SHNTEEEIHREREIADAEENEERRESTTSE

THRFE FENERKESE - SATLERNHAREEE
(EREBZFICETIFARAA FS14 2 (F5l1E) FEEF)

ARIBDIAH B $
% BEBEMCAVRA VTSR
BRWGHREE

"M2%E3 A

EZMERREEN EXENESHRR






AREHAATME (F - BEFBEMCAVWSA VTS0 BREWC ZELE
(HFFRE. XER. A+FIR)

BT & FYUNRABARH 1/ R—2a ViR Jz0—

fHE E— —RUFEZEAN BAESOH L 2 — THRMARA EE

£% #S WMl BRAR ER

BrE # —RHAFEABRAIBEEHRARR )OI FRRWER ik

XHEH XK RRRFEXFlR EFRMRE HAHEER
BREESHEEFHEEERNME B

o FE BARABERASH RNRAREEAR BIEE

F% WG EHB

M Ft  EXRRNREUIRR 4A£aIFEE REIFHELM




W=

AREHAHEME (B -BEBEMAVSIVTSUNBAEWG T 9% -BERE
MICAWSAV TSR DOERE . BN A ERICBEL TRYELH D FETH 1A
BREEEEIODEFEZFLHYIOT IMILADBERTWCEER(FTPIEELY, SEEILRE
Lighvot-, S5 - IREFEM . BRRMICIE. SEREI/BRHFININBHTHLIN . KEFEET
#BTEL



x

LRI FOME

FRAA F54 0%

REHS FS10D

ALRE - $IFDRR

RAEHAES12 DR

..................................................................................................................................... 1
TEDERR cooooevrrcesinrss s sesissss s ssesss s s ssssss s sssesses 1
BRETHEZE c.ooooeeer s sssss s 1
DELROFAENAF S DR s 1

ETHEEER oo snssse st 13



1. SABBRMIFOME
HEOBERIENEITL., SHROEEZHE S -OICEKRNIZA VTSV FIREEAT S
FHiMNEMERICHD (F 1), SHEOEFORHE LT, HHRAEOERMNEZ. €K
DA TS50 bTRERAEHAT+IGEALR - PFRGICHT SBRARHNGTEENMERLTW
OF
HFOERBBTIHORR

SERO TR (LD

(LD

A
n
— e ™

2020 2022

HEE : 20144 it Global Biomedical Metal Market1 Market Repot
1$=1001 ¥&

B1 412752 FhROFHR

2. FRAA LA VREDER

AHRAA FS14 OB PH-BEBEMICAVWSAVTISUMNELELT HEED
SEGEMICHEN, RERFICET IELRAMGHEZTFICHEL DD, HIfHZEZEDE:
EREEHRICEBNI=A VTS5 FOREASKRO N TINVS,

3. BARAARFSA4 DR THE
FEWGZEERIIHAELLEL 212D, CODHFADFHHRSAZRT-H. PF-BEEE
MCAWSAVTSUMNMIBET 32RFBRE T L O,

4. AIRE - PFOFRXEDELRUVFEARNPFINLMH
1. #S

ALIHFE, BI+FHFOBEEIC 1980~1990 FRICELERRMICERASh-, BRBIEH
PEEBEFOERICEVTIE, FF—EDREACEEBERNODOREGEN—EHER
ENF=DIZHL, ATHFTREINGDFEFERNRONGL VEWSBHLAGFRIEAHY ., &5



(2. EHERRAE L IERICRIFTHY . AFHEDFKERINMEL, HiEORIEINRIFTHo1z 27,
D=, THAUPBYA . MBITBVLWTHRALREEOAIHEI ARSI, BBRERAINT-,
LAOLEAS, RPEERRENEIRDDE. CNODATHEDZLAL L. BVAHHELKK
RD=HIZERINAG 2T 9719, ZHTH, LARS ATHH (LARS) 45, Leeds-Keio A T#)%
(Xiros, Neoligament) iR ED—E D A TH#HTESE-THY "2 BE, EBRMHHOBAE
BRI ORRALZE . HLWLWATOAIHFELRAREIA TS,

2. ANIHIFDRERE

1914 £I(Z, Corner bIFRAM DA TEHFEFERAL. DO THI+FHHFEZBEET A%
121, M. 1918 FIZ Smith SIFBARNOKIATIHFEFERALTHI+FHTOHFEZLZR
HI=H BFEFERIIBONGN o1 ¥, LR, EZOERMHLEDEERFDOEDSICKY,
EEFAISELLMENREBEINSESIZY., 1980 ERILATHEDORENBAICET=,
KETIE, 1986 &1 Gore-Tex A LE)H (Gore) . 1987 &2 Kennedy LAD A TE)H (3M) | 1988
£ Dacron AI#E (Stryker) B Emidh ¥, 3—Aw/ L7 U7 TIE. Leeds-Keio AT#HH
(Xiros. 12 Neoligament) & LARS A T#)H (LARS) W& R L1z 1519,

=120, 1990 ERLIE, REDEHAEICEV T, BEROEA . IRGEOTESHEE
[CHREINDLSITGY ., DHOHARTHEEIVAERMNRERIEBELL-ERTH>TH, TDIFEALE
[ RARBIIZ(ETIBE O SR LTz, Guidoin HIZKAMEICENT. BEDAIHHIZHSOVTHRE
LI=FREEF, £ BREICKT 5 OMEREA T+, (2) BFOEERISKT T 5
HOEFHBRELNT+5. Q) BEROMBHEZTHICLIGBHBEEOTEENEEL. D3 ODOER
[S&BIEMNTREEINTINS 29, F=., Li 5 °V, Amis, Kempson 5 *[&, ATHHRBED=HD
BHAOMBRBERN. ALHEOHEMGEEDFESREICEETIEMEL TS,

2000 FELUE, —MOAIHFOALERKRMICERSNEEITT-, LARS ATHFE., TOH
WA, EREEHE. BLUHBORBAZIZLY., HiBOTEERERINE RIFLERRK
BAEZRL TV D, £z, Leeds-Keio ATHH L. MMAEENHBIN ., RETHMENEL
AIHFELTERASN TS,

3. AIHIHDHEE

BEICERASNEATIHFE., FEHBRBLMBHNL ROKICHEEIND, E—1HK . EHE
N FTHEBINIz A THH (Gore-Tex, Kennedy LAD) . FE-#H{  HIIANDEFEERFvik—
ILRHEREF o= A T8 (Dacron. Leeds-Keio) . E=H{ : RENEB OB ELTE TERE
HEEREMIRIE SN = AT (LARS. Leeds-Keio Il ), 314, THIZHZ ., FERHRELT. BEE
BRMEFALEFLLVATOAIHHEORENRAIZITHOA TS,

31 E—HRDOHES
Gore-Tex A&, RYTRSZILAOIFLUZEH D ET S Gore D ANITEHETHY.



MEADERRRBAEIF LB R "THoL DD P REAMICITKIE, BHIR, BRRELEDTFE

BRAERINFLEBMUKT 22, BRRBIZE LG5, Kennedy LAD ATHIH (X, ARK)T0

ELominiid 3M EOANTHHETHY . BERBIERICELAT+FHHFBEITEV T, BIERH

THEREEZRBRIT DT TOMN 1 FOM. ATHFICIYIRBLBRIERZRET HELIHRFR

BoxicFfsn., DHORKREFIRIFE-0O0 . FREICGELSEPCEYRERIG. EH.
WEEEDTFEEMNHEFEL. 2000 FEICRBMICTIEASRKEL 7,

32 ETHADHRS

Dacron A&, RUTFLUTLIFL—EERMSDET B Stryker D NTEHFEZH. B
HEOHMHBRBETEEDRERGEDOFEENBEHRL. BHICELIGEGof 1020,
Leeds-Keio ATEHIEL. RUZFLUTLIFAL—EER N ET B XilosEDALH#HTHY. 1)
—ARZLEBERBRZICIOTHRE SNz, Fa—TROEET. EHMNIZIEIAIHEZOL
DICHFHEZHAFL. RPNICEAIHFTEARICHEEL-BERERBICHTELTOREZH
FIHRMBETHY . MHDOBREBELRIFCTHYEMASDFHENERICE N 212D D,
PRIV T, B BN FICLDBER, REREOERTLENEERERNBEICHRSE
Stz 2327, Schroven 5 2V #[RES O (Ckb L. WEL-EREROBRERMN L. 2T
ELHBBRNEN T+ THAHEM GRS T,

33 HE=HRADOHS

Leeds-Keio AIHHICH TR +REHEBAMBEIT—T U BBOXRMGERER . J O—K
BRECKVBBFEES LUK MEESRZELT Leeds-Keio || ATHHEMNBEREIN, BT +FHH
BREICBT2BCREDOHRAICTRELERRERBEEZRLTEY 2939, 5[ BliefRETR >,
RBEEEEE . 7XLRRER Y BERBHTERIED ., RENMIMTHEHROGE  SFS
FARERF 23t L TIEKERRASIN TS, LARS ATHFHIE, (AR Fv—LARS st ABHFKELIz/R) T
FLUTLIEL— MDD ANIHFETHD. BN S LEHREHRD 2 DOWHATEREINTES
Y. BERE D L. BIRAEEIC K> TEVICHESIN Mg TR . BEENER5 &, 90°C
THOLMLOBONT-HHBAHEDH THERIN TS P, Thik. HEEEO RN BEXES| =
I ENFMOEN TSI ENDS 38 EETR DRV I kY CYIRS EERICR LTS
EHERTHEIC. ABEMBORNBERELZERTHILEHRMRELLTLS 19, Lavoie BIZ&Y
¥ LARS AIHHHL B+ FHHFEEICAEDTHLIARENAH D END TREIN., THLE.
REL-ERFREETRL. SET20 ET10 BARAULDEELHS.

4. NIHFHEDOBHRKER
4.1 BI+FHHHH

Chen 5 0%, BEHXE®D 4 REFNLAN D JHRE LARS AL THEFEALAI+FHHE
BEOMABRKERELRKL. LARS ATHHEEALTVSEEE. FHTERNLRMNDY



BEFALLBEESIVYLROKENRIFC. RHAREBEOERLHo1-EHREL TS, Nau 5 4V
(&, BRRERE (BTB) BRMAERL LARS ATHFHOBKERLEEBEELLEL. Chen
5 O% BEADKEEHREICEAL T, LARS ATHENBRBIBELIYELEENTH oL mELT-,
E5I1Z, Fremerey 5 (&, BTB B RBHEITH 1T D58 EEE (X1 3~6 N AMMY | $4E FHERER
IO RIEBIIFEGFT HERELTHEY . BIB EAREORRAEEEROERMEZREL-, o
T.LARS ATHH (L, RAR—Y 0LV I—2aVEFB~ORHERICEALTLYEDTHDEL
W3,

Gao & &, A+ FHHFOMIENRESN TS EBEITES T, LARS ATHHE RSO RIE
ERELHLOSIHFRBORRZRET DHEAEZHE T L eh s, BEMNGERERTHAEME
Lfz. Leeds-Keioll ATEIHICRLTH. FILKERD Zaffagnini 5 PIk->TEHHRESN TV,
Leeds-Keio I ATEIFICAEBLI-I5—7 Vi# . ERGAT+FHTLEERISEVEETH
ofze CNIE. B 2 DOATIHHEN . RUTFLUTLIFL—RETHY | REF MDD
ERAMBOBEEFEITOIIENTEOHEDORELTET H5-OTHLH Y,

42 BTFHHHR

HBT+FHFOBEEE. AR—YIYERBERICL>TERISIENZ L, LARS ATHFIL.
AT FHFBRICBIS2TEGREOVHEIHL. B+HFHFEETEALLATLS,
Huang 5®IC&bE. BEHRRE T CORTFHFRUETFHTOESBERICLARS AT
maEAL. BFGEPERENFONDHILEHmEL TS, Shen5*9E, LARS A ITH®H%HEA
LR +FHFORHERETEROAMNME. EBFEROTERZHREL TLVS, Smith 5 40(F,
LARS AIHHFEZFEALE-R2+FHFTHEEORMMLEL—ZRRL. BHELUFHDT+O
—T7YITNoBMMEERELID . RGBS E LA TIEVEREL TS,

43 FHEE DA

BHES (Yo yRE) D V-V LU VI ZEEEONRBAEICHL ., REIESOREMLE,
ZHRITHESIFREME. BRUESHE. HEOBBARLEOFESREEZORLARESN T
% *9, Fraschini & *[Z. LARS AILHHZ AN -BHEBEHOBFEIBIFOMAERELENSH
fEZE %KL, Dacron ATHIF LUBEHTHDERELT=, Giannotti 540, Lu 5 0%, /8 EHEAE
D IV-VELVVIRBRARIZE T/ FFEIUVERHTFOBEEICKHL, LARS ATHFER
ETHRMTHDHERELT =,

5. MFEIM

AIHFICHEAINAGMEIZIE. BVEIEREE. HERME. BLURERIEHENIENE
RKEnd, o512, BEBENAIHFANIICERETIIEIRY. AEDOEEDRIENAHFS
N3, LOLEAD, ChoZERLISHBITAIAIHHIELRARESATELT a7 Io—
FCTHERFESITHONA TS,



51 REIEICKDHEEER £

AIHFEEIARNTHEEICEET HIENMDBELINDGD., ZLDOERERD FII. TOBKHE
LI BEICIYVEABRELHEAIKNEF. COREBELZREALEICLIYBRLEIET S
BRRIGRLITHNTLNS,

Li 5 O RYIFLUTLIAL—bANIHTFENAFTHSARVNAROF S T /884/ M
TEEI—TA4UT$HILILY. BARNTEEREEMRILEINSZEEREL -, F=.R)T
FLOTLIAL—ME#EA~ADET LAV —F b oa—T42 T (&Y, HERA~DIS—7 >
FEMNMRESNDEETRELT=, Lessim & °)[E, LARS ALHHERYRFLURILKRUEEFF
) LIZTREBY HIEITEY ., BEFHBOMBRIE. 27— o80T DRELRET
BIEEHRELT=, Yang 59K, EFOF L TOEL L O—XATREALIET S EEY . BRA
DAIHFRAEOEM AT RET HMREHREL-.

5.2 #BIF0ER

HBTZ2E. ABEZEEL. EEOHIBELRIEL. RRMNICERLGEEEZEETHILE
BRIET D 3, ADHFITHLTIE. RINEM H (ERBEMH. EBEF)ERBEHEELTH
R BIENREAINTING ), BHEMEHZEWTIX, AARESHEEEMARE ., S5, B
ENRRENEELLGD 06,

HERBEEMETIE, Dunn 5 (X3 5—47 A, Cristo 5 *OIXE7JLAVEL. Shao 5 *71FF
k2. Yamane 5 OE7ILX BT ILEBIZELTRIAL. WFhiBL-EBEREEZ R
M. REELTHEMIBRERREZE (T TS, — AT, Chen & 9IF, #5475 B L THEE
LTHY. RFLGEIRBEZRLTONDLOD ., MR, RERIECREELHHELTLNS,
BEESFTIE. Jame 570 Lin 570, Lu 5 AR ZEE R TR J 13— IILERMEHZI DT
H|ELTHEY . £E0BUEAIVIO—)LTES—A . BKETHSHILE. BIEEDERERFICE
REMNHDHELTLNS, COEERFOREICKL . KE Soft Tiussue Regeneration #L1&, RUEL
BRBHEZHBO =R TRBELTHILICKY  BREEDEEHZRELLZAIHFH LC
ligament ZFRFE D THD, F1=. KE Biorez tt(. £FMABLEBEZRHIRIEEL. BEEE
RIBRIVIFLOTLIZL—FEBRELLEMBERFEL TS P, COKSITEFE. ALH
HaEALL- BISMB ORI KREHIEL TS 269,

53 FE#M#

ARSIILOD Tavor #LI&. HRiREEDBEE Ni-Ti £ (=F/—ILRAMSUR)ZALT,
AIHHIDELGHBNEELRBIC. ROXTELHEE—FTHIEHLRLNIZEMZ S
AIHFERRELTLS ™,

5.4 ENYEEA



BRAXZRUVRRXFERARETIE, 7O EMLEREEMRBIEL. & RISZIH
LISATAIEFEELTERYT HMREIToTNS P, ERL-EMIRIEYVRIE, ENT+F
HHEAFULOBBAREZALTDEDCE,

55 BEER

BISKEALFr—TH5H)BEER iPS Gateway Center Tl IFEAIHHEEED
MSC 40 iPS #ifa S FEL-#HHEEZ A HE S LT BERETARMEERTSE. &
SIZEBN-MAREZFLEHLEEFRIVROVFAIHFORREICIRUMBA TINS 79,

6. BAFRE
AIHFORERBEELT, EIC)ERE-THAE. QEKBRA~DES - ESHRZ. Q)EE
HED 3 IDHEHEEZS.

6.1 SRR -t At

MEAD Leeds-Keio A TEIHAFEHD 75| 5REE (EMTHFEFD 1730N 2L 2200N) =H
LTWIChBEHh o, R ETEHRI/ABRLIZCEEEZ DL BRRBEE—AVNMINT S5
ERRE. RERISICEDIBEETHIERLTOIEEZOND, KL\, BT TFEHHDOEEEE
L. FABE—AVMIH T HMHAMETFE CELHEEE L. £AN/ KRB OFEEREML.
ERANTOMAMEFTHETESMETHEF EZOHINLELEZD,

6.2 £ARMBA~ADES - BEHRZ

BROTFESICENDIRERIEDOFIRELT. MPOEFRBEEHIEREICEETHY. 35
. FARBETRETIERMICEZENDELLGD, L. REIERICKPEROHRBILE
MEETRAMICHERTHILIERETHY . BHEL-AIHENRLICERTTFICESED
% scaffold BUAEBEREEZ D, IIHD Leeds-Keio A TH( scaffold BEE-TULV =AY,
HRICAEDOHEDLSICHAET HILIIEN2-LDMELDHY . BEEBRRMOERLEED
ERTIVLENHD,

6.3 BEDEEAE
KBERUVEEICERLZEAICAIHFICHEECEETHZENBRIN, F+HEEE
[FEACEERRDORREELLGDH., FMIE—ARMICEEHET TITHhA THY . EHELMT HIRE
FFFELLGN, FENDERBTEE TEIEAEAENEHELL F-. BBERICEAILK®
BADNEIVIKVNESIC, AIHFEEZEET HEMIDFEICIRXIDLETH D,

7. FED
HHEBRICERASNSIBERBEAFIERBEBIER SERLT ATHFEL. FF—8BE0



BEEHNG, RHOEIE. RREBOVRINEWNGEDF mLHS. BE 20 EMHIZZLD
AIHFELIFFESNIA BEOBIEF OB GEDMEBEDOTREESHIIEHL. LARS ATHF
+° Leeds-Keio I ATHHLRE D—EERE. (FEALED AITHF EFERSINGLHoT, 12120,
EEFESCNODATIHFEE, RAITEY AEBEFIERBELLELTHLHRBLUER
RBFEERL TS, o T AZTES-H R ORFHEIEIEL. BRL-HANRLI-ZEEZ =R
THILET RMICEYBODAIHHEH BARERLAEMENHEEEZ D,

SE Xk

1. AoY,Wang Y, Qv M, Tian D, Yu C, Hu Y. Reconstruction of the anterior cruciate ligament
using autogenous patellar tendon graft (middle third) augmented with Leeds-Keio
artificial ligament. Chin J Sports Med. 2005;6:42-45.

2. Fujikawa K. Clinical study on anterior cruciate ligament reconstruction with the scaffold
type artificial ligament (Leeds-Keio). Nihon Seikeigeka Gakkai Zasshi. 1989;63:774-788.

3. Fujikawa K, Iseki F, Seedhom BB. Arthroscopy after anterior cruciate reconstruction with
the Leeds-Keio ligament. J Bone Joint Surg Br. 1989 Aug;71:566-570.

4. Jenkins DH, McKibbin B. The role of flexible carbon-fibre implants as tendon and
ligament substitutes in clinical practice. A preliminary report. J Bone Joint Surg Br.
1980;62:497-499.

5. Glousman R, Shields Jr C, Kerlan R, et al. Gore-Tex prosthetic ligament in anterior cruciate
deficient knees. Am J Sports Med. 1988;16:321-326.

6. Rushton N, Dandy DJ, Naylor CP. The clinical, arthroscopic and histological findings after
replacement of the anterior cruciate ligament with carbon-fibre. J Bone Joint Surg Br.
1983;65:308-309.

7. Paulos LE, Rosenberg TD, Grewe SR, Tearse DS, Beck CL. The GORETEX anterior cruciate
ligament prosthesis. A long-term followup. Am J Sports Med. 1992;20:246-252.

8. Woods GA, Indelicato PA, Prevot TJ. The Gore-Tex anterior cruciate ligament prosthesis.
Two versus three year results. Am J Sports Med. 1991;19:48-55.

9. Muren O, Dahlstedt L, Dalen N. Reconstruction of acute anterior cruciate ligament
injuries: a prospective, randomised study of 40 patients with 7-year follow-up. No
advantage of synthetic augmentation compared to a traditional patellar tendon graft.
Arch Orthop Trauma Surg. 2003;123:144-147.

10. Maletius W, Gillquist J. Long-term results of anterior cruciate ligament reconstruction
with a Dacron prosthesis. The frequency of osteoarthritis after seven to eleven years. Am
J Sports Med. 1997;25:288-293.

11. Kobayashi M, Nakagawa Y, Suzuki T, Okudaira S, Nakamura T. A retrospective review of

bone tunnel enlargement after anterior cruciate ligament reconstruction with hamstring



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

tendons fixed with a metal round cannulated interference screw in the femur.
Arthroscopy. 2006;22:1093-1099.

Gao K, Chen S, Wang L, et al. Anterior cruciate ligament reconstruction with LARS
artificial ligament: a multicenter study with 3- to 5-year follow-up. Arthroscopy.
2010;26:515-523.

Parchi PD, Gianluca C, Dolfi L, et al. Anterior cruciate ligament reconstruction with LARS™
artificial ligament results at a mean followup of eight years. Int Orthop.
2013;37:1567-1574.

US FDA. US FDA guidance document for the preparation of investigational device
exemptions and premarket approval applications for intra-articular prosthetic knee
ligament devices.

Wredmark T, Engstrom B. Five-year results of anterior cruciate ligament reconstruction
with the Stryker Dacron high-strength ligament. Knee Surg Sports Traumatol Arthrosc.
1993;1:71-75.

Fukubayashi T, Ikeda K. Follow-up study of Gore-Tex artificial ligamentdspecial emphasis
on tunnel osteolysis. J Long Term Eff Med Implants. 2000;10:267-277.

Miller MD, Peters CL, Allen B. Early aseptic loosening of a total knee arthroplasty due to
Gore-Tex particle-induced osteolysis. J Arthroplasty.2006;21:765-770.

Hehl G, Kinzl L, Reichel R. Kohlefaserimplantate zur Kniebandrekonstruktion
10-Jahres-Ergebnisse. Der Chirurg. 1997 Nov;68:1119-1125 [In German].

Debnath UK, Fairclough JA, Williams RL. Long-term local effects of carbon fibre in the
knee. Knee. 2004;11:259-264.

Guidoin MF, Marois Y, Bejui J, Poddevin N, King MW, Guidoin R. Analysis of retrieved
polymer fiber based replacements for the ACL. Biomaterials. 2000;21:2461-2474.

Barrett GR, Line LJ, Shelton WR, Manning JO, Phelps R. The Dacron ligament prosthesis in
anterior cruciate ligament reconstruction. A fouryear review. Am J Sports Med.
1993;21:367-373.

Ghalayini SRA, Helm AT, Bonshahi AY, Lavender A, Johnson DS, Smith RB. Arthroscopic
anterior cruciate ligament surgery: results of autogenous patellar tendon graft versus the
Leeds-Keio synthetic graft. Knee. 2010;17:334-339.

Macnicol MF, Penny ID, Sheppard L. Early results of the Leeds-Keio anterior cruciate
ligament replacement. J Bone Joint Surg Br. 1991;73:377-380.

Schroven IT, Geens S, Beckers L, LagrangeW, Fabry G. Experience with the LeedseKeio
artificial ligament for anterior cruciate ligament reconstruction. Knee Surg Sports
Traumatol Arthrosc. 1994;2:214-218.

Rading J, Peterson L. Clinical experience with the Leeds-Keio artificial ligament in anterior



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

cruciate ligament reconstruction. A prospective twoyear follow-up study. Am J Sports
Med. 1995;23:316-319.

Denti M, Bigoni M, Dodaro G, Monteleone M, Arosio A. Long-term results of the
LeedseKeio anterior cruciate ligament reconstruction. Knee Surg Sports Traumatol
Arthrosc. 1995;3:75-77.

Murray AW, Macnicol MF. 10-16 year results of Leeds-Keio anterior cruciate ligament
reconstruction. Knee. 2004;11:9-14.

McLoughlin SJ, Smith RB. The LeedseKeio prosthesis in chronic anterior cruciate
deficiency. Clin Orthop Relat Res. 1992;283:215-222.

Matsumoto H, Toyoda T, Kawakubo M, Otani T, Suda Y, Fujikawa K. Anterior cruciate
ligament reconstruction and physiological joint laxity: earliest changes in joint stability
and stiffness after reconstruction. J Orthop Sci. 1999;4:191-196.

Usami N, Inokuchi S, Hiraishi E, Miyanaga M, Waseda A. Clinical application of artificial
ligament for ankle instabilitydlong-term followup. J Long Term Eff Med Implants.
2000;10:239-250.

Nomura E, Horiuchi Y, Kihara M. A mid-term follow-up of medial patellofemoral ligament
reconstruction using an artificial ligament for recurrent patellar dislocation. Knee.
2000;7:211-215.

Toms AD, Smith A, White SH. Analysis of the Leeds-Keio ligament for extensor
mechanism repair: favourable mechanical and functional outcome. Knee.
2003;10:131-134.

Fujishiro T, Nishikawa T, Takikawa S, Saegusa Y, Yoshiya S,Kurosaka M. Reconstruction of
the iliofemoral ligament with an artificial ligament for recurrent anterior dislocation of
total hip arthroplasty. J Arthroplasty. 2003;18:524-527.

Nomura E, Inoue M, Sugiura H. Histological evaluation of medial patellofemoral
ligament reconstructed using the LeedseKeio ligament prosthesis. Biomaterials.
2005;26:2663-2670.

Tanaka N, Sakahashi H, Hirose K, Ishima T, Ishii S. Augmented subscapularis muscle
transposition for rotator cuff repair during shoulder arthroplasty in patients with
rheumatoid arthritis. J Shoulder Elbow Surg.2006;15:2-6.

Sugihara A, Fujikawa K, Watanabe H, et al. Anterior cruciate reconstruction with bioactive
Leeds-Keio ligament (LKIl): preliminary report. J Long Term Eff Med Implants.
2006;16:41-49.

Akali AU, Niranjan NS. Management of bilateral Achilles tendon rupture associated with
ciprofloxacin: a review and case presentation. J Plast Reconstr Aesthet Surg.
2008;61:830-834.



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Olson EJ, Kang JD, Fu FH, Georgescu HI, Mason GC, Evans CH. The biochemical and
histological effects of artificial ligament wear particles: in vitro and in vivo studies. Am J
Sports Med. 1988;16:558-570.

Lavoie P, Fletcher J, Duval N. Patient satisfaction needs as related to knee stability and
objective findings after ACL reconstruction using the LARS artificial ligament. Knee.
2000;7:157-163.

Chen SY, Hong GW, Chen JW, Hua YH, Li YX, Zhai WT. Comparison of early clinical
outcome of ACL reconstruction using the LARS artificial ligament and the autologous
hamstring tendon. Chin J Sports Med. 2007;05:530-533.

Nau T, Lavoie P, Duval N. A new generation of artificial ligaments in reconstruction of the
anterior cruciate ligament. Two-year follow-up of a randomised trial. ) Bone Joint Surg Br.
2002;84:356-360.

Fremerey R, Lobenhoffer P Skutek M, Gerich T, Bosch U. Proprioception in anterior
cruciate ligament reconstruction. Endoscopic versus open two-tunnel technique. A
prospective study. Int J Sports Med. 2001;22:144-148.

Zaffagnini S, Marcheggiani Muccioli GM, Chatrath V, et al. Histological and
ultrastructural evaluation of LeedseKeio ligament 20 years after implant: a case report.
Knee Surg Sports Traumatol Arthrosc. 2008;16:1026-1029.

Li H, Chen S. Biomedical coatings on polyethylene terephthalate artificial ligaments. J
Biomed Mater Res A. 2015;103:839-845.

Huang JM, Wang Q Shen F, Wang ZM, Kang YF. Cruciate ligament reconstruction using
LARS artificial ligament under arthroscopy: 81 cases report. Chin Med J.
2010;123:160-164.

Shen G, Xu Y, Dong Q Zhou H, Yu C. Arthroscopic posterior cruciate ligament
reconstruction using LARS artificial ligament: a retrospective study. J Surg Res.
2012;173:75-82.

Smith C, Ajuied A, Wong F, Norris M, Back D, Davies A. The use of the ligament
augmentation and reconstruction system (LARS) for posterior cruciate reconstruction.
Arthroscopy. 2014;30:111-120.

Giannotti S, Dell Osso G, Bugelli G, Cazzella N, Guido G. Surgical treatment of
acromioclavicular dislocation with LARS artificial ligament. Eur J Orthop Surg Traumatol.
2013;23:873-876.

Fraschini G, Ciampi P, Scotti C, Ballis R, Peretti GM. Surgical treatment of chronic
acromioclavicular dislocation: comparison between two surgical procedures for
anatomic reconstruction. Injury. 2010;41:1103-1106.

Lu N, Zhu L, Ye T, et al. Evaluation of the coracoclavicular reconstruction using LARS

10



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

artificial ligament in acute acromioclavicular joint dislocation. Knee Surg Sports
Traumatol Arthrosc. 2014;22:2223-2227.

Li H, Yao Z, Jiang J, et al. Biologic failure of a ligament advanced reinforcement system
artificial ligament in anterior cruciate ligament reconstruction: a report of serious knee
synovitis. Arthroscopy. 2012;28:583-586.

Amis AA, Kempson SA. Failure mechanisms of polyester fiber anterior cruciate ligament
implants: a human retrieval and laboratory study. J Biomed Mater Res. 1999;48:534-539.
Leong NL, Petrigliano FA, McAllister DR. Current tissue engineering strategies in anterior
cruciate ligament reconstruction. J Biomed Mater Res A. 2014;102:1614-1624.

Li H, Ge Y, Wu Y, et al. Hydroxyapatite coating enhances polyethylene terephthalate
artificial ligament graft osseointegration in the bone tunnel. Int Orthop.
2011;35:1561-1567.

Li H, Chen S, Wu Y, et al. Enhancement of the osseointegration of a polyethylene
terephthalate artificial ligament graft in a bone tunnel using 58S bioglass. Int Orthop.
2012;36:191-197.

Li H, Jiang J, Ge Y, et al. Layer-by-layer hyaluronic acid-chitosan coating promoted new
collagen ingrowth into a poly(ethylene terephthalate) artificial ligament in a rabbit
medical collateral ligament (MCL) reconstruction model. J Biomater Sci Polym Ed.
2013;24:431-446.

Lessim S, Migonney V, Thoreux P, Lutomski D, Changotade S. Poly-NaSS bioactivation of
LARS artificial ligament promotes human ligament fibroblast colonisation in vitro.
Biomed Mater Eng. 2013;23:289-297.

Yang J, Jiang J, Li Y, et al. A new strategy to enhance artificial ligament graft
osseointegration in the bone tunnel using hydroxypropylcellulose. Int Orthop.
2013;37:515-521.

Fetto JF, Marshall JL. The natural history and diagnosis of anterior cruciate ligament
insufficiency. Clin Orthop Relat Res. 1980;147:29-38.

Xu HH, Simon Jr CG. Fast setting calcium phosphate-chitosan scaffold: mechanical
properties and biocompatibility. Biomaterials. 2005;26:1337-1348.

Freed LE, Marquis JC, Nohria A, Emmanual J, Mikos AG, Langer R.Neocartilage
formation in vitro and in vivo using cells cultured on synthetic biodegradable polymers. J
Biomed Mater Res. 1993;27:11-23.

Lutolf MP  Hubbell JA. Synthetic biomaterials as instructive extracellular
microenvironments for morphogenesis in tissue engineering. Nat Biotechnol.
2005;23:47-55.

Karageorgiou V, Kaplan D. Porosity of 3D biomaterial scaffolds and osteogenesis.

11



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

Biomaterials. 2005;26:5474-5491.

T. Chen et al. Asia-Pacific Journal of Sports Medicine, Arthroscopy, Rehabilitation and
Technology 2 (2015) 15-26

Dunn MG, Liesch JB, Tiku ML, Zawadsky JP. Development of fibroblast-seeded ligament
analogs for ACL reconstruction. J Biomed Mater Res. 1995;29:1363-1371.

Cristino S, Grassi F, Toneguzzi S, et al. Analysis of mesenchymal stem cells grown on a
three-dimensional HYAFF 11-based prototype ligament scaffold. J Biomed Mater Res A.
2005;73:275-283.

Shao HJ, Lee YT, Chen CS, Wang JH, Young TH. Modulation of gene expression and
collagen production of anterior cruciate ligament cells through cell shape changes on
polycaprolactone/chitosan blends. Biomaterials. 2010;31:4695-4705.

Yamane S, Iwasaki N, Majima T, et al. Feasibility of chitosan-based hyaluronic acid hybrid
biomaterial for a novel scaffold in cartilage tissue engineering. Biomaterials.
2005;26:611-619.

Chen J, Altman GH, Karageorgiou V, Horan R, Collette A, Volloch V. Human bone marrow
stromal cell and ligament fibroblast responses on RGD-modified silk fibers. J Biomed
Mater Res A. 2003;67:559-570.

115. James R, Toti US, Laurencin CT, Kumbar SG. Electrospun nanofibrous scaffolds for
engineering soft connective tissues. Methods Mol Biol. 2011;726:243-258.

Lin VS, Lee MC, O'Neal S, McKean J, Sung KL. Ligament tissue engineering using
synthetic biodegradable fiber scaffolds. Tissue Eng. 1999;5:443-452.

Lu HH, Cooper Jr JA, Manuel S, et al. Anterior cruciate ligament regeneration using
braided biodegradable scaffolds: in vitro optimization studies. Biomaterials.
2005;26:4805-4816.

US patent: 2013/0096679
https://www.israel21c.org/new-israeli-tendon-helps-athletes-spring-back-into-action/
http://www.umezu.mech.waseda.ac.jp/harp/ja/node/97

https://www.rmic.co.jp/project/regenerativemedicine

12



5. RAFEAHAFSAODREHER

AFEEORFBERELT. PF-BEBRTICAVDIVTSVNERET HBROERMLE
AAELUTDRYIZEYFEEDT=,

REHE A A EE A Y R RESRRT S EAREMR SRS E RS S ERE S &z -3
FREHAARHHE (A -BREFERWCAVSILTSUMNBERWG 20195 E#HE

WGEALA—: B4 (Fipms- B\TR) # EE

# HP H WRAEEEE ERFEHREENEE R B3 —jE EEEA B A TS SR VD= nm e
(9 Mm  lsFrrrT BEAE ER BEHE— —#HEER, BFEasdTt-f— THmTh B
1837 & AU ZRTE A A —lalHEEE 70— O #E  BFEFHEEMET.s AR BT

f{ XA OEBRE N W IR

«  ELSOM 2020338 (A0 T2 AL DERO: 558 00 e

£ x|

- Wt THSEEDS I B B R A A—S s Y s
sy RaE |Fsl) ¢

) v g/ i
. MGG ERERE
EAESE RIS LER TR S ETS RS —

Ziﬂél?ﬂi TR ARREFICELTHFEWERRATH

BEHE#EICLOFRMOFAEEDT, HAFF14LICE T
THMICESALTE, AR/ ALFETE, BK, His

' %
WL, —H, RiFE TR TTEoEELE
. J

NE-BEBFRWAVDIVTIUNOBRRBHAFS1REICF T =15

13



COHREER. FHNREECELIARRAEEIAERRMTRERARAN. BIRRFARZEA
BARAERMEFRREEENODRAZRTTERLEARZRY FLHEIDTT,

— BRREERE —

THTEE SEMNERMES - VAT LAFRMFARER
(EEHBFCEAITIFARAS FS14 0 (F51E) KEEH)
KRR OAH B #4
0H - BEBBRMICAVWSAI TSk
FF WG HES

T 100-0004

REEBTFHABEXKFHE 1-7-1 FRETHEEIL 23 1F
EHARRREA B RERFARRHREE
EFERE ERESFTIRR

TEL : 03-6870-2213

FAX : 03-6870-2242

URL : https://www.amed.go.jp/

T 305-8564

B D EMAEAR 1-2-1

EHARFEAREAN EXRRTREMRT BRIFHHRIM
ERERERRAA FSA UBEXEHEER

TEL/FAX : 029-861-7840

E-Mail : md-guidelines@aist.go.jp




	1. 当該技術分野の概要
	2. 開発ガイドライン策定の意義
	3. 開発ガイドラインの検討概要
	4. 人工腱・靭帯の開発の歴史及び開発が期待される材料
	5. 開発ガイドラインの検討結果

