Chinese). (+
BEk, ARIEH, BPH, kB, skiEm, B, A7), T, £
=, SR, 2020, 78, 76.)

[17] Yan, L. X.; Chen, L. J.; Zhao, X.; Yan, X. P. Adv. Funct. Mater.
2020, 30, 1909042.

[18] Liu, Y.; Guo, Z.; Li, F.; Xiao, Y.; Zhang, Y.; Bu, T.; Jia, P.; Zhe, T.;
Wang, L. ACS Appl. Mater. Interfaces 2019, 11, 31649.

[19] Jiao, Y.; Zhang, X. Acta Chim. Sinica 2018, 76, 659 (in Chinese).
(FEBH, 3KAv, L5 4R, 2018, 76, 659.)

[20] Zhao, Y. Q.; Sun, Y.; Zhang, Y.; Ding, X.; Zhao, N.; Yu, B.; Zhao,
H.; Duan, S.; Xu, F. J. ACS Nano 2020, 14, 2265.

[21] Huang, S.; Liu, H.; Liao, K.; Hu, Q.; Guo, R.; Deng, K. ACS 4ppl.
Mater. Interfaces 2020, 12, 28952.

[22] Wu, Q.; Peng, R.; Luo, Y.; Cui, Q.; Zhu, S.; Li, L. ACS Appl. Bio
Mater. 2021, 4, 5071.

[23] Hu, D.; Zou, L.; Li, B.; Hu, M.; Ye, W,; Ji, J. ACS Biomater. Sci.
Eng. 2019, 5, 5169.

[24] Mei, L.; Gao, X.; Shi, Y.; Cheng, C.; Shi, Z.; Jiao, M.; Cao, F.; Xu,
Z.; Li, X. ACS Appl. Mater. Interfaces 2020, 12, 40153.

[25] Zhang, R.; Yu, J.; Ma, K.; Ma, Y.; Wang, Z. ACS Appl. Bio Mater.
2020, 3, 7168.

[26] Zhou, K.; Qiu, X.; Xu, L.; Li, G;; Rao, B.; Guo, B.; Pei, D.; Li, A.;
He, G. ACS Appl. Mater. Interfaces 2020, 12, 26432.

[27] Yu, H.; Liu, L.; Yang, H.; Zhou, R.; Che, C.; Li, X.; Li, C.; Luan, S.;
Yin, J.; Shi, H. ACS Appl. Mater. Interfaces 2018, 10, 39257.

[28] Abri, S.; Ghatpande, A. A.; Ress, J.; Barton, H. A.; Leipzig, N. D.
ACS Appl. Bio Mater. 2019, 2, 5848.

[29] Zhi, Z.; Su, Y.; Xi, Y.; Tian, L.; Xu, M.; Wang, Q.; Padidan, S.; Li,
P.; Huang, W. ACS Appl. Mater. Interfaces 2017, 9, 10383.

[30] Li, W.; Zhang, H.; Li, X.; Yu, H.; Che, C.; Luan, S.; Ren, Y.; Li, S.;
Liu, P.; Yu, X.; Li, X. ACS Appl. Mater: Interfaces 2020, 12, 7617.

[31] Xu, M.; Zhou, H.; Liu, Y.; Sun, J.; Xie, W.; Zhao, P.; Liu, J. ACS
Appl. Mater. Interfaces 2018, 10, 32965.

[32] Wang, S.; Li, C.; Meng, Y.; Qian, M.; Jiang, H.; Du, Y.; Huang, R.;
Wang, Y. ACS Biomater. Sci. Eng. 2017, 3, 1702.

[33] Cai, X.; Yan, H.; Luo, Y.; Song, Y.; Zhao, Y.; Li, H.; Du, D.; Lin, Y.
ACS Appl. Bio Mater. 2018, 1, 1165.

[34] Ng, I. S.; Ooi, C. W,; Liu, B. L.; Peng, C. T.; Chiu, C. Y.; Chang, Y.
K. Int. J. Biol. Macromol. 2020, 154, 844.

[35] Yu, S.; Li, G; Liu, R.; Ma, D.; Xue, W. Adv. Funct. Mater. 2018, 28,
1707440.

[36] Peng, J.; Liu, P.; Peng, W.; Sun, J.; Dong, X.; Ma, Z.; Gan, D.; Liu,
P.; Shen, J. J. Hazard. Mater. 2021, 411, 125110.

[37] Jia, X.; Ahmad, I.; Yang, R.; Wang, C. J. Mater. Chem. B 2017, 5,
2459.

[38] Liu, C.; Wei, Z.; Huo, Z.; Fu, S.; Li, S.; Yang, Y.; Shi, J.; Wu, Q.
ACS Appl. Bio Mater. 2020, 3, 5048.

[39] Sang, Y.; Li, W.; Liu, H.; Zhang, L.; Wang, H.; Liu, Z.; Ren, J.; Qu,
X. Adv. Funct. Mater. 2019, 29, 1900518.

[40] Yin, W.; Yu, J.; Lv, F; Yan, L.; Zheng, L.; Gu, Z. ACS Nano 2016,
10, 11000.

(Zhao, C.)

http://sioc-journal.cn 271




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


