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IN THE UNITED STATES DISTRICT COURT

FOR THE NORTHERN DISTRICT OF ILLINOIS  MICHAEL W. DOBBEINS |
EASTERN DIVISION GLERX, U.8. DISTRICT COURT E\

LEDERGERBER MEDICAL
INNOVATIONS, LLC, and
DR, WALTER LEDERGERBER,

07CV1593
JUDGE KENDALL
'MAG.JUDGE BROWN

JURY TRIAL DEMANDED

Plaintiffs,

V.

W.L. GORE & ASSOCIATES, INC.

e gt gt gt gt T it gt ot ™ g™ et

Defendant.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs, Ledergerber Medical Innovations, LLC and Dr. Walter Ledergerber
(collectively “plaintiffs") complain of W.L. Gore & Associates, Inc. (“"Gore”) as follows:

1. This is a claim for patent infringement arising under the patent laws of the
United States, Title 35 of the United States Code. This Court has exclusive jurisdiction
over the subject matter of this case under 28 U.S.C. § 1338(a).

2. Dr. Walter Ledergerber ("Dr. Ledergerber”) is an individual who resides in
Dublin, California. Dr. Ledergerber is the inventor and owner of United States Patent
No. 6,921,418 (the "418 Patent”), entitled "Dual-Sided, Texturized Biocompatible
Structure,” which issued on July 26, 2005 and expires on December 22, 2007 (Exhibit
A}.

3. Ledergerber Medical Innovations, LLC (“LMI") is a Delaware limited
liability company that has a principal place of business at 415 East North Water Street,
Chicago, lllinois 60611. LMi has an exclusive license under the ‘418 Patent and has the

exclusive right to license and enforce the ‘418 Patent and to bring suit for damages and
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an injunction for any past or future infringement. Both Dr. Ledergerber and LM! have
standing tc sue for infringement of the ‘418 Patent.

4. W.L. Gore & Associates, Inc. ("Gore”) is a Delaware corporation that has
its principal offices at 555 Paper Mill Road, Newark, Delaware 18711

5. Gore transacts business in this judicial district and has committed acts of
infringement in this judicial district, at least by selling and offering for sale its
DualMesh® products that are accused of infringing the ‘418 Patent in this case, as well
as conducting other business in this judicial district.

6. Venue is proper in this district under 28 U.S.C. §§ 1391 and 1400(b).

7. Gore has infringed, and is now directly infringing claims 1-5 and 7-12 of
the '418 Patent through, among other activities, the manufacture, sale, offer for sale
and/or importation into the United States of its DualMesh® product line, including its
DualMesh® BIOMATERIAL, DualMesh® BIOMATERIAL with Holes, DualMesh® PLUS
Biomaterial, DualMesh® PLUS Biomaterial With Holes, DualMesh® EMERGE
Biomaterial and DualMesh® EMERGE PLUS Biomaterial. Gore has also infringed the
asserted claims of the '418 Patent by knowingly and actively inducing others to infringe,
and by contributing to the infringement of others, by the manufacture (in Arizona),
and/or sale, offer for sale and/or importation into the United States of its DualMesh®
product line, including its DualMesh® BIOMATERIAL, DualMesh® BIOMATERIAL with
Holes, DualMesh® PLUS Biomaterial, DualMesh® PLUS Biomaterial With Holes,
DualMesh® EMERGE Biomaterial and DualMesh® EMERGE PLUS Biomaterial, and by

intentionally aiding, assisting and encouraging infringement by others.
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8. Gore’s infringement, contributory infringement and inducement to infringe
has injured plaintifis and plaintiffs are entitled to recover damages adequate to
compensate them for such infringement, but in no event less than a reasonable royalty.

9, Gore was given actual notice of the '418 Patent at least by April 2006
when Gore was sent formal notice of its infringement by counsel for plaintiffs. Gore has
also been given detailed claim charts explaining the legal and technical basis for the
charge of infringement and has effectively acknowledged its infringement by failing to
rebut the evidence and contentions provided by Dr. Ledergerber. Gore's sole defense
has been predicated on the erroneous assumption that the ‘418 Patent is not entitled to
a priority date, an issue Gore refused to submit to a patent expert for decision before
litigation.

10.  Gore's infringement, contributery infringement and inducement to infringe
has been willful and deliberate and has injured and will continue to injure plaintiffs,
unless and until this Court enters an injunction prohibiting further infringement of the
‘418 Patent.

WHEREFORE, plaintiffs Dr. Waller Ledergerber and Ledergerber Medical
Innovations, LLC respectfully request this Court enter judgment against defendant W.L.
Gore & Associates, Inc., and against its subsidiaries, successors, parents, affiliates,
officers, directors, agents, servants, employees, and all persons in active concert or
participation with it, granting the following relief:

A The entry of judgment in favor of plaintiffs and against the defendant;

B. An award of damages adequate to compensate plaintiffs for the

infringement that has occurred, together with prejudgment interest from
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the date the infringement began, but in no event less than a reasonable
royalty as permitted by 35 U.S.C. § 284,

C. A finding that Gore's infringement has been willful and an award of
increased damages up to three times the amount found assessed as
provided by 35 U.S.C. §284,

D. A finding that this case is exceptional and an award to plaintiffs of their
attorneys’ fees and costs as provided by 35 U.5.C. § 285;

E. A permanent injunction prohibiting further infringement, inducement and/or
contributory infringement of the '418 Patent; and,

F. Such other relief that plaintiffs are entitled to under law and any other and
further relief that this Court or a jury may deem just and proper.

Jury Demand

Plaintiffs demand a trial by jury on all issues presented in this complaint.

DV M

Raymond P. Niro

Dean D. Niro

Richard B. Megley, Jr.

Dina M. Hayes

Niro, Scavone, Haller & Niro
181 West Madison, Suite 4600
Chicago, lllinois 60602

(312) 236-0733

Fax: (312) 236-3137
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a2 United States Patent

(10) Patent No.:

Ledergerber (45) Date of Patent: Jul. 26, 2005
(54) DUAL-SIDED, TEXTURIZED (50} Reforvnces Cited
RIQCOMPATIBRLE STRUCTURE U.& PATENT DOCUMENTS
(75) Inventor:  Walter J. Ledergerber, 31 30U3831 A 6/1963 Tordan

Morningwiood, Laguna Nigpel, CA (US)
92677

(73 Assignee: Walter J. Ledergerber, Laguna Nignel,
: & 2]
CA (US)
(*) Motice:  Subject 1o any disclaimer, the term of this
palent is extended or adjnsted under 33
U5.C 154(b) by O days.

(21} Appl. No.: (19/813,091

(22) Filed: Mar, 19, 2001

(65) Prior Publication Tata
U5 20010010024 A1 Jul, 26, 2001

Related U.S. Application Data

(63) Cuntinuation of application Mo, O¥/%23,119, filed on Mar.
25, 1997, now Pat. No. 0,228,116, wlich i3 a conlinuation of
application No, 08/472 781, filed on Jun. 7, 1995, now
abandoned, which is a contiouation-in-part of applicalion
Mo, DB1%8,651, fled on leb, 18, 1994, now Pai. No,
5,603,733, which is o continuation of application No.
U7/837,284, filed on Feb. 18, 1992, now abandoned, which
i¥ a continuation of appliculion Mo, 07,137,871, [iled on
12ec, 22, 1987, now Pat. No. 5,282 856.

(51) Int. CL7 ... A&LF2/0Z; AGIF 2/12;

ABIER 17708
(52) US.Cl o 623/11.11; 623/8; 60G/151
(38) Fleld of Search ..o 623/7, B, 11.11,

G2Y7.8, 15.12; GOG/L51-157; 602442, 52,
GOD/AD; 428/36.5

3203663 A
2366975 A
3,339,214 A

12/1966  Cromin
21908 Tangnan
2/1971 Pangman

(Comntinued)

Primary Examingr—David 1. Isabella
(74) Artaraey, Agent, or Firm—('Melveny & Myes TTP

(57 ABSTRACT

A soft lissue expander has enhaneed performance through
use of differential and directional expandability, cominucus
expansion capability, incrcascd basc and dimeasional
slubilily, increased sofl Lissue purchase by virtue of unique
surface lopography, and results in improved cavity contour
afler expansion. Expansion means may be provided o
cxpand the implam in a desired direction. In the prefered
embudiment, an expander or implant has a0 exterior surface
defining a volume, the exterior surface incleding a base
portion, @ ficst wall and a second wall, wherein the secand
wall is relatively thinner thao the first wall. A (1] parl, which
may be inteprally molded into the expander, is included, As
the expander is inflated, differentia] expansion occurs with
the relatively thin second wall section expanding more than
that of the first wall sectivn. The base may include ribs or
other molded-in structures 1o increase structural inteyrily.
Optionally, a bellows may be included on the exlerior
surface of the expander, the bellows optionally including a
limiting ring, Molded-in peometric patierns may be
cmployed to present lextured interoal, as well as exiernal
surfaces to the implant or expander. Compressive struclures
may be used on the inside or culside surface of the implant.

12 Claims, 7 Drawing Sheets
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DUAL-S1DED, TEXTURIZED
RIGCOMPATIBLE STRUCTURE

CROSS REFERENCE 'TO RELAIED
AFPLICATIONS

This application is a continuaticon of .5, application Ser.
Wao. 08/823.119, filed on Mar. 25, 1997, now U.S. Pat. No.
6,228,116, which is a file wrapper continuation ol U5,
application Ber. No. 08/472,781, filed on Jun. 7, 1995, now
ahandoned, which is 1 conlinuation-in-parl of applicalion
U5, Scr No., /198,651, filed on Feb, 18, 1994, now U5,
Pat, Mo, 5,633,733, which is a contiouation of U.S. appli-
cation Scr. Mo, 07/837,284, filed on Feb, 18, 1992, now
abandoned, which is a continuation of U.5. application Ser.
Mo, 07/137,871, filed on Dec. 22, 1987, now U5, Pal. No.
5,282,850, and is related o application Ser. No. (7/799,773,
filed ooy Mo, 27, 1991, now US. Pul. No. 5,383,929, which
is a continuation of U5, application Ser. No, 07/325,444,
filed on Mar. 20, 1989, now abandoned, which is a divisional
of U5, apphication Sec. No. 07/137,871, filed on Dec. 22,
1987, now US. Pal. No. 5,282,856, and further related to
application Ser, No. 07/325,841, filed on Sep. 11, 1998, nuw
U.S. Pal. No. 4,955,207, which is a divisional of U5,
application Ser. No. 07/137,871, iled on Dec. 22, 1987, now
U5, Pat. Nu, 5,282,850, The prionty of these prior appli-
catioms is exprossly claimed and their disclosure are herchy
incorporaled by reference in their enbirely.

FIEL.D OOF THE INVENTION

This invention relates 1o implantable prosthetic devices.
Mure particularly, it relates (o implaniable tissue sxpanders
fur use in plastic and reconstructive surpecy (o stretch Lssue
in order o augment a sofl tssue delicil, cover an ablative
defect, or reconstruct a portion of the body,

BACKGROUND OI' THE INVENTION

Implantable prosthetic devices have been used 10 numer-
ous lovations in the body. The most common use has been
for restoring or improving upon normal body conlour or
sugmenting as well as recomstruotion of the female hreasi.
The mast common breast prosthesis (s similar o that dis-
closed in U5, Mat. No. 3,293,663 to Croain, io which theee
is a flexible elastomeric container, 1ypically silicone, which
w filled wilth u soft gel, tvpically silicone gel or a saling
selutivn or a combingtion of both.

Actissue cxpander is surgically implanted bencath tissue o
be siretched and s filled at appropriate intervals with
biocompatible fluid, After sufficicnt streich has been

a0
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achicved the tissue expander is removed and the newly

available tissve wsed to cover a soft tissne defect or used to
create a replacement body part. A breast tssue expander may
be made convertible 10 a detinitive, long-term, avgmentative
provithesis, also known as an “implant™.

As the field has progressed from simiple wound coverage
o reconstructing more realistic body parts ncorporating,
progthetic deviees, ¢apecially in the case of the fomalc
breast, it has become cvident that more control of the
expansion process wounld be desirable in order to speed the
process, to minimigs the morhidity and the oumber ol
surgeries involved, as well as to refine the ond result,

In bresst reconstruction, major problems associaled with
the tissue expansion process include difficulty in creating a
normal teardrop shaped and normally pendant breast duc to
the inability to credls a properly shaped pocket. Preseatly the
only nplinps are either mulliply chambered expanders with

55
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muyllipde injeclion ports or laminaled component structures.
These are commercially considered less than desirable
hooause they ure prohibitively caponsive. They are func-
rianally suboplimal as slippage at the soft lissuefexpander
inlerface may occur and there is a lack of purchase at the
interface which is associated with inappropriate thinwing and
grossty noa-uniform expansion of tissue,

SUMMARY OF THE INVENTION

Asefl tissue expander, which is a lemporary implant into
the body, ulilizes stmciures having differential and direc-
tional expansion capability o project the expander or
umplant in the desired directions, [n a preferred embodiment,
an cxpander or implam has an exterior surface defining a
volume, the exterior surface including a base portion, a first
will and a sccond wall, wherein the second wall is relatively
thinnor than the first wall, A fill port, which may b inte-
arally molded into the cxpander, is included, As the
expander is inflated, differential expansion occurs with the
relatively thin second wall section expanding more than that
ol the first wall seclion.

‘The: hase may include ribs or other molded-in stmotures
to increase struciural integrity, Additionally, the base may
inelude 005" or other structures which project oul from the
basc, such as flanges, which are adapted 1o provide a broader
basc or footprint to the expander. The expander enjoys
increascd base and dimensional stability as 8 consequence,

Additional directional expansion may be achieved
through use of oprional bellows maolded inty & portion af the
expander shell wall. As the expunder 1s inflated, the bellows
provide a prgection beyond thal provided by the basic
expander. Limiting rings may be vsed, such as surrounding
the bellows at the bellow base which matcs to the expander.

Molded-in geomelric palleros may he employed 1o
present varying textwred surfaces to the internal or external
surfaces of the implant or expander, 'This results in increascd
soft tissue purchase by virtve of unigue surface topography
and assists in obtaining differemial cxpansion by virtug of
the differential purchase resuliing from the different molded-
in patterns. Textured surfaces also have the effect of weak-
ening periprosthelic scar tissus. Opionally, compressive
structures may be benslicially used on the surface of the
implant or in the inlerior of the ymplant,

In another preforred cmbodiment, a tissue cxpander uscs
multiple chambers whercin the chambers are in fluid com-
munication, Preferably, one of the chambers is adapicd for
placcment behind a muscle, such as the poctoralis muscle it
the expander 15 used for breast reconstruction,

Accordingly, it 15 an object of this invention to provide an
improved implant which funetions as a sofi lissue expander.

It is a funther chjeet of this invention o provide an
enhanced ability (o weaken periprosibelic scar as well as to
permil the surngeon ko improve cavily conlour af the end of
the expansion phase,

It is yet a further abject of this invention lo create variable
yet controlled purchase ar the tissue/expander interface and
I provide for dillerential expunsion capahilily by varying
wall thickness. It s another object of this invention o
provide for dircctional expandability of the expander.

It is an vbject of this invention 1o enable the surgeon 1o
creale a more nylural sofl dssue envelope for the human
hreasl including a more natural inferior suleus.

It is a further ohject of this invention o provide an
implantable prosthesis which permits postimplantation
accommodation of total valume, cither more or less than the
volume a1 implantation,



Case: 1:07-cv-01593 Document #: 1 Filed: 03/22/07 Page 16 of 19 PagelD #:16

US 6,921,418 B2

3

It is & further object of this inveoliom v previde ao
implantable mammary prosthesis which permits post
implantation accommodalion of implant projection which is
defined as the distance from the chest wall pole of the
implant to the opposite pole of the implant,

BRICF DESCRIPTION OF THE FIGURLES

F1G. 1 is a cross-seetional vicw of a telescoping projoc-
tion element of an implant or expander,

FIG, 2 is a cross—sectional view of an implant or gxpander
including a telescoping projoction element, where the apical
portion of the cxpansion clement is an cxpansion chamber,

FIG. 3 is a croms-sectionul view of an implant having
variable wall thickness.

FIG. 4 is 8 cross-sectional view of T1G. 3 at line A—A.

FIG. 5 is 3 cross-sectional view of an expander including
a hellows expansion member.

FIGi. 6 s u cross-seclion ol a pressure sccommodation
element.

FIG. 7 ts a cross-seciion of an expander having a base
including integral ribs.

ITG. B s a cross-section of FIG. 7 at A—A.

ITG. 9 1% a crosssectional view of a mulu-chambered
eapander.

FIG. L is a cross-sectivnal view of a lextured covering
for use on the implant or expander.

FIG. 11 a5 a perspuctive view of an implant covering, cut
from a single sheet of ¢PTFE placed around s silicone
elastomer shell.

I1G. 12 shows a perspective view of detail of ¢PTEE
sheet material with a partial thickness pattern of simple cuts
and/or channels which resvlis io numerous individual villi of
cPTFE and great irregularity of the surface of the material.
Additional patterns of cuts or troughs may be made alonyg
any othor axis as indicated, for examplc, by the arrows.

FI1G, 13 shows a cover consisting of & molded siliconc
elastomer shell element with a patiemn of nested hexagonal
cells over the cotire surface of the implant, Detail is shown,
Other suilable geometnic pallerns may also be olilized.

DETAILED DESCRIPTION OF TIIE
INVENTION

‘Ihe present invention is bascd upon the proviousty dis-
closed method of liquid silicone molding of textured
implants (my U.5. Pat, Mo, 5,354,338), directional expan-
sion o implants and varying wall thickness (my U8, Pat,
Mir. 4, 955, 007), pressure adaptive sireires, (my U5, Par.
Na. 3,383,929), as well as novel clements disclosed berein
and methods of manufacture of the combination of elements.

The 1erm implant is wsed broadly to include any forsign
abjogt which is inscrted into the body, An cxpander is an
object which is an implant because it 1s placed withio the
body. An expander is ordinarily placed within the body, and
aver time, such a3 a matter of weeks or a fow months, s
gradually infiated so as to cxpand and move adjacent soft
tissues, After expansion, the expandcr may be removed from
the body and the space filled with another implant, or
aptionally, the expander may be convenied into a permancat
implant in the body. In the latter ease, this may involve
changing the fluid in the implant/expander, such as trom
saline tov s gel or a; I0glyeerde or other biocompatible fluid,
‘Thus, the terms implant and expander are wsed intorchangs-
ahly herein.

Fl3, 1 shows a cross-section of a telescoping projoction
clement which may be configired as the mammary prosthe-
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sis MY proper or may he conlipured ag a projection element
of a more complex implant or cxpander, loroid clements 12
may be solid or hud-filled and serve to restrict horizontal
displacement of the shell, yel permit verlical expansion.

The apical portion 14 of the cxpansion chamber 16 is
made thin in order to permit preferential dilation of this
egton. The epicul portivn 14 is thin relative to other first
wall portions 22, The fill port 18 sceves to permit input of
expansion fluid, which causcs the expander to increase n
voelume, and to underpo differential cxpansion in the rela-
tively thin wall, apical arcas 14. A basc region 20 is
relativelv thick and provides stability to the implant 10 when
inserted in the body, Optionally, sheet eflon (I*I'FEe) 24
may be vsed 1o cover the 1oreidal regions 12,

16, 2 shows a ceess-section of an implanl 30 consisting
of a stack of either hallow or solid toroid glements 32 held
in apposition by & projection element M that traverses the
central opening 36 of cach teroid element 32 and which by
virwe of the entarged top and bottom portions serves 1o
mainlain all elements of the implant in intimate contaer. The
apical portion 38 of the prajection element is an expansion
chamber which may be filled through the bottom or top pisce
fluid part 40, The surfaces of the toroid clements are
prateeted by a covening of II'HEe sheets 42 which are sewn
or tiherwise affixed to gach olher ai the grealer periphery.
The twbe is shown covered by wbular PTFEe to minimize
friction. The apical portion 38 is relaively thin walled
compared to first wall portions &4 or the bascd 46,
Optionally, a biocompatible covering 48 may be added onto
the implant 30,

FIGS, 3 and 4 show & cross-scctional and cut-away view
at A—A of a preferred cmbodiment of a liquid silicon
elastomer injection molded tissue expander. This structure is
superimposed upon the “male” positive portion of the injec-
tivm mold which prokluees 1he product. The *male™ positive
portion of the meld necessarly is supported by support
column S0, shown in phenlom.

The tissue expander 52 has conunuously vanable ar
varying wull thicknesses, however, in the prefemed embadi-
meni showr, there is a single, Nirsl thick region 54 of the
implam incorporaling substantislly the smaller pole of the
vxpander us well as exiending 1o the “toe™ 86 region of the
base 58 and in 1he oppusite direction from the smaller pole
toward, and incorporating, the region of the fill port 60, The
thin region A2 incomuorates substanially the larger pole of
the expunder.

The “e” region 86 is w malded fanee-like cxtension of
the integrally molded base 58 portion of the expander and is
more generally described as an extension of any thickened
portion of an expander. The [unctions of the “loe” region
include: as an anchonng mechansm for the thick region of
1he expander as collagen matrix collects in space 64 which
1% delined as the recess between Lhe “loe” (flange) 56 and the
outer surface of the expander shell, Maturation of scar tissue
results in increased lensile sirengrh of the scar in space 64,
which by shoriening slong the long eircular axis of 1he scar,
resulis in firm anchening of the “loe,” (flange) to the imme-
diately adjacent lissues of 1he body.

The textured surface lopography of the base region as
well as all other texturized surface portions of the expander
help w cawse firm adberence between the expander and
coveloping scar, a5 well as 10 disorgamze scar, and thus
woaken il The “toe” (Hange) 56 region wssists greaily in
mainlaining dimensiinal as well as positiomal relationships.
Upon surpical explanation of the tissue expander 52 ihe
surpeon often reshapes the interior of the cavily created by
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the cxpander, The “los” region, baving fermed a firm scar
and in the region of the space 64, allows the surpeon the
flexibility of cunveniently creating wore laxity of the wall of
the cavity created by the expunder by simply excising the
seur band Lo the extent desired. By oot excising the sear band
thus formed Lhe surgeon can linit the further stretehing of
e invelved region of the cavity. [t will be uppreciated that
the volume of scar and, therefore, the total tension in that
scar is a direct function of the size/volume of space 64, The
“tog™ repion 56 thus helps greatly in conliguration angula-
tion of the cavity margin,

Variably rounded peripheries of the base of a cevily can
be engineered by varying hasc S8 thickpess, cxpander wall
%4 and 62 thickness, “toc,” (Hange) 56 thickness and length,
differential expansion capability, degree of purchase at the
tissuefexpander interfuce, and volume/pressurc relationships
generaled within the expander.

‘The injection Ml port 60 of the expander is direcily
molded-in and thus incorparated inlo the molded shell
structure of the tissue expander. In FIGS. 3 and 4, the fill port
60 is incorporaled as a thickened cup-like region 66 of the
maofded inlegral tissue expander shell. This strocture is fully
disclosed in an application fled simullancously with the
present application, estitled “Injection Fort tor Implaatable
Tissue Expander.” The position ol the fill porl 60 relative to
any olher structural slement of the tissue expander is highly
variable. In this embodiment, the void in the basc cecated by
the support column is patched with a separately molded
silicone elaslomer pateh.

F1(5, 4 shows the cross-sectional detail of FIG. 3 at line

A—A. By way of cxample, for an espander useful for
mammary reeomsiruetion, the first wall 54 would be rela-
lively thick, such as trom 0.020 10 0,100 inches, and may
have a thickness of approximately D.030 inches, The second
wall 62 would be relatively thinner, such as from 0,005 1

0.050 inches and would, for example, have a thickness of

0,020 inches. The base portion 58 may be of « diflerent
thickness, preferable relatively thick compured 1o the first
wall 54 and second wall 62, and could be, lor example,
0.050 inches thick,

FIG. 8§ shows the “bellows™ T structure &3 incorporated
within the thin region 62 in this pretorred embodiment bt
may be incoerporated in any region of an expander where
ditferential and dircctional cxpandability is required. Under
inlernal pressure the limiting ring 72, which may be a
separalely molded silicone clastomer or another svitahle
material, resiricts the expansion of the lesser diameter of the
“hellows™ 70 resulling in directivnal expansion of the bel-
lows alonp an axis perpendicutar o the plane of the limiting
ring and away from the conter of the cxpander umen, The
depree of dircctionality of c¢xpansion of the bellows is
grealer than is olherwise possible,

FIGi. 6 is a croms-sectional view of @ compressive structure
T which may vptionally be iosented into 4 chamber, such as
al b6 on FIG. 5. The pressure accommoedation clement may
be affixed to the outer and/or inncr surfaces ol the shell or
may be permitied 1o foat frecly within the saline or gel
matrix within FIG, 6 is included 1o ¢larify the text pertaining
to the comprehensive description of the invention, 1t must be
claritied bere that this stuctre is molded separately and
adhesively scenred 1o the internal surface of the expander
not at the tune of molding the expander shell, but rather at
a later manufacturing step. Ashell 72 preferably inchudes an
evaginatcd insert 74 which contains gas or fluid, Optionally,
openings 76 in the shell 72 permit low 1o the inserl 74

The Pressure Adaptive Structure may be adhesively
attached 1o the nterior of the base of this cmbodiment, With
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reference to my LS. Pul. No. 5,383,924, FIGS, 18, 22-24,
the prossure adaptive structure jllustrated in FIG. 6 is only
one af many conligurations of pas-filled structurcs well
suited to serve the funclion of a “continuous™ expanding
slructure within the tissue expander, For example, a curled
sealed lubular gas-impervious structure, or a toroidal strue-
ture with the same characteristics would likewise suil the
requirements for this structure: the ability to conlain a
bincompatible gas within the structure, which under the
increased pressure exerled by the floid during periodic
avgmentative filling causes the expander (o partially col-
lapse and in 50 doing compresses the gas substantially. The
consequent increased pressure generated within the umen of
the pressure adaptive sirugiure gontinues Lo exerl oulward
pressure on the fluid in the lumen uf the expander proper. At
all times, the pressure inside the pressure adaplive strocture
and the pressure inside the lumen of the tissue expander
proper are in equilibrium, however the gas-Nlled pressure
adaptive structure excrcises the necessary reenil nesded Lo
coutinue the ¢xpansion of the entire tissue expander in arder
to overcome the resistance offered by the tissues undergoing,
¢xpansion,

FIG. 7 is a ctoss-section of an expander 80 having a base
inchuding integral ribe. UIG, B is a cross-section of F1G. 7 al

. A—A. In this structure, reinforeing ribs 82, 84 are inlegrally

formed in the basc 5% of the implantexpander 80, This
provides relative rigidity to the structure, Oplicnally, the ribs
may be formed in any dircetion, or in any pallern or
confipuration to achicve the desired ngidily. A shown,
lonpitudinal ribs 82 run into the plane of FIG, 7 and traverse
rils ¥4 ran parallel to the plane of F1G, 7,

FIG. 9 is a cross-sectional view of a multi-<hambered
cxpander 90. While two chambers ars shown in TIG. 9, more
chambers 92 may be wsed comsistent with the nventive
copcepl. The [imit chamber comprises o relatively large
chamber, and may incorporate a {irst relatively thick-walled
porlion 94, and & second relalively thin walled portion 96,
The second chamber, or purmping chamber 98, is in fuid
communication with the limst chamber %2, such ax at tube or
passageway 1. For the applicativn shown in FIG. 2, that
15, eapunsion [or breast reconstruction, the second chamber
98 is adapied for disposition berween the ribs 102 and the
pectoralis muscle 104, A hase portion 104 s integral 1o the
second chamber 8. Optionally, textorization 108 (shown
partially covering (he implant) may he formed over the
surface of the implunl, such as over the extenor disposed
face of the implani, and on the exterior portion of the base
1M directed 1owards the chest wall. A [ port 110 15
prowided. Tt will be uppreciated thal the pumping tunction of
the second chamber 38 in combinativn with pecloralis
muscle 104 could also be preformed by a mechanical pump
integraled into the sysfem.

F1G. 10 is a cross-sectional view of a textured covering
for use on the implant or expander. The “nesied bexcels”
structural pattern 112 may be atlwched lo ar part of the
implant. The textured covering may form the entirety or only
& powtion of the covering of the implant. The hexcel with the
fargest perimeter 114 in this confipuration is also the tallest
and delimits hexagonal pools of biolopic materials and
tissues at the interface between the unplant and the body
vavily. As scar tissue torms it is forced into concentric,
nesled rings ol scar tissee which do not communicate freely
aml thus do not contribute to an integral circumferential scar
vapsule.

‘The height of these nesled hexcels struclures may be
varied, Also, the number, diarneter or perimeter of the hexeel
simuciures as well as their wall thickness and shapes and
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characterisiics may be vuried. 1t will be further sppreciated
that a great number of geometric patterns may be wtilized for
the purpuoses described here, including square and circulae
pallerms.

Various Lypes of lexlurizalion are available. Using the
preferred munulaciuring lechnigue of this invention, namely
injection molding, the surface may easily be texturized with
any desired form or paitern, whether predictable or random.
Method of Manufacture

The tissue expander is made of liquid silicone elastomer
supplied by Nusil ‘lechnolopy of Caepinteria, Calit,, and is
described in product literature as Liquid Siliconc Rubber
MED-4840. The product is describod as & two-part system
which is Plalinum cured. The pre-mixed liguid paris A and
B ure injected inlo 1 preheated mald which is then hesied
further (e 275-320 degrees Fuhrenheil. Curing lime ranges
between 5-10 minutes.

The molded predoct is removed Trom the meld and funher
vulvanized tor 20-45 minutes in a separate oven at 275- 375
degrees Fuhreohed. Molded voids in the shell are then
patched with a silicone ¢lastomer molded component. The
tissue sxpander thus malded resulls in a variahly lextured
anil contoured shupe with continuously variable wall thick-
ness,

Optionally, the tissue cxpander may be molded with an

integral chamber-like fill pon incorporated directly imo the
whols simucture ar the 1ime of molding. A fill port may be
molded separately and dunng a later stage of manufacture be
made adberent 0 (he shell-like expander structure either
totally oo the smooth iolemal surface of the shell-like
siructure or with a portion of the fill port projecting through
the shell-like structure.

1ustrated in FIGS, 3 and 5 are two preferred embodi-
ments of o moldiog ool positive with . product of the
molding process superimposed vo the wal. FIG. 3 illustrates
the case where a single void in the shell-like structure results
from the molding process as a rosult of the prescnce of
supporting column 8. This void is sized so as 10 accept a
separately molded [i1) port, which is adhesively attached
the shell-like expunder. FIG. 8 illusirates the case whers a
futly imegraed fill port or other appended structure is
molded directly inlo the sxpander proper.

In FIG. 3, a single resultant void s creaied al the regian
where supporting column 50 is anached 10 the positive
portion of the molding structure. ln FIG. 5, this void reguires
patching with a spocial silicone elastomer paich created
specitically for this purpose. In addition to the positive
portion ol prelerred-erabodiment molds illusirated in FIGL 3,
here are 1wo “female” portions of the mold which serve to

lexturize the outer surface of the molded product. These s

female mold elements slide up and down guide shafls o
fully enuiose the positive mold element, or may slide o a
plane substantially perpendicular to the axis of column. The
variably dimensioned void between the positive (male) and
“female” portions of the mold serve to define the variable
wall thickness of the final molded silicone clastomer prod-
uct. Unigue texturing of the mold as per U5, Pat, No,
5,334,338 is transterred to motded product in accordance
with engineering specifications, Thin 62 and thick 54
regions of the wall of the balloon-like cxpander shell cnable
differential expansion, the thin region enhancing cxpansion,
the thick tegions inhibiting it. An additional preferred
emhodiment festure permining gspecially  advantageous
directional expansion ol a portion of 8 molded product is the
bellows-like structure 70 moldcd directly into the “larger
pole” apex ol the tssue expander, A further preferred
embodiment of & \issue expander is the inclusion of a
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gus-filled pressure adaptive structure (FIG. 6) within the
lumen of the tissue expander as per my U5, Pat. No.
5,383,929 This structure % indicated in FIG. 6, “pressore
gdaplive” structure and ixs adhesively atlached to the interior
surfuce of thick repion.

The ability to extend the time inlecvals between periodic
injections of filler fuid, by virue of continnous ourward
pressure exerted by ao ioepral gas-filled pressure chamber,
makes the process more comtortable for the paticnt. Con-
linuous ¢xpansion resulls in reaching linal volume more
quickly and is a clear advantage over cxisting tcchoology,

A covering for an implant may be constructod substan-
tially of a single shect of el*I'FE as shown for cxample in
FIG. 4 11. A single sheel of ePTFE 140 Is cul 5o as jo permil
it to be wrapped around the implant 110, Projectile ongues
142 maybe fasiened together or may be attached o separale
¢PTFE sheews 144 and 146 which serve as cap and bottum
pieces. Appropriale culs 144 are made in the singls ePTIE
sheot 14 1o permit stretching of 1he shect in various
direvlions,

The implant coverings usable in conncction with this
invention may be munufactured from any material which
promotes limited ssue ingrowth inlo the malenal, and has
a high biocompatibitity and low reactivity and disorganizes
&Ccar tissuc at the implant/body interface. Expandcd FIFE
(ePTFE) is a proferred materal for this invenuon. ¢PTFE is
sald under the tradename Goretex and is readily available.
The expanded wlirasimoture of Lhis muteria]l 5 associgied
wilh a high degree of nltramicrapomasity which inviles Hssue
inprowih. The material is approximately 509 air by volume.
It is extremely stroog vet soft, smooth, pliable, compressille
and stretchable. Gorelex is readily available in sheet form of
various thicknesses, as round filaments of various diamelens,
and as lubes ol various diameters and wall thicknesses.
ePTEL sheeting stretches 1o a limited extent alone o given
axis, however resisls siretching along all axes simulta-
neously, It is extremely biogcompatible having becn used in
more than 700,000 clinical vses with no confirmed cases of
material rejection. sPIFE is incorporated into surounding
tissue and s minimally encapsulated by eollagen, The
material is extremely strong and thereby would reduce the
need for regensration for matenal fatigue. Tt resists fexural
latigue by acting like a chain when bending foroes are
applied. However, it {s eusily cul by a knife or by using die
cutting lechnigues. N leods itsell well to machine munnlac-
turing methods mcluding stitching.

As in FIGS. 10 and 13, a textured molded covering 112
may he provided made of silicone elastomer or other spit-
able materials which serves to hmit the firce of scar
conlracture around the implant by disorganizing the scar
tissue itsell and also by compartmentalizing blood clat and
collapen around the wnplant.

The “nested hexoel” siructurs] patiern of FIGS. 100and 13
is a preferred embodiment. All soch hexcels are allached 1o
ur part of the same base which ts & covering element of the
implant, The textored coveriog 112 may form the catircty or
only a pottion of the covering of the implant, The hexcel
with the largest perimeter 60 in this configuration is also the
tallest and delimits hexagonal pools of biologic materials
and tissucs at the interface between the implant and the body
cavily. As scar tissuc forms it is foreed into concentric nestsd
rings of scar lissue which do nol communicate freely and
thus do oot contribute to an imegral circumfercntial scar
capsule,

It will be appreciated that the height of these oested hexcel
structures may be varied, Also the pumber, diameter or
porimeter of the hexeel stmictures as well as their wall
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thickness and shapes and charactenistics may be varied. It
will be further appreciated that 3 great number of geomelre
atterns may be uiliced for the purposes deseribed abave,
mcluding square and ¢ircular patteems,

It will be apprecialed also thal the molded wxtured
covering 112 above may be configured to accept a geomelric
shaped porlion of any nf the other coverings described
hercin. A piece of the waven ePTIEE stretch weave cover, as
an example, 1% sewo or otherwise suitably affixed o the
mulded covering 112.

‘Though the invention has been deseribed with respect to
specific preferred embodiments, many variations and modi-
fications will become apparcat to those skilled in the arnt. It
15 therefore the inlenlien and expectation that the appended
claims be interpreted as broadly as possible in view of the
privr arl in order to include all such vanations and medifi-
calims.

What is claimed is!

1. An implantable sheet for implantatien in a body com-
prising:

an implanrable sheet of cITTFE having a tirst susface amd

a second surface,

the first surface being non-texmred, and

the second surface being wxlured, the second surface

having:

a pluralily ol womtinuous, parallel chanoels ¢xtending
into the thickness dimensiun ol the sheet, the chan-
nuls being formed by cuting the second surface of
the shest,

10

a plurality of ridges disposed between the chuonels,
formipg troughs and
the second surface comprising a pattern of ridges and
troughs, the pattern ineluding a pluralily of parallel
wells,
2, The sheet of claun 1 wherein each channel has a
vross-sectiona] dimension of varying width.
3. The sheet of claim 1 wherein the pattern is periodic,
4, The sheet of clainy 1 wherei the patiern iy repelilive.
5, The sheet of claim 1 wherein the pattern is uniform.
&, The sheel of claim 1 comprising a laminated structure.
7. The sheet of claim 1 wherein the plane of the ridge
repions & substantially parallel 1o the plane of the trough
regions,
8. The shect of claim 1 wherein the sccond surface is
arranped to stimulate hiph tissue ingrowth.
9, The sheet of claim 1 wherein the sccond surface is
arranged [0 disorganize sosr lissue.
10. The sheet of claim 1 wherein the channels and ridpcs
are straight.
11. The sheet of ctain 1 wherein the st surlace is
substantially planar,
12. The sheet of claim 1 whercin the channels comprise
v-shuped culs,



