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(3] JIS THOE&RE - &&ICBETIRBROH

WL L

R T Rean
JIS T 0302:2000

g

ERREEHHOT /—F
BRICE SR OGS ZE

Ny

SiEE

metallic biomaterials by anodic polarization
measurement

JIS T 0304:2002 - .4 |Testing method for metal release from
&R FREFHHOBLHRTTE metallic biomaterials
JIS T 0305:2002 |[#HU{EH P CORER REIEM |Testing method for galvanic corrosion in

BRIRERT %

pseudo physiological solution

JIS T 0306:2002

ERREEHHOTRIERED

Analysis of state for passive film formed on

XBELETHRHEXPS)ICTXLHK

metallic biomaterials by X-ray photoelectron

BES T spectroscopy
TR T 0001:1997 |[&MBATSMIHOMEME |Evaluation of cytocompatibility for implant
' ST A alloys
TR T 0002:1997 (€RAATSUMHHOMANME |Electrochemical evaluation of corrosion
DESZHEIEH & resistance for implant alloys

[%4] ISO COE&RE - &I+ IRRBROH

-&"'“‘1"-’&' £

[SO 5835:1991

Implants for surgery — Matal bone screws with
hexagona!l drive connection, spherical under—
surface of head, asymmetrical thread ——
Dimensions

HHAAL I - ARAORRERE, AvFOE—RET
&, FAFEOACERORAEERLL— 1

[SO 5836:1588

Implants for surgery — Metal bone plates —
Holes corresponding to screws with
asymmetrical thread end spherical under-
surface

S$HBAA T - RAERE—FABEORLRUERE
Tz hLoR

1S0 6475:1989

Implants for surgery — Matal bone screws with
asymmetrical thread end spherical under-
surface — Mechanical requirements and test
rmethods

AR TS h—RCILASEH R TRES R OER
MR AR RN ERBRL RS A

06-2:1996 |Implants for surgery — Partial and total hip
ioint prostheses == Part 2: Articulating HAERAATSUr— AT RBARUS AT - E28: &
surfaces made of metallic, ceramic and plastics|IR, STu 2B UFTSAFy o H O R EEEEH
materials
0 7207-2:1998 |lmplants for surgery — Components for partial

and total knee joint prostheses — Part 2;
Articulating surfaces made of matal, ceramic
and plastics materials

BT — ATRBRUS A TR — %280 &
R, £33y RUTSAF VOB ORI RE

IS0 _8268:1988

Implants for surgery — Metal bone screws with
conical under-surface of head —— Dimensions

AHBA TS —EEARNEEROERALL -~

1SO 9269:1988

Implants for surgery — Metal bone plates —
Holes and slots corresponding to screws with
conical under—surface

AR 70— REFL——ABREEHRLEE
HETHIARUETYDY

1SO 8583:1993

Implants for surgery — Non-destructive
testing — Liquid penetrant inspection of
metallic surgical implants

SHHA TR E-ERHEARBILTSU
DHRERERE

IS0 8584:1993

Implants for surgery — Non—destructive
testing —— Radiographic examination of cast

metallic surgical implants

SEHR I — A RE - RS RN A T
SUrOBRHRRERB

O 12891-2:2000

Retrieval and analysis of surgical implants ==
Part 2: Analysis of retrieved metallic surgical
implants

SR ISOBHEURIT— R0 L2 R
HRAACTIU ORI

0 15142-1:2003

Himplants for surgery — Metal intramedullary
nailing systems — Part_1; Intramedullary nails

NEAAL T HAERITEE®— K28 MAEy

0 15142-2:200

Implants for surgery — Matal intramedullary
nailing systems — Part 2: Locking components

HHA IR RITEE S~ 28 AR

00

Implants for surgery — Matal intrameduflary
nailing systems — Part 3: Connection devices
and reamer diameter measurements

HEAA TSRS RITEEE - B8 - EeKkER
v EEONE

1SO 16429:2004

Implants for surgery — Measurements of
open—circuit potential to assess corrosion
behaviour of metallic implantable materials and
medical devices over extended time periods

AR TSRV TSUMPHBRUBRARO R
BMIChi-2RESBERET -0 0MEREEOMNE

ISO 17853;2003

[Wear of implant materials — Polymer and
matal wear particles — Isolation,

A IS EDRRE—BEEHBEUSRERENF- 51,
FERTRUERL

characterization and quantification
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[(5— 1] ASTM TDE&R + A2 T5RBROF

Test Msthod

F2125-04 Standard Test Method for Conducting Cyclic Potentiodynamic Polarization Measurements to Determine the
Corrosion Susceptibility of Small Implant Devices

F2131-02 Standard Test Method forln Vitro Biclogical Activity of Recombinant Human Bone Morphogenetic Protein=-2
(hBMP-2) Using the W-20 Mouse Stromal Cell Line

F2149-01 Standard Test Method for Automated Analyses of Cells—the Electrical Sensing Zone Method of Enumerating
and Sizing Single Gell Suspensions

F2182-02a Standard Test Method for Measurement of Radio Frequency Induced Heating Near Passive Implants
During Magnatic Resonance Imaging

F2183-02 Standard Test Method for Small Punch Testing of Ultra~High Molecular Weight Polyethyiens Used in
Surgical Implants

F2193-02 Standard Specifications and Test Methods for Components Used in the Surgical Fixation of the Spinal
Skeletal System

F2213-04 Stardard Test Method for Measurement of Magnetically Indused Torque on Passive Implants in the
Magretic Resorance Environment

F2214-02 Standard Test Method forln Situ Determination of Network Parameters of Crosslinked Ultra High Molecuiar
Weight Polvethylene (UHMWPE)

F2255-08 Standard Test Method for Strength Properties of Tissue Adbesives in Lap-Shear by Tension Loading

F2256-08 Standard Test Methad for Strensth Properties of Tissue Adhesives in T-Peel by Tension Loading

F2258-03 Standard Test Method for Strength Properties of Tissus Adhesives in Tension

F2299-03 Standard Test Method for Determining the Chemicel Compositicn and Seguence in Alginate by Proton
Nuclear Magretic Resonance (1H NMR) Spectroscopy

£2260-03 Standard Test Method for Determining Degree of Deacetylation in Chitosan Salts by Proton Nuclear
Magretic Resonance (1H NMR) Spectroscopy

F2267-04 Standard Test Method for Measuring Load Induced Subsidence of en Intervertebral Body Fusion Device
Under Statio Axial Compression

F2345-03 Stardard Test Methods for Determination of Static and Cvolic Fatigue Strength of Ceramic Modular
Femoral Heads

F2381-04 Standard Test Method for Evaluating Trans—Vinylene Yield in Irradiated Ultre—High-Molesular—Weight
Polysthylene Fabricated Farms Intended for Surgical Implants by Infrared Spectroscopy

F2382-0421 Standard Test Mothod for Assessment of Intravascular Medical Device Materials on Partial
Thromboplastin Time (PTT)

F2385-04 Standard Test Method for Determining Fermoral Head Penetretion into Acetabular Components of Total Hip
Replacement Using Clinical Radiographs

F2392-04 Standard Test Method for Burst Strength of Surgical Sealants

F382-99(2003) Standard Specification ard Test Methad for Metallic Bone Plates

F384-00 Standard Specifications and Test Methods for Metallic Angled Orthopadic Fracture Fixation Dovices

F343-02 Starndard Specification and Test Methods for Metaliic Medical Bons Screws

FA64-02 Stardard Specification and Test Methods for Metallic Bone Staples

FE40-79(2000) Stendard Test Methods for Radiopacity of Flastics for Medical Use

F732-00 Standard Test Method for Wear Testing of Polymeric Materials for Use in Total Joint Prostheses

F746-87(1899) Standard Test Methad for Pitting or Crevice Corrosion of Metallic Surgical Implant Materials

F748-04 Standard Practice for Selecting Generic Riclogical Test Methods for Materials and Devices

FR95-84(2001)e1 Standard Test Msthod for Agar Diffusion Cell Culiure Sereening for Cytotoxicity

FEO7-02 Standard Test Method for Measuring Fretting Corrosion of Osteosynthesis Plates and Screws
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[55—2] ASTM TO&RE - §&ICBT3RBROH

Test Mathod
F1044-99 Standard Test Method for Shear Testing of Calcium Phosphate Coatings and Metsllic Coatings
F1083-2 Standard Test Method for Corrosion of Surgical Instruments
F1147-99 Standard Test Method for Tension Testing of Caleium Phosphate and Metal Coatings
F1160-00e1 Standard Test Method for Shear and Berding Fatigue Testing of Calcium Phosphate and Mestallic Medical
and Composite Caloium Phosphate/Metallic Coatings
F1223-04a Starndard Test Method for Determination of Total Knee Replacement Constraint
F1264-03 Standard Specification and Test Methods for Intramedullery Fixation Devices
F1325-91(2002) Standard Specification for Stairless Stee! Suture Needle Holders—General Workmanship Requirements
and Correspording Test Methods
F1536-95(1999} Standard Test Method for Determining Strength and Setting Time of Synthetic Water—Activated
Polyurethane Fiberglass Orthopaedic Casting Tape

F154102 Standard Specification and Test Methods for External Skeleta! Fixation Devices
F1635-04 Standard Test Method for in Vitro Degradation Testing of Hydrolyticalty Degradable Polyrner Resins and
Fabricated Forms for Surgical Implants

F1659-95 Standard Test Method for Bending and Shear Fatigue Testing of Calciurn Phosphate Coatings on Sofid
Metallic Substrates

F1717-04 Standard Test Methods for Spinal Implant Constructs in a Vertebrectomy Model

F1800-04 Standard Test Method for Cyclic Fatigue Testing of Metzal Tibial Tray Components of Total Knee Joint
Replacements

F1820-97(2003) Standard Test Method for Determining the Axial Disassembly Foroe of a Modular Acetabular Device
F1829-95(2003) Standard Test Method for Static Evaluation of the Glernoid Locking Mechanism in Shear

F1854-01 Standard Test Method for Stereclogical Evaluation of Porous Coatings on Medical Implanrts

F1874-98(2004) Standard Test Method for Berd Testing of Needles Used in Surgical Sutures

F1926-03 Standard Test Method for Evaluation of the Environmental Stability of Calcium Phosphate Coatings

F1978-00e1 Standard Test Method for Measuring Abrasion Resistance of Metallic Thermal Spray Coatings by Using
the TaberTM Abraser

F2004-03 Standard Test Method for Transformation Temperature of Nickel-Titanium Allovs by Thermal Analysis

F2009-00 Standard Test Mathod for Determining the Axial Disassembly Force of Taper Connections of Modular
Prostheses

F2028-02 Standard Test Methods for the Dynemic Evaluation of Glencid Loosening or Disassociation

F2052-02 Standard Test Method for Measurement of Magnetically Induced Displacement Foros on Medical Devices in
the Magretic Resonance Environment

F2077-03 Test Methods For Interveriebral Body Fusion Devices

F2079-07 Standard Test Method for Measuring Intrinsic Elastic Recoil of Balloon~Expandable Stents

F2082-03 Standard Test Method for Determination of Transformation Temperature of Nickel-Titanium Shape Mermory
Alloys bv Bernd and Free Recovery

F2118-03 Test Method for Constant Amplitude of Force Controlled Fatigue Testing of Acrvlic Bong Cement Materials

F2119-01 Standard Test Method for Evaluation of MR [mags Artifacts from Pessive Implants
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ENRE ORBIIHTAIEHRELT, AT MC
XOMBEDILIREITODDTHD. AT
X Fig. HTRL7=LOREIRDER AV 2T,
TV RN —DF—F NERNILEORER
FAZELICEASY, L CAT U MHLESE
BT L TIMEZFLLTChEEEES
H2HHLDTHD.

ZZTHTi-NIREEIE S &sF AESh T
T, BeRELIFIENE A7 DL DI,
Ti-Ni #BEES ST, A7 —T L RIZHL
ADTRETHEMETIREL, T2 THT
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—F BB ERT I LT THEDTRIZ
RAHZLIL > TR OBEHEEIINDLDT
HB. :
ERBOPCRYMBERTILE2E LN
i, 2RI, HAFENRZEMIC
HLENILOTRITIIE B, EEETE
AHBHEERREEZ T CEDIFRTI,
B CIRRBI AT b A R T 2L N
HEZEEOFTEMEORREE BfRLI-HRE:
fTofz. MiFOFFMIEELT, L0%ILERRIK
PCOBFEHBRBREREL, Fig. 2 IRLIEED
IFEREAB/B TS, ZOFETOFTMIzLDE,
Ti-Ni 8&OMHEMHIIAT L AFDERIC
HARTESTHWBIENALHT, RERRFREIZ
HHLTEENOE&RBAAVBERLTHDE
EBRRNWEENT, IO EE&EDEERS
DUEDTHS Ni 1T AT~ EE
hTEY, toBEHAF L BERESEROR
HeiedZtbEx b, AEEAELIRND

TEEMLEZLND. 2T, Ti-Ni 84604

FRBEEICOVTIVFEARAEZTOINLE
HRB NI LA RHELE.

Fle—FT, AAEEATVRLTERT
LD ENRZLEFFMEOREL ML
LT, ##tE Ti-Ni G BAT - FNREFHR
BORIERITo7-. Zhit Fig. 3 \RLEES
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Fig. 2 B3t Ti-Ni ASHEOBTHABOKE.
1.0%5LBAKBF &P,

o eapem mmoL 4w s e S b ey emas wereve

Fig. 1 B3 Ti-Ni S EHNEBRAR T 0=§1
3mm).

72ORRE, OHERL 7 BIUORRRAER
WIRS o bdbD T, RBHIINE 4
mm FFvIAF 2—T R, aRIZ—LE
RAVIa  Fa—TE#ETHEBR 7TEBIT
BiRZ 7 8EGL, FALENERRTERL
T3, M TIIRAEDEE M2 A3, 1H
RO E BFIEAR T (RP-1000, R EH 25
W) 2 RWAZLITLY, RRHEHE 1373 kPa,

i R

Fig. 3 ME Ti-Ni AN A7 RS R
(45). LA, onLikis T RBEBEMG0
DUEAE
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[EEREE :0~450 rpm, FHE:0.7~138Vh T
D, BARHEEIIBLE 22.5 Hz 8EREh
1.

UEDII R R LI AEN U EA
SR E B EIZAN, BFEHE TR
TV PRFEDMEN TOAERN TR IO
STHEATIROEER2MEE, EELTAE
FEEHSELEMFNRE LD KL
IR B EELT .

EFHETI-NIFRERE €ORTICRER

HefTWARESHOREFLR TN L&,

BRI, BEgRERIC LIS (Faxy
TREANHA) DR ERELT-.

DWT, FE&&DEMENR LN EE
MICEHE T2 REOBBEEMLLT, Ex
DEUEFEEEZRELLZFME{TIZEE
L7z, ZHIBHZITS in viveo REROFER LS
HEEHZEEFHMIELTRBY, BRELLT

TiNi B&DAERHR ML HEICTETE
E 35 39 oo™ g ‘3

Wum

Fig. 4 SBF 2% 7 BI85 TiNi A RE
? SEMBN(L) YR 3s, (F)iE 1h.

DFEERBETIEERMKRBBEL TS,
INETIAToTE L0% LS P TOHS
HERBR I, TOMOBLAFRES T
DOEHBAR, EBEEFTOT /—FoER
B, X MXEET-2X5H (XPS) Ickskmsyy
el %175, kBOEDREE&UNDOERE
RAEebRBRICfHL.

2. Ti-Ni §&RE~DTFA MR
RERA 1L Ti-Ni &4 (Ti-50.85mol%Ni,

FIETR) BIUWM Ti MOBRARA (48

mm, EX 3 mm) &L, 600 BDTRA) —HLTHF

CEEL, 7V ELT 60°CO 5SM NaOH 7K

BRI 24 BERIREL. BREROBESIT
X, @3 BEVREQT BERERO24484:%
M, 40°CT 24 FFHEBRE, BRIFICTT
600°CE T 5C/min OFEETHIBSHE, 1 Bl
BEFLELOZFRNCHARHSIEZ. =D
FIETER LR %, #8245 (1.5SBF,
pH 7.4) IZBEL 36.5°COA v Fal—F—KH
THRAKX 7 BRIECHRELE.

1.5SBF iZ 7 BRBEEZOT ZAMERD
SEM B E#E B% Fig. 4 ITR¥. 7AAVLE
%, 1 h B8RS LIEN, 71X OER
NEM-T-28, 7 BEICIIEEREIRON
720,

REIZFERLT=T EZANED SEM/EDX
ST OFER% Fig. 5 1ZRT. HeiEEERiEH 1h
OZEMETIX 1 B BHLHMETIEHDH, Cad
B— BRI, B LB EIMS
E{RBIZ 21T HA RSN, 3 BEET
ICHREIREICE 1 mBEDHABSERII
TWBZEN TN,

L EDFERMND, Ti-Ni §&% W THifE
7R{e S0, mELE, #E{X4AIE (1.5SBF)
BEizLY, U ToZEeBELM TR,

Ti-Ni §&IZ7 A AVAE B UmEne
EHETE, TOREICHEBEOTF F BN

5r- 70



Y ALBHEREN, SEMBIEBBLUXRDIZL
D, VTHOREIRE LICH 1~4pm OFRRK
D HA PIrHLTWAZ ERfEIEEI .

Ti-Ni &&Z8BVT 3 BUPRIZEDOEFRIZ
HA 2T AR EN. BR&h
HA 1EEHMZE<THC IR 4 ICRE
L7 B BITIESH 3~4 4 m 2200 HER
S,

CEfe, B IhOERBRETOHHOHA TR
BEDSmMoTeZdMh, RIALERODEV VA HA O
PTHERIZRBL QWA EEZHhA.

3. A DAEBREDTO Ti-Ni €0 HE
HEEE {ff

EEEF T TELT-NIEEBLURT
VUABOE R (1.0%ILE) TOR RS

N—RELT, Ti-Ni 84, T 64, Ti-Zr 64,

AT VR DA DEER S &AW
T, LTOLIRBFEORRETS.
BEHARICAVWARLEEFRRELLTI,
1.0%FLERDIED, 0.9%NaCl &%, Hnak’s #&
REEFTFELTWS, SRICEREFERALT,

Bl dnos ‘.‘Ldj‘.
454m

Fig. 5 SBF ;& 3 A#IZHIT3 Ti-Ni &EXRED
SEM-EDX 558 (384 1h).
B (XPS) T1T5.

BEE Ti-Ni §&0RBRICHKSI-T, Ti &
&, BIW Ti-Zr §E&OFMEIT - TS,
Fig.6 IZ&FEAEEHEE&D 0.9%NaCl B,
1.0%ILBIRIRF COT /— R4 B hRE R,
BR 5V ETHBREEZHERL T, S,
Ti-Ni &% AW TRILRBREZITILELIT,

. - Hank’s JE COERY 8 .
7 VS HERATS. R, HBET SICORBRLEMTS
SR BBRORESITEXBEEFHD
10 ‘ ,
N 0.9% NaCl | E
< V| e e CP T
:3'-, Ti-Zr-2Nb J/ Ti-zr
@ 0.1 e I\ — [ -
3 ot s b Ti-Zr-3Nb
§ 0.01 e Ti-2r-2Nb in 1.0% Latic Acid
O | i
0.001 |
-1.0 0 1.0 2.0 3.0 4.0 5.0

Potential, E / V vs. SCE

Fig. 6 0.9%NaCl Fi#&, 1.0% A BBEDTOEEEEREROT /—FFERER.
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7. ANILEEEIZERINAEE (DT FNVEBAXR, F7F NVEEAX)
BN TREER B (FLEER Y~ —) O T At A b L TSR
IZRIETREICE T A%
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EAEFEHHEMERFEE
(ERL - EREREL X7 M) VA = AREMAFE)
SEBRRES

ALBEICER SRA M (VT FABAX, F7FNVEBAX), RUTALTEEME
(LEER Y =—) OF R VA FNOEBFERIIRIFTESICETZHE

SREFREE AR ER

LB RZEEFFBIEIR

REE : A\LEEZ EOSRICAEEE LTERINRS, P7FARX(L
BYRA I FLEBEARLEY DR EZ~OEELFMTHDIT, TA L
YA FRIERBRAOEFICHTIRELR T, T ATEBREOHHET
HOHBER ) = —iZonT, iR, SR LORERY v—, AX%K
BIZEATEHBRY =—Zo0Th, TR ho¥a bADEEER,
T F R XIZANRIR T H DMl & ERERIRE L1 (L.5uM) T
FRAEFEROBETERLEN, F 7 F AR XX 100uM OBETHLERE
BOERTERSdof, AR v—THR, AXE2XEBIZEAELOT
DHEFROETHRRONF, BLEE D, AIEEZERL-BE, ¥F
FNARXOBENHBEIZRE Z AT AT,

AHEER JLERZEEFHHLESE
INRETEFBIBER

A. IR E®N

20 HAZHIEED HEk 2 RS ERA
BBERINTETEY, HFE, &
ARAERE AN TEESBERE Sh,
AR ER GO/ ERTS
oI, AL EIA TS
BHRERTA NVARRLREYDY A
JEBITDIENTE, FRTF
BB D5, BINENTIEIE 2 BRERfE
AT3IEhlcoTRALEREORE
HEEHZORMMGEM LR TN
by, LU s, B|eEER
T, TeMLFETLHIOIEE LR
FFHEIXRESL L TVRW,
ATEBREILBERY) ~—DESE
PHERENTVWALOMNEREN
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TW3, LEBRYv—DESIT, fit
., V7FARX (DBT) {L&¥k &
VT 7 FNEBEAX (- FN~FH
MAX) ODIIMATHD, Zhbo
AL HIINLEBIZERET 5,
ANLHEENEERICEA SN, 5
THEMEBRIIINODLEMIZE
BREIhDILIIR3, EEMNIC
oD HMRMEEBICRESh
HIEDBREFRIBEINTEHT,
b D{EEHIT OV TOREM
@ EShTwWiehot, DBT L&
P, MR-EAREER LRV E X
NTWLHDT, BOoREREYDER
Tk, TOMEFEEFEEShTY
RPoTeDTHD, DBT OFXELE
L L TRAESE ERIhTE
77
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—2THB, TBT DT A~DHEE
HREOREIZLY, 125 ppom @ TBT
B TIIPHD F—33 R8I
T EBHEEINRTVS
(Tsunoda, et al., 2004), TBT i.
FEPI T DBT 243 b MM b
NTEY, ZommEREMEIC DBT 36
S LTWABFRREENDH D, DBT Xk
PIZANIE, HREEEZRTAIRER
BHHDTHDH, 2F0, fETH
% DBT ICOWUHREMEZFMT 2
TEREERILTHD, £, B
. OB E L CoERICEL Tk,
DBT:0T=1:9 & LCTHERAINSDT,
OT iIZ oW T HHREEL M T 54
Hibb,

¥, ALBFEOREBEFICT YW
Tix, LR Y ~—BEOZFEHDOT
REMER, AR L OHEEATRRT
TEEN LB D FESNH L DT,
AIEBEBEOEEFMHEETH
Do

BHEOHMEO—D L LT, HBE

MREZFBT2HFEND D, KEH
faik, EOMEINL, FHTMIC
FExBHETHE, TOEHRITREW,
HREEHIZOWTIE, AL L
TWAH RN L2V, TR0
TAbMeYA NRMIEE LT, CRL-
2534 (Alliot and Pessac, 1984,
Alliot et al., 1996) BB & T
W, TOMEERLT, HRE
PENEEM T & 2 MR A MAIED
Hd,

SBOHFETIX, DBT 22\ T, 7
AbrpYAL hEeRLTIZanT7 7=
RO T, BREBMEOTMICHEA
ETW3B J774.1 FBRRIZ2WT,
DBT OEMEEER L= LT, DBT D7
Abedag bRMERE~OEEEY, £

FIZ2WT Y R T —aEHER
ERUREE EED LDH CTRHME L=,
7, 0T I L THRBEOFEMETT
o7, BIZHEER) v —DFHEE,
AXL OBETHRET2H, TR
DERMDAZXGZHIEBEAFR ) <= —izh
2T, bt (RX) #EALRWA
MR v—, ZAX2KREIZEAFY
R <=—iZ2oWT, 7X bhadA
F~DOFHEZFM L7z, L EDTTME
FELT, AR ALEEOMETH
% DBT, 0T, MEITHAIILER) <=
—DEEEE, TA MaYA R
MTHMT 25 LRI THII LY
AREOBME LT,

B. WEyiE

wERME

UTOWEIZOWT, MIaOLTEREET
i, fEE LTHEDRDMEE LT,
VITFNMNRXY 7 a Y F(din-butyltin
(IV) dichloride (DBT dichloride, —5{k
- TFAAR (IV), Fade, KBR). A
7 FNEEA X octyl acid tin (OT, 2-xT
o~ F v EE A X tin(Il) 2-
ethylhexanoate, ¥03t) @ 2 DT\ T
L7, HERR Y =—& LT, RO
PLLA 5000 (poly-L-lactic acid 5000,
Sn<10ppm, nacalai tesque, JXER), ¥ —F
A— FCREZFEL-IBRY =—T
g (RAkEMY) E2EEhvboElL
T 100-3 (PLLA 3000 filfit7e L), RERH
Ve —TRKEDAZXEZFAELDELT
S3 (PLLA, %7 % 11,000, R X 590ppm)
D 3D DONTHRE L,

Hla R Ut &g

J774.1 4088 . w7 u vy —FK AL L
T RURADT I BT 7 — PFH M
THD J774. 1 5888 CGEALARSZINENEF



ZLET. &) #ER LA, 37C,
5 %C0, DEMHFT T, 5% fetal bovine
serum (JRH Bioscience, Lenexa, KS) A
Y RPMI1640 K (R=v Y » G
100U/ml, A PV h=wAa v
100pg/ml &4, A, HE) 12T
Ex%Tolk, TAbpH¥AL b TR
badA hELT, =0ADT A b
oA MR TH D CRL-2534
(ATCC, Manassas, VA) (Alliot and
Pessac, 1984, Alliot et al., 1996)% {# R
L7, 37C. 5%C0, DEHTFT,
10% fetal bovine serum (Invitrogen,
Carlsbad, CA)A ¥ Dulbecco’s Modified
Eagle Medium (DMEM, Invitrogen)iZ
N=vVr 6 (ABRHEE, ’R)
750/ml, A bV T bwA v (BTG
BB Topg/ml E2B X ITHARL
Teb DEIEFHIRE LT ATCC 71 k
=P THEFE R {To T,

BRIz

DBT, OT iZ2WTid=4 ) —)VIZE )
Lizboz2RERORRKRE LTERLE,
BREFO Y ) —LOBRKBEIR,
0.1%& L7z, SLEER Y = —iZ 20Tk,
DMSO GiiasE# R, nacalai tesque)iZ i
# 3, sonication #HWWTELE, BE
SELELOTBRERAOFRERE LTHEAL
7o DMSO DFRIFFP ORLIREIL,
05%& Uiz,

1774.1 HIBA~DERTE : 1774.1 FREIZ DV
Tix. TBT ZBE¥ 55%E1THE (Nakano
et al,, 2004) % BEIT, 24well DIBIKEEE
FL— Mz 1X10%well £723 & 5178
fa R & % A¥L. DBT dichloride % 0,
0.5, 1.0, 1.5, 2.0 pM OFETERML 7=,
HED n T n=6 L Li=, DBT BRiE%
18 BFfeli 2 L7- K8k, IBEER 18 FRfIC
YRRV Y54 FLPS)EHEMLE

4374

tE{bik 6 Brf g a8 L= 2E5R, 1BREH 18
FefRIC LPS # ¥R LiEiE k% 24 BEREE
ELEERENETNIZONWT, 204
FREBRMLE -
TARAbathA MR A~ORE : TA b
a4 FEME, CRL-2534 {22\ Tk,
2.5X10%well OSMETRE Lz, BED
n ¥t n=6 & Liz, BBRMELHRER.
24 BRI ICHIRERROFMEE21T o .
DBT dichloride {22V TH: 0, 0.5, 1.0, 1.5,
2.0 pM DIBEET, OTIZ2WTI, 0, 25,
50, 75, 100 uM DRET, HLEKRY ~—
2oV TiE, 0, 10, 20, 50 pg/ml DIRET
BRBEEITo7-,

AR A DI

R A TR ORI, 1774.1 HERIZ W T
. P AR TR ERE TR A
FREFHEL., TA badof Moo T
bR —aREERER U E
EH LDH EED 2 >DOFETIT- 1=,
EHRE, TTHREFEO—HLERL,
LDH BIEDOREHE L=, B OMIERE
UCLEBEEZBEL, MUV TL—a%E
MEZRAGCCHRBOEFERZRHELE,
LDH {Z oW Tid, FLEERKFEFRAIE
B 77—k Fu&r—¥Cll-5
AbrDo— (UEBEE - THF7V/V 0L
|/ (Fode) 2RV, 7o ha—nic
PEVERALBIIT 560nm DER THNNE
FERWTEREITo

e ARMT

HEICTHELZEN (LDH 2T

I%control & L7z ECEHEEZEH) L,
—nEEES BT (ANOVA) TH#L

7z Post hoc test iZ}X Fisher @ PLSD %

Z AW, #EEY 7 M Statview version

5.0 (SAS Institute, Cary, NC) & Fi\ 7=,



C. FRFER

AIFFR TR, 1587 T A 2 TR
ERAEREL. —EOMBEIE 2o b
AT, BESL- N TCHRYEICRE
LTWAR, B%E7L— bMIMigt B4
BE A TOETFEFRIX, 17741 M2, CRL-
2534 & HIT 90% % LB T,

DBT dichloride DBREEIZ & 5 J774.1 48
MonAFR (MY AT —aFREERE
IZh3) ~OEEFR IR L, BE
% 18 FRRIEEHEE TIL, 2 TORHH TSt
BEIVEBEILAEFRBETLTWE
(B 1(A)) . EFRIT, BHREESEE
BIZSHTETLTEY, 20 pM BRE
BT, hoLTOBITHRTHLEER
PYEDET 27 Lz, 18 BRRIE#RE,
LPS #ML 6 BFRERE LI ERTH, £
TORBHTHREICHAT, FELR4E
FROBETE2RL, 2.0 pM BEHTIT,
DL TORITLASTHLHEEREED
EFZRLE (R1B), 18 BERRE%E
%, LPS HML 24 B R L-ER
(E1(C)) Tix. £ TOBRER T
BT, FERAEFROETETRL
7end, EiREREOETFROETIIL,
INEEELRD, 1.0, 1.5, 2.0 uM BREER
T, 0.5 pM BRERB L AT HAERFE
OEERBETERLE, 20 uM BRER
Tid, FRICHOZ2TORIZHESTHLE
ERTHSHEDETZRLTWS,

B 2 iZ DBT dichloride HEMMic X A7 &
bo¥a hOEFIZHOWTRLE, B
Ry 7 N—BEEREICL DEFEOR
i (B2A) Tk, 1.5 pMBREEEE, 2.0
UM BREEEE T, XTPREE, 0.5, 1.0 pM IREE
BILH_THREREFROETER LI,
20 pMIREEBECIX 1S uMIRERE & BB
THHEBREFROBRTER LA, LB
& LDH #EEIZDWTiE, 1.5 pM BREEEE,
2.0 uM IREEEET, B, 0.5, 1.0 pM

BEHICH_NTEFERESEC LR 25
L7,

H3iZOT DRBLTRA hed A bD
EBFERIZOWTRLE, £FR (B3
(A)). L&+ LDH (R 3(B)), iz
MTHEEMEZRER ST,

X 4iZ PLLA 5000 OB L7 A bu
YA NOEFERIZONVTRLE, BiLE
FR (F4(A) 20 TiE, 20 pyml,
50 ng/ml BREREE T, XHFRBE, 10 ug/ml B
EBRE LT, AFEREFROEIED
rHERL, EiE$ LDH (4 (B))
WOWTHEHERTHEEEE RS o T,

100-3 OBRBEIZX->TH, 7A bad
A bDEFER (K5() , EiE$ LDH
(E5(B)) FICHEMTHEEMEZRER
hot,

S3 DRBELT A A hOEFIC
BLTIEE6IZR L, MaLEFER (I
6(A)) 122V T, 20 pg/ml, 50 pg/ml
BREERE T, XTHREE, 10 pg/ml BRERE L
RTCFELREFROBETS R L, L%
H LDH (X 6 (B)) iZ2WTik, 20
pg/m! REHE CERECHERET 2R
L7243, 50pg/mi BREBEEETIE, fho2T
DEXLTHERFSEOLRETRL
7o

D. B8
EHEOFMISIERMIR A6 5 L,
FOMBHETHERL INTWDHR, #$
FEMEICBE LTI, BsIahi b oidd i
WV, BHERTWALOE LT, FFiT
FHREZROMIATRWBEMBER KD
PC-12 #ERAA Y, FOREERMEOHFE
DRI—E, IFa—NT I OEEN
b, BFMABmOETLE LTiELR T
%o SE, EROWHEZROHMIDHJeDKE
TR E LT, TR bad4 NHEAERE,
CRL-2534 Z R\ 7=, CRL-2534 iX, &£



#%B8RHBDTY AD/NNNOEEND, 8
#RIT transformation D3FE4E LFESI &=
BERT, typelll (BABICE LR
BE2EKTD) OFT A oA FTHD

(Alliot and Pessac, 1984), Z OH#ERRIZ-D
WOEMEFEICEX AR5 LT, 20
=iz, FTHRECELTRINTSZ
LiL, M) ARUTA—aFHEREIT
AT, MIAORER EORIE) LEMSE
XA U PEREETHDL SRS
Z., B#ELET LDH iZ2oWTHhias
HFEORIEL LTERALE,

AR T, KRITHEREL OB E X,
DBT iZE LT, TDOXELEMHTHD
REFHOFMICER =N, > TBT
OEMEFFMLEZv a7 7 — UKk,
J774.1 fla~DOBHMEE T, ML
ThEHEXT, TR a4 bREE
DOBBEREXRELE,

OT ZRAL T, it e LTHEMAEH
TG EOREOR S L, HapREN
BEVEWSHE (v MR RAT A
AMBEFNFIIHT S ex vivo 1RE
HRIIBIIAIT =T I VEE~D
R, Filipov and Tsunoda, 2004) 235,
REREX DBT KEREERRE LR,

HEERY-—IZBALTIX, AX L0
EERZZRE LT, HIROM&IZNZ T,
AXEEZERVLO, KEIZAXEET
bDOET—F—A—FIZTAFEL, &
Lidd, RfTOREITMATHRESLRE
L7z,

DBT w7 a7y —liatd A8
i, 0.5 pM BRERNLAFEROETR
Zolt, TBT IZ2WTOERITHE
(Nakano, et al., 2004)TlZ 1.0 uM BR R
T, 18 FERIRREE+LPS 1T X ATEME(LIL
6 RERIRE O R CTAFEROETMNE S
STWBHDT, £OEMIT TBT X VA
WREEMED H D, SEOBRE T, 18

5176

REHIBREE +LPS 1T X A& L% 24 BHRS
BREORGTIX, LVIHELRETMNES
D TBT T TNFaD#BRAFE~D B4 A3
I D (Nakano, et al., 2004) & 5 iz,
B LA ONDOEQORENE
ZHRDODDLFEELH D, WThITE L,
DBT <7077 —VRMAB~DEE
RN ERRIBENZOT, FEROR
ETT7RAbrd A b~DBREL{To.
DBT DREIZL T, TR b
bRARRRIE, 15 uM BRER LY., MR
BRIZHAT, HMBROEFEOFEERET A
EFRMLGHEE LDH 226 LRS-,
1.5 M 1317741 #REGIC 1T 5 DBT 3%
BLEFROETE2HETIRELY Y
BNLDOD, HEFRER LAV TRS Y,
DBT X7 A ba¥4 MZEALTH, =
DL~V TESEEZ LD ENFREN,
—7%., OT I, 100 pM D LT
FERECROEIIRE ehotz, =

DLAYUIZIR B L, EREPIT OT O

HAPBEL 2D, OT DT A by 4 b
RAEA~OBERE N Z LRI ENT,

WEER Y =—DERTIX, HROILE
A Y =—Ti%, LDH iZZ&{kit2vi o
O, WIROEFRIIMNBHIVFREICE
AL, FERXEZEATHRNWEY <w—
T, BRCTHEEMEREI Rk, —
B, AXERBICEAEHLEBR ) <—T
(X, 20 pg/ml BREEFE TIE. MlaiFRe
LDH OERPHERTDHHDD, 50 pg/ml
BEFTH—BLT, WALECORER
ETFE2rLE, Z—oFE%RAXIZLSE
ERTFREN, LEOBHOELNS
DBT IZ X 5 HBHENRM &N D,

TR bhat A MRMBIBOMEE L EE
& LEFHEBIZOWT, MY R TA—6E
FHRREIZ OV i, My v b ok
LERHY., Th, LDH LHRM—
BLR2W—R L2>TWBEEEMSENH B,



