JP 2004-532080 A 2004.10.21

(19) B EEHEFT (UP) 8 RIF F L EAN () SHEBLESS
15752004-532080
(P2004-532080A)
4 AEH TRIGEI0A21H (2004, 10.21)
(51) Int.CL." Fl F—7a—F (%)
AG1F 2/28 AB1F 2/28 4C097
C23F 1/00 C23F  1/00 z 4KO57

EERR AWK FHREEWERE E3I0R)

1) HEEE 1 RE2002-589740 (P2002-589740)
6) (22) HEER ERR14ER4A 308 (2002. 4. 30)
S)BIRRTIBHAE  EAISEILALITH (2008.11.17)
6) BREHEES  PCT/US2002/013618

7 ERLHES  102002/092882

EHEELHEE ERRL4SEILA21E 2002.11.21)
EaiEERES  60/201,002

ERL 1385 150 (2001. 5. 15)
HKE (US)

EaiEEREE 10/021,616

EREL3FI2A 12H 2001.12.12)
HKE (US)

(71) BE A 502030145
FaAAwh -4 ra—RLr—FTv K
TAVAEREYHF2—L VMO 18
87, PVANILIY, A—HX-ANY
-k 115

(74) {LIB A 100089705
#EtL #HE —FX

(74) A 100076691
#E+ EHHE B

(74) {LE A 100075270
#FHEE M F

(74) {LEE A 100080137
#E+L TE IESE

(74) fRE A 100096013
#E+L EBR 87

RATEICH $

64 [RADEH] WBEAREAS 752 N ORERE

GNHOOO0O
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0oooooooo

0oooooo

8
£




e R ey [ s R s [y |

Ooooooooooooogdg

Ooooooooooooood
OoDoDooooogogooooood
OO0 o0DoDoooggooooood

O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao

Oo0oooooooooooogogogoooao
Oo0oooDooooooooogogooao
OO0 ooDoogogoooDooodgogooao
Ooooooooooooooogogogoooao
Oo0oooooo o ooooogogoooao

OO0 oooooogogogooo
OO0 oooDooogogogoao
Ooo0ooooooogogooao
OO0 ooooooQgogooo

Ooooooood
Oooooooodg

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0gooo

O
O
OJ
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
]
O

O
O
O
O
O
O
O
O
O
O
O

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo

O
O
O
O
O
O

O
O
O
O
O
O

]
O
O
O
O
(]
O
O
O
O
O
O
O

O Oooo

O Oooo

O
O
O

(2)

JP

2004-532080

O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O O
O O
O O
O O
O O
O O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

2004.10.

21

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

s e A s e e s e e e s e e e e s Y ) [
Oooooocoo0o0ooooooo0 oo oDoooo0o oo oDoooo00oooDoDoooo0ooDoooogogogoao
[ e R s ) [y

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

s Y
Iy |
I [y |
O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog

Ooooooooooooogodg
OoooDooogoooooogd

OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg

O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

OoooooogoQgogoaoQg

O

O oOooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

OJ
O
O
O
O
O
O
O

O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo

O
O
(]
O

)

O
O
O

|

2004-532080

O
O
O
O
O
O

2004.10.

O

O
O

21

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |
Ooooooo04oooooooo oo oDoDoooUooooDooogogooao

Oo0o0ooooU0U0ooDoooUddUoDoDoDooUooUUoooDoDooggogogoao

Oo0oooooooooooOgodg

OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

O Ooooo

Ooooooodgdg

Ooooooood

O Ooooo
O Ooo0ooo

Ooo0oooogoQgdg

O
O

O
O

OoooooooooooQgdg

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao

Oo0oooogoQgg

OoooooogogoQgooao

O

O oo oooog

(4)

O
(]

|

JP

O

2004-532080

goao

O

O

OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

gooad

O

2004.10.

O

O

21

O

10

20

30

40

50



e R ey [ s R s [y |

Ooooooo0oooooooo0DooDooooooooao
Oo0oooooo0oooooo4o0DooDoooogogoooao
Oo0oDooodUoooDoDooUo4dooDooogogogogoooao
Ooooooooooooooooooooooooao

OooooooogoQgoo

OO0 oooooo4o0ooDooogogooooDooogogooQg
Oo0oooOoooo0ooDooogogoooooogogaoQg
e e e e e ) e s s Y [ |
Ooooooooo0oooooooooooooOgoogao
Oo0ooooooo0 oo oooooooDoooQgogoo-g

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

Ooooooooooooogdg

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oDooDooogogogoao
Ooo0ooooooogogooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogooo
OO0 oooDooogogogoao
OoooooooogoOooao
OoooooooQgogooo
oo ooooooQgogooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O

OoooooogQgooao
Oooooooggogooao
OooooooooOooOooOoao
OooooooooQgoooao
OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
Ooooooooogoooao
Oooooooogooao

()

O
(]

|

|

O

|

JP

O

Oo0oooooogoQgog

2004-532080

ugbooagooad

OO0 oooooogogdg
OO0 oooooogogdg
OoOoooooooOod
OoooooooooQodg
Ooo0oooooogoQgg
OO0 oooooogogdg

O d
O d
[ |
[ |
[ |

O

O O
O d
O O
O O
O O
O O

O O
O O
O
O
O
O

OO0 oooooogogg

O d

I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

2004.10.

gooad

OoOoooooooOod
OooooooooOodg
Ooo0oooooogoQgodg
Oo0oooooogogg

O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

0O O
O O
O O
O O

21

OO0 oooooogogdg

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

Ooooocooooooooooooooogogogoogoao
OooooooooooDoooooooooog
OooooooooooDoooooooooog

Oooooooo0oooooooooDooooogooooao

O oOooo

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O Oooo

O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

O 0Ooogo

OJ

O 0Oooo

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O Oooo

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O 0oo o

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oood

O 0Oooo

JP

O Oooo

O

O Oooo

2004-532080

ugbooagooad

O
O
O
O
O
O

O O
O d
O O
O O
O
O

O Oooo
O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo

O
OJ
O
O
O
O

O
O
O
O
O
O

O Oooo

OJ
O
O
O
O
O

2004.10.

O 0ooo

O
O
O
O

21

10

20

30

40

50



a JP 2004-532080 A 2004.10.21

uo
ooooooooooooooooooboboooooooooDboao
oboooboobobooboobooboobooboobooboooboonnn



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(8)

ugbooobooodoboado

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

OO OO0

(10) International Publication Number

(43) International Publication Date

21 November 2002 (21.11,2002) PCT WO 02/092882 Al
(51) International Patent Classification” C23F 1/00, (81) Designated States (national): Ali, AG, AL, AM, AT, AU,
ABIT 2/28 A7, BA, BB, BG, BR. BY, BZ. CA, CH, CN, CO,CR, CU.

CZ, DE, DK, DM, DZ, EC, EE, ES. FI, GB, GD, GE, GII.
GM, IR, 11U, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LI, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, P, RO, RU, 8D, SIZ, $G,
SL 8K, § TM, TN, T 7. UA, UG, UL
VN, YU, ZA, 7M, 7W.

{21) International Application Number: PC17/US02/13618

{22) International Filing Date: 30 April 2002 (30.04.2002)

{25) Filing Language: English
(84) Designated States (regional): |iuropean patent (AT, BI,
{26) Publication Language: BEnglish CH, CY, DI, DK, TS, TT. TR, GB, GR, IT}, IT, LU, MC,
NI, PT, SE, TR).
(30) Priority Data:
607291002 15 May 2001 (15.05.2001)  US  Published:

10/021.616 12 December 2001 (12.12.2001)  US with international search report
before the expiration of the time limii for amending the

{71) Applicant (for all designated States excepi US):
— TECOMET, INC. [US/US]; 115 Eames Street, Wilming- amendmenis

ton, MA 01887 (US).

For two-letter codes and other abbreviations, refer io the "Guid-

(72) Tnventor; and ance Notes on Codes and Abbreviations" appearing i ihe begin-
(75) Inventor/Applicant (/or US only): AMRICH, Mark, P, "ng of cach regular issue of the PCT Gazetie.

LUS/US]; 47 Llint Road, Tyngsborough, MA 01878 (US).

(74) Agents: BEARDELL, Louis, W. ct al.; Morgan, Lewis &
Bockius LLP, 1701 Market Strect, Philadelphia, PA 19103
(US).

{54) Title: METHOD FOR MAKING A MESH-AND-PLATE SURGICAL IMPT.ANT

T
N

e
-3

{57) Abstract: A h-and-plate surgical is d by a method including the steps of applying a mask (22, 23) to first (28)
& and second (29) faces of a metal sheet (21), selectively ablating the mask on both faces, affixing a first tape (41) to the first face to
=T cover same and maska thereon, but leaving an exposed portion (24A) for a screw hole, allixing a second tape (42) (o the second face
(o cover same and mask thercon, elching the first face screw hole portion (o form a crater (24C), removing the first tape, clching
the crater and other exposed portions (24B) of the first face, removing the sceond tape, etching opposite (24C) the crater and other
cexposed portions of the sccond face t provide openings in communication with the crater, and other sccond face openings extending
B to the first face, and removing remaining mask to provide the implant configured to include a pliable mesh portion (43) and a rigid
plate portion (33), and having a screw hole (39) therein.

92882 Al

002

claims and 10 be republished in the event of receipt of

JP 2004-532080 A 2004.10.21



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(9
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METHOD FOR MAKING A MESH-AND-PLATE SURGICAT, IMPLANT

CROSS-REFERENCE T0Q RELATED APPLICATION

This application claims the benefit of U.S. Provisional

Patent Application Serial No. 60/291,002, filed May 15, 2001.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to surgical implants, and is directed
more particularly to the making of such implants having relatively
rigid plate portions and pliable, textured, mesh portions, either
porticn being provided with at least one screw hole to facilitate
attachment to bome.
2. Description of the Prior Art

The use of surgical implants is well known. Surgically
implantable metal devices generally are formed of plates or sheets
of inert metal, such as titanium, compatible with human and animal
tissue. When such implants are positioned between bone and soft
tissue, a textured, roughened traction surface in contact with the
bone promotes ingrowth of the bone, bonding with the traction
surface and enhancing the permanent, stable positioning of the
implant. Textured bone-contacting surfaces thus enhance the

stability of the metal implants after surgery. The desirablility

JP 2004-532080 A 2004.10.21
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2

of rough, textured, bone-engaging surfaces to assure stable
positioning of surgical implants has been recognized and has been
discussed in U.S. Patent No. 5,258,098, issued November 2, 1993,
in the names of Donald J. Wagner et al, U.S. Patent No. 5,298,115,
issued March 29, 1994, in the name of Ian Leonard, U.S. Patent No,
5,456,723, issued Octcber 10, 1895, in the names of Samuel G.
Steinemann et al, U.S. Patent No. 5,507,815, issued BApril 16,
1996, in the names of Donald J. Wagner et al, U.S. Patent No.
5,603,338, issued February 18, 1997, in the name of Keith D.
Beaty, U.S. Patent No, 5,853,561, issued December 29, 1998, in the
name of Bruce A. Banks, U.S. Patent No. 5,922,029, issued July 13,
1999, in the names of Donald J. Wagner et al, and U.S. Patent No.
5,965,006, issued October 12, 1999, in the names of Roland Baege
et al.

Some implants are formed as thin mesh sheets, of extremely
light weight and wit£ numerous openings therethrough. In some
cases, bendable mesh implants require relatively stiff, unbendable
reinforcing plate portions. The formation of perforated thin
wetallic sheets, or plates, is described in several U.S. patents,
including U.S§. Patent No. 3,359,192, igsued December 19, 1967, in
the names of Hans-Joachim Heinrich et al, U.S. Patent No.
5,606,589, issued February 25, 1997, in the names of Anthony J.
Pellegrino et al, and U.S. Patent No, 5,814,235, issued September
29, 1998, in the names of Anthony J. Pellegrino et al. Through-

holes penetrating such plate portions are useful for receiving

JP 2004-532080 A 2004.10.21
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WO 02/092882 PCT/US02/13618
3

mounting screws, anchoring the mesh-and plate implant in position.
However, the manufacture of such implants comi)ining a relatively
thin pliable sheet with a thicker unbendable plate, and with
mounting screw holes therein, has presented some challenges still

lacking feasible and economical solutioms.

SUMMARY OF THE INVENTION

An object of the invention ig, therefore, to provide a method
for making a mesh-and-plate surgical implant including bendable
perforated mesh portions adjoining stiff, rigid reinforcing plate
portions.

A furthexr object is to provide a method for making such
implants having therein mounting screw holes which pass
therethrough, for receiving mounting screws installed during
implantation.

With the above and other objects in view, a feature of the
present invention is the provision of a method for making a mesh-
and-plate surgical implant, the method comprising the steps of
applying maskant to first and second faces of a metal sheet,
selectively ablating the maskant on both faces, affixing a first
protective tape to the first face to cover game and maskant
thereon, but leaving exposed a portion for a screw hole, affixing
d second protective tape to the second face to cover same and
maskant thereon, etching the first face screw hole portion to form

a crater, vemoving the first tape, etching the crater and other
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exposed portions of the first face, removing the second tape,
etching opposite the crater and other exposed portions of the
second face to provide an opening in communication with the
crater, and to provide other second face openings extending to the
first face, and removing remaining maskant to provide the implant
configured to include a pliable mesh portion and a rigid plate
portion, and having screw holes therein.

The above and other features of the invention, including
various novel details of construction and combinations of method
steps, will now be more particularly described with reference to
the accompanying drawings and pointed out in the claims. It will
©be understood that the particular method embodying the invention
is shown and described by way of illustration only and not as a
limitation of the invention. The principles and features of thig
invention may be employed in various and numerous embodiments

without departing from the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Reference is made to the accompanying drawings in which is
shown an illustrative embodiment of the invention, from which its
novel features and advantages will be apparent.
In the drawings:
FIGS. 1 - 10 are diagrammatic cross-sectional views of
successive stages in the making of a mesh-and-plate implant in

accordance with an embodiment of the invention;

JP 2004-532080 A 2004.10.21
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FIG. 11 is a top plan view of a mesh-and-plate implant made
in accordance with the method illustrated in FIGS. 1-10;

FIG. 12 ie similar to FIG. 11, but illustrative of an
alternative implant; and

FIG. 13 iz an enlarged illustration of the mesh portions of

the implants of FIGS. 11 and 12.

DESCRIPTION OF THE PREFERRED EMBODIMENT

To make a mesh-and-plate surgical implant, there is provided
a thin sheet 21 (FIG. 1) of tissue and bone compatible metal, such
as titanium,

A maskant layer 22 (FIG. 2) is applied to a first face 28 of
the sheet 21 and a maskant layer 23 is applied to a second face 30
of the sheet 21. The maskant layers 22,23 cover substantially the
entirety of the first and second faces 28, 30, respectively. The
maskant layers 22, 23 are resgistant to chemical attack. It has
been found that a photo-chemical resist, such as duPont Riston, or
Kodak Thin Film Resist, serve as appropriate materials for the
maskant layers 22, 23.

The maskant layers 22, 23 ave then in part ablated f£rom
selected portions of the metal faces 28, 30 (FIG. 3), as by
mechanical tools, chemical milling, photo-chemical etching, or by
laser eradication, to expose portions 24A, 24B, 26 of the
respective metal faces 28, 30 in desirved patterns, ready for

etching.

JP 2004-532080 A 2004.10.21
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Referring to FIG. 4, it will be seen that the exposed
porticns 24B of the first face 28 and the maskant layer 22 on the
first face 28 are covered with a protective tape 41, leaving
exposed only the region 24A where a central through-hole is
desired for acceptance of a mounting screw (not shown) .

Similarly, the exposed portions 26 of the second face 30 and the
maskant layer 23 on the second face 30 are covered with a
protective tape 42. The tapes 41, 42 may be 3M Brand Type #1280
Platers Tape.

The through-hole regiom 24A is then subjected to etching, as
by spray or immersion, iusing an acid bath of a mixture of nitric
and hydrofluoride acid. It is preferred, during the etching
process, to periodically remove the sheet 21 from the etching
process and rinse, dry and bake the sheet to maintain the
integrity of the maskant and allow for in-process ingpections.

When the etchant reaching the exposed surface 24A has created
a shallow crater 24C (FIG. 5), the protective tape 41 is removed
(FIG. 6) and the etching of the crater 24C is resumed, and etching
of the exposed portions 24B, constituting the mesh portion of the
implant, is undertaken. BAs etching proceeds, the exposed metal
regions 24C and 24B are progressively removed by the etchant (FIG.
7). The etching continues until the removal of metal from the
first face 28 and crater 24C has reached the predetermined‘extent

desired (FIG. 8).

JP 2004-532080 A 2004.10.21
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The second tape 42 is then removed, exposing the maskant
layer 23 and exposed portions 26 on the gecond face 30, including
an area 26C opposite the crater 24C.

Etching of the through-hole area 26C in the sheet face 30
breaks through to the crater 24C to effect a counter-sunk through-
hole 39 (FIG. 9) and second face openings 29 in communication with
the newly etched first face 36.

The first and second maskant layers 22, 23 are then removed
(FIG. 10), leaving an implant device having the mesh portion 43, a
plate portion 33, and at least one through-hole 39 for receiving a
mounting screw.

In FIG. 11 there is shown, for illustrative purposes, a dog-
leg plate portion 33 having one or more through-holes 39 therein,
the plate portion 33 being bounded by the mesh portion 43. 1In
FIG. 12 there is shown a divided plate 34 having through-holes 39
therein, and bounded by the mesh portion 43.

Referring to FIG. 13, it will be seen that through-holes 39
may be provided in mesh portions 43, such through-holes preferably
being surrounded by rim collars 46 comparable in thickness to a
plate portion 33. The through-holes 39 preferably are countersunk
to receive mounting screws.

In an alternative embodiment, the maskant layers 22, 23 may
be exposed to a movable laser beam which is moved in accordance
with a path governed by a CAD data file, wherein the beam removes

unwanted maskant. After the laser removes the magkant, the sheet
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21 is exposed to heat and/or ultraviolet light to cure and harden
the remaining maskant.

The mesh portions 43 preferably are of a thickness of about
5 mm and are readily flexed to follow the curvature of a bone.

There is thus px;ovided an improved method for making a mesh-
and-plate surgical implant including both bendable perforated mesh
portions and relatively rigid plate portions, wherein the bendable
or comformable perforated portions are integral with and
kinematically related to the rigid plate portions. The improx}ed
method further provides through-holes for receiving mounting
screws during implantation.

It will be understood that many additional changes in the
details, materials, steps and érrangement of parts, which have
been herein described and illustrated in order to explain the
nature of the invention, may be made by those skilled in the art
within the principlés and scope of the invention as expressed in

the appended claims.
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What is claimed is:

1. A method for making a mesh-and-plate surgical implant, the

method compriging the steps of:

applying maskant to first and second faces of a metal

sheet;
selectively ablatting the maskant on both faces;
affixing a first protective tape to the first face to
cover the first face and maskant thereon, but
leaving an exposed portion of the first face for a

gcrew hole;

affixing & second protective tape to the second face to

cover the second face and maskant thereon;

etching the first face screw hole portion to form a

craters;
removing the first tape;

etching the crater and other exposed portions of the first

face;

JP 2004-532080 A 2004.10.21
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removing the second tape;

etching opposite the crater and other exposed portions of
the second face to provide an opening in
communication with the crater, and to provide other

second face openings extending to the first face; and

removing remaining maskant to provide the implant
configured to include a pliable mesh portion and a

rigid plate portion having a screw hole therein.

2. The method in accordance with claim 1 wherein the

application of maskant to a metal sheet comprises:

providing a metal sheet of substantially uniform thickness

throughout; and

applying the maskant as coatings on the first and second
faces covering substantially all of the first and

second faces.

3. The method in accordance with claim 2 wherein selectively
ablatting the maskant comprises ablatting the maskant on the
first and second faces in selected loci to expose underlying
portions of the metal sheet first and second faces, to leave

maskant in patterns defining configurations of desired plate and

JP 2004-532080 A 2004.10.21
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mesh portions, and to further expose an underlying portion of
the metal sheet first and second faces defining a disposition of

a desired screw hole in the desired plate portion.

4. The method in accordance with claim 3 wherein affixing the
first protective tape comprises affixing the first tape so as to
cover the exposed underlying portions of the first face and the
maskant remaining on the first face, but leaving exposed the
underlying portion defining the location of the desired screw

hole.

5. The method in accordance with claim 4 wherein the step of
etching the first face screw hole portion comprises etching away
the portion of the underlying first face defining the location

of the desired screw hole to form a crater in the first face.

6. The method in accordance with claim 5 wherein etching the
crater and other exposed portions of the first face comprises
removing metal from the crater to deepen the crater in the metal
sheet, and removing metal from the other exposed portions of the
first face to reduce the thickness of the metal sheet in t&e

mesh portion thereof.

7. Method for meking a mesh-and-plate surgical implant, the

method comprising the steps of:
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providing a metal sheet;

applying to first and second faces of the sheet coatings

of maskant resistant to chemical attack;

ablatting the maskant on the first and second faces in
selected loci to expose underlying portions of the
metal sheet first and second faces in selected
patterns, to leave the maskant in patterns defining
configurations of desired plate and mesh portiomns,
and to further expose underlying portions of the
metal sheet first and second faces defining a

location of a of desired screw hole;

affixing a first protective tape to the first face so as
‘to cover the exposed underlying portions of the first
face and the maskant remaining on the first face, but
leaving exposed the underlying portion defining the

location of the desired screw hole;

affixing a second protective tape to the second face so as
to cover the exposed underlying portions of the
second face and the maskant remaining on the second

face;

JP 2004-532080 A 2004.10.21
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etching away the portion of the underlying first face
defining the location of the desired screw hole, to

form a crater in the first face;

removing the first protective tape;

etching the crater and other exposed portions of the first

face to remove metal therefrom;

removing the second protective tape;

etching the second face opposite the crater and etching
other exposed portions of the second face to provide
an opening in communication with the crater and to
provide other second face openings in communication

with the first face; and

removing remaining maskant to provide the implant with
exposed first and second faces and configured in part
as a pliable mesh portion, and in part as at least
one rigid plate portion, and having at least one

screw hole therein.

8. The method in accordance with claim 7 wherein the metal

sheet provided is of substantially uniform thickness throughout,
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and the plate portion of the implant is substantially thicker

than the mesh portion of the implant.

9. The method in accordance with claim 7 wherein the coatings
of maskant applied to the first and second faces are applied to
cover substantially all of the first and second faces of the

sheet.

10. The method in accordance with claim 7 wherein etching the
other exposed portions of the first face reduces the thickness

of the sheet in areas of the sheet mesh portion.

11. As an article of manufacture, a surgical implant made in

accordance with the method of claim 1.

12. BAs an article of manufacture, a surgical implant made in

accordance with the method of claim 7.



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/092882

s

/28

(23)

PCT/US02/13618

21
FIG. 1
28 22
& Y\/_ /- SN
W 2
30/ zsj 2
FIG. 2

JP 2004-532080 A 2004.10.21



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(24)

WO 02/092882 PCT/US02/13618
2/5
22 24A 22 248 28
24B~ \g - 1\[I / / 21
JSNANNNANANANN ANAEN TN RNT \
267 26~ 26~ 267 23 2z o0

FIG. 3
28~ A~ 24a /224 21

W7 2o 70— 2.
?IIXIIIIA \ AIFAN Illllllf
X, ANE I
Z

|70 I7 I 4 T TG TG GG TG TG TG I ITTH TH G IE TS P7X X7
23
FIG. 4 ™42
41 24e 22
28 N / 41 21
v I A 1V 27 75
\Y TSI la-—% N &7 VT TH T & IF G T
IS RN ISY RSNA b N NSU_ IS ENT RN
FZII7I TP TI )V TP I TI X W RTHTITI Y 2F 7
30 23
FIG. 5 2
24B 24B

JP 2004-532080 A 2004.10.21



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(25)

WO 02/092882 PCT/US02/13618

3 B EANNA ARWN AN
29/29/ \30 26C \23
FIG. 9
43 39& 43
\

| 77%222%”2%225;f3 //36
| 4. N 4 N VA | I 7A T717 77

FIG. 10

JP 2004-532080 A 2004.10.21



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(26)

WO 02/092882 PCT/US02/13618

-~

9 9 (1 9, 0 e 0, {33 {2 {2 {2 {2 4 Y 9,

arararaTaratatatatatatatatatavatatavar:
..I‘l‘.‘.‘. ..‘ .‘Q.D‘ l‘...‘ .‘.e.“‘.e.‘.

A AT AT AT AT AT AT AT AT AT AYaY AT AT A AT A AT A Y
AT aYaYaaY: ) )

L~ {2 (2 L) L2 2 o 2
aYa¥aYa¥atava¥atataVataVava'

O

A QO Q Q2 N
& A A TATA A @
R AT AP A AT e AT AT AT AT AT AT AT AT AT AT AT AT AT
A A AT AT AP AT AP AT AP AT AT AP AT AT AT ATATATA
& L~42 L Ol =) 9
.Ya .'I .'U'C'A.‘v 9 >,

L~ e el 2
aYa¥avavaveravaval
YaTa¥a¥avaYaTava¥avaTavar: 43

=

S~ -0 ) 2
Yavatavatatatatatavatatavatatatatatatas
avavatavataTatataTatavavavatatatatavay

.‘!‘.‘.‘.‘."A.‘.‘.‘.‘.A.‘.‘.‘."‘."A

JP 2004-532080 A 2004.10.21



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(27) JP 2004-532080 A 2004.10.21

7
e W Ve W W

v
B:2-8-8:8

FIG. 13



(28) JP 2004-532080 A 2004.10.21

gbooogbodaoan

INTERNATIONAL SEARCH REPORT International apptication No.

L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

B. FIELDS SEARCHED

PCT/US02/13618
A.  CLASSIFICATION OF SUBJECT MATTER
PC(7) + C23F 1/00; A6IF 2/28
UscCL : 216/11,47,49,52,56,100,108,109; 623/11.11, 23.53-23.55, 23.76, 919, 923

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

Minimum ion searched
U.S. : 216/11,47,49,52,56,

system followed by classification symbols)
100,108,109; 623/11.11, 23.53-23.55, 23.76, 919, 923

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Please See Continuation Sheet

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

€. DOCUMENTS CO TO BE RELEVANT
Category * Citation of document, with indication, where appropriate, of the relevant passages Refevant to claim No.
A US 6,312,612 Bl (SHERMAN et al) 06 November 2001 (06.11.2001), Figures 18-21. 112
A US 5,258,098 A (WAGNER et al) 02 November 1993 (02.11.1993), column 4, lines 53-60, 112
column 3, line 60-column 6, line 1.
A US 5,298,115 A (LEONARD) 29 March 1994 (29.03.1994), column 2, lines 1-21, column 1-12
5, lines 27-46.
A US 5,246,530 A (BUGLE et al) 21 September 1993 (21.09.1993), column 11, lines 15-50. 1-12
A JP 06-125,978 A (ISHIZAWA) 10 May 1994 (10.05.1994), see abstract. 12
A US 5,843,250 A (BONE et al) 01 December 1998 (01.12,1998), abstract, lines 4-9, Figures 1-12
5-10.

D Further are listed in the inuation of Box C.
T

D See patent family annex.

‘Spectal categories of cited documents:

“A"  document defining the general state of the art which is not considered to be
of particular relcvance

“E"  earlier application or patent published on or after the international filing dase

“L"  document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“0"  document referring to an oral diselosuze, use, exhibition or elher means

“P" document published prior to the intermational filing date bus later than the
priority date claimest

T later document published afier the international filing date or priority
date and not in conflict with the application but cited to understand the
principle ot theory underlying the invention

X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive siep
‘when the document is taken alone

“yn document of particuiar relevance; the claimed invention cannot be
considered to Involve an Inventive step when the document is
‘combined with one or niore ether such documents, such combinadon
being obvious to a persan skifled in the art

& document member of the same patent family

Date of the actual completion of the international search

17 September 2002 (17.09.2002)

Date of mailing of the international search report

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
‘Washington, D.C. 20231

Facsimile No. (703)305-3230

Authorized officer
Anita K Alanko

e

CEORAHT:
Telephone No. 703-308-0661 PAPALEGAL &

5.

Form PCT/ISA/210 (second sheet) (July 1998)



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(29)

PCT/US02/13618
INTERNATIONAL SEARCH REPORT

Continuation of B. FIELDS SEARCHED Iiem 3:
EAST (USPAT, JPO, EPO, DERWENT)
search terms: etch$, implant, bone, screw, mesh, tape

Form PCT/SA/210 (second sheet) (July 1998)

JP 2004-532080 A 2004.10.21



(30) JP 2004-532080 A 2004.10.21

gobogooaon

(HOOOOOODO EP(AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE,TR) ,AE,AG,AL,AM,AT,AU,A
Z,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EC, EE, ES,FI ,GB,GD,GE ,GH,GM,HR,,HU, ID, IL, IN, 1S, JP
,KE,KG,KP,KR,KZ,LC, LK, LR,LS,LT,LU,LV,MA,MD,MG, MK, MN, MW, MX ,MZ ,NO,NZ,0M, PH,PL,PT,RO,RU,SD, SE, SG, SI, SK,
SL,TJ,T™,TN,TR,TT,TZ,UA,UG,US,UZ,VN,YU,ZA,ZM,ZW

(2)000 OOooooooDooOooo
ubobouboouobooobooboobobouoboooboobboooboooboboonn

OO0OD0O0O(@DO) 4C097 AAO1 CCO1 DD10 MMO2 MMO3

o000 OO 4K057 WAL1 WwB0O8 WDO5 WDO7 WEO2 WEO7 WJO5 WN10



	bibliographic-data
	abstract
	claims
	description
	international-document-image-group
	search-report
	overflow

