
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 	

-, 

Organization 	 1111111101111011101010111110111110111111011011101010111111101111101111011111 
International Bureau 	 ........Yejd 

....

..or::,,, 	
(10) International Publication Number 

(43) International Publication Date 	 WO 2015/009246 Al 
22 January 2015 (22.01.2015) 	WIPO I P CT 

(51) International Patent Classification: 	 Singapore 119228 (SG). LI, Jun; c/o Institute of Materials 
A61F 2/08 (2006.01) 	 Research and Engineering, 3 Research Link, Singapore 

117602 (SG). 
(21) International Application Number: 

PCT/SG2014/000345 	(74) Agent: VIERING, JENTSCHURA & PARTNERS LLP; 
P.O. Box 1088, Rochor Post Office, Rochor Road, Singa- 

(22) International Filing Date: 
21 July 2014 (21.07.2014) 	

pore 911833 (SG). 
 

(25) Filing Language: 	 English 	
(81) Designated States (unless otherwise indicated, for every 

kind of national protection available): AE, AG, AL, AM, 
(26) Publication Language: 	 English 	AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
(30) Priority Data: 	 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 

201305559-5 	19 July 2013 (19.07.2013) 	SG 	HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 

(71) Applicants: NATIONAL UNIVERSITY OF SINGA- 	KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 

PORE [SG/SG]; 21 Lower Kent Ridge Road, Singapore 	MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,  
119077 (SG). AGENCY FOR SCIENCE, TECHNO- 	OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 

LOGY AND RESEARCH [SG/SG]; 1 Fusionopolis Way, 	SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 

#20-10 Connexis, Singapore 138632 (SG). 	 TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW. 

(72) Inventors: GOH, Cho Hong James; c/o Department of 
Biomedical Engineering, National University of Singapore, 	(84) Designated States (unless otherwise indicated, for every 

_ 	9 Engineering Drive 1, Block EA #03-12, Singapore 	kind of regional protection available): ARIPO (BW, GH, 

117576 (SG). TEH, Kok Hiong Thomas; c/o Department 	GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, of Biomedical Engineering, National University of Singa- 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,  pore, 9 Engineering Drive 1, Block EA #03-12, Singapore 

= 	117576 	SHI, Pujiang; 	Department 	Biomedic- 	EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, (SG). 	 c/o 	of 
Engineering, National University 	Singapore, 9 Engin- 	MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, al 	 of 

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, eering Drive 1, Block EA #03-12, Singapore 117576 (SG). 
KM, ML, MR, NE, SN, TD, TG). — 	HUI, Hoi Po James; c/o Department of Orthopaedic Sur- 

= 	gery, 1E Kent Ridge Road, NUHS Tower Block, Level 11, 
= 

[Continued on next page] = 

= (54) Title: TISSUE INTERFACE AUGMENTATION DEVICE FOR LIGAMENT/TENDON RECONSTRUCTION 

= 
= — 	 13SIA :  

device 

4 Tendon 
= 	 . ......Graf 

= 	 IiiGIA 	 -, 
le,VIce = 

_ 
_ 

= 

,—I 	 Figure 3 
.4  

iv 
ei 
g (57) Abstract: The present invention relates to a device for the interfacial augmentation of tissue grafts for the purpose of tendon 

C and ligament reconstruction. The inventive device works both as a delivery vessel for osteoconductive and osteoinductive factors 
---- 	and as a scaffold to stimulate and support bone ingrowth and comprises a tubular composite silk sheath, said tubular composite silk 
ItIn 	sheath comprising: a backbone consisting of a tubular silk mesh, and a carrier material consisting of a porous silk sponge, wherein 1-1 
C 	said tubular silk mesh consists of degummed silk fibroin fibers, wherein said porous silk sponge comprises silk fibroin fibers and hy- 
e•11 	droxyapatite particles and said tubular silk mesh and said porous silk sponge form a composite material. The present invention is 
en.) 	also directed to a method for the manufacturing of such augmentation devices, a method for fixation of the thus fabricated tissue in - 
,71.9  terface augmentation devices onto ligament or tendon grafts, a method for applying such devices for ligament and/or tendon recon-

struction to tendon grafts, as well as their application in ligament and tendon reconstruction. 
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^ (57) Abstract: The present invention relates to a device for the interfacial augmentation of tissue grafts for the purpose of tendon 

and ligament reconstruction. The inventive device works both as a delivery vessel for osteoconductive and osteoinductive factors 
and as a scaffold to stimulate and support bone ingrowth and comprises a tubular composite silk sheath, said tubular composite silk 
sheath comprising: a backbone consisting of a tubular silk mesh, and a carrier material consisting of a porous silk sponge, wherein 

^ said tubular silk mesh consists of degummed silk fibroin fibers, wherein said porous silk sponge comprises silk fibroin fibers and hy-
C^l droxyapatite particles and said tubular silk mesh and said porous silk sponge form a composite material. The present invention is 

also directed to a method for the manufacturing of such augmentation devices, a method for fixation of the thus fabricated tissue in -
terface augmentation devices onto ligament or tendon grafts, a method for applying such devices for ligament and/or tendon recon­
struction to tendon grafts, as well as their application in ligament and tendon reconstruction. 
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