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Introduction

Until recently, the ECM has often referred to by enigmatic terms such as "ground substance". However, the
ECM has recently received considerable attention due to its importance in cell-cell signaling, wound repair,
cell adhesion and tissue function. New mechanisms of cell adhesion with the ECM are found with
considerable frequency, but all seem to involve cell-surface receptors for molecules that are found in the
space surrounding the cell (pericellular matrix) which, in turn, interact with molecules in the territorial matrix.
Thus, the matrix not only exposes stores and sequesters specific molecules but can also exert a physical force
on the cell and supply feedback which is undoubted of importance in controlling the tissues shape.

The importance of the information built into the extracellular matrix (ECM) cannot be overstated. Disruptions
of ECM can lead to uncontrolled cell growth, and the developmental destruction of ECM during amphibian
molting leads to tissue death. Integration of components of the ECM with cell surface receptors and the
consequent transduction of signals across the cell membrane serve to alter cell behaviour and developmental
fate. Even the intracellular signaling pathways associated with ECM components and their cognate receptors
are conserved. Therefore, it is not surprising that acellular human and animal tissues are frequently and
successfully employed as scaffold materials in research.

Experimental

We set out to engineer the ECM based hydrogels to incorporate growth factors and have translated those to
the clinic. Furthermore, similarly, materials for cornea has become a recent focus. Hyaluronan (HA) was
derivatized with complementary reactive functionalities of hydrazide and aldehyde to give hydrogels upon
mixing. Collagen was crosslinked with DMTMM (4-(4,6-Dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride). BMP-2 was purchased from Wyeth.

Results

We could demonstrate regeneration of bone in animals and in humans using the HA with BMP-2, but with
associated tissue swelling. Also, new collagen based materials aimed for corneal regeneration with strength
allowing suturing have been demonstrated.
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BAT—T /TN A MEREREDE SN & B BEMERER

KRECRT: RS LR ~7 U 7 VAERER RIS R 735
A 5l

FREIXEIC, a7 = UL T X2 A4 MR BR0 . EERAIRKIIICB W Tz
T UMM T T L — N E LTT RN A N RER TR OSSN ¢ ha o T — 7 R
FANIFE—HESECWETH LT BBk 2 BEKEZER L TWE, aTd—4F v, T34
A MTEBITHERRBIGVERR L, WANEOEZBED i Z2 —HIETERLL TS Z &
NG, BOJEEEIIa T —7 2 /T2 A4 NOELER R\ ThEFDOEARIZ L » T il S
%o LIENo T, BAMERTOMEE LCO-BEZIHMET 26 i 0B85 Y,

FEHIIINET, MBI LN FEEET 52T, 27— /7 /8% A4 FOELRmME
L IIEARERE D E BT ICEL D LA TX T2, L0 b, T28% A PRI L 705 a5 — 7
HEDMESEEL IR 7 M) & BLATRE Oum 4 — X — COEEILEE, 27 — 7 ORI BLG: 2 Tk
LT, ZAUC R, BAEE P oEEE Y 2B AR AR OMERIELS CORR A 5
DT HIENTET, E5IT, N TOHFEEREET DD, T/ AT T7—va ks
RN, B ERRME AR 2R 2 BB T MBI CH D 2 BB L, 7V —TEROEE L /)
b 572D DAM—BHF 7 e b 2L a2t Lz O, RO SV R 5 IERE & AN O
BBV T, I RKAMBREOREEMEDOIN R, 725 NIy v 7R ROBEH~OREBONFIZET D
EEE. BEFLBEOERFRFRZEONE L2 2 T, W B REDOFICH L TH EMR Y
T ERMENT e Al RE & T BT SR A e LT,

29 LB /e B EfENTIE 2B U, B AR OMI 25 & - 58 E i < ME TE#E
SN BEAT-, BT, bFGEY X thBMP-2" O#& kA W -k T2 & 5B BAERIC BV T,
TRED X D 72 a1, (1) BEAMEITE R &3S LB b2 3, Q) ‘BEET 12 #
M CIEFLT 2 0% LEMMEIZ22RE £ TIc 24 B2 %45, 3) Yo 7/ RITEEETIIR
< EdmArk & SRV IE OFBIRIR 2 oRn 3. (4) BAESOERMEIZY TV 7 & L CHARICARTT
HINDORESWZHBI LT EHT 5, T40b6, B OTFHERBITELAMEIC L - THIA S 4, fk
TEATETEEEINIIESE G T2 500, BLmEe /12 #Ee O R E b33 2 B2 %)
B3N RGN E o T,

Z 9 LB FiEmIEL. A4 > 77 v MERBOFAE OFEL, ONWTIFEA 77 FD
FERERHMNIC b TRETH Y 2 A%I%, BIAEL - ERME T OFRNIER LT & i
95,

B, TOEONA T U T ARFEREBESEICELE LT, ZE TEN T8V
= F LI KIRRFE RSB TR e Rl 8d% hEr & oA, 72 6 NSRRI W =72 W22 < o4
I, FABRICE W LET,

1) T. Nakano et al.: Bone 31 (2002) 479-487, 2) T. Ishimoto, T. Nakano et al.: Bone 108 (2018) 25-33,
3) T. Ishimoto, T. Nakano et al.: Bone 103 (2017) 216223, 4) A. Sekita, A. Matsugaki, T. Ishimoto, T.
Nakano: J Struct Biol 197 (2016) 260-270, 5) T. Ishimoto, T. Nakano et al.: J Mater Sci Mater Med 22
(2011) 969-976, 6) T. Nakano, K. Kaibara, T. Ishimoto et al.: Bone 51 (2012) 741-747, 7) T. Ishimoto,
T. Nakano et al.: J Bone Miner Res 28 (2013) 1170-1179, 8) Y. Noyama, T. Nakano, T. Ishimoto et al.:
Bone 52 (2013) 659-667, 9) S. Kuroshima, T. Nakano, T. Ishimoto et al.: Acta Biomater 48 (2017)
433-444.

Quantitative analyses of collagen and apatite crystallographic orientation and clarification of bone
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il

2017 AEOWRESMIT LT F 2 top 10 ®HH, 6 dhENZ 7 EWEYTH Y | JIE
DEHGO b L2 FIIRENRS Z T EWREMTH S, £, mfle s o7 BRANC L S
EREOEBEBEL, A AT TIT—bRELTETND, LnL, 2o 378NEYT, O
WEMLERINCAZE TH D, Qi ENMER, Ot Z2Hl# 2 BN H 570 EORER %
ALTHY, BEIEMBFEOERDIEEEL /o> TN D, ARKTIE, v 7ur7rFX MY (CyD) O
S FEHIMEE 2 B U Z o7 RS O R O UCREEANIZ SV T, HHE S OBFIE &
%,

2. RVERZXY U HREFA LS 7 By DR

CyD IZ. RV =F L7 Ya—n (PEG) LEKEMEOBS TEEGHR (RVEr 2 XY) 2
T 5 ENMBNT WD, Fxl, PEG fbA > AU > (PEG 2y F& 2kD) 1T a- BIO y-CyD
ERINT 5L, RVEER XXV HROWEETR L, ZOBBIREZ K TEET 5 L, BHEN
TRUVER XXV U DN HIREINARET D8R, PEC (b1 v AV U AR T5Z E 25Tl
7= (Fig. 1A)Y,

3. TEMEARERR! PEG {bE:fl (SPRA H:4f) 12k B2 v 0 BEMEYDORENS X OEIML
X R EIT PEG HALFERT D & et R E W B 5 — 5T, X N ARk

OEFIEVENE LK T 5, Fox i,

B-CyD &T ¥~ B DRHIIRARA |k —

FAMAEAERZN L TCA AU % PEG

b3 2 &, mpERETERRE<EETE T2

Ll fmT o Loz L (Fig.

IB) 2, 3)O
5T, [FARED 1L CTRIE Sy Rl D7

2 ATA % PEG b L. BN AET L~

7 ANCEARNEZ ST DL, T AT 00

I R OISR AR ME A ) B L JEE A

DOMVE NS NDRER. BinS AKIH IE

BREBIC £ CRIFERIRE/R Z L AV RIB I LT,

ZDXHIT, CyD OB E AR D &, X vy PSR 0 22 8 MR i i
FAPE7R & O SRR 2 BEE (T B RTRE/R 2 L AR S UTn, BUERE 1. 3RPICEB S Fbroik
A TEMENZE AT D & BT 2 YO/ AH AR AN FTREIC 72 B B 2. Wi G L7z T
DI BRELTND Y,

1) T. Higashi et al., Biomaterials, 29, 3866-3871 (2008). 2) T. Hirotsu et al., Mol. Pharm., 14, 368-376
(2017). 3) T. Hirotsu et al., Carbohydr. Polym., 15, 42-48 (2017). 4) T. Higashi et al. Chem. Pharm. Bull.,
66, 207-216 (2018).
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FiiERR L B8 D invivo il —5FB SN S ECMDOZELE —

AR B ERS L  —BRSET AR AKIE TR
ik 45—

AX ¥ R—/V ROHZERWE laZ b)) FAEREFIL, #HEMAMREE, iRFEEE,. &
B, REFAER P EPLICEINICHSE S TWS,

AX X RV OREE LT, TEERIZEV) = [EHEE - mtEEEl WO RN THDT, B R
B DR D RO £ 72 2 IR T H 2 ek sy 2 bR U7 Bk R LA AR 28 6 Tk 111 ©
5D, BIE, BCKkZHLI, OiTR, M8, B, KEMRe s, SEIE e blkiimiamm
WP SNTWD, B bR O K Z 2 AU » M, ERNTHOMINTRME E bz
vy oML EX DD AN ThDH. TOME LTS NOMEIZEHTE 501
LIy, HFES LWAREETH DM, 12 AEFEIESN TRV, 8T, KETEMALEINT
WD BRI, AYIZERITEWVDNLEAEE T EVFENTZDTEA D ), X772 LT, B
Fa B A Y DRI TN DTIEA 5 2

FAAE 2 DA LT D BCEE L B 5N DR A > b, OfMEK A2 T 57200588l B
WCHIEIRME « IEFREZIHT S Z &, BLO, OBMEZICHIIOO/MAR 2N Lo vk o
2y Ffagh~ R Y v RAE R OEERET TREEEHERFT 226 THDN, DL EMN S
D EEFRSTIERY, EHEEDTIC vy VIOV L =DV I B HEL X H b DT, v
RERFTIFRIEEAENET DT, FINTIHDEVEDTLHILERD D,

B Ry B AR D REEEANTE £ L < R0V T, BRI E L IKEN 22 & o BiHE T
ELREIN, B’ IENEZ 1 AT v 7L LI E 2R L T2, fmnbE o &, W
FTNOFETHHIEI~ N Y v 7 2381 (BF5HL “EBW”) 5, ZoZB{kid, 7Rz
bS8, RIERIGEFHE L, MABREAEZIE T 2 TaeE E, L LR b, KRR, B
oAbk s L CL vy M E AT 72010, HFRESNAREOELTHNIZREZR W,
Fo, TOBEN, BELWELTH LA LH D, [ERICEV) = [EHERE - &ERE) &0 )
FEHMTIE A, 2R HIET - TRHITTE DHIRE T A/ NEITE T LR BIVUT RO, AR
DL EREGD Z EIIREETH D,

Fxlx, TEXLHETENDOD ISR 2 e L CANEE 2mm O Bl LN DN T 4E
EAERR LT, =7 X TV CTRBIAZE L WO R E e oTe, a7 =7 v & E/S &3 2
faAbif &, @< MR EZHEET S, T72bb, TSN TWD X H e, KORIME T
X, 27— ONPE~OBHITHARSINLD /PORME CIEHFAINRNENS 2 ETh D,
T T, RO ILE BEEFFDIAKR, W bEREL< T2 & T 2m OIME DL
W LTz, BESATEO L OO, 2 OFHila/ N 2R M OFHFEEIZINER 0.5 mmd /N 0221
ECITFE ST, EOM OENZENRGFRELZIE T SE TV L EEF 2 bk,

[ AR LA TR 2 SRR D 2 B BRWTZ A Yy R — /L R TH D] EWH DL, HFEY
W BT THY, TN E L DT ENEL L TWD, B ROEWIL, B ERR X
HOEFL TR, ZOREIBREIENPTFRINDIDE I, B MIEWET /L T—D—DRRGE
THLNRNWEEZZT, RitET T\ 5,

In vivo evaluation of acellular tissue: Acceptable denaturation of ECM
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PR RS SR I R B AR IR R PR AR IR v & —, 2 RERRFER AR SRR R R E
HlEs Rl CRIARD, P RBRRFEESE - BIFER
Ot Bt 2 HIIHH 7

BN ERSEIMZ R T Y O F~T VT E RV NTERERCH S, 2 Th
VAN T T L%ET I v 7 AD NTEIZABFEBHICRDY, IREBERTHHAIA TS
INETALEIZ~T VT, #{bEEX—2 b, <7 oSS, Bk, BESMREDOR
WA, DAXLTHA L, Fi - BT ) v R~T VTN EOEER T RN S i
BRI S, KRR - AKADHE, fEEME L VD S TIEIRERO B ZEBMEIC B QOL 2% L
<hFEL, BRTOERME M ELTEEZ. ZO8%E, BETITEBIEES D 40% THEF BB
R, NIEMEFAISNDETIZRo720, BELRBREOKREVEZFEBENELL OF
WTITbnTBY, ZOZ LI ANTEOMEREPERIE TRO DN TWDIERRICEIE L TR0
ZEEBWT S, ZHIATLBETHEDLDNLTWANNAS A~T U TN, BFEELFRZEL EOFEK
BE - BRI -2V EBZONTVD Z ENRLRERERTHY, HEE - GG O
MTHTLHMEDWS HREEZBE T TCWRVOREREFETHDH. D7D, WELRBHTT-7
EEERIEE~T V) 7V OERMBICFERFE LTV D.

—75, BERARERESHEME KEOEEIZTVELFRETHY, 20Xk ) REEHEOERED
IRRICBWTIE, AT - BAEERBEOHMICHT GO REN. ZAHBEET7 I v 7 A% 1F0
DETHANTLEIL, TOHESHHENSBEREEROAT Yy 74—V RELTHEREZEZLNT
B, I THERBMICRVEHEE2FoAPUREYE, Bisf7e &R+ 505
DREANCBZ b TE=. &6, KETHE, T TCIad—r o ALEREOMEZ 2L
L CHW T BUP-2 SC[RIFE [ ZE R e AL 23 B REH ATRE & 72 > TV D . BEICB W T H 25 0E
HAICET AZEMTONTE N, EEE L TCOBEERNTE DEEICIZE> TR, =
DEIRNTEEZREGE LT, fix O EIH L HAERBEMITE X O DK HOBLIRIC
DWNWTHIITT 5.

Artificial Bone and Bone Regeneration: Current Status in Research and Development
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BV ER R FTERSM R R ENE R AR AT S v 2 —RRSET AR IREE T,
OFA  mifst', Jed A B =2 i e

(=]

RN B TR 2T ICERRIEL A (AHEERED BNIFEET 2 e RKIEE KRGO RIERBEEER I KL
JEFAREORERRE L 72> TR, EEAME LA CRERARENLEL SNDEETH
5o EEE 20cm UL EDOBE KRB ClEEMERANEDOR AN % THE I TEY . RHORBEOIRRN
A RTA L THHERIN TS, BERBBEEDOT L —27 ZA)— & LT, BEEBMEIZOHIRER
WHIN TETHFEERE Y = A4 A®N 2016 FI2 RKEE R EAFEVERBEC b ALK Sz,
o CERREBRIEIC B FEEBELZRICAMRBR @G & 72> T A EIE RS, 2 OIRBEITARRE
DRJEFAEERIC/D B LTS, Ll REFRLZEERO JEBHEHEL D, AFEEE
FHROEZIITIERNNEATH D, BEIEEVE CIZERE G OM N ATRES S, REBEEHEIZ 1348
TERY, BAIIRRAEORER L 2, BHEZOLOERH LTI o HiEaER UL,
WEERBFSE 21T » C& 1=, BARAICIIUIRBEREICE S5 2l %2 &AL 4 5 2 & TRIE L (BB
PRAVER) L, BRI T IR L CERFAZIT., BEIIAFEERL 2V CHET
HHERIREIEZ TR L, BRIZE 217> CT& 12,

[SEB% - ERRMTSE])

200MPa. 10 /D& FEALE Il T 5 2 &, BRaT—7F 0 EITEELAF AL
RN b RELERL 600MPa UL ETEMET S 2 L ®EAERZRICETFT O A T = BRITR
WIS b 2 & RNELE & L RIFEBLHIA LR RS L 0 S WD 7o 2 & 28 % FERR IR BT
ZECHERR LTz, = LT, 85 R R 2 - BR PR AFZE 2 SRk 28 42 2 A L v BAA., BiE
SEB] 10 SEFI DB ERZ5E T LA 30 4 9 A 1 FFORBMBIEEZ K T LTz, EBET L RARA
NI, BFEEEEREBHE 8 it (NHEREEME 12 %) ORNEEREEOEFEERELOE
. KOBHE 1 5% OB ERIC L D RBEERN W & DR TH D,

[#E 5 & B2

WEPRBFZE I X BAERE AT CH DA, 1 7 + v —HmRETH - 7= 9 BIOMMREMRKE R TITREED
BT < BELABIC X 5 B O RNERIIHER SNt ZE 2 TW5D, fEREMT L, S
EHERGE N DR Z B L. JeHEERAHZE, PMDA FHERE 21T > TN D, ATEWEEILBE R
EARIEALDOBERBAET 5 &0 9 B LWBES OTREIE T, SEHRIE S EECE 2 DN DIREETH D,
EBIZ, FITENTEJ AR AT O ik, @B A NS RFE T 5 Hik7s &2 IRIFZE TRET L
oo ABRELESBOERIZOWTHEL, b oo, — BT OHELTEY, HRBRELER
G5 ETHEERDNAA F~T U TR IEEO—BZ I EE 2 TW\D,

A Novel Treatment for Giant Congenital Melanocytic Nevi Combining Inactivated Autologous Nevus
Tissue by High Hydrostatic Pressure and a Cultured Epidermal Autograft
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U MR, BRI, 7 UHRR AT Q0L BRZERT,
ORih ">, WA FAL, B S O RLC, PEIE R P HER
B M CEA R EH BB SR BRC. BRE RS B R

(=]

Fh - IMTHEM O T, £ < DEHRT SA AOHEICEBR L, FIRFFHCREEREOEL
WZHGLT&ER, —FhH, 2L OEET AL AIFEREERNCES L. OEWFEREED X
., @B CEEKIRO KR, @5 Y, @YHH R Ess DEE . GMRI - CT & @42 - oR
B, ©/NORENRY 7 7 S CORMBGERR, ERREHELE LTHERY, BRI 2 0E L
TEDLEZIRNRE, FFICEWEE - BIRTIIINEZEO QLK T2 HTE 7,

INHREEWRT S FEE LT, 1980 1% 41T Vacanti O BAERVINMESEM 2865 & LT
HAEBRMSZRE L, Fox 3731 AR Z2IT-> TE T,

[z & BLIR]

FFNRIE R MR B THifT X415 Fontan FIRREO TCPC FAERRINIEME 7 Z 7 ~ (IKEHR)
. B SN 7 BREE 2000 FESENTEAEEMIEE LCEM L, FIZ 2011 4FE8 A XXk
[£]C FDA 7K78 FIZ Clinical Trial 47> C& 7z, B, Y BRI L0 AR ZE a5y
BE% . GMP Hiig® T Poly—glycolic acid; PGA + poly(L-lactide—co— ¢ —caprolactone ; P(LA/CL)
ANTLIMEIZ seeding, BAEL TV 5, 4 BINEREE AT, ik, A2k L T Ballooning % /3
CL7-boD, RdIBHTH D, Clinical Trial FIRFIC,

1. seeding @A B 7= 9 #&E

2. & 0 i 72 FH T ORI BER AT BE %
FIZOWT, B ERE CRETEITV., FRE RN 2B $1A4 % Parallel (27> T\ 5, =
DX DI, FBEICK LT bench & clinic @ FHMETITV, T34 A0 BHIFEFLIZE Y #1A T
W5,

— 5T, BRNODIRINAE SRR CONORENKR S T 7 hO=—ZANE, £ ZTEIRAZ T 7
MRS, TNETO ) IUNTEREN LD SHED TE -, YYNIMEMREZ Bk L, PLLA 2 H
W= INEE 5-600 um, #ME 9-1000 1 m, porosity #J 60%? ESD 7 7 k%, SCID Beige mouse &
EhAR TR REIIRICAHE L 72, BhEf | FEBEMR R TmE ) 5 Y o ZJHRRPT A bR L 2
T2bDOD, 777 FNEEA~OMBREME X IEFICENER TH 72, &2 T, P(LA/CL) - PGA hf
ERWTCHE A & 2R IE L, BUE, /N - REMWICRHL L. = ORFR 7221 b & RIE S
WEBREIT - T 5D,

F 7 R BT HEEI 2 VU R KR (ASD) JE VTR . BT — T U L ARSI, F o
AREEME L 0 . AT 2 V7205 IR FEAHFIR IR D Sl L L TETW\wWb, —FH T,
F A F ) —)v & ePTFE REAR D 72 HEAHT A A1k, BIRICEEIZOT- VRV ilF. F0%4
PERAFZE B S RIAME/ & Z ANL, £ 2T, ASDJEICKTT B 07 —T WIRIEIZ & AR iRt
MaERWT=T S ZBPRA RO DRT L. EERSiEPER U ~— (PGA, P(LA/CL) & £k L
THERL U 72 ASD FASHT A A& E L. KEMWERZITH) ETIZE-TN D,

[FL 9]

Z#UFE T Bench-to-Bed & Bed-to-Bench Dl 51T 2 K 0 BEIKBIIG IV VER CHEliti LT
X7~ KETOAEEEINEERZ S 7 RO Clinical Trial OFE & Z UL D B FEERIZ SN T
Of%E « IR & JREMEE L CHFEEXTCEEH 7 a7 MEOEIZOWTHLEE TET
Do
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BN EOHERFBBEEFILITHEL SO D L 1000 5 AL IZRD EHREIN TS, &5z, R
WCHZRT S L, 42 BANORERFBEENND, EEbILTWS, TOHITFELAEMLTEY ., R
IZA %R RE LECEBE R BEROEMA RIAE L, 2045 FITIFHR T 63 BALEL D LA
b onTuwal Hrio, EREE~O@BFEAREZ2SR FEICBO T, HRFO - RAZ Y —=
YEE LTIEAL D A ARZWNENBR TEIUE, BIELT ARNCREZBBTESZ b0 L
Ezbnb,

B R I - BEEEDEWERRTE L 20 b, INE TICHLERBZKME E LT
FEAb S, BT T BRICBWTHEERZWEY — L 7o TS, ZiLH DK
KirFm oKL EE L, Max BB EOBENRICR D, bhvbiix, RrBE7 ULV E
& (ATRP) b~ n®/~v—ikxilAhGbE, auF#HE LM TOREEHEILI-a7 -2
FRUEEE M F 2R L Cx 2P M Foa e rBICREES S FTHD
poly(N-isopropylacrylamide) (PNIPAAm)% F V>, PNIPAAm O T [REE SIS IRE(LCST) & B2 124 i -
EREE IR BEN AL T B IR SR T A TX A Z L 2B LT L, ABFZETlE, IRk 7
DR FMICPEFRRENE LT 7 = =/bR b VER(PBA)ZE A L, #f& PBA & OMAMEMICED
WobL B Rl OBUKMEOEALZFIH U, FEREZ(LIZIE U Tok - SEEIRENELT 5 HISE M
Tk T DR A HB9IZ L7z,

[ 5 & 552]

NIPAAm @® ATRP %47\, W ARMmOERELHIZIVRERGHICE = VLY BIGRRIZ
o-fluorophenylboronic acid (FPBA)X. %, TNt AT 57 L7 U v 2 PNIPAAm & &k L7z,
a-FPBA-w-vinyl 7 L' /7 U » 7 PNIPAAm OF2-Ya 55 E 7> & FPBA 2D pKa &K, 7 /v 22— X3
FEFT 7.7, 72— 200mg/dL f77E FC 6.8 720 AHM pH T/ L a—RLiEETD
PNIPAAm 7455172, o-FPBA-o-vinyl 7 L4V » 7 PNIPAAm & AF L %, K/=H ) —)ViR
BV R TAOBIEE S L, FEHRIEL 860 £ 100 nm DMK+ 2157~ Z Ok a2 fEix /L a— %
EEDRIND ) R E A A KR (PBS, pH 7.4, [=0.15) 2B S, IBEERICE 729
O T D BOIRE D Z AL Z BEMSE FCHIZE L= L 2 A, 20°C TIEZ /L o — R EIZ 3Dy & T
BT IE O BURBE T H o =, —FF, 25°C TNV a— RIEFIE T CTOHRERE L, 30°C 1272 h & 7L
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