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Many studies have been reported on osteoblast compatibility and bone
regeneration using composites and hybrids, including silica or siloxane units. However, it is not
clear the structure of molecules involving silicon atoms that has a more effective role in the cell
activity and their mechanisms of cell activation. In this study, we prepared hybrid materials from
chitosan and different types of alkoxysilane and investigated the structures of the
silicon-containing species dissolved from each hybrid and their effect on the proliferation of nerve

cells.
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THDHN, b MIIERICE, AEEO A RO L2 g ‘,
TR 05 mgL HERTVS (M 1), 1970  UHE AR
ERENOEBEICBITDrAHF, 2E0 7 :
A BEDIELEDH S 232 & (Carlisle, Science,
1972 fih), KRlZEE#L A B & U 7c AR RIS
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Biomater, 2015 fi), 2 < ORFFEEIEN T A FBLEW & LG FRYEMEL 2 850 U T A IR 2
MEDOBHFE 23 A T & 7= (Jones, Acta Biomater,2015 ) , EAEIKND & A FJE OB AHES L E
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BE X MAETHIEE (XPS) 1L WiToT, #T RUKEIIXT 2P R EE T + X 7K
BOE T, FHEZEIAG L929 12xH 3 2 Mifu 7 E & MTT assay Cai~<7z,
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FHEN D TOF-MS A7 F L&,
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WL, MREZICE D A Eh, METEAHE Lz & B2 b D, MIEICH ST Y v LR
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BT L7225, A FPEFE 50 uM 2BV T ALP IEMEOFE RIS RMICBWTAHEREITR 5N
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BT, BRI ORI T UIEEE S22, S EIEHE I R E IEWIBIR S o T,
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L,
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i 23 R 2 (8 L7, RT4-D6P2T ~&- Control 3 &
DL MG63 OFER & 1ZE2 Y, GPTMS 3 " ChD05 I
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s (K2), MaEiEs, #EEB X
(O3} i RN R AT AT B E 2 =30 a WA/ Eeo N
5 B ESZO Litidh r 4 BRE T
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RN Lo, MIRNS A FE&EIT GPTMS O
T Control £V HIRVMEAZ R L=, AV N7
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GPDMS HSkDHE BRIV T A LT X 2 MTT assay (2K % RT4-D6P2T Al i 14
WA RTIIIE S 2 Ehs, Mgdifaey P00l (Tukey HSD)

HFEHNL 7 A BITEA L T D KBEOEICE Db DT, I h vy 7V v 7HOFE
HICED2BDOTHDEEX NS, BHFHROLGE, AV NTABRIIT NI UL - BREBEA A
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F ¥ BN L CHIEBRICIVIAEND E WO RERH D, L, MEHIENO 7 A FED
BINFEE ST, =2 PV A b= 20, F U F v 3 w20 L THBRRIIC 7 A FeAa i
BVAENTWenWEBZbND, LML, RO A BREOHA NG, HEEENDEEH L
:#4$mA%i%@%ﬁ’%%Lfméa%ﬁéné DV, MIIETEORE RS, BiHh
FOERG T L POREL 52 TnD Z b PRI, TMSA OXR T, Iz E £
551, %%$®7%f%ﬁﬂl@ﬂ%ﬁfﬁ% Il S 7=, TMSA & GPTMS 13471 %
FFEOE Ru X BHUEE U Th 0 AN R > TWd, — IS, ZAVZ AT AT e RO LD
RTNVT B RRIL, TOFT ) ~—D0EFEL WD LR Rd, ARFZETIE, F ek
FOits > TMSA 13 FUEHERL B L O TOF-MS OFE RN BIFE LR, Ko T, R o #5E
ZRHI L7207 0T B RENFEKRTIEZ2<, TMSA OT7 VT RELESF M URFES LT
HIREEDEENRRNTH L EE 2 LND,

(5) GPTMS TZUE L 7Pl 3R M2 F ) 7 7 A N AI#
GHMS%%MLTW%Lt%b%/%/774ﬁ~%ﬁi B9 100 nm, FLEEDNECE nm F2
DB LS A2 A L TW\W5D Z &2 FE-SEM BiZ(C Doty ZIUZT S T 7 A Nl
D3 2~5 ARFEEEEREE U, 9080 FE CKODAFIE L TV 222 F’EJ75 Loz tE2BND, = R
VRBROMBER LY GPTMS OWRMEIZEWREI RO 7 I 7 BREN A L 2 & 2GR L7z
XPSNis DFER LY 7 v hAvbEnN=7 2/ HEkOE—788ENED L, S YT/ 774
N—=D7T I /L GPTMS DR X VEENKIE L2 Z E12 XD TE 5-NH-CHa-D B — 7 R EE N
BN L 72, Si CP-MASNMR DOFER LV, Noo/Si 1ZEDME TH-> THITE2 TH Y, HEPD
A FJEFHOREIL GPTMS OIRINEIZE 6T —FE T, 7 A FEFHOHEER T T T°=1:2:1
WCITWERTH T2, TNHDORERNLX N 77 A NRN—=DT 2 /L GPTMS DR
VHENKIE L, é%’GmMS@iﬁ#v%ﬁmm%%-%ﬁébf774ﬂ~ﬁiﬁ%%éh
722 LIRSy mot Z OBERBIC X o TR F CHOEEOIRA MR SNzt E 26N 5, &
DOHFUEREIC XV, RS T T MR IIHECAET 5 2 & 722 <, ML EL L 72 o T, BZ
@%Mi%ﬁ@ﬁ%%Lz%@%&ié@ﬂoto:@’&ﬁ% BZlIx hroF /77 AN
—=X° GPTMS & HHFEAITIBARE T, AR ERT 2/ Ha U CEIENICHERAERIC
FoTHEENR WD EEZBLND, D%, BZIIESHIAEHL, TORHEILIBZ ORNE
WZfE>THIM L=, LA L, GPTMS DOWINEIZ k- T BZ OB AIHT S Z LIZFRETH -
72o GPTMS OIWMEBZEIMEIEDH LEBASND T /) —/VEPREINTHDT, BZ ODHILHRF
VHRLT R R EOFHEMEERNEML, TOEHANG S EEZbND, BT RUER
WP D PR RHEIL BZ OIEHEICE > TR 2~ (R 1), BZIEHERZ WS, L EN
PUEREZ R U, £70, BHESFMIRIC )T 2 Miia ek TlE, ChGO5SBS O Al 73
KT L7z 2 Mt o3 IR st 2 s S 7e o 7,
# 1 BZ &L a7 RUEREICRH 2 IR Ofk T

Sample ChGO05 ChG05B05 ChG05B1 ChG05B5

Released amount (pg/sample) 0 0.8 2.8 10.4

Image

Inhibition zone (mm) 0 15+5 163 21+1

(6) GPTMS BXU'TMSA TZME L=t R Z L ofHl

TMSA 2D GPTMS % &0 &7 /AL 2NE <, Z ORI H RO~ U Zv & FRRRE
Fole, = R VRS LN XPS A7 MKV, % MFUERBIEO T 2 /7 3 & GPTMS,
TMSA BL O GP L DOFEGHER SN, & M FH pH (X EOMEK T 7 ALE % TIX
pH8.0 FREE CTH - 723 PBS 12 1 BIRIET 5 & pH7.0 L L 7572, TMSA IRINE AT &
AL 2 fE T & 528, RT4-D6P2T (Zxt L CHllRmtEZ "3 Z &3y hotz, F by
WP 07 X ) FRITH LT TMSA ZE/LETO0.05 L7zt Rue s VRiE T, control & [F
OIS R oz, TNE 0 LIRNEE D72 < 35 & RIRICHIIaEES - BRI
B, 7 HEOERPICE P TN E LT, —J7, GPTMS 0% CldHifaoAa 1 2 fif
RTERD o7, MROBEFITZMBIEH STV MY NHs' & Hifig & o BRI
HEERIZED b DO THD EEZ LD,
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