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FRAMES. Rel, E plication This-application is a continuapipiiseoisiar t
appllcatlon 0 Application No. 09/203,832 filed Decenber 1, 1998. 5
Background and Sunnary of the Invention It is well accepted by scientific
authorities that living tissue can be made to grow in response to a
gentle, sustained tensile force which, in the prior art, has generally
been i nduced through a mechanical arrangenent. This phenonenon has been
denonstrated in 10 nmany kinds of living tissues including skin, bone,
nmuscl e, nerves, Dblood vessels, lungs and even in isolated tissue cultures.
(See references attached in Exhibit A') The physiol ogi cal nmechani sns
which contribute to this universal property of living tissue have recently
been reviewed. (See references attached in. Exhibit A) 15 Furthernore,
many useful nedical devices have been devel oped which rely on this

uni versal property of tensile force induced tissue growh. (See references
attached in Exhibit A) However, as nentioned, these prior art devices
typically operate through aEXﬁggﬁgnhggﬁéxngﬂgggggqtenS|Ie force occasi oned
by hooks, pins, or 20 ot her TTOfeul FFARHME, rlaMEpl | cati on prone surgi cal
procedures for establishing mechanical procedures for establishing
mechani cal connections between which the tensile forces are created. WD
00/ 32084 PReEl2tS9RpRBIUBEIo® The i nventor herein has hinself previously
invented a non-_invasive, nechanical device for applying a. sustained
tensile force tBisaaRRdfieatiosstio ao?"%tkf“f‘?ts}ﬂlf"flé‘c%a’ftoaPWéFéW“eﬂfé‘rée a

patient’ s soft  HSSHE: ol E°RL 0L DASALErd) VaRlePat ents on these vari ous

5 Background and Summary of the Invention

It is well accepted by scientific.authorities that living
tissue can be made to grow in response to a gentle, sustained tensile
force which, in the prior art, has generally been induced through a
mechanical arrangement. This phenomenon has been demonstrated in

10 many kinds of living tissues including skin, bone, muscle, nerves,
blood vessels, lungs and even in isolated tissue cultures. (See
references attached in Exhibit A.} The physioclogical mechanisms
which contribute to this universal property of living tissue have
recently been reviewed. (See references attached in. Exhibit A.)

15 Furthermore, many useful medical devices have been developed which
rely on this universal property of tensile force induced tissue
growth. (See references attached in Exhibit A.) However, as
mentioned, these prior art devices typically operate through a
mechanically induced tensile force occasioned by hooks, pins, or

20 other more invasive, complication prone surgical procedures for
establishing mechanical procedures for establishing mechanical

connections between which the tensile forces are created.



5 invasi ve.-devi ces and rethods including U S. Patents nunber 5,695,445 and
5, 662, 583w0toggzd§hscl osures of which are ircorporated herelm'byssvmsisarence
Wil e the inventor's work is continuing, he has engaged in'rigorous
clinical testing as a necessary predi @ate to receiving FDA approval whi ch

has confirmed fhe;gcldfl, Eaﬁe Erﬁ‘-‘rﬁ% %{%@%ﬁ p‘}fevl‘du%lxléﬁv@ﬁi’éocgs pd et hods i n
g r

enl argi ng soft tissue I ncl u In easts re particularly, the

devi ce UsBfrakivd)i fe€ldnitsRldesisulites applyirigZ@sswdthOved evlilvagdiumdd apply a
tensile force on the skin surface of a breast, with an adhesive surface

bei ng used sodt sEaku¢ e skigc sunfaggat nshetdhny praltareﬂté paskent.'sTdufs devi ce
takes the formof a 15 bra-like appliance which is portable and

aest het i ciissye acé"éﬁt’e{’dleét‘?‘h haf H&ee+ted presEncR tBesA ﬁ’?’a‘é?ulsyn‘m‘rdet ectabl e as
it isworn by.the Patlen dall t|V|t|es

t
devi cde. Ry St e, S, mep b aeteghsy vina Hrsent 8H‘f"?‘?’ cophaft © VP
effectl velses, 842, @83S%ﬁgaal@%%;u%é'Afewt,%hcsré %@9&}] § r30 ££n byssue growth

and 20 enlargenent. ‘As the inventor has continued rk and

devel opmefserbiod. hi #hikeahe havé}ftsrc.@ro:buau@dc&x&ﬁeﬂ{@,w&atsoeﬂgxnge his
devices wth respect to their effectiveness, aesthetics, and confort to a
pot enti al ippatiperrus Ehnimiodl tthetimgr es i hecoshty prebiete to rsobimgnyi th 25 t he
inventor's vacuum based devi ces has been the need to maintain the vacuum
as the deWpcéPP@V\ﬂérwltcHngﬁ@tﬁer%‘i‘ |ohe aliinieal eéfentdverasspel hdg

unobt e .as to be undetect se around t patient and who may
be |n{cl oS i5FE A T tl;‘[ ° Hey & rgm% 52? orSRAS HEVE l&ﬁegemgﬁ such device

i n_whi ch SHRELUTMERY et £2hably,shrd daslééﬂ%spétﬁ,eﬂis W0 0046320841 o5
PCT/ US99/ 28484 " 3 begi ns her day, and then suppl enented or even

reest abl i shiadzyé th1aw 1Raed vapeinatedagpugpa akdsyirl ¥6rdeeehaibessrimhoul d t he
vacuum becone reduced to an unacceptable |evel or otherw se escape as the
paji ent surface of a breast, with an adhesive surface being used to seal the
vacuum against the patient's skin. This device takes the form of a
15 ©bra-like appliance which is portable and aesthetically acceptable in
that its presence is virtually undetectable as it is worn by the
patient during her daily activities. These prototype devices being
used are fully operational and have confirmed the effectiveness of a
sustained tensile force in achieving_soft tissue growth and
20 enlargement.
As the inventor has continued his further work and development
in this area, he has continued to seek ways to improve his devices
with respect to their effectiveness, aesthetics, and comfort to a
potential patient. One of the more difficult problems to solve with
25 the inventor's Qacuum based devices has been the need to maintain the
vacuum as the device is worn throughout daily activities and yet be
so unobtrusive as to be undetectable to those around the patient and
who may be in close proximity to her. The inventor has developed one

such device in which a vacuum may be established as the patient



tw sts and bends her torso in her normal. daily activities. However, 5 even
with this \pghhssylar arrangenent, the inventor has sought por/USIw2S#sar

i nprove his.gevice by devel oping an alternative neans for delivering a
distracting force and yet permtting the patient to tw st and turn her

torso as ’Lee%gﬁg R LRgHt fhe ) %9%1%@%%%%%9“ ve{zeres%é‘%gii§£‘éd“9i19{ a

supplenentl he vacuum neede I eve the so | Ssue enlargenent.

Wi | e the §AveslbefGbuip QhOHSLY RRESismeshRld Al Flsm BeBADI cal
arrangenents for establishing and maintaining a tensile force in this

appl i cat i argduaed! tionale edacepeadiedidded. oPatbatvisaursbepe 2662 b8 enssued
Septenber 2, 1997 for several of them these arrangenents were subject to
thei r own diifsts cukdt bessls For tesaenph der I el aedly gletitidhes eqiitwveydra sonewhat
el aborgte arrangenent of mechanical springs, wires, interleaved shell
menber s, of &Gt b ParigChRHi é’é’Far’éﬁ’ﬂe%v\%ﬁg IPHTST RSt HFPWRE i r | y

intricate ng er.haps ifficult . to reliably inplenent. Anothgr enbodi ment
i scl oned AAnCErEPRGs B chEtienh AtFlentRe on MR e 4 B

i ntermedi a§8 ;90- 1Rt £rdidt -3k £ 604 Anbe def{QgSiMd Bkettpen.curing. Wile
such a curably shrinking material could effectively create the desired
tensil e fotwietr drdd aeyh pes obsy akethddee Wwiepbacenenhcaivehbencenee shrunk
internediate material at |least on a daily basis as the patient would
renove t herdsstakidghitenr raappinenting depondivrg negrisd thechigver tid s@8t chosen
and its capability for c%/cl i n% on demand. For these reasons, anong

pr &S

ot her stV t he- SSHY SRt BTIFTSR Eps) PR AT RESIEPTRAY FIWeSRed YAcuum based
devices. In qrder to solve the Rgrtltesng al gi ffigul ties with.maintaining a

vacuum i n YHE VARG BAsed RAC e ahd CRE T AT Catt eS8 ¥ A& WD 00/ 32084
PCTI US99/ 284841 4oPBERANH3 a;gﬁﬂ:&t%%p, the LAEALLDERIEH s Nag eV ously
succeeded in conceiving and devel oping a further nechani cal enbodi nent for
numbexr 5,662,583 issued September 2, 1997 for several of them, these
arrangements were subject to their own difficulties. For example,
15 several of them required a somewhat elaborate arrangement of
mechanical springs, wires, interleaved shell members, or other such
mechanical and moving parts as to be fairly intricate and perhaps
difficult to reliably implement. Another embodiment disclosed and
claimed in the '583 patent included utilizing an intermediate
20 material which could be caused to shrink upon curing. While such a
curably shrinking material could effectively create the desired
tensile force, it may possibly require replacement of the once shrunk
intermediate material at least on a daily basis as the patient would
remove the bra and then reapply it, depending upon the material
25 chosen and its capability for cycling, on demand. For these reasons,
among others, the inventor has previously focused his activities on
vacuum based devices.

In order to solve the potential difficulties with maintaining a

vacuum in the wvacuum based devices and the intricacies of the



creating-the required tensile force in a soft tissue expander. More

parti.cul ayoossbdsg | nventor has conceived of utilizing a "nporuygssksesat eri al "
whi ch may be noved into a first physical arrangenent for being adhered to
the surface of the soft tissue desiredtto be enlarged, and then causing

the menor ¥, MRLetd Blaeb feds!, aRf QHEditBL Cherb$n HASCHRG: BINS C@lcRRLaNgement to

thereby create the required tensile force. The first "physical arrangenent

may be a Bé&iteiRifYy ¥ind MeabIaHifgNE Furet hEehaneeaNdnPbyimesial £o2l r angenment may
be the nenory arrangenment. More particularly, the nenory material may :
conpri se oreatipd tthiteredviped rreneihe fdtapydin amobixdriphees ekpawdech iMoxbitinol as
disclosed in U S. Patent nunber 3,174,851, the disclosure of which is
i ncor por aP¥FIFBIEY Y biPS APEEAE 25NFR1ST0rehRg WohdzHther "M¥raY ed 15

ni ckelestitani umer. c er-zinc-al un num.et h al |l oys have a _"shape nenory
affect™ tB& erﬁg'ls Bqé’égkp%ragv]?eoﬁnﬂ% ﬁfrﬂf? i% &t sltnxgysnlﬁa earrrg?gemﬁgtéf%r medi cal

devices. Jhgse lileHOE 3fe WhrPhdIQEONd Soft EhsMChEsidherfeh is cool ed and
then placed.i'n the patient's nouth which warnms it and noves it into a

stressed shpfigeli0 s@¥CtHenPEASSHE cheNuéritey Afhteaide b’ Sradneebdn iStd liksot her
medi cal applications known to the inventor are as an expandable filter
whi ch i s asedhdi phisicablaggangepers dlosthangbrscrgaborihe aredudred Thasideshape
menory alloys or "SMA" have two crystalline ghase formse with a transition
t enper at uf®ehat Thec Jhr PePRETICAT HPPREAHRITEYYPHSr AERT5BESY sur f ace '

t errpe{@ t ;Jrﬁgra%ngex‘g‘?r%pggéit%t gelc\én? gph ggéa%egrga%tg%ing{tagfe% 'beAEhé %\anoelr atures

greater an transition erature, ese allo0ys pre er’ihe

Aust eni t e, Phagenedii | Borl phAWek1 29D eRL HERT Yl ARYPLehEYL dhag: My Leasite
phase. The Martensite phase crystal structure consists of a series of

pl anes t battheayhdye newdy| 31 1dysplancethmplle oy REidhhes atiltayol @sbe easily 's, -
WO 00/ 32084 PCT/ US99/ 28484 5
disclosed in U.S. Patent number 3,174,851, the disclosure of which is
incorporated herein by reference. Nitinol and some other related
15 nickel-titanium or copper-zinc-aluminum methyl alloys have a "shape
memory affect"™ that has been previously utilized in a number of
useful medical devices. These inélude as an orthodontic arch where
the arch is cooled and then placed in the patient's mouth which warms
it and moves it into a stressed shape to exert pressure on the
20 patient's teeth. Still other medical applications known to the
inventor are as an expandable filter which is used in the bloéd
vessels and as a bony anchor. .These shape memory alloys or "SMA"
have two crystalline phase forms with a transition temperature that
can be set at approximately normal body surface temperature
25 (approximately 30 degrees centigrade). At temperatures greater than
this transition temperature, these alloys prefer the Austenite phase
while at lower temperatures they prefer the Martensite phase. The

Martensite phase crystal structure consists of a series of planes

that may be readily displaced allowing the alloy to be easily



deformed in nearly any direction. When the alloys are heated to a

t enper at ur g ffos98s42Pove the transition tenperature, the Augicanisoerssgs yst al
phase is preferred which forces the planes to revert back into their

original configuration. In effect, thi$ hardens the 5 alloys and forces

themto spgp B“Q C QQerrge%E}Prdgré&%r(. OfhdH @g% Qfoys §fé 'heSP@Pgo Jhese

all oys may als e activated by passing an ectrical current t%rough

them Thus teddisurehal orabbO¥Stgd ¥Rak1@iod RRARABER, Ofhe' mOSBIHBEEI Ng" their
originally set shape. Cooling and heating these alloys bel ow and above the

transi ti oncegstpergtiaseei< prefdrbé whépefoeckst hbeipdndss 06 tevaes baekch tine
changing the property of the alloy frombeing soft for fashioning into a
second phyd$healtheqy cahgiase neorddoriegier whit gL Eefrs e¥hishbirdess sei ng back into
their sgt shape or origi nal thsi cal ~arrangenent. The, set, K shape or "shape

menor y" > maf b s @t BYEep T FACHART §AST B TUTRT DI EHaSE PO The 15
al l oy and thgn, Qgg;g.n%ﬁetsetgﬁggmggagl%eﬁi ABOLAXLAT, Bla3Y feor ees
n addi ape p

centi grade. tionto s nory al loys, certaln astics may al so

be engi neeeghtr@ciD\arRekVesibugn ftnks! PhYS eRdscahs@ngemet @rd e second
physi cal arrangenent as a function of tenperature, as known to 20 those of

ordi nary slippdarkficd be Aremembhése" phaidt besgimaylyalsso shepe.ut cbilzed ast a
"menory material" suitable for inplenenting the present invention. In

i mpl enent i hgatimgseharendripyadted ey aind, aloe Bgphrage! tiomeserrgsstirieb@d® i n one or
nor e of1 the inventor's LEraevi ous_patents could 25 i nc{)ude sone form of

menor y Lfat 8Fi Z8PeRTEG HROFS2PEH AL IM8ET GRCD et BHPEHE GPe PrPREEE Yomes woul d
b ft f Q. t A f | yi b t
or soft o1 deEatas) Bl SRy N8 AP E BN EPHAE eotdBriBaEE Y DY ot ire

e enlarge e patient t enper at ur e

heats the QQP&\%M LORIREY WiRLEldagles thay oWl ddrit@nfck Onkevaict rafd spring
back to their 00/ 32084 PCT/ US99/ 28484
shape or original physical arrangement. The set shape or "shape
memory” may be set by imprinting the desired form or shape into the
15 alloy and then heating it to temperatures  approximating 500 degrees
centigrade.
In addition to shape memory alloys, certain plastics may also
be engineered to move between a first physical arrangement and a
second physical arrangement as a function of temperature, as known to
20 those of ordinary skill in the art. These plastics may also be
utilized as a "memory material” suitable for implementing the present
invention.
In implementing these memory materials, the cups or domes
described in one or more of the inventor's previous patents could
25 include some form of memory material in their fabric. Below body
temperature, these domes would be soft and conformable to the shape
and contour of the underlying breast or soft tissue surface to be
enlarged. As the patient's body temperature heats the domes and

memory material, they will tend to revert and spring back to their



6 previously inprinted "menory” of a deeper/w der donme. |If appropriately
adhered tvﬁbbmogmderl ying soft tissue surface or skin, tpcT/USSYEs484 On Or
"springing back" of the menory material will then inpart a tensile force.
to the underlying skin or tissue surféice as 5 woul d be effective for

creating p3efiodsh §Sis el A GRGRRAY" id¥ 8 Rlébbakliger thAEAPaYti Cc regi nen.
Additionally, a small battery operated electronic circuit nmay be provided

t o acti vabpreprdatay edserekihto thensgidenlwihgseonit 0isdukesdrfaee ort Bain,woul d be
set for a higher transition t enper at ur e. This would allow the bra to
oper at e ithiancergrsinrepri toPeingigatacky ctfe the mepary mehexidinwl it &heri ng a
constant _  tension. In order to a pro rigtely distribute the tensile force

whil e at iPPRES Sahentilfrel ¥Ghetq ﬁ@ t”ﬁ‘él heitee kr’rﬁt%’? itAPFSYD SEREPSn#er I ying -
tissug, a, H{ilé%r n? c?ﬂre QL AL g[)ft[(ztthgguef lLHi 1 gl'nL £4,0] %‘39?5 lemay be an

15 appropria i ace between th in and menory al ,

and an appeeRdRie RAReS.veasikstaneg, Rl ased Be&w@@noﬁé}e&@yer of gel "and
the underlying skin. As the inventor has disclosed in one or nore of his

prior pateastsrontihisirediesiagrocpubdided Bf hetivedearichiameasendeof a wel |
known group of surgical adhesives which are known to 20 bond appropriately
to a ski rresairaeé W“leh%tthda%‘&@és fté‘late"k:t“éﬁd?ﬁj sepeiorogdigher i me. This nay

preferably be a | ayer of sticky sili | ternatively, the inventor
has 1urt HERREHHER] Y eafrturfnm e e e B RBooRR L et t enst on_as

a nofjy abf%]% Y0 ity G VI Baddls 8 NEORE raxnfn%%o%@taﬁ\@re
particul ar a ui e pl'aced on t ayer on the
patient’ &egg{gn_ti ssue just prior to application of the bra, and the
inventor has found that the forces attributable to surface tension are
sufficient to mabsder Ro aappraPiaopry af stethhes ehectdst WeafortdievhsDé tatt | Ssue
and the gel as the nenory material transitions physical arrangement to
tlﬁereby |q¥ﬁa§qme time adhering the memory material to the underlying tissue,
a layer of gel, or an air or other fluid filled bladder, may be an
15  appropriate interface between the skin and layer of memory material,
and an appropriate adhesive substance placed between the layer of gel
and the underlying skin. As the inventor has disclosed in one or
more of his prior patents, this adhesion could be effected with any
one of a well known group of surgical adhesives which are known to -
20 bond appropriately to a skin surface without damage for extended
periods of time. This may preferably be a layer of sticky silicone
gel. Alternatively, the inventor has further conceived of
implementing the principles of surface tension as a non-abrasive way
of achieving this necessary adhesion. More particularly, a fluid may
25 be placed on the gel layer, or on the patient's soft tissue just
prior to application of the bra, and the inventor has found that the
forces attributable to surface tension are sufficient to maintain an

appropriate adherence between the soft tissue and the gel as the

memory material transitions physical arrangement to thereby impart




WO 00/ 32084 PCT/ US99/ 28484 7 the desired tensile force. Thus, the inventor

has concei wgg ofk2esit i |1 zing a menory material for mechani capbynksitagdang a
tensile force 1in an appropriately chosen soft tissue site, as well as the

concept of utilizing a thin layer of ffuid as an interface for creating a

5 surface tgnsj i.nt ai dher.ence, between a.l ayer of gel _or other
i nt er medi artgﬂél g‘g%rrte?o{g?lﬁg%%ggﬁ&di s h‘r%llsbu oo o tPh &2 TP FoPEe  across

the skin sugfiacesdg0a e ad¥Siad fﬂdﬁgé:ﬂa%gcagﬂhga:fndt:g{rﬁ;eﬁ Qnsi 92 gggce

concentrating effects which m ght cause undesired abrasion or mage to
t he skin subf acesppifpdistalic chbdanuatitoniofuet fidel e RN 'as &fd asidepthe has
conceived of a further enbodi nent for applying a distractive force to an
under | yi ng ®fottitizésge tiF darrnestflopdodi apinterfece poratestimny of the
advant ages of the inventor's gri,or enbodi nents while providing even

gr eat er “contFSRCOVEFS 1R " AFBETEAPI hestndenketsrR e AAYFTLSE dean®d iosheY y
i nproving it : i i,ness including,its physical sjze and contours.
mp 9 1n§:eyr§e%1a£%,l%pg1l tg ?nsu&r? aolf‘il?iﬁg.butlonpo%/ ?gﬁqiegsfjfﬁ)g?{%t as its

As can be adppreciate I s aspec i'nven

appear ance Aok the MWhNs&Acd% ol thedBpy 388 AhadsiREE SH.S RRYSI gue
ordinarily considered to be private, 1.e. such as a bra over a woman's

breasts. 20cthertd@cemmreniny cSfaeweaiichMigHt ke wabdiirad expapdabbe rubber -
|'i ke menbrane that can espouse the contours of the small relatively flat
ti ssue at ré&Fpoari® thm ssin svefrcgnd expand to the contour of the enlarged

di stra ﬁ(?gd tissue. (Breast in the nost common application but face m ght
be an rgi ng dife} FRELFBIRRPLakhandrTenssr #n ed5rgg pdesham capesiaai sm or

frane that | iC . linked to.the rane and can stretch it to
tha”?u%@?@xl eﬁh&ém 1% g FPPYEYY; %n@lg’gr"‘l%ilge HEMES t-efbodi ment, a

forma done-11ke structuar h one

irrf nbrane i s;jpkeMidgdsdiet s ahove ran qevb@s'toMola?mérftaﬁcorg&dat@yma%gcgf sulate
' the advantages of the inventor's prior embodiments while providing
even greater control over the application of the force and

15 dramatically improving its user friendliness including its physical
size and contours. As can be appreciated, this aspect of the
invention is important as its appearance as it is worn can be in an
area of a person's physique ordinarily considered to be private, i.e.
such as a bra over a woman's breasts.

20 In the inventor's newest embodiment, a thin expandable rubber-
like membrane that can espouse the contours of the small relatively
flat tissue at rest and can stretch and expand to the contour of the
enlarged distracted tissue. (Breast in the most common application
but face might be an emerging one) is provided as well as an

25 expansion mechanism or frame that is mechanically linked to the
membrane and can stretch it to form a dome~like structure. In one
version of this newest embodiment, a membrane is provided both above

and below the frame, and may encapsulate it.



WO 00/ 32084 PCT/ US99/ 28484 8 These newest enbodi nents provi de a quantum
leap in t{eoomresaticality of the external tissue enlargenepttTAsydi/msass By
.elimnating.-the vacuum conponents, sone of the constraints of the bl adder
rim(forces, pressures and areas in sdhve conbination and 5 fashion still
need to be equihddr abwad:, e,assqlﬁmsnsﬁﬂuagra pATERST e feé{aUQn &lezes, patient
conpliance, public acceptance and cost wll be greatly inproved. For the
br east enbﬂd’cg:eaEDItya&p|théaé>italﬂnélhlt$s§1&\Neanbéﬂérfﬂi‘aévWe|| Be as sinple to
use and not bul kier than a padded bra. 10 Another rel ated application of -
tensi on i atiwdedtief the iveswen cgepraent$.0RoRrs dfhehe epustenattomiothd he aged
face. Modern plastic surgery has realized that in facial rejuvenation,. a
face fil ijr?djeﬁs‘flmaéf?’ﬁ’ﬁéf RERESHESa2h @8 fP. s‘]’"ﬁ et PatiAndand pl unpi ng up-

the f d restqring the,subcut anequs, fat h SSO tedvvlth aglng
is 1 near r}‘ymfaltss%e |dv€° &5 eq“}laabr%? %éo et?cé/ds%?]ée%ug Ry P&ty fil
up. the wrinidse ﬂaéﬂl‘éﬁtV&oﬁnBl{ﬁTcegrﬁfaﬁc %rccG;SJJaln@Q%d' &&CMPﬁ%eaﬁﬁau
S|gn|f|cantly|nprovet he facial stigma o d age. A wrinkle patc t hat

i nduces t ifgxd@edr OWbA HhadBrealsheenMai fdtleRs acrrplacartmou)/enat;lmgv face nmask that
fills up the lost fat are potentially very useful 20 applications of this
t echnol ogymiesidipents wohl ibgdee esdmple $aeugpr ol mot Hilikendhesta eatdei ment - ai ns
to further refine the design of the nechanical expansion franes found in
the i nvenP&t" s prior patents and to disclose the use of positive fluid

pr essgﬁe (gas or hleg gate Eﬁ}%ans@u&ns o];‘lolr e that c&ésg‘ger used to
ce.

expand’ t hese fPANBST and Y edr e necessary r 5ot As these
tissue expansefod HaNBR r&}RAALihNEY t%eeag%@paemee qiod &ﬁl%sucom relatively

flat surfaces to progressively deeper done-like shel en t hese novel
types of shrqEpshar eedamebaningal iy raenneeéAdehorioche. £lfléf:a0ﬁl@f1§ Rest i ssues
as important as a face lift. In other words, plumping up the face
and -restoring the subcutaneous fat atrophy associated with aging is
15 nearly as effective as a face lift. Cosmetic surgeons currently fill
up the wrinkle lines with fat grafts or collagen injections and
significantly improve the facial stigma of old age. A wrinkle patch
that induces tissue growth under the wrinkles or a rejuvenating face
mask that fills up the lost fat are potentially very useful
20 applications of this technology of tension induced tissue growth.
This newest embodiment aims to further refine the design of the
mechanical expansion frames found in the inventor's prior patents and
to disclose the use of positive fluid pressure (gas ér liquid) as the
transducing force that can be used to expand these frames and create
25 the necessary distractive force. As these tissue expansion frames
expand, they are capable of rising from relatively flat surfaces to
progressively deeper dome-like shells. When these novel types of
frames are mechanically connected to the surface of the tissues

(either through adhesives, through surface tension effect, or



(either through adhesives, through surface tension -effect, or WO 00/32084
PCT/ US9Q9/ 2 t herwi se), their expansion pulls up the {4
%@Iﬂ(gﬁ%&? I’éﬁﬁ%&i&i

i nduci ng a ctive force which causes themto grow. Flurd pressure,
however, is isotropic and will cause aginple inflatable structure to

expand in all three dinensions, opening u 5. 1like a balloon. The desired
ef Pect, on ‘itﬁgr‘fftsﬁgf %hﬁ,e"?gn&flﬁﬁtpﬁsgﬁdgg‘? TGS at*PPitfe 3t o rise as a

t hr ee- di mengi@pal, ;gon&-LL K& ﬁgjrallses ltgenpttg_e o .rds the leaflets of the

g . (
frrame shoul d not open up; rat t he desited expansion should induce the

frame to keep a mehatdebdre, ENRRvEN ¢kNBSErdALCINOwi 11 LRusPREAGHRHt ONlY in
two di nensions. By 10 circunferentially constraining the frame either at

i ts edges amflétedighstiustunehes empaidaaiih grliedtidesi gimensivas| nehsaetly spr f ace
spread should cause it to rise as a dome-like shell. The three-dinensional
sur f ace Jconkiggra drliern.dothe, detiged adfirati-onn thadothiss Hasdeelothatdefor mati on

depend upon, t he, fl ui dla%r essure aggl ied and the nechanical 15 design of the
i nfl at abl e SEPGEUR et LNt et He Ta7% 88t2 SPTROSIPEPEons) dPeedrksSirE: the

risi ng and pr g%e%sﬁg sl ¥héjeilggglretgoggs?:£¢ia KE?S ehgkulmldogétl So gxp uandraqi}é%r acts the
|

ti ssues that are nechanically connected § concave surface, T'nducing
them to grome ddi8 rB&idkpatlic8Cincdla tikliscd @R HrafiRQdidBNL dedatfAR1GONCEPE Of
a 20 frame, which, inits resting state, can espouse the surface contour
of the bodyevearthiktends entdngead. tdhipsedd an® dndy CONBEL iRMedsaohhe synderlying
tissues either through a glue or |ayer of adhesive or through surface

t ensi orlVef feigrunigrentisli aronaigsanttabkee fopty ahtherayt ive eddditdmonal |y used
to serve as the interface and the nechanical 25 |ink between the franme and

the surface™PoPdkt H&S t186TRrY 53 W@ oY%+ Het BRE LARIREuEIFIast @Feafeans for
securi ng 1t Ne UNASLLYL N9 20Tk oo LS URnl A kDL A8 PN nDE 38 Lk o1 ERL, SX 2P @,
sur gi cal attachnent
surface contour of the dome, its excursion, and the force of
deformation depend upon the fluid pressure applied and the mechanical
15 design of the inflatable structure. Under the effect of positive
fluid pressure, the rising and progressively deeper dome-like shell
pulls up and distracts the tissues that are mechanically connected to
its concave surface, inducing them to grow.
The main subject of this newest embodiment is the concept of a
20 frame, which, in its resting state, can espouse the surface contour
of the body part to be enlarged. This frame is connected to the
underlying tissues either through a glue or layer of acdhesive or
through surface tension effect. A compliant expandable membrane may
be additionally used to serve as the interface and the mechanical
25 link between the frame and the surface of the tissue to be
distracted. Although, other means for securing the underlying soft
tissue to the frame may be used. For example, surgical attachment
may be used. The frame is designed such that it can be inflated and

undgr the effect of internally applied positive fluid pressure it can



may be used. The frame is desi gned such that it can be inflated and under
t he effec& 2)& 5&&ernal |y applied positive fluid pressure ipcrresyodéygd0/ 32084
PCTI US99/ Q IZ? O rise into progressively deeper donmes. The range of
excursion could stretch fromflat tol& nearly spherical surface in order
to maxi mze the anmount of .i nduc I stractive force. her , the
surface Toift o BFCTIESES n‘geeecfi’%?r{gor’{%ghm(’;rth eleaélggiééﬁgég%éﬁgt%gégit can 5
devi ate fromthe BR"£18¢t tSRNBESL13SspHer8XPARMASEARL O BrdeFBo MdMikiks needed
to evenly expand a conplex surface, or to differentially expand certain -
areas rel aid ¥Rolrt 6f hifdiSced idigtrakrDva fibade.t OFfxaArrhrep thensthfacease of a
breast or nore conplex surface contour in the case of a full face). The

f or ce andcantbentofothe|expandegnipdnet pys berdapdgreth sreh f@agakfgean by t he anount.
of fluid pressure applied. This frame will need to distribute the

count er f ofeEabe Fovt ¥hec PPHIPSERTRYGGR 3% ST rPRPRYT 857 fy 90 n&1* S AR ti ssues
at the peri ry. Therefore,. as_in.th Vi [gaNY; i here is a
need to eﬁ?ﬁp(%glgb%ate‘e'ee*r?’eex '_’\enfsdslajrceoém,pl(E %nggsc,%'aﬁydlscgr&fﬁeg%xﬁ{l é%l}e areas of the
frame in relali Qebn tH8ad Fed@RACE, VEhEALE (Al £ £0n 118 NNt EXPABE NY
surrounding rim Fluids under positive pressure have many usef ul

applicati ofhe dde bAELBLedsti 6r newessmplet Bhefast echtionrtitosketdaae result in
rigid done-like shell structures as conpared to the sinple inflatable

bal | oon oof ra figtl ifkeek i r 8he Apptd cati orfsnhmfeeleagiemott thishérameesent 20
invention are the inflatable self supporting done-like structures such as
the oHbs beeduges byvehe shaituft TGrif mreamtcePPREP ke T8AY T28RF &1idd i ke

ant ennae de ed in,aerospace lLicatipns. j..e fl ui . positive
pressure 8‘?‘% Sée‘%'sitﬁlbr}gtﬁi gklpe_né:o‘fugcoeef% ﬁ%a _g cﬁlsggjyéc l§?<p‘lé‘%8§§‘s li?lgﬁt;l_f“at abl e
silicone gP@Js'iﬁ%,agfaﬁﬁéﬁ.tﬂ@vag@@es 28 @epbniBenal . THORY 24,2 a8 Uidigal | Y
inserted under thée skin and they stretch it fromthe inside out instead of
t he eXterﬁf&vﬂd&§1ih&entions, there is a need to equilibrate the pressures,

forces, and/or the surface areas of the frame in relation to the
15 contact surface area of the non-expanding surrounding rim.
Fluids under positive pressure have many useful applications.
The inventor is, however, interested in those that result in rigid
dome-like shell structures as compared to the simple inflatable
balloon or ring-like tire. Applications more relevant to the present
20 invention are the inflatable self supporting dome-like structures
such as the ones used to cover stadiums or the umbrella-like.and
shield-like antennae deployed in aerospace applications.
While fluids under positive pressure are used in medicine to
inflate tissue expanders (inflatable silicone shells), these devices
25 are internal. They are surgically inserted under the skin and they
stretch it from the inside out instead of the external device
described herein which can raise the surface of the tissue by pulling

it up from the outside. Furthermore these common tissue expander



déscribed herein which can raise the surface of the tissue by pulling it

up fromthgv(g ,ﬁ? . Furthernore these common tissue expanderra¥9eL8s32084
PCT/ US99/ 28484 1 devices inflate |like sinple balloons instead of

converting aflat frame into a done-l1ke shell. In the present invention,

the requirgd, £fLeqts .ol lgfeélsun i3 bpheo%ﬁyrﬁs't&,td 3k Q8L ngOS e Y | | Near

(one-dinensional), or preferably 5 nostly sheet |1ke (two-di mensmnal)
expansi on efatdhenfd anBorlensieaghafi.t he i nherent three-di mensional ball ooni ng
effect of unrestrained inflation. To achieve this dinmensional restriction,
the basic buil @rngebboskniayvendbudehomeairetpréfafstdfepbaltiioni ng several
alternative design options. 10 In its sinplest form the expanding frame
consi sts oPr%ﬁ‘F“ralll“th@‘?ﬁOnf?’%ft npftdd deiepad nélﬁlmﬁ‘f’SJéﬁ‘fa’rhnéF Brtdesabiout er

dapl b t ted b £ WO i nk
The. mothaRPRa e o G o P Sair™y RS P8, TBPF g o0red Rbse

menbr anes ape s uk% SQB Qg&mtenngon %M&mg'&}ecm u@egg%g ﬁgl ch 15

cannot bl ow up al | oon, stortinto a (see

figure 1 andsidisonlesesiRhion laleim/imen’s'hbrmnw&tnsﬁoa, tRCPaccal |y

i nefficient nmeans of using pressure to pull up the tissues, but it is
cont enpl at edilsying Heokrhvwegt Drcltbdatont torwaoted obetheefdidowinge severahi s
application. her nore efficient designs mght be 20 used, at |east sone
of which apéteregeiiepdesignl erbiamtt ot hers of which woul d be apparent to

t hose (5 or di nar% Skil] in the art, having once ai ned the benefit of the

i nvent O1' s di scEBsPeSHEr&th. °ﬁ*ﬁet§? FEPEEE B UG TPE rﬁj’nﬁﬁféko?@i“ t he
mechani cal ¥dtn£§£9 Af £I§fag§%r ge oQQ 465 2 N&ABL SHQN: Qu@eyz] %rdagfe sone sort

of corrugate ccor di on _ ows that can expand I'n op oné di mensi on
under the gifiBGhe OfmtapRinhestehl by & REBBEUIE. néh-WPaldbPENSEMRAl  xpansi on

will result from

mechanical properties, the thickness, and the tailoring of these
membranes are adjusted such that with inflation, this bladder which

15 cannot blow up like a balloon, will distort into a dome-like shell
(see figure 1 and its description below). This might be a
mechanically inefficient means of using pressure to pull up the
tissues, but it is contemplated by the inventor that it would be
effective in this application. Other more efficient designs might be

20 used, at least some of which are described below and others of which
would be apparent to those of ordinary skill in the arxrt having once
gained the benefit of the inventor's disclosure herein.

The simplest building block for the mechanically more efficient

design is the piston-in-cylinder or some sort of corrugated accordion

25 bellows that can expand in only one dimension under the effect of
applied fluid pressure. A two-dimensional expansion will result from
linking these one-dimensional blocks at various angles. The simplest

geometrical design could be considered to be that of repeating

triangles. When each side of the triangle expands one-dimensionally,



| i nki ng these one-di nensional bl ocks at various angles. The sinpl est
geonet ri qah osles4oNn coul d be considered to be that of repeaidmgsespgasangl es.
When each side of the triangle expands one-di nensionally, WO 00/ 32084

PCT/ US99/ 28484 12 the result is a tw@ dimensional stretch of the

const r uCtpel fosulf 12d0ivdd QimenshénAdgeseteh dhent &RALING . tridngyl ar pattern
are constrained and prevented fromstretching, the frane is forced to

ri se as addptien, THHeSedgest b tSier tetiedk bg Rasimyul ar pabeegeadesi ¢ done 5 design
(see figure 7a&b and the di scussion below). A person of ordinary skill ih
the art cbnengpnedrandipkegeniessi §ronk sovetchhng, 4hy frewepisefordmdete di nensi onal
surface can be reduced to a series-of adjacent triangles. Expanding the

si des of TERARSAS PURA™EH ouRH§ 1HH&EBF GITEHCBIRAPHESt F9TahlE Seodetici Atlifce a

cont rgl | ed _and (Qgeeffer ent i %L? 19 di.st rraction ogefon C | ex bogy surface that

sign ure_ 7 d the discusSion .
needs’ t 0 58 Bhi'BFGedT O Rer geontt F1e Shapesand "ar't &558TREs for the

frame itsehidBysba1 Usadle A% bS &%§9£éxbsﬁdémag§i%t RiowdCLt aRe! oW
Additionally, the details of the structure used for the "legs™ or struts

whi ch f Orceimplex thfevaimemsitenlvatlfadet canpboHedacet B6ra Waysed @ restrai ni ng
the frame 15 novenent as it is expanded in order to achieve the desired
appl i cat iagnaesntatdfiaggiesct | Pxrangdine thiVdides synbherfe i@t qrisigi pal advant ages
and features of the inventiaon have been di scussed above, a fuller

under st afdFHEPeSf 2597 °f FFimR9IsA ARy 1B&cEt ® FoREEPIgd r e PFRifgetblathe

draw,Ags angd_20.description .of th ref erred, enbodi pent. which foll ow
Brief BDesd(i:%rs ?f)atcg(l)ﬂnoo ?"Ifre cf_)ig%lvﬁxn%%qeyFlgléﬁ{aézel& Spi s ?Aralbc?r \é\@sargee tion the

successi \RhPPYebhH1S cOfhaBe 2 RrlEMDN Mo BRINRE | Ay 8Fe ifkahd 3RSL14 QU o Om a first
physi cal arrangenent to a second pﬁy5| cal arrangenent. Figure 2 is an
enl ar genmeiRtd pfasaiseryerivesnad ghéadaradglail abdiby. Ofadditionally, the

details of the structure used for the "legs" or struts which form the

frame can be varied to provide cher ways for restraining the frame

15 movement as it is expanded in order to achieve the desired
application of a distractive force.
While some of the principal advantages and features of the
invention have been discussed above, a fuller understanding of the

invention may be attained by referring to the drawings and

20 description of the preferred embodiment which follow.

Brief Description of the Drawings

Figure 1 depicts in cross section the successive positions of a

25 memory material as it transitions from a first physical arrangement
to a second physical arrangement.
Figure 2 is an enlargement of a weave formed from a plurality of

complex fibers woven into a weave of memory material.




conplex fibers woven into a weave of nenory material. W 00132084

PCT/ US99/ Zmaﬁ Figures 3 a & b are cross sectional vi ewgraisoddasa
i ncor por at i ng e present invention with Fig. 3a depicting the bra

configured as the nenory material is i a first physical arrangenment and

9600 (JEBLERL N9 LS, e GR0l gt ALlon, As, e BADYCATBLSIAL has ®

transitioneéd into a secon arrangenent . e ts a frontal

view of a B@égeﬁetin%aﬂaagwmeppg.aaang@geim@néhepi)xé RentiHeEd i8Nend-i gure 5 is
a cross sectional view detailing the bra enbodi nent of the invention as
adher ed t oméndityemsderidD ikl QUkefHa&lphasecLlr assangesdrnitoasd Fegewds of a frane
menber shown in both a relaxed and an inflated state. Figure 7a-c depict a
frame constienictény ithe dorgeoeiddperakdert iagukhet meroxy mf¢rdeldéeai | view of a
frame npnber. Figure 8 depicts a front view of a florentine donme frame 15
const r utt | BFANSEELRICE Bt@epi ErLePh PRY IR cOTERIHEP_d to apply a differenti al

force to ¥ari oug &égderl ¥ii Igm%?iﬂssue ar.eas, .as .woul dnbe degli:red for use with
€

a conpl ex 3{¥fa e CRguret T0%USSi 2R SR oRE view of a

segnent or _struk whieh .20, Loul 4 be used to formany one or nore of the
frames. Figure 11 1s a front view of-a frame fornmed of triangular nenbers.

Fi gure 12agbnaees Gls08 Scroesticenidnali € @ftadlnr) khd aka CaBsinegticm, in  both
a relaxed and inflated configuration, for a frane nenber. Figure 13a&b are
top vi ews bfe tiheergebh dsapdicordttruetbmeastr ane nenber 25 of figure 12.

Figure l4a&b are cross-sectional views of an inflatable cell construction
havi ngl® nEtawseksH® #em CERPaiaEras} ieyt ohine CEPRR) PERlRRs Shown in both

a relaxed and an inflated state.
Figure 7a~c depict a frame constructed in a geodesic configuration,
and a detail view of a frame member.
Figure 8 depicts a front view of a florentine dome frame
15  construction.
Figure 9 depicts a frame constructed to apply a differential force to
various underlying tissue areas, as would be desired for use with a
complex surface area.
Figure 10 depicts a cross-sectional view of a segment or strut which
20  could be used to form any one or more of the frames.
Figure 11 is a front view of -a frame formed of triangular members.
. Figure 12a&b are cross-sectional views of a cellular construction, in
both a relaxed and inflated configuration, for a frame member.
Figure 13ag&b are top views of the cellular construction frame member
25 of figure 12.
Figure l4a&b are cross-sectional views of an inflatable cel:i
construction having a network of non-expandable interconnecting links
sandwiched between two expandable membranes in both a relaxed and .

inflated view.



sandwi ched ‘bet ween two expandabl e menbranes in both a relaxed and inflated
vi ew. - WO PCT/ US99/ 28484 14 Figure 15a&b are sidepy a franme
menber mﬁ%ﬁﬁgﬁgeal ed and filled with a fluid to enhancep?('%.,ggﬁlﬁﬁu
inflatability. Detailed Description of4the Preferred Enbodi ment 5 As shown
in Fig. ; f < @RIMQ i . Jdreate 0 "set" its
shape i n%{;gﬁ;ﬂ%ﬁ%&%ﬁaﬁeﬁi ct eéy‘?snn@%)giif?%%ezn%ﬁ@é %gj'cuhsé sler?qf(%eanfinventi on
first dismhosediith 4 FRup@enéntaact Nt spiogeRiviBalent, the menory nateri al
20 may be chosen to be a shape nenory 10 alloy having a transition
tenperature at approximately body surface -tenperature which is

approxi matel y 30 degrees centigrade. As'the shape nmenory alloy is-taken to
a | ower tRefpited DescTiprion ofthenPraferred iimbedisientit 0 a shape such as that
showncat position 26. Then, as the tenperature of the nmenory materi al
approaches its transition 15 tenperature, it may successively taken on the
shape shown at A . 28 0 reachi its nenory position
at position 2A4$. ggﬁﬁi,lggﬁﬁ%n%'r% ﬁ%ﬁ??a Iﬁ%@‘%%emﬁ%eeréa?%zt fay ﬁﬁrent

i nvent i onreatdy @¥i datd A spipOthel ndRe®R, hikRpSLidE i &Ml Gh gy be
fashioned into a relatively shall ow shape but which upon reacﬁi ng its 20
transiti o bespeénathe énveftiertfdrso dssigrif icant WeEhEa d BhdpdeSert0

provi de the nechanism for creating a mechanical tensile force in an

under | yi M3ten¥t the Reery Reteridiingl mew 2o chpgaw to e ehshapermamprpat eri al 20
as usgd izaglot hhevli)ra egbodi.rrent of the %arent i nvention, may be fashioned
froma ave 3% P SEY SPURETAESH GF WPEe¥inpketerdsisuiptural ity of

| ndi vi dualonorpbes GliBRTS Sfordkael SO aXoldBer. 0, my Doy ol !, spring,

or serpentine arrangenent of one or re strands o .§Had§
shape memory alloy is taken to a lower temperature, it may then be

fashioned into a shape such as that shown at position 26. Then, as

the temperature of the memory material approaches its transition

15 temperature, it may successively taken on the shape shown at .
positions 28, 30, 32, and then reaching its memory position at
position 24. Thus, a memory material may be used in the parent
invention to provide a bra or other dome like structure which may be
fashioned into a relatively shallow shape but which upon reaching its

20 transition temperature deflects to a significant degree in order to

provide the mechanism for creating a mechanical tensile force in an
underlying soft tissue.
Referring now to Figure 2, the memory material 20 as used in
the bra embodiment of the parent invention, may be fashioned from a
25 weave 34 comprised of a mesh or cross pattern of a plurality of

individﬁal complex fibers 36. Each complex fiber 36 may be a coil,
spring, or serpentine arrangement of one or more strands of a. shape -
memory alloy or, alternately, thin strips of shape memory alloy may

be interweaved together and, by being able to glide past each other




rrérmry alloy-or, alternately, thin strips of shape menory alloy may be

intervveave%ﬁéﬁgggér@r and, by being able to glide past each #Eﬂﬁéw}zﬁ:asy‘o
2 0 i

00/ 32084 P 8484 is provide the necessary all owance r -expansi on
and contraction of the material as itifsransitions between a first physical "’

arrangenen S hystcal arrangenent. Al though these
const?ucti %ﬁs gfa%%eegg%%gk}ya%%%aﬁcgl{oé"r gxpc?gﬁlsolndg?‘écfoﬁgraﬁ?é‘?’éPﬁb’flée by the

[ nvent or [ Raéeﬂi@}?l m@tiﬂgsmi_%nP%e%%eﬂ QvEnit %y.sgéalkgp% Er?enrthgﬁoe aof
ordinary skill in the art still other constructions may Be used 1

i mpl enent | BgcdrephEIIBAY drebfenahs. | AlihdLyh RALSY cHRSHNEEDnENGE the S
construction be anenable to allow for the desired excursion between the
two physi cakmeny aapdehtayeasondédineddad prefdrable dytenrsitentorde in 10 an
underlypng soft tissue, As shown in Figs. 3a and b, a bra 38 constructed in
accor dance MR EHE PELORFTs Lvfent Hen pas dinerh ipetdsenchosdingey a good
applicati onk%gsir Siegtll\l}%r?itn%tfl pa{;i ent's soft tissue such as a pair of female

breasts 40° Fersth CHHE BPIPtIRCUSRD MAYeRe #5pIRi 15 | ayer

constructi .Qiﬁplé%@n%ejéhé ﬁXﬁer‘lxgat'QXaRe if c§1:i% ptperigu!; Vreeyg%gedg Vailtn gts an

ornanental , aestheti'c, or decorative coverihg as’ na easing to the
f eni ni ne eyenstR@gerinhbé smpraherebkyidn ropteBe daaY sy kcuXbandalle or
extensible material 44 which, with a corresponding simlar |ayer 46,
surrounds thertebepthwsénala akegraenetB sods pesrey 20 efftéer b alenkdre ifBPASILAY A
tensile force as it is caused to nove from the first physical arrangenent
as shown i A"PIGaFE13g I¥tt Hesdecond physical arrangement as shown as

Figure 3b. The ry material .48 may be bathed by a |ubricating fluid or
gel 50 to facil g?gs?lé’x? hé Slrﬁfl’t??alagdc%/cfik?fé Of CRE-TIERRS o nifceFfaicebet ween

its two physifahe 2Ra85{RQIHRAL Sarbhd iHb&hel BY Qhovitflich JTBY conprise a layer
of gel 52 or
application for enlarging a patient's soft tissue such as a pair of
female breasts 40. As shown therein, the bra 38 comprises a multi-
15 layer construction. An outer layer 42 may be a supportive bra having
an ornamental, aesthetic, or decorative covering as may be pleasing
to the feminine eye. Beneath is preferably an outer layer of
expandable or extensible material 44 which, with a corresponding
similar layer 46, surrounds therebetween a layer 48 of memory
20 material for imposing a tensile force as it is caused to move from
the first physical arrangement as shown in Figure 3a to the second
physical arrangement as shown as Figure 3b. The memory material 48
may be bathed by a lubricating fluid or gel 50 to facilitate the
multiple cycling of the memory material between its two prhysical
25 arrangements. A fluid layer, which may comprise a layer of gel 52 or
an air or fluid filled bladder or other such spacer, may preferably
then be provided to help conform the bra 38 to the body contour and
to prevent pressure points and shear forces between the bra 38 and

the underlying soft tissue 40. The fluid layer 52 may be confined



an air or-fluid filled bladder or other. such spacer, may preferably then
be provi owe dod2d3¢! p conformthe bra 38 to the body contourp@frgsooigsdar event
pressure points and shear forces between the bra 38 and the underlying
soft tissue 40. The fluid layer 52 ne}f be confined WO 00/ 32084

PCT/ US99/:2848¢ ind6ad aebftehpniideasveieys annt bleconull ppg.Sigilar to. the
| ayers of extensible material 44, 46. Lastly, on.the i'nside surface of the

fluid | apstedibla havpeialoidaditesi katdy, maytie iappld edriseecashene the fluid.
| ayer 52 to the skin of the soft tissue 40 and to avoid any 5 separation °
t her ebet id8id d@yehedZor 8 13ger O agrdsdde idt neepet frplgedittd ediserestionn i n Fi gs.
3a and b. AI,(%gr nat i velé, a fluid_may be provided instead of an adhesive
| ayer wi tH tHhe3gahed ¥8 16 TS PhUTehEI g tissyeodd dad 1R 2¥eid ask t ensi on.

| ndeed, the.j t | at tag i ferable f t hi
i op (eERbEiER, HorbULATRI £8; blR'3n bb, IR e Sl EerC B8 st Blasbt i bl o 10

shear forsegen aRdridiar 64 ain@ besaitddnkelde1lyd ARnafe hhaskib,4dhf ace upon
repeat ed. use of the bra 38 over any extended period of. tine as m ght be

recommendedtéay aftarpiadiadsive heiyapetitthCtiiecgiieyive Aoreon g vdiag by the
inventor, the bra 38 of the enbodi nent of the parent invention, as worn by
a pat i enterovidepsby syrfiaden tApgiene 4indped, $he daygkntorncgeeeptdtesf thits pri or
patents, the inventor contenplates that a ring, %eri phery, or lip 56, as

best showt T3 PBi RtE 3R enEgr Bethift &ytmicfyfFudAnkrl baspypaiged @6 ithdsdone 20,
and 16Y" abghd Lodle hbSs RELIAGLYs (LO.RUBPALLL L 80RLASL Lhe patient’ s 20
ce for th GrERE Wi

chest as the offsetting sur e conpressive % bal ances
the tensiliRefpreeasraaated byid Berfica ddn ViddhtldiSe éﬂJQHQrﬂzja“S?]” ng 56, the

donmes 20 may be supported fromthe patient and thereby have their forces
bal anced over alyi extended glef-bad iofetiriceas inlight MeCledoRmétRdSOf ta tiySiHa® as i s
required to achieve the
: therapeutic regimen. As contemplated by the inventor, the bra 38 of
the embodiment of the parent invention, as worn by a patient, is
15 shown in Figure 4.
As is taught in several of his prior patents, the inventor
contemplates that a ring, periphery, or lip 56, as best shown in
Figure 5, may be integrally formed as part of the dome 20, and
surround it at its periphery, to support it against the patient's
20 chest as the offsetting surface for the compressive force which
balances the tensile force created by the bra 20. With this
supporting ring 56, the domes 20 may be supported from the patient
and thereby have their forces balanced to achieve an effective
tensile force in the soft tissue as is required to achieve the
25 purposes of the invention. For a more detailed explanation,
reference is made to any one or more of the inventor's prior patents
mentioned above. However, it should be noted that with the parent

invention, the ring or periphery 56 may be.either integrally formed

with the dome 20 or constructed from material which does not exhibit



25 purposes of the invention. For a nore detailed explanation, reference
i's made: t o WinpoBH@eOr nore of the inventor's.prior patents pEpRisbeIskash
above. However, it should be noted that with the parent invention, the
ring or periphery 56 may be-either intdgrally formed wth the done 20 or
constructed.,fram erd ' d t. exhibit WO 00/ 32084 / US99/ 28484
17 the "mem)rey" Fgg%urg%%é@?égt}geg%%op?dff%n?% Fehs °f)%lrcfn| 8E the done

20. | nsteachiondMp .SUidARLE, ShyUslivinle SBLetlall ARSI Uagdhably ihg menory
neterial spanning the interior of the ring 56. Wth either enbodi nent, the

i nvent or conieemploaty esatichtdl apaoieg 2Bechitedi & beafhel yildeseongienict ed whi ch
woul d expand between two to three tines its periphery which would
correl at e teithef jepbodimgpk, the tigmentforesontenprgaseheh suWoka® aswd of the

donme 20, Wth this degree of excursion, a substantial tensile force could
be creafed HPEHOUGR, CRSTTIL R ABMAR 91 G¥BF POFHERAIP ERithFes Finte art

| esser forces and 10 smal l.er excursions could.readily be provided for using
t he teachi nlgcsS p%relpé?rﬁ’ A8 helTY éisc?lﬁrggineo%ﬁ g %1‘1 oF %ﬁ?‘?%ﬁc’r EtH§ to shape

menmory  al | QyseaRd: Qthekady/ RS, OF HIRMBLY PR efial %hifgggiézpkffﬁent ation as a
breast enl argenent device, such as wwth the bra enbodi irent of the

i nvention asciissiexplAisneetanpiAorengdet afdrcd kdied @eNcraathd anessldg, readi |y be
constructed of a soft formng material at tenperatures bel ow body surface
t enper at ur é3 Wavir thahesp ofr eadnefy skhid bndheomttai hegsgr sfrajpes ragory al | oy
fibers, weave, nesh, or sheets in its fabric. The bra would first have its
menor y 1t sPphier sxfursiops soulshBrasiiiy AeePstvifed a3 ysiadcther htarddngo direct

t he grovvthhin the 20 hos% |.ocati.ons _of .t he ient's. breast by properly

: . t.l
appl yi ng t hgreﬁieglsrwee& taesnsfgfek or clélgmfmﬁt(l)‘t’rhé?g??\rkﬁpas?" {387 PAEBra of the
parent i nug@abyORnatHR8ePrE8sl Fayedey GRALAUNED and scul pted by encouragi ng
gromh in preselected areas to there%y fill 1 n where needed. The bra

For implementation as a breast enlargement device, such as with

the bra embodiment of the invention as is explained in some detail

15  herein, a bra could readily be constructed of a soft forming material
at temperatures below body surface temperature, with the cup areas of
the bra containing shape memory alloy fibers, weave, mesh, or sheets
in its fabric. The bra would first have its memory material "set" in
an appropriate shape, as predetermined to direct the growth in the

20 chosen locations of the patient's breast by properly applying the
desired tensile force. In other words, with the bra of the parent
invention, the breast may be contoured and sculpted by encouraging
growth in preselected areas to thereby fill in where needed. The bra
is then placed on a patient, with appropriate attention being given

25 to properly adhere the bra interior lining or gel to the skin of the
breast by applying either a layer of fluid or adhesive. The bra cups
are heated by the natural heat of the patient's breasts to approach
the body surface temperature which is approximately thirty degrees

centigrade. As the temperature of the bra rises, the shape memory



is then placed on a ;Sati"ent, W th appropriate attention being given 25 to

proper |y welghssikhe bra interior lining or -gel to the skinpofusddessdar east
by applying either a layer of fluid or adhesive. The bra cups are heated .
by the natural heat of the patient's Weasts to approach the body surface

tenper at ung Wi GR bs ABPFAX 58 8kYid Betidhs0e9ri@ESmmdngRy grade. As the -
tenperature of the bra rises, the shape nenory WO 00/ 32084 PCT/ US99/ 28484

18 al | oy agirSgStaos [Aiti 8ger@80a a2nbild EbtdeNsn tihel pSticAEM®byeastepnfi gurati on
it exerts a tensile force on the patient's breasts, pulling the breasts °
al ong w tguliheamtas bivapts eédond ivjbh echemt 3 hevaperniigone ighape dedparh
appropriate engi neering design as would be known to 5 those of ordinary
skill in d9me shape- Wlﬁg TRATSPTiALE P BT iA IS PR AS ¥PBrth e iRy / Sheet ~ can:

be SPRORILSLELY LA BXOLL 30, U ecdRPLi st oot ghated vneven

force“to pting o reas r dtracting

force sub&&ggi@aw/gﬁuelc&%é Qg,pr@;ﬁﬁaeélimafds\ee&iot Q34 OpTG..Qfy pressure

as taught “wi the inventor's 10 prior vacuumtype bra devi ces.

Al t er nat edppl iéd,Jleaddpe@rure®ss eorcé @RSpravitiorfe sailpling ogngieneer ed as
desired dependi ng upon the appropriate therapeutic regi nen reconmended, or
as | ear nesreot baligbemalinphys dbdtogctaid yoedsf eebstantididguedvadgreattbe cl i ni cal
experience with the bra of the parent invention. Additionally, several of

t he fi beraprrsxifareby IPeto A0 BrlY GRATFF T PE | I MIER dther EnvadoX Hen

activated hy a batter owered el ectroni ircuit 58 to cycle
i nter tt%rrftc’i‘:yvafc(‘)mmtwéo\rée ]i/am%?‘(')l\ﬁeaé %tlgﬁf)npgg(rf}%’ntaa?rﬁagﬁgi?reg%/%srege, as

desired. Jhg:)DalteL YeoROWHLInHInEEFPRE Cadsh F&dinbpiiBYuRE aRPropriately
conceal ed at any convenient point on the bra, and connected to those

fibers 20amebpeird tiedpeitict heyimegieRomiendad cloeSis leanpa Yo tideembsr ce i n
the nmanner and |location desired.- Further refinement of the construction
and desi grhyssplrpithhiy ef&sarpentthanegty greateascliogral sapswienckiddh to

the bra of the parent invention. Additionally, several of the fibers

15 may be set at a higher transition temperature and then activated by'a
battery powered electronic circuit 58 to cycle intermittently to
‘thereby provide a supplemental tensile force, as desired. The
battery powered electronic circuit 58 may be appropriately concealed
at any convenient point on the bra, and connected to those fibers

20 selected to be in the region of interest to apply the force in the
manner and location desired. Further refinement of the construction
and design using finite element analysis, as would be well known to
those of ordinary skill in the art, can maintain this tensile force
constant as the spring like reversion pulls from a flat sheet to a

25 spherical structure having a depth even greater than a hemisphere.

While the embodiment best explained herein relates to the use

of a bra to expand the female breast, it would be apparent to those
of ordinary skill in the art that the parent invention may also be

used in other applications without undue experimentation. Examples



those of ordinary skill in the art, can maintain this tensile force

const ant a&d&% gRring like reversion pulls froma flat sheiraiseasssh
spherical structure having a depth even greater than a hem sphere. Wile

the enbodi ment best explained herein rElates to the use of a bra to expand

he femal ol - s Gl h! inth
the Tem eﬂgrtﬁégé :.tn'ciucl"eDH%fja Q?@%pg{t‘;g%%ﬂeh%%%ﬁderoa%ﬁtggh@ax{ey uddpur’ N the

art that t parent 1 nvention ino appl rcatrons
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these include as a sinple soft tissue expander as m ght be useful for
repl aci ng efplangertypnchifigt uded) BCtthonsianchrot freimptarpl asttbsr def@dtant s
typically used in the prior art to inprove contour defects caused by

agi ng, i nvehugedopy @pintairyaigtioN ph searaingr offithtan prrogetitgard mask to be
worn at_night, for exanple, winkles, dinples, |ips and even_ sunken or

hol | owed f €&tiGPed "X {1Pebf 108" iy "BE Lt | F9%e G* By e XFAREES sHFPL¢S/ssue whose

growt h woul d be_i nduced t he prese inventd on. .For such lications,
Phe dome ahiPoars ot gt s or SRR sratéatn B 250t el i MOl 05l so

be appar enLy t&pgmes&ét Qigu@a&%sﬁ k&zjolwtli) Qa_otnb@ bea{&dut:@@tbyj[ B‘?e B@%ge'n@m ar

fluid utilized to create the surface tension for achieving adherence

bet ween t henddntii6h. ay&f s@eh @QppElcakifisy, tlEbRC andByrbaunahfs arpfdrom anongst
many suitable fluids including mneral oil, baby oil, water, physiologic
sal i ne, vapegipbeky mdsldbeldedat er or oil based gels, glycerine, creans, and
oi nt rreg(ﬁ]z all of which_have been found to adhere to the_ skin surface and

wi t hst t ensiF ShPBIE @439 heetrpaseniofothesafiir 833 mate skblt d238remtyg

required in riQus therapeutic.reqi.nens with the _vacuum based .device. In
several of affh\(@%{ gt?rlﬁo%alrrréﬁ &r glﬂlﬁi%lgz St gn%ecrfegpengié%esdm?%cet %%nssﬁ?fln 20 and

the vacuumgjs agﬁﬂéifiﬂ&%hk&ﬁc@eb&%é@%ﬁg am%qageé\@e&ﬂel@eﬁmer surface of
the nmenbrane and the donme. In this enbodi ment, surface

surfaqe may be chosen from amongst many suitable fluids including
mineral oil, baby o¢il, water, physiologic saline, various kinds of

15 water or oil based gels, glycerine, creams, and ointments, all of
which have been found to adhere to the skin surface and withstand
tensile forces in excess of the approximate 15 to 30 mmHg required in
various therapeutic regimens with the vacuum based device. In
several of those embodiments, a thin membrane is bonded to the skin

20 and the vacuum is generated in the enclosed space between the inner
surface of the membrane and the dome., In this embodiment, surface
tension has been successfully implemented by the inventor.
Furthermore, it is believed that the thin membrane embodiment may
also be successfully implemented in the memory material embodiment as

25 disclosed and claimed herein.

As shown in fig. 6&7, the inventor has further advanced his

invention to include the construction of a frame 100 comprised of a
plurality of arranged struts or legs 102 which may be individually

inflated to cause them to lengthen, and to constrain that lengthening



tensi on has been successfully inplenented by the inventor. Furthernore, it
is beli eve & ﬁ{s the thin menbrane enbodi ment may al so beperosod®sisl |y

i npl enent € ﬁe menmory material enbodinent as 25 disclosed and clai med
herein. As shown in fig. 6&7, the invEntor has further advanced his
invention to ingl ﬁde the constryetion rised.of a

f
plurali t yPYof BYTRAGEd STYGEE or f eds T%Zr ViR goﬁce 3 Qbe #lnqpfl?ﬁc’d’ual ly

inflated {g eRUa fqt haiif o 4 sRaihen, flandv g &%%H@Io@ thahgl&ngbhsni ng WO
00/ 32084 PC‘(I1 U899?28484 20 by a peripheral restraint 104 In order to force

a two di nenshoialrall engbdeEi Hthexddrs | Bowelron anp dtihgr polygomalmahapex Of
triangles formed in an overall shape of a hexagon. However, any other
pol ygonal ofs kapeenieficec grvishbenceedcatwgl be sestehdass vidiel desigefiong as t he
desired 5 distractive force may be induced in the underlyi n‘g tissue. Wth
the dse distsagtive farge mavhPeindisrd ABckhes BpderEing Fé?ﬁﬁﬁ to ’aFé‘hFlé‘?/e t he:

desired excursion ngtures 106 e _use rigid to
‘provi de atfo? se‘flrfltit?tg‘gggeixﬁu L% %he T g?rsearyAfgSI lencﬂpo 8ve %Bg may be
provi ded c?e%Q¥Fc§lle§@1tul:§5.oW trtydest&ejgx?&h&aé 1@@r,eayo£qu%d0£ha{05@e 1984 ruts 102
and serve to limt their excursion and help distribute the Ioad| ng so as
to achi eve phevidRshs efediNt sthiHgtpEObhdimtnact hvs, bapees AIs0868 t he
underlying soft tisue. The basic polygon need not be a triangle like in the
cl assi cal maygeedesvidgbrentsat eyl dithdnarheasseimsll agrreoft spgareFerpent agons,
15 rings, circles, or other shapes. There are a nunber o,f alternate

rel atl¥d oiﬁquéﬁslotzoa‘?%|S§r}j%c‘}6e%ﬁ“t}ts?}ﬁ}6t‘Eff"é‘r%‘?nsiaﬁ‘?} DFRAEEHRIE B done

X.eiih ye}g%qlg ure .8) Lor.exal slrggnélsggébu% 5 ag aJl%%a d,.

RO ed T near V' expandl ng Struts n t his

scenari 0,féé?:%sOJAI%Qa!hegﬁﬁairwlﬁgha&ftoftlmcentrl c circles 110 20
i nterconnected by a nunber of radial rays 112 originating fromthe

The basic polygon need not be a triangle like in the classical
geodesic dome but could be an assemblage of squaxres, pentagons,

15 rings, circles, or other shapes. There are a number of alternate
rélated options to this geodesic structure version. The Florentine
dome version 108, (figure 8) for example, consists of radially and
circumferentially connected linearly expanding struts 102. 1In this
scenario, the original grid is that of concentric circles 110

20 interconnected by a number of radial rays 112 originating from the
center 114. Again, as in the geodesic version the peripheral edges
116 at the rim of fhe expanding frame 102 should be prevented from
stretching. To accommodate the increased surface, the frame 102 is
forced to rise into a dome upon inflation. 1In yet a more general

25 form of this version, the pattern need not be concentric circles but
can be a series of complex closed curves similar to the altitude
lines in the map of a mountain, as shown in fig. 9. These expanding
curves are preferably held together by a series of interconnecting

radially expanding rays 118. Pressure inside such a construct will



center 114 Again, as in the geodesic version the peripheral edges 116 at

the rim of &&ﬁ@g‘findi ng franme 102 shoul d be prevented fron}?@bgﬁmmtng. To

acconmodat e ncreased surface, the frame 102 is forced rrse into a
dome upon inflation. In yet a nore gengral 25 formof this version, the
pattern need not be concentric. circles but can be a series of conplex

closed cur V8%t tf"ar"tf'%)tclhh%“d.aFi‘Efi’et’“lf]li'fég‘ UPPH &8e | RETERRE TR PPt R iR ubttai n, as
Soon0 ! 0"l e THESE SHRAMLNG oSHL MBS AL BY She'@BuYAigh] 1 0getner BV 2

series of interconnecting i al Ty™ expandi ng rréssure inside

such a congtfitfenitid b \WR004:3208hdPETd USIN 28484 Rlpcadse it to stretch

and dependi ng upon the peripheral constraint 116, to rise |like a done with
a.shape di cbatergiiha-itike Jengatiph Caktear pANgen@ntired ribhed auryes and t he

| i near rays. To prevent serpentine-like elongation instead of the desired
rigid | Pnegrr®sdgpafston iofivideal ndimdrgaadr styrsnatan éntemrlits, an i nter nal
reinforcenent in the formof sem-rigid tel escopic nechanical backbone 120

may be i ncFEHREIPTETTEtRFre OB RnATIT 4 tetesceopis nerha@hedl cal backbone

120 is preferabl roed.froma iLr of .oppose rads_.122, with a sliding
j oi nder 12 a%}?/bé)P ygzﬁgm?%gier”icrlllﬁ%ér)dagﬁ fef?@ §X0) Sg’ﬁﬁn plrno(ﬁ |Pi% atrFJrsm ted and

defined (aRdeinhesvibaexiRat 10l k8 Prer&XEUY SHoPReMeb il B £2GN  Sldbsed Ndeed,
di fferent backbones 120 may be provided in different struts w thin the

sane franers@s ag2f ovimbre s1exiagt joindesiign @Rl fidigl tHeik hinndesidagdigxcur si on
at different locations within the frame. This woul d be especially

desi rabPe eod PFonidich Todpleed sugd Hatmedotrrdustherntendettodldd "grown". This
corrugated / expanding_cylinder ver si on does not need to consist of

i ndi vi dual SEEFSX G hBt: SAENERTS or TPt SLEETEPRIBEIRPescLhBRY &s.  The
entire CP”%&S%%Ed%“dPPf U GLoUS! ¥ 1Rl 0gd KOO £, SEN CoNtI AYous sheet of
corrugati ons runni'ng and expanding 1h
exactly design and tailor the desired excursion at different
locations within the frame. This would be especially desirable to
15 match complex surface contours intended to be "grown".
This corrugated / expanding cylinder version does not need to
consist of individual well-defined segments or struts separated by
connectors. The entire construct can be judiciously molded into a
semi-continuous sheet of corrugations running and expanding in
20 various directions. For example, see figure 11 which shows a
continuous pattern of triangles. However, these could also rings,
disks or any closed polygon. The extent of expansion with inflation
is determined by the physical/mechanical characteristics of the
material used and by the depth of the in-foldings of the
25 corrugations; with deeper corrugations allowing more excursion with
inflation. Of course, this construction provides even greater design
opportunity for creating a frame to match any desired surface.
A more generalized version of the corrugated frame design would

consist of a sheet-like array of inflatable fusiform 128 or elongated



20 various -directions. For exanple, see figure 11 which shows a continuous
pattern 0{?{#60}3%9' es. However, these could also rings, dipg&pusdorsks cl osed
pol ygon. e extent of expansion with inflation 1is determ ned by the

physi cal / mechani cal characteristics df2the material used and by the depth’
of the | n. Lol dingg 0y LOA 23, EOLLUAALLONS: o L SECRET ,GOLT HOQL) onS

al | ow ng ‘nore ‘excursion Wt i“SPT At on.. OF cour S€, this constraction

provi des gven gpgai€ivedsidsdlire QARPAIL URESY ol ORgatL 8 HushBom LEANE 159 Match any
desired surface. A nore generalized version of the corrugated frame design
woul d conigilstawek ehaheetwildek eandr ssypmefa isphésitcabl shabesi fIar 42ihg8s®r

el ongated WO 00/ 32084 PCT/ US99/ 28484 22 football shaped cells

i Nt er conndeyeplsht eadie o rut de shbwireetifpy cavsing Fhe miesire¢d/ gwer essur e
inside these elongated fusiformecells 128 w ]| cause themto w den and
assun® a ¥pRerial Wrsp.of RPUdTAlE d§°° HRBYE gdshleachPist HRY P6ut in al |
directions cauisi ng trr}e%egeesc; Egdast os edi rrgrré%ieo‘peq:lsig read of the frane (see
figure 12c,°f§?x.1 i ¥ nmay be “Bonven: entl y referred to as the egg crate

version. An alAenRaline; FRaRnObs 2t 8¥iM0thil Seb€SLELEGE-t wo- di mensi onal
expansion is to have an array of inflatable cells 130 sandw.ched between

t wo expandgiaikhei omambépaasich32s tteahaws anpamueniedniththbbanceepanatvi ng t hr ough
a network of non-expandable interconnecting |inks 134 as depicted in. fig.
14. It i ssangwiehedhbgetuwenn styosexaniphlie menprenes d8gi gheti afe ipaktenptedepi ct ed
above in figure 6. Wth inflation, the individyal cells, ori %i nal |y

fusi fi0 m 5298 PERATPHLRG EPERRYR 03 AREV Ok PEiNSRY SRARARR oy &P ESESPPRE bR  ause of

the restrAlabng, LoamRatedd) i %bNeld. CoNliAhodll ey tty BEYs 43Nl yy 0ot fat

Wth increasing pres _ “inflation progressive atter ce push each
other outid @nk r@é@?n diviAen agiansh apbwoidi FRsk onal wsiy eaghRiothe frane,
e

instead of a sinp inflation or ballooning out of the sandwi ch. This is

the individual cells, originally fusiform 128 (as in the egg crate
version) cannot get taller because of the restraining ligament in

15 their central core; they can only get fat. With increasing pressure
of inflation progressively fatter cells push each other out to induce
a widening and a two-dimensional spread of the frame, instead of a
simple inflation or ballooning out of the sandwich. This is
conveniently referred to as the enrobed restrained version of the egg

20 crate. Instead of fusiform or cellular construction, the frame could
be comprised also of a continuous membrane which could be wrinkled or
otherwise mechanically collapsed and which would then unfold upon
inflation. With this construction, a pair of sheet-like members
could be joined at various locations across the surface of the sheets

25 and multiple members joined to form the frame. Still another
embodiment is comprised of a plurality of polygon-shaped members
which are individually inflatable and which are themselves joined

together to form the entirety of the frame. For example, each

individual polygon could be formed in the shape of a triangle and



convenientdy referred to as the enrobed restrained‘version of the egg 20
crate. .| nSW&BQéMf usi formor cellular construction, the fregfysovsds be
conprised al'so of a continuous nmenbrane which could be winkled or
ot herwi se nechanically collapsed and vgs ch woul d then unfol d upon
inflation. VWthlést cqnstrug&h%n 0aegair f. sheet-like nenggrs coul d be

j oi ned at ’%ﬁtilgus. oTR ons across the sur %lcrgac%]fnetrﬁetos &ets 25 and
mul tipl e 8 Sod Qi RELst O LRAD LhEhEANE. Rduhhr RROLNRL.: HAPON RAL 1S
conprised of a plurality of polygon-shaped nenbers which aré individually

i nf | at abl e aneiwdicBearsecébhanbelivescdoahsrda imgedhaerdya formthe entirety
of the franme. For exanple, each individual polygon could be forned in the
shape of a tri angladlanfd tW re6¢ B2 684 REINUISON 281U8hal 2% chdrd pl e tri angl es
could be joined at their corners to formthe franme, or circles or other
cur vi | i'hearechepieataf=BIevpPF @futArFsrrdRapads Mgl Redaddedce? 19vE Rl d be
interconnected into _an array.. Iln all of the newest enbodi nents, an internal
backbone. 5ChEREFISCH % SHERBFK T8 Choe PRERTE o6t TS mgn? B8 Aided t o
control tg@ novenent and rigidity to the construct or strut, as shown in
fig. 10. Another detail of the newest enbodinment of the present invention

my be commmbedicRBil B shd Beddie dBLRBRNINGAb: AL RIBEOfniR 16K RARdabl e 10
frame to the expandabl e nenbrane, which in turnis in contact with the

ti ssues tobdeocsxpardech. Blhisi i wbe ofechésicdesiogn}irghef eskpasrhangablier ame
pushes_outward while pull ia?ag behind it a snpboth concave surface for even
cont act0 wi £¥pmeneo tthgseipandatia Basbrang - sWyitBnis t8Fn tifeld canEactarinot

i | th (they will have_inherent_di d, 15 ridg d
There: coul POATSHTS o B BRI 1 B TLRG HEmE o' ovoRbavaehbgeh curf ace

i.e. the upderl yifg.sQfilald SALE plplti%es&,qas itl B oot @oRANDING LT ame nmay

be conveniently sandw ched between
for even contact with the tissues. The moving segments of the frame

are not necessarily smooth {they will have inherent dimples and

15 ridges) and there could be some difficulty in gluing them to a
concave smooth surface, i.e. the underlying soft tissue. To overcome
this, the expanding frame may be conveniently sandwiched between two
expandable membranes and the space between these two membranes sealed
and filled with a fluid as depicted in fig. 15. Induced negative

20 pressure in the fluid caused by the elevation of the dome and pull of
the outer membrane will provide the mechanical link between them, and
force the inner membrane at the concave surface to rise in unison.

Depending upon its mechanical characteristics, the stretching

or distracting force can be adijusted to provide a constant

25 distraction force equal in magnitude to the force generated by the
vacuum used in the inventions previcusly disclosed in the inventor's
prior patents. .This force of distraction can be engineered to remain
constant over the normal range of excursion, or to be altered,

through use of the various mechanisms mentioned herein. In the case



expandabl e -nenbranes and t he space between these two nenbranes seal ed and
filled V\ﬁ%(ﬁ&@gi d as depicted in fig. 15. |Induced negati pergQogpigggasure in
the fluid caused by the elevation of the done and pull of the outer
menbrane will provide the mechani cal 24 nk between them and force the
i nner menfrane a t.o L] in unison. Depending upon its
mechani cal” ¢ %rug%téeg:i%g%?%%,ggrﬁhz“g%r%gtgghﬁ%nskgaglrd gtllestbfg%%’nanforce can be
adj ust ed d,QuPLiQWi ﬂéé, %rembﬁwrazée Hirsh el FOMth E1GL shEIA bbb+ MBELY ude to
the force generated by the vacuumused in the inventions previously :
di scl osedod a ldrgei Meept KiZes (Bromoflapatent §/8 Hpherd)or ce of distraction can .
be engineered to remain constant over the nornmal range of excursion, or to
be altered, tHSUEFFIRSLOBT upetk toatImoHS FhechrfisEngemetilgndy Hserein. In the.
case g\o 00/ 32084 PCTI US99/ 28484 24 of the use ff the present invention to
expand t FEPHIEREP, S8R Y P IYoRA TR D r 8t BFEHICH 30588 4 8RFE 8 Fiati vel y
smal | breast,s I D |.z€e Er I 0 -.5/8 here). The
t echnol ogu)? E}éee(r}% ? g' " 388 'dt%l {Zl%eégf e%ls%tqué%l g{séﬁegg%é; e@%c’%%grﬁ%ﬁ e fc?o expand
any body @aaﬁgpﬁe@l- bvkrPakd wethidle EARsDEnd)SRUchd Enfidel fadtd thgickage These
devi ces, including the newest enbodi nents would be applied over the
wri nkl e |ldafest afdswrtatihed enstraetiacend Uwdera tdeeiodkfoffecimepf tisust ai ned
di straction and over a period of time, the atrophic subcutaneous tissues of
t he aged ataephicapuiprutppedusdtigpugp t4f the @oadviagegeatebat &dlsd raet vhth nduced
ti ssgg. The rejuvenating face mask and the winkle gatch gref erably uses
me

t he B&"hY . SEXFEnahisE" WBE%? tﬁﬁﬁber'an']éheaﬁaj.%'fﬁ Y‘l’s’igpﬁ T BARk used in
- the breast jdeyd %@iﬁu%u%;@&e?;&mm aveplhed by @ fydE %F&Tagﬁ (a wdely
ct 1 C In

used cosnetic produ preferably ‘provi des the nmechan bet ween t he
device 1mpBaf nehBrdraChid ekKirbioVafraQ Susehangese atdagodickieat i ons to the

i nvention woul d be _
Surface tension supplied by a hydrating gel (a widely used cosmetic
product) preferably provides the mechanical link between the device
15 and the facial skin.
Various changes and modifications to the invention would be
apparent to those of ordinafy skill in the art. Those changes,
variations, and modifications are fairly included in the scope of the

present invention which should be considered as limited by only by

20 the scope of the claims appended hereto and their legal equivalents.



apparent to those of ordinary skill in the art. Those cthanges, variations,
and nodi fi gaf 4gpgsqare fairly included in the scope of the nuSs9nL8484

i nvention which should be considered as |imted by only by 20 the scope of
t he cl ai ns appended hereto and their I2gal equival ents. WO 0052084

PCT/ US99/ 28484, 25 .\hat ;i claimed is: 1. A device for expanding a

. 18, p . .
patient's soft tissue, said device conprising a done adapted for placenent

in a sealing condition over a soft tissue site desired to be enl arged,
said donme conprising a layer of menory material. 2. The device of claiml
further comprirsdexgca 841 ekparldayern patiendisngoftatioss, t feid aéwiceor of said
done for providing the sealing condition of said done to said soft tissue
site. 3. Themwrtdoinge aofore adaptod figrt Hecerantpith i ALRldPYi raditiogi ever per

bei ng secured inside of said |ayer of nenory material, said |iner being
adapt ed t o5pFoVvi A FETEoT° 85I TaTICky T Gy eFe SHPFLEtT%CRY A8 er bei ng
provi ded by.surface ron. 4. The device of claim2 wherein said sticky

| ayer conp%gfsmleég‘ogfngégﬁsahbf adhesive material. 5. The device of claim2

further copprimgkngvact |d4 grdiayereukOcat 86hprReindeenstibry hayer QteBRDIY
material and said sticky layer, said fluid layer mnimzing any | ateral

stress foreerdsst vweeAntdrd ol ayfesaicf domeor proeidny alheadehlday donoftiohi ssue. 6.
The device of claim2 wherein said nenory material conprises a shape
menory al | oF ssadidrgei t& serdpoft itdastenper-at ure set at about nornmal human
body surface tenperature. 7. The device of claim2 wherein said |ayer of

memory mat ri &P EIAPT i ¥eS A We VT WG!S Wal er'P8F . %819 PHE%Bevi ce of
claim?7 Vmgéﬁw!gnséc%lrgdv\ﬁgyge %ff éﬁ@{é’ye@gf%gr{?&ir}) %aterial, said liner

being adapted to provide a surface for said sticky layer, said sticky
layer being provided by surface tension.

4. The device of claim 2 wherein said sticky layer comprises a laver
of adhesive material.

5. The device of claim 2 further comprising a fluid layer located
between the layer of memory material and said sticky layer, said
fluid layer minimizing any lateral stress force between the laver of
memory material and said soft tissue.

6. The device of claim 2 wherein said memory material comprises a
shape memory alloy having its transition temperature set at about
normal human body surface temperature.

7. The device of claim 2 wherein said layer of memory material
comprises a weave of memory material.

8. The device of claim 7 wherein said weave of memory material is
formed of a plurality of individual fibers of said memory material,

each of said fibers comprising a complex fiber.
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formed of a plurality of individual fibers of said nmenory material, each-
of said 0§;prrpri sing a conplex fiber. fill C L WO 00pg2af349/28484

PCT/ Us99 284 4 26 9. The device of claim7 wherein said weave of nenory
material is fornmed of a plurality oR6relatively thin strips of said menory

materi al g 1C}heTJL%ﬁ9§vafce1ﬁm elvmemazn suiamz vgqgjﬁéx{%dﬂgmgterr&gﬂ iROsi tioned

generally about e periphery of said done, said weave of nenory nmateri al
ext endi Ngo3@HO0SH aSplkah By o&Ngeisdiickly BRinletiiisngs tdreasmidoryt i Ssue site to
be enl arged when sealed to said patient's soft tissue. 11. The device of .
cl aim 8 mawertheX. conpri sing an electronic circuit, and wherein a selected
nunber of said fibers are electrically connected to said electronic
circuit % péf‘?ncie"ﬂﬁ%ﬂf §Jeadﬁ‘rat%lrt’ﬁ?raﬁ§‘?‘lﬁléhn‘¥ Poft¥h&°BHYSPeAl arrangenent,

t o anot her. i g q:\{llce ofhec ai d\s‘@ rein.said ring is |ntegrally
formed a%°"e BatY *BPUsARS REHRIF3OT WA e U M P 1I MRSt ei n said ring
|'s made pf Lﬁré;alandﬁ%ghsérots@a@aﬂaem{gy H@ts%&aaémglémﬁlm apk Alosenl arging a

patient's tbreast si ze, sald bra conprising at |éast one done for adhering
to one of;sakdspat k6Me SnlygastuhenSaaded ddNMBa D PREiGItNG Sofkayieysuef menory
material. 15. The device of claim14 further conprising a sticky |ayer

ext endi ngl acr oss dekigce pifeciadm Hifugbhed atmdrdasng @neemneorprcovixﬁumg t he
sealing condition of said at-|east one done to said patient's breast. 16.
The bra &fd ¢bgrehr1s FeieChed DEBRRS P§|%?@dafllqeﬁéraresalrethFiL??élebel ng secured

i nsi de of sai : teri. sai d. I| er. beln adapted to
provi de §° rgl?rcfg%%g}éf 8?le§| r’%?%{% v Fayiar o f“?rm]rf'ueR A 8i m 15 furt her

conpri si pg, ;i (hl:ﬁy&,@ bRsaLed arba{a@ﬁa& tttaearlcﬁxef of menory material and
said sticky layer, said

12. The device of claim 10 wherein said ring is integrally formed as
.part of said dome.

13. The device of claim 12 wherein said ring is made of material-
other than memory material.

14. A bra for enlarging a patient's breast size,.said bra comprising
at least one dome for adhering to ane of said patient's breasts, said
dome comprising a layer of memory material.

15. The device of claim 14 further comprising.a sticky layer
extending across the interior of said at least one dome providing the
sealing condition of said at-least one dome to said patient's breast.
16. The bra of claim 15 further comprising a liner, said liner being
secured inside of said layer of memory material, said liner being
adapted to provide a surface for said sticky layer.

17. The bra of claim 15 further comprising a fluid layer located
between the layer of memory material and said sticky layer, said
fluid layer minimizing any lateral stress force between the layer of

memory material and said breast.
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flfuid layer minimzing any lateral stress force between the |ayer of

menory mat er | ﬁl égp said breast. .K'illlllli,i,/1111111, WOB&Ef{iseB84b4
PCT/ US99/ 28%4 803 18. The bra of claim 15 wherein said | ayer of nenory

material conprises a weave of rrermry paterial. 19. The bra of claim 18
wherein said nmenory materi al ri ses a e_menory alloy.having its
RRG e

transi ti on'fengép &t &f s"&f‘l’%ltls B0 B AEPYRU RN BEEY AT t emper at ure.

20. The bra of .claim 18 fu kng an electronic circuit, and
wherein a SSFREEFEY HOrt)on %ﬁéﬁf%g%e%\%e is electrically connected to said

el ectronic,gir %btbxtaoopecrlam 1igt $heSCPRAIALE mehbAN Sbtdranl fdpprOne physi cal
arrangenent to another. 21. The bra of claim 18 further conprising a ring

posi ti oned shgenaeaddyy abhgubatihe jrer tpvelyiof tggedatdoresetsat cabagtive of
menory material extending across said ring and said ring defining the
portion of neahal pméir!eh@dxssm@%tteﬁﬂeeb@uéﬁi ar ged when adhered to said S
patient's breast. 22. The_bra_of cla wher ei n ntegrally

forned as 2}9art THe REai of FOAE lﬁfur?ﬂ%r ﬁf‘éprd“lsl’&q é‘f’n?slffgf?fﬁch‘élrr 8%) rising a
fluid tayer Logated DELVRen, LIEIAVE! Qba TRODY Yo MBREEAa1apd sal d sticky

| ayer, sai e & ayer zing any lateral stress force between the

llayer of %%Hyééeegvéoe%hpd e@@@l:r@ﬁ-idj BERASt to Pdrmithechiapafatel ai m 23 wherein
said bra includes a pair of said dones. 25. The bra of claim24 wherein

sai d bra furbh€ricomohses physticilaeeradfgenerdountamobisdranci ng any stress
forces created by said nenory nmaterial.
21, The bra of claim 18 further comprising a ring positioned
generally about the periphery of said dome, said weave of memory
material extending across said ring and said ring defining the
portion of said patient's breast to be enlarged when adhered to said
5 patient's breast.
22. The bra of claim 21 wherein said ring is integrally formed as
part of said dome.
23, The bra of claim 22 further comprising a fluid layer located
between the layer of memory material and said sticky layer, said
fluid layer minimizing any lateral stress force between the layer of
memory material and said breast.
24, The bra of claim 23 wherein said bra includes a pair of said
domes.
25. The bra of claim 24 wherein said bra further comprises a surface
for counterbalancing any stress forces created by sald memory
material.
26. The bra of claim 25 wherein said memory material is secured to
said fluid layer.

27. The bra of claim 26 wherein said memory material is sandwiched

between a pair of layers of expandable material.
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26. The bra of claim25 wherein said nenory material is secured to said

fluid Ia«, 0032084 The bra of claim 26 wherein said nmenory peiesdorBsg4s
sandwi ched. %et ween a pair of |ayers of expandable material. | 111111 Il |
[ 11222 r1it2 01 if I 1 * CL W2800/ 32084 PCT/ US99/ 28484 28 28. The

bra of clai m27uherelil;sabH JEADLY DB GLAGRy ﬁmigfe&mariée{;a e menory

alloy having I1ts transition tenperature set "at about norma uman body
surf ace shepPeeabtlf 81129 hai At bod rahs BAbAl GinperatuRat d@Nht Sabp@ét tissue
conprising the steps of adhering a | ayer of nenory material to a surface
of the soktthal hussudodesiuréacd vefyeretbd@.ged, said | ayer of nenory material
being biased into a first physical arrangenment, causing said nmenory 5

mat er i al2% o MPeEPIhrs P1eeeBidd2 RAFSPREIS 8PTtafgRiRentonRyi6iRg 8B create a
tensile forcefi n r;sai.d soft tis ue, andagcrgi natla'kni ng _sai d tgq: ile tforce

t hr oughdifP% SuPFIE 8¢ fPE: FEntPedi"ReR 10 thér SBYFSRI &F g8° Bfitd soft
tissue. 3QsuelREsRINPLE R el AGBY 2L 4NLHEF SORBEILS Mo HeERy Of biasing
the nenory material by lowering its tenperature bél ow normal hunman body
sur f ace digpperiatoirL £i a6 pWasical nedrafgédeap, ausausisagd e@ofpvenent of said
menory material into the second physical arrangement { 5 conprises

per nBt t imagetizd patrogat intobadecbud whevited thangewspsr bt (therelfy sagatenenory
material to approximately body surface tenperature, said nenory material
havi ng & §e2$idRsfAEEnit SFHRraAthretssee, WL rA2IdRges2i6f tRstiheen about 10

degrees bel ow.to about norpal. h n_pody sur.fac rature. 31. The
net hod of “EF \z,i¥‘|hr§1°§%?°vl%ear es‘lurfiEEI lgng?t‘:%ag e%dﬁ%grlf“ﬁréetso a%se@rregﬁn?r;iar?r%t eri al

i ncl udeshesepi Qfeadhering with a layer of fluid

30. The method of claim 29 further comprising the step of biasing
the memory material by lowering its'temperature.below normal human
body surface temperature, and wherein the step of causing the
movement of said memory material into the second physical arrangement
5 comprises permitting the patient's body to elevate the temperature of
said memory material to approximately body surface temperature, said
memory material having its transition temperature set within a range-
of between about 10 degrees below to about normal human body surface-
temperature.
31. The method of claim 30 wherein the step of adhering said memory
material includes the step of adhering with a layer of fluid
sufficient to create an adequate surface tension between said soft
tissue surface and said layer of memory material to maintain them in
5 contact as said memory material transitions between said first and
.second physical arrangements and for at least a portion of said
treatment regimen.
32. The method of claim 31 further comprising a fluid laver adhered

to the layer of memory material, and wherein said fluid is applied
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sufficient to create an adequate surface tension between said soft tissue

surface. an ' yer of menory material to maintain them pRrpsfpgisgact as
sai d rrermr&vﬁg{”‘g&rolhgl transitions between said first and secon’g %ﬁlgsi cal

arrangenents and for at |east a portiopgof said treatnment reginen. 32. The

met hod of claim 31 further conprising a fluid | ayer adhered to the |ayer
of nmenory REFETSPAFah AL ith R TN 3RGiS8 T IS9FH SiSS W prT et FReaPY (111 |

11111 V11 Ll Ji | & ¥0.89.33082. £CTL Oggg% 38484.,,23, htyeen said {1 ui d

L. b
1 .
| ayer and sai s8Ft° t12sue sur ere sai (fulra%fer of nmenory

nmaterial taszsaifdnGolida bi SeMersl § acer 33sud MBLIIRE ©f aghetiograssqft
ti ssue expander to a surface of soft tissue conprising applying a fluid

bet ween saitdsexepantieri saing applydngsoffilutd pstieesusdidcextaadéhanebyaiar eate a
surface tension therebetween. 34. In a soft tissue expander having a
surface adapfedissubeuaiiver bel thereby sefatetd syntacsi tensihp dlighehetween.r eat nent
regi men, the inprovenent, conprising a fluid placed between said surface

and said soft tiPs8U¥TESHIEUE FPARIELY Creat SUEL A 1HPESE dfsPRpdhered

therebetvvee%g. 35.., The devi.%g foGd aiﬂ134 aeregi n_said sggt tissue e%?(pander
e e

conprises a°ffdidtIEyar: ¢ STHFhet 865 Bar ng *BHsled™sh ML T S i d

layer to thepebyiadhere.gebdadedibdwbay@hil Qusdld a0 Lald S3¥E Sisk&  36. The
device of claim 35 wherein said soft tissue expander further conprises a

| ayer of neavs\toraberebgl credte iandtithiang t@nkbfiSkherebbtve®s.i N said soft tissue
site, said fluid |layer being adhered to said nenory material |ayer. 37. A
bra for enl3rgiThg d¢vdchrefastaisi 2 whralnparidenett sasshepespandee| udi ng a pair
of dones for fitting to the pair of said patient's breasts, each of said

dones bei nGoMRISeH3 £18HAFBY TrenbiS) TAPT D ekeRY Peing placed on said fluid

layer to thereby adhere said fluid layer to said soft tissue site.
36, The device of claim 35 wherein said soft tissue expander further
comprises a layer of memory material for inducing a tensile stress in
said soft tissue site, said fluid layer being adhered to said memory
material layer.
37. A bra for enlarging the breast size of a patient, said bra
including a pair of domes for fitting to the pair of said patient's
breasts, each of said domes being made of a shape memory alloy weave
woven of complex fibers, a fluid layer adhered to the inside surface
5 of each of said domes, and an adhesive layer applied to the inside
layer of each of said fluid layers so that each of said domes may be
adhered to one of said breasts as said shape memory alloy is in a
first physical configuration and which willl exert a tensional force
on each of said breasts as said shape memory alloy returns to an
10  original configuration.
38. The bra of claim 37 wherein said adhesive layer comprises a

layer of an adhesive.
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woven of - conplex fibers, a fluid | ayer adhered to the inside surface 5 of
each-of @@ ¢d39de93es, and an adhesive | ayer applied to the posuwsSesisiyer of
each of said fluid layers so that each of said dones nay be adhered to one
of said breasts as said shape nenory3Glloy is in a first physical

confi gurgy i of,aRda WY ehaii kY m&@éin 3al £NehobB)e 1L cof gaeh of said
breasts as said shape nenory alloy returns to an 10 original configuration.
38. The hivarodf ebpsturd7switectint saicteatthasi adhekaiyefocophitls @airfacd ayer of

an adhesive. | f 11001 ill1I1 2222 (1t 2 100 11l CL ns WO 00/ 32084
PCT/ USQQV@S&M 30 39." The bra of claim 37 wherein said adhesive | ayer
corrprlses a er of noisture sufficient to create an adhesive force with
sur f ace 0[ enéld(?ﬁl"?lof“Ae’ﬁ’éW’d@ PORALESPRTIFAY &ipHtS etk deRee ti ssue, said
devi ge npyri si t tf achpent toasoft tissue site
desi ?ed cfo )?pan%eaﬁ‘e Pdec?(réggreﬁgg I’elngl t8e 2t 1 e a5 nd Y ane  nmenber

whi ch lsdés@f_-L@tt@bL@ éxgamanghlhheriﬂeaaﬁnp@agmdﬁqgcleeaatdcsrﬁ.-t kgl ve force in
the underlying soft tissue site. 41. The device of claim40 wherein said

frame i smembeprinsen iof iaflaphblaltbt expahditnel atalel end naswcamanbers, and further
conprising a peripheral restraint surrounding said frame to restrict

| at er al dimpyestdive ffrcsalnl the amderbgingheofitr biwsugesiters are inflated. 42. The
device of claim4l wherein said frame nenbers are arranged in a plurality

of pol ygbhns. ThE3 de¥ife Bév?lt?émo"fo EPHSP AP AU T 1R SIPBPTSiSAge R st abi | i zer rod
cont ai nethIaiﬂ o?t nlfggé blggg?a%f ée%lbgrf rang {ﬂ?:@per coxﬁ‘?nz]g ?O%SII tioned to
sal it

control % enen rane ne as
peripheral restraint surrounding said frame to restrict lateral

movement of said frame as the frame members are inflated.

42. The device of claim 41 wherein said frame members are arranged
in a plurality of polygons.

43. The device of claim 41 further comprising a stabilizer rod
contained within at least one of said frame members and positioned to
control the movement of said frame member as it is inflated.

44. The device of claim 41 wherein said frame members are arranged
in an asymmetric shape.

45. The device of claim 41 wherein.said frame members are formed
from a bellows material to aliow for their expansion and contraction
in response to their inflation and deflation, respectively.

46. The device of cléim 40 wherein said frame is comprised of a
plurality of interconnected generally spherically shaped cells.

47. The device of claim 46 further comprising at least one membrane
attached to said frame and extending over a substantial portion

thereof.
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44. The device of claim41l wherein said franme nenbers are arranged in an
asymet ri cy@aBsoss45. The device of claim4l wherein said fpeausonmabers are
formed froma bellows nmaterial to allow for their expansion and
contraction in response to their infl¥dtion and deflation, respectively.

46. The dep ce,ofclal @kﬂa\e@eﬁem&@% Eﬁmn&sa GOOR a@nqargae saphurality

of interconnected general I'y spherically shaped cells. 47. The device of
claim 46 f tfdmaeheitig PN AGdAbetveas tsa Ol reiBrReaN @ndadrdeachadiio said franme
and extendi ng over a substantial portion thereof. Ir

P11LET1 1] | el Bedsjd 4d8ADeQ0/c3 208 4nRETYUSDS2BAB4su81 48. The device of
claim47 further conprising a second nenbrane, said frame being sandw ched
bet ween safdt nBMbOSHERE ofirfdadhd 8ofurdhpy COMRTHSIARES HRashgidhered to t he
under | yi ng, soft t.issue. vi ce_.of cI al m 48 further conprising at

| east one “FELRTBPE r°gOl ?%%aéne gilﬁlel WEhfH"Sai d frame. 50. The device of

claim49 fuyythel, Gt St Wadh nguwthgy Rhiprilsehd %waglf]y% contai ned

within said frane, one of said rods being contained wthin substantially

each of thgiG@blEngorasi &irtgiddiwifian®aiaSizrandheordeyt 61000k aldihg0 further
conprising at |east one nenbrane attached to said frame and extendi ng over

a subst ant ¢altapordt worhint herseaftiably efbe cfevheceelfs comgirdshily the t her
conprising a second nmenbrane, 5 said frane bei ng sandw ched between said
menbr anes, f&¥@-one of said nenbranes being adhered to the under|ying soft

tissue. 5351.Th$hed%\élrfc% 8; (il ai %SEqutgrt her c.orggg 1$ing a fluid substantially

claim er compris one membrane
attached to said frame and extending over a substantial portion
thereof.
52. The device of claim 51 further comprising a second membrans,
5 said frame being sandwiched between said membranes, and one of said

membranes being adhered to the underlying soft tissue.

53. The device of claim 52 further comprising a fluid substantially
filling said space between said membranes.

54. A device for expanding soft tissue, said device comprising an
inflatable frame contained within two membranes, one of said
membranes being adapted for attachment to the underlying tissue.

55. The device of claim 54 further comprising a peripheral
restrictor surrounding said frame.

56. The device of claim 55 wherein said frame is comprised of a
plurality of frame members, at least one of which is inflatable.

57. The device of claim 55 wherein said frame is comprised of a

plurality of cells, said cells being interconnected and inflatable.
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filling said space between said nenbranes. 54. A device for expandi ng soft
tissue, swbPodsgkce conprising an inflatable franme contaipeguydoibisd two
menbranes, one of said nenbranes being adapted for attachnment to the
underlying tissue. 55. The device of32cl aim54 further conprising a

peripherals  r@st BLELQN o 5L AKRYI ﬂgct%@fdco%?{@n&?fpl; £ dgvice of claim 55

wherein said frame is conpri sed lurality o rame nmenbers, at |east
one of Whe@Rari%al nfuppbaty eontdifed ﬂl@hﬂe\ébﬁ:@ bné| L 5 e @kp said frame
is comprised of a plurality of cells, said cells being interconnected and
i nfl at abltbeit\Bo@NGBR08d UYPETIAIVROLIPABNate82 58. The device of claim57
further conmprising a plurality of nechanical supports contained within

said framé- ce"ihle d?‘GcFe%f v slsh\étferreh’bvsé‘l’rﬁnfra&g ReNEeFy a8 3rapgdd ated. 59. -

The devi Ge of .¢l.alp.56, (.13[I‘6I n said frame nmenbers are arranged in a
plurality of porygons>" FPI{IPf1111111111iu M 111111111

_

D g



