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(54) Title: PROSTHESIS FOR IN VIVO INSERTION, COATED WITH CROSS-LINKED POLYPHOSPHORYLCHOLINE
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(57) Abstract: The present invention relates to: a coating composition for a prosthesis for in vivo insertion, comprising a photoiniti-
ator, a cross-linking agent and a phosphorylcholine (PC) monomer having an acrylate group; a method for coating a prosthesis for in
vivo insertion by using the coating composition; and a cosmetic prosthesis coated with cross-linked polyphosphorylcholine. A pros-
thesis for in vivo insertion, which is coated with cross-linked polyphosphorylcholine, can be prepared by a simple method adding the
coating composition, which contains a photoinitiator, a cross-linking agent and a PC monomer having an acrylate group, according
to the present invention, and emitting ultraviolet rays, and the cross-linked polyphosphorylcholine coating provides hydrophilicity to
a surface and can remarkably reduce the adhesion of tibroblasts capable of inducing side effects such as protein and capsular con -
struction. In addition, the coating does not come off even with intense motion and the like after in vivo insertion due to a coating
strength such that the coating does not come off even by stimulation, and thus the present invention can be useful for the preparation
of a prosthesis for in vivo insertion with reduced side etfects, such as a prosthesis for mammaplasty.
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[Fig. 3]
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[Fig. 4]
= BSA ; 4.5 mg/mL
= 1 h incubation at 37 °C
= BCA assay
BSA &3 A
1.4 *
1.2
58
£g 1
2B
g5 08
53
28 08
53
$§ o4
0.2
0
Noncoated Normal Crosslinked
[Fig. 5]
« BPF; 0.3 mg/mL
= 1 hincubation at 37 °C
= BCA assay
BPF &2 Al
1*2 Ei
£ 3
1

i
o

Helative amount of
adsorbed proteins
£ o
1 oy

£
(%

MNoncoated Normal Crosslinked



WO 2015/160218

[Fig. 6]

Felative amount of adhered cells
= £ = = i
5 ] - &5 Lo v ] ik B

o

[Fig. 7]

In vivo comparison of capsules formed in rate

700
£ 600

= 500

W
o O
o o

Capsular thickness

N
=
o

PCT/KR2015/003879
4/6

NIH-3T3 : mouse fibroblasts
30,000 cellsfweli

45 hincubation at 37 °C, 5% (O,
CCK assay

NIH-3T3 &2 AlE

wdekk

Noncoated

Mormal Crosslinked

PDMS PMPC-PDMS

PMPC-PDMS

4 weeks

12 weeks

&PDMS «PMPC-PDMS




WO 2015/160218 PCT/KR2015/003879
5/6

[Fig. 8]
A

CPOMS aPMPCPDMS

Cellufarity (numberiD.01 mnd)
2 8 &8 8 &8 3

ol
L

o
=
£

4 weeks 12 weeks

L

Vascularity (number/ mm®
] b

ki

L




WO 2015/160218

[Fig. 9]

k%

@PDMS  =PMPC-PDMS

y N
- (&1gsuapTeagldo)
UNoB 3[ISNW YI00WS-0 JO JuUnowy

o

o N LM

12 weeks

4 weeks

12 weeks

4 weeks

%]
=
=
o
|
Q.
=
(=W
E
v
=
o
(=W
o
~N — =
(Aususp eondo)

<C g-401 Jo Junowy

PCT/KR2015/003879

12 weeks

4 weeks

12 weeks

4 weeks

6/6
v
=
(]
e
U "
= 3
(=% (@}
i =
v
=
(]
(o)
o
(Y
(%2} |
=}
=
R N =
—
(Ansuap jeando)
¥€@D o Junowy
1%
>
[
-
()
Q.
=
Q.
L]
vy
=
[
(=W
o
Mm n N N e W
o — o
(Ausuap |eando)
U  9sepixosadojahuw 4o junowy



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2015/003879

A.  CLASSIFICATION OF SUBJECT MATTER
AG61L 27/34(2006.01)i, A61L 27/32(2006.01)i, A61F 2/12(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classificailon system followed by classification symbols)
AY - o v

AG1L 27/34; A61L 27/30; A61F 2/06; A61K 47/32; AG1K 47/30; A61L 27/56; AG1L 27/42; A61L 27/32; A61F 2/12

Documentation searched other than mintminn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electrenic data base consulted during the international search (name of data base and, wheve practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: phosphorylcholine, photo initiator, crosslinking agent, polydimethylsiloxane, PMPC,
PDMS, prosthesis, breast, breast, implant

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y GODA, T. et al., "Biomimetic phosphorylcholine polymer grafting from 1-12

polydimethylsiloxane surface using photo-induced polymerization", Biomaterials, vol. 27,
pages 5151-5160, 2006

See abstract; page 5152, column 2, experimental section; page 5154, columns 1-2,

results and discussion; figure 1.

Y WO 2011-086537 A2 (G&G BIOTECHNOLOGY, LTD.) 21 July 2011 1-12
See abstract; claims 1, 19, 35.

A WO 03-030940 A1 (UNIVERSITY OF FLORIDA, etal.) 17 April 2003 1-12
See the entire document.

A US 2005-0266038 A1 (GLAUSER, T. et al.) 01 December 2005 1-12
See the entire document.

A KR 10-2006-0015624 A (BLUE MEMBRANES GMBH.) 17 February 2006 1-12
See the entire document.

atent fanuly annex.

m Further documents are listed in the continuation of Box C.

Bl

LAY

N Tt end ity irriEet o
Special friegories of cried documents: “T7 later document prblished after the international filing date or prionty
> general state of the art which is not considered date and not in conflict with the application but cxtec to understand

dwa o the principle or theory underlying the invention

to ‘cc of particul

@i
i)

& pl-mt-on or patent but published on or afier the int

erpational <}~ document of parteniar relevance; the claimed invention cannot be
cousidered novel ar ca be considered to wvolve an inventive
step when the document is taken alone

-4

o ua\ r(:;s,'}n {as \Qt‘ . Y document of particudar rele 5 the claimed wmvention cannot be
p ASOT 125 Speeitied; ) o considered fo mvolve an ive step when the document is
“0" docuraent referring to an oral disclosure, use, exhibitton or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

wpon
¥

docuent published prior 1o the international filing date but later than  «p -
the pricrity date claimed

Diate of the actual completion of the intemational search Date of matling of the international search report
15 JULY 2015 (15.07.2015) 17 JULY 2015 (17.07.2015)
Name and matiing address of the {SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,

Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ASA/Z1G (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT

Information on patent faraily members

International application No.

PCT/KR2015/003879
Patent document Publication Patent family Publication
cited in search report date member date
WO 2011-086537 A2 21/07/2011 EP 2525839 A2 28/11/2012
KR 10-2012-0123093 A 07/11/2012
US 2012-0277860 A1 01/11/2012
WO 2011-086537 A3 22/09/2011
WO 03-030940 A1 17/04/2003 US 20050079365 A1 14/04/2005
US 2005-0266038 A1 01/12/2005 EP 1755699 At 28/02/2007
JP 2008-500104 A 10/01/2008
WO 2005-118018 At 15/12/2005
KR 10-2006-0015624 A 17/02/2006 AU 2004-238026 AT 25/11/2004
AU 2004-238517 A1 25/11/2004
AU 2004-238556 AT 25/11/2004
AU 2004-243503 A1 09/12/2004
EP 1626749 A2 22/02/2006
EP 1626749 B1 08/10/2008
EP 1626752 A2 22/02/2006
EP 1626816 A2 22/02/2006
EP 1626816 B1 09/09/2009
EP 1626930 A2 22/02/2006
EP 1626930 B1 21/04/2010
EP 1082772 Al 22/10/2008
EP 2033666 A2 11/03/2009
JP 2006-528931 A 28/12/2006
JP 2007-502184 A 08/02/2007
JP 2007-502708 A 15/02/2007
JP 2007-504920 A 08/03/2007
KR 10-2006-0003100 A 09/01/2006
KR 10-2006-0009934 A 01/02/2006
KR 10-2006-0015252 A 16/02/2006
US 2005-0079200 A1 14/04/2005
US 2005-0079201 A1 14/04/2005
US 2005-0079356 A1 14/04/2005
US 2007-0013094 A1 18/01/2007
US 2008-0118649 A1 22/05/2008
US 7371425 B2 13/05/2008
WO 2004-101017 A2 25/11/2004
WO 2004-101017 A3 03/03/2005
WO 2004-101177 A2 25/11/2004
WO 2004-101177 A3 03/03/2005
WO 2004-101433 A2 25/11/2004
WO 2004-101433 A3 03/03/2005
WO 2004-105826 A2 09/12/2004
WO 2004-105826 A3 23/06/2005

Forrn PCTASAZLG (patent family annex) (July 2009)




ZAZEA0 S
A Z AR T A PCT/KR2015/003879

A B9 ok | S EREA S EFRaP0)

AG61L 27/34(2006.01)i, A61L 27/32(2006.01)i, A61F 2/12(2006.01)i

B. FA e Hof
FAE AL TAEA B EFE 714D

A61L 27/34; A61L 27/30; A61F 2/06; A61K 47/32; A61K 47/30; A61L 27/56; A61L 27/42; A61L 27/32; A61F 2/12

2L 7] Robo)] Soti= H AR o] 9o £l
FEEZAGAOMFR B B EAFR . AR HATFH | 7] AE IPC
dRrEzAaelEn B QEFALENGFR: 2P HaFHAee )4F IPC

F Al Aol o] 88 74k o) e u o] 2~(ul o] ¥l wll o] 220] WA 2 7 A o) dak = A Sy)

cKOMPASS(581% U5 AAA|2H) & 719 = 2T 2T ZY, FAAA, 7tuA], S
=2F, PMPC, PDMS, BEE, 9%, 7I&, dSHE

c. #EEd
7Hel 3. e]* AT R A FAENE sk Al 71A +d 4TI
Y GODA, T. &, 1-12

“Biomimetic phosphorylcholine polymer grafting from polydimethylsiloxane
surface using photo-induced polymerization” ,

Biomaterials, 279, ¥ ©]%] 5151-5160, 20063

Q.oF; o)z 5152, ZH 2, Experimental section; #Ho]%| 5154, AH 1-2, Resu
Its and discussion; =% 1 3.

Y WO 2011-0865637 A2 (G&G BIOTECHNOLOGY, LTD.) 2011.07.21 1-12
g9k A7s 1, 19, 35 A=,

A WO 03-030940 A1 (UNIVERSITY OF FLORIDA, -5) 2003.04.17 1-12

A A=

A US 2005-0266038 Al (GLAUSER, T. ) 2005.12.01 1-12

i

A KR 10-2006-0015624 A (EF w@v|elx AUu3s}l) 2006.02.17 1-12

ndl
FAR T o

= S N/ = =1 = - =
F7F ol C(AS) e 71 A= o gt X als53816 93 8 E Frsiial L
* olgH B3lo 59 Jle| 1 § : . .
FA R 5 T EAEAY B 54 5o D BHO @ HA AEe
“AV 598 Ble] gl Ao nel ANH /| $FES Jg Fd BOPI LA TIRIF S A ]S clsey] AAd) dgd
=3

LA T JES AV s BE 2E g2 A48 EY FAY - < . Hol 5

TR S Ea el el 78 BA)E A7 ekl Sled we Y S2@ Aol AL FE A gUel st o9 e 2

Zgeks ASE 1 x5 R AR A A7 2
0" FE AN, A, A B pUe dFen Qe £ sARA g den 2o
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A ZA o) A4 97 TAZAIR A L
20159 079 152 (15.07.2015) 2015%1 07€ 174 (17.07.2015)
ISA/KR®] % 4 9852 AL
sl 537

SN (302-70D) i -FHA] A7 AR 189, EiA U
B s E0E g
WA T 182-42-472-7140 Ao e 182424813362

A2 PCTASA210 (7 A 831 20153 19)



TAZdN D

$53]9) et Au PCT/KR2015/003879

g 27 e A

WO 2011-086537 A2 2011/07/21 EP 2525839 A2 2012/11/28
KR 10-2012-0123093 A 2012/11/07
US 2012-0277860 Al 2012/11/01
WO 2011-086537 A3 2011/09/22

WO 03-030940 Al 2003/04/17 US 2005-0079365 Al 2005/04/14

US 2005-0266038 Al 2005/12/01 EP 1755699 Al 2007/02/28
JP 2008-500104 A 2008/01/10
WO 2005-118018 Al 2005/12/15

KR 10-2006-0015624 A 2006/02/17 AU 2004-238026 Al 2004/11/25
AU 2004-238517 Al 2004/11/25
AU 2004-238556 Al 2004/11/25
AU 2004-243503 Al 2004/12/09
EP 1626749 A2 2006/02/22
EP 1626749 Bl 2008/10/08
EP 1626752 A2 2006/02/22
EP 1626816 A2 2006/02/22
EP 1626816 Bl 2009/09/09
EP 1626930 A2 2006/02/22
EP 1626930 Bl 2010/04/21
EP 1982772 Al 2008/10/22
EP 2033666 A2 2009/03/11
JP 2006-528931 A 2006/12/28
JP 2007-502184 A 2007/02/08
JP 2007-502708 A 2007/02/15
JP 2007-504920 A 2007/03/08
KR 10-2006-0003100 A 2006/01/09
KR 10-2006-0009934 A 2006/02/01
KR 10-2006-0015252 A 2006/02/16
US 2005-0079200 Al 2005/04/14
US 2005-0079201 Al 2005/04/14
US 2005-0079356 Al 2005/04/14
US 2007-0013094 Al 2007/01/18
US 2008-0118649 Al 2008/05/22
US 7371425 B2 2008/05/13
WO 2004-101017 A2 2004/11/25
WO 2004-101017 A3 2005/03/03
WO 2004-101177 A2 2004/11/25
WO 2004-101177 A3 2005/03/03
WO 2004-101433 A2 2004/11/25
WO 2004-101433 A3 2005/03/03
WO 2004-105826 A2 2004/12/09
WO 2004-105826 A3 2005/06/23

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

