2016 2019

Development of a mass spectrometry plate for on-chip enzymatic reaction analysis
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This research aims to develop new materials suitable for living organisms by
using silicone polymers as a base for composite materials were created by adding other organic
materials to their surfaces. In the composite material of the silicone polymer and a carbon
material, carbon nanotubes, enzymatic reactions and the mass analysis of the reaction products was
made possible. In addition, in composite materials with a cellulosic biomass, lignocellulose fibers,
the cell adhesion property is higher. The results showed that this method has the potential to be
applied to novel culture vessels.



¥ X C—19. F—19—1, Zz—1 9 (@)

1. WFERHMA YWD R

KT T N—T1E, ZhETy )V a—rvRI~w—/"I—RoF /) Fa—THEEZEME L —V
— WA A MBS ODI-MS)D 7 L — k& LT L, JEECRTF R E D2 il e
THDHILERWELTWE=O, Z oS M ITHEMEA 2RI IESEEARICLEHiETH
0 (B 2014-023461), AEREREEIZHEA L7280 LDI-MS 7' L — b~ GH TE 2 AlREMEI VR X
NE=DOT, ERON—FTF YT A EEDOF L — e ITR LB YT v~TFT U T IVHEMZ gL
L7727 v — ORI A BIICAFSEIZE T LT,

ERYE OGBS IITEMIEE 2T 2 FEDO 1L LT, RA N AFERICBIT 54
VR ESRARHBEY) DRI BB A E 2 B2 LTV D, TH LDI-MS A A — 2 2 ZfiffT i,
ZEEERZB RO TICERDEO A EZRRTILT 2 FRIETHY , BET~DIEH b AJEETH
L, RN O FERBEERISOTOIE L A CITEREE 2V 530> Tk | B
DA DRBPEY & EAHESHT+ 5 EHAM R HIRIIRTERE®R EICH D, £ < OBEA. HHLL
AN EESR SOSE OB BRI, IGEDBRHE OO0 2 IREGR E)EfED 72, ZOAT v
7 DB MBS HT OFRE & 7o TN,

ARG DB FEM T, ARREICHEE L2 ) a— R ~—EBTH 0 | KKKk
AZEARIZT S, FTEESTOBRIZL~ N v 7 AT A FALED X 9 oA A bR A
EHRALRWEERGETHY, () BEKISRICEEEEDITICHELIAD S, (b) Kbz A%
RO B ER L THOT 5, (© RY~—0MIMEEEN LT, ~VFF v o3 —DfERN
Ko, hEOFEEAL, WHEOEW T L— & LTHELD, BESNTIT/EMBSRMEHD Y —
NLELTEHFHEICERENTEY , BHIASRO T %2 M- BEE RO T 2 W REIZ 35 = L3,
K VKB RGN 2 R 2T 5 Z LR IRE SN D,

2. WMHEOHM

AWFFED B HE, A OB D 2R OG- B - it 2 H— 0T A 2AT{T 9
[ F o TN ZAREICT D ERO 7L — hOBRRTH D, Y a—r R ~—% gl
L. RV ~—RENMOGEM BN T-EEFEMEZER- L, V7 b~T U T VDR MEEED L
TEBER BN T PIEE R T 5,

(1) K IERR Sy TR’ 72 E)0 6 miiE sy B, X7 F R7p L), & » (2l LW g kit 2 & >
HEMEERT S,

(2) LDI-MS #FIH L7z, U R—VEEHRLR EOBEZONRBEDINT, A ANV—T > AT U —
=V TN RIEERBT D,

(8) BEHEMIT L DM I BN - B AR AR T 5,

3. WDk

1) vV a—rRY~v—pHH

RYU P AFLmFxY 2 (PDMS)IE SYLGARD 184CGE L « # 7 a— = 7)) D EH| L v F % 5:
1~30: 1 DEHRR) TRA L, RIERSRICHOTELZE, 70°C T 4~10 B o MEEE L2 X0 R
V~—%2dHl L7,

(2) PDMS O FEmL'E
FHEL L 7= PDMS EH OBIAKIGIE, ARy XEEIZL DT T A<, F 721378 HF KIEHERLHE
Ik viTo7=,

(3) HAEFEM DOIER

O%JgH—r > F ) F 2—7MW-CNT, OD: < 8 nm, Length: 10-30 pm)% A % / — /L FDOHEH
WAL Z X0 Sy Bk A RS U F 1A 28 kb L 7= PDMS 24y Bk 23 T4 % = & TPDMS/CNT
BEFBMEER L,

©@0.1, 0.2, 0.5 wt%IZFHmR L=k ra—2xF ) 757 A X—(CNPE7-13V) 7 /Lo —2F )
7 7 A4 3—(L-CNF)(E / ~ >+ U —(BF) D53 #kiik % #lkib L 7- PDMS (23 F L, PDMS/CNF,
PDMS/L-CNF #HA&F M 2 ER L 7=,

(4) BEFH OYIEREAM

PDMS b8 MR & 1 B A RS 5 2 7 (TA Instrument, RSA-G2)Z AV 7=, HESMHITH EE
E 1°C/min, fE 1N, BEFM 30~60°C, A% 1 Hz, OTAHIEIE 0.1 %< L=, HEIZ
SIEY £— R TIT o7z, BMRE OTFBNEIZRBKOBE/AIC X0 RHE Lz, FikdE L TEMIC
R K% T#%. CCD # # 7 (SHONDENSHA, GR300BCM2) T L=, %Dk, HiGfiisT
Y 7 k Image J W CHAiAEZ 0 /2 1KIC LV RB L,

4. WFFERRE:

(1) EEEROSO LDIE & icmid =, R U P A F a4 o (PDMS)FEH O UWE OME 217
57-, PDMS EZMHEHDO T T XA~ E 72137 vbAKZHF) KEERLFIZ X 0 Sk m Ed
L2 EMbinoln, T OH%OERBEBIZE > TEAKMEOK TR Z 72, £7- HF AT
H—RF ) Fa—T CNDGEHOME LS R5N0N, ZHIEERO T/ #EEOEICE D LD



EHETE LTS, HUK BRSO SEM /04T Tl HEICHILOEENBR SN EE L H T
. FEMENE Lo T, T IEBIAKEE ORFEFEE IV, PDMS £fo D ORKIZ
Ko THAMEDETNEZ > TV B A[EEMEEZ MR L TV D, M BB T2 U =B 72137
FH—ERINIFARETH DL DD, X7 F I L CUTEESITREOKE N RIEMRN =D, Bl
KALICHE HHEM b MLETH D Z LRS-, PDMS K c, T4 L i Al (Re=10 :
DIZIZ T 5% ~10%wt% DA/ N7 AT N7 =F )V &RA L, k- mligg Lz & 2 A, PDMS
REHOBKENRM EL, X7F FERRROREELEIN LTz, 7/ ez FH 3
57 A BRIESMBI OB IR LR ) ~—0ENT L, BARIGHKIZT 2 ) LOREBEND 5
LD LBz Bz, PDMS REBUKLHE DL FHES & RT3 EEEITIE S £ 0ndedo
Tefe, RV Y B RBERL -2 EE LI-EMOEREZITo 72, R Hix I 51, 7
a7 R M AT AT Y VR ERT SRR 2 L7, PDMS E4I & LA O
BAR., MR 2EHEE LRICmBMi{b L CTERI L=, £72 CNT 2 A%/ —/LE721F N- A
Fa-2-vm ) FofTEERAHICE Y n#tk, SHEERFLREALEEZA, TrEALT I
VBT HHEAENR S L ONT 20 8EEE L,

(2) PDMS ##f L CZ A0 LDIE &OHTICHIGT 2720, 7 = VT LA B DOIER Z1T > 72,
TN OEM ARG L CER L7Z(Fig. 1-A), . PDMS 4l & ibHl 2 1RA Lo L=tk T
L&, 4 X 3mmX3mmxXEES Imm O 7 = /L% 5x5 fElf~7- PDMS 22k Tx 5, &
Ny ZHEBEFEHA LTy VT LA B EOMABERELICASEIEI— R 2KE LTE
MHRIELTZD OO, PDMS FHD O EGFERENHBINLLT WD, SHOUENRLETH D,
SO U= VT LA R ETEOHIEE~NEAT LD, FHOT X T 2 —52E LT, —%
FIZHWSR TS L—YF—ilE A 4 ACE &SI EE O ST 7 L — h TIIERO & 5 FEH
FFREEEE S Z LR TE RN, (EREBEEZEHT 272012137 L— MEEICR LT
TEE S MO I ORENLETH D, e RFtOfS, WO EE» O Y T 72’iko
THETH—%HFF L, TAHI=LHI0HUICE OB L, EEEAZOWTIIEE A —D
=N L TSI TLCH 7 L—2 2 T2 812, 7L —AICEERRERT X 7 X —%1E
#l L 7= (Fig. 1-B),

Fig. 1. (A) Aluminium mold for PDMS multiwell plate, (B) Platform to adopt in TLC-MALDI frame.
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Table 1. Storage modulus of PDMS.
Re (-) 5 10 20
HPpEPER  (kPa) | 2782.0 | 2076.5 | 548.6
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Fig.2 Contact angle of CNF/PDMS, L-CNF/PDMS and Mix/PDMS substrate.
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(a) CNF/PDMS 0.5% (b) L-CNEF/PDMS 0.5%
Fig. 3. Representative images of HUVEC cultured on CNF/PDMS, L-CNF/PDMS substrates.
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