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BREAST | MPLIQGSI3CE ' BACKGROUND COF THE pYyisdsiigdd:
iThe invention relates to the field of breast inplants, and in particul ar,
filler materials for breast inhplants. For well over thirty years,
‘worren have been undergoing “breast augmentation in the United States.
‘Early efforts I ncl uded free silicone injections. Over the years, free
si licone has coal esced into hard nodul ar breast nasses i ndi stingui shabl e
from cancer, and naking nannngrgggygggil%$g!ggigg!;§g ble to read. This in
turn has |led to aggressive surgery such as subcutaneous mastectony with
‘often | ess than desirable results. Later, inplants made of liquid

silicone contai ned wi thin a polyner, typically silicone, sac were used.
VWi | e the silicone of the sac itself was not generally thought to cause
.a problem the tendency of the sacs to ru-ture or Ieak over | ong periods
of time created disastrous pBASKGROUND: OF THE INVENIIO The presence
of free liquid silicone, whether by |nject|on or by rupture of a silicone

i bration of tne Fae Uvencli silahas 6B Bin o1 SiioE arceest, silanelay
organs,  such gatiie bivelouilie p{fff&%géeriafg 2L S008s L b i £

aut oi nmune responses s causing a severe
state. Even nbre por well over thirty years, women have been undergoing

breast augmentation in the United States. Early efforts
included free silicone injections. Over the years, free
silicone has coalesced into hard nodular breast masses
indistinguishable from canber, and making mammography all
but impossible to read. This in turn has led to aggressive
surgery such as subcutaneous mastectomy with often less
‘than desirable results;
Later, implants made of 1liquid silicone contained
. within a polymer, tjpically silicone, sac were used. While
the silicone of the sac itself was not generally thought to
cause a problem, the tendency of the sacs to iupture or
leak over long periods of time created disastrous problems
for many users.

The presence of free liquid silicone, whether by
injection or by 'rupture of a silicone implant haS had
serious local and systeﬁid side effects, particularly
migration of the free silicone and collection of silicone
in major body organs, such as the liver; The presence of
free sili:cone has incited autoimmune responses in many
patients causing a severely debilitated state. Even more
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seri ouswoigg/1§B3e patients the silicone has been found to pcruse9idise

aut oi nmune responses even when confined to the pol ymer sac. One
study has shown that sone wonen with breast inplants produce
anti bodi es agai nst their own col l agen, but it is not known whet her

t hi i ght i . t hei i sk, of t ualsl,y. d | opi .
Lot o, | RS 4p (o) baklales RS AR RE BGef comnd ot e
mplant, wi tfpfkd NA%koimmuneS| LERBREL! | et Gl Udriida ST nenfl ! ! ed
sac, was originally tﬁoug t to Be the answer to the problenms WTh

the silicone goymiet . sde!l hTne’ S¥Edy t HaBaWhdWR! tNa €S SBRRY women ﬁﬁeﬁt&
For exanple, the internal silicone sac can rupture | eavi ng t he
patient in abtiealst ofimpdantandpirbduekeysantibodlles agafnstat eh@iri negwgi si on
as how best to handle the situation. | f the double |unen inplant, now
a single | umeelilagleant buts it is nalf tkowp|whethehctipiobhighbf inctreasaune

di sorder becones potentially nore_likely with transmgration of '
i nut e thedant Fisk spfi cagbualilyofdevieloning: an| ydutoimpune-like

The probl em qQf s%ge effects caused by silicone can be el ininated by
filling the g&?? PIsac with physi ol ogi cal saline solution. Wile the

0BT R GBI g, TGP IR A T

i t of ' | st ba |
cont 1 sctur e Si1188adCEIATR Nk LBA T bn DREVE JEiRe | BELICAPRACE yas

ThChrt ol 37\ SESORIBLEY, LABUOH) 0 e ey stbusi b, oxopiil il g
al, "The Safth¢ $illiddhe cimplarit, but has proven to have nearly as many
faults. For ékample, the interhal silicone sac can rupture
leaving the patient in a state of fear and the physician in
a state of indecision as how bgst_ﬁb.handle'the situation.
If the double iumeh imélant, now é siﬁgle lumen implant, is
left in place, the problem of autoimmune disorder becomes
ppientially ~more likely .wifh ltransmiératidn of minute
amounts of'silicone out of the inﬁaét polymér sac. |
The probleﬁ'of side effeqﬁs'caused by éilicone can be
elimina;ed by filling the polymef'sac witﬂuphysioloéical
saline solution. .While the saline.implént has generally
eliminated immune system problems, saline fiiled sédé'have_
- been subject to.partial deflation. The package insert of
the McGhan Biocelle® RTY sac ﬁarﬁs that capsular contracture
may result in firmness, discomfort or pain.in the bfeast,
and/or displacement of the implaht. Severai published

studies have observed a véry high incidence of deflation,

specifically McGrath et al, "“The saféty and Efficacy of
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Breast | npl @ 6¢/is9s3 Augnent ati on Mammapl asty," Plastic & BReaProsy i Ve

Sur.gery 74:550 (1984); WIIlians, "Experience with a Large Series o
Silastic Breast Inplants,"” Plastic & Reconstructive Surgery 49: 253
:(1972); and G ossman, "The . Current Status of Augnentation Mamapl asty, "

Plastic & econstryctjve Surgery 52:1 973) .., the repartegd Lhcidenc

of .defl ation rgfaﬁ%g ]Lajfgp%?'b‘f‘ﬁ aé&w&ugment&%;o%éﬂqw]@sr 'co ‘?%ﬁ’ g
effects of the sall | | « h nes.gll NSak] ,
the partially R 2] 5@1?%C58F9§2¥n%:§%()t a %’ygﬁa'lll?éméf'f e%#aéglf%'gé¥elt
instead of a TWied \LdifRderies e SAFMLIO BIOASE InpEARES) Opidstic
specul at ed as bel ng osnotlc pressure, aggravated by a tendency on the
part of inplanty Recons3eVETive Bargeeyi Ablk268 (he723¢ ah8hGpesshan, "The

U S. Patent No. 4,995, 882 has proposed the use of a triglyceride such as
peanut oil or CuxfriemberStatusoidf aAugmentatlibnnMdmmaplastyst Plps&de, &
these filling materials - having the same average radi ograggi c density as
hurman br eas RecoastauctiyreSurgeryt 528 1kL0M3) hakthgi reperted stncidence| f

i nterf ith hy, tilizi I interferi filli '
BRGNP S )
f sili filled opl gnts h b ' ti d i i ted

of siiVeone 1111 ed bigl 304, has Wchailc, 1f¥ah0l 40 e At e
st cot oy 1O nae s B TEBherdiLy SHAedCRL Y BRO"IER a1y

presented by si'licone, _ erep
becone inportagkflated sac crinkling, with a wave3like effect being felt

D

instead of a full soft breast. The reason for this
deflation is speculated as' being- osmotic pressure',
aggravated by a téndency on the part of implanting surgeons
to overinflate the sac with saline.

U.S. Patent No. 4,995,882 has proposed the use of a
triglyceride such_ as peanut o0il or sunflower seed o0il as a
filling for a breast implant, these filling materials
having the same average rad'iograg.:hic density as human
breasﬁ tissue. Howevér, it is known that silicone sac
itself interferés ﬁith mammography,. so ﬁtilizing a less
interfering filling does not completely solve the
mammography problem. |

The use of silicone filled implants has now been
discéntinued in the United States in all cases except for
breast reconstruction necessitated _by mastectomy for cancer
treatment. In view of the safety prbblems presented by
siliconé, the search fér' a safe replacement material has

become important.



WO 96/ 15733 PCT/ US95/ 14141

SUMVARYw Ehe/ik¥s3! NVENTI ON It is therefore an opggmg,g{“gpe

i nvention to provide a breast inplant filled wt a conpletely .,
non-t oxi c mat eri al . It is a further object of the invention
to provide a breast inplant which will provide a natural feeling )
br east over a long term J object of the

i nvention to provide an oan) ume . educed in size over -
prior art breast i mpl ant's, but mhlch retalns t he sanme cosnetic effect.
To achi eve these f‘@dié’t ré}@@ %‘%ﬂ rb‘fertth'eorinventi%o‘ébd 2ol ifkeast

i npl ant conprising a polymer sac |IIe -a sugar syrup, optionally
mxed with & saiddist. 1mpi(3dtt|(ﬂlle'ﬁlew§l&ﬁr asyrdaa-pl&tenyf ehahl-xokz%ey,

but may al so be selected fromcorn syrup, -high fructose corn syrup,

nol asses amthtextial. sugar syrups having the requisite

concentration and viscosity. -The sugar syrups thenselves - may have

wi dely varying vildcdss ta efyrthien chiscthofythavinyentionatoi provide as much
as 5000 cp at body tenperature and nol asses having a viscosity a

little as alk3@asds mﬂéﬂﬂ# WhiCth§}1tPﬁﬁgﬁéﬁuﬁenatﬁﬁail599%iﬂ9ebreﬁsthese
material s dr%p 3%& as they are diluted with saline, but the
dilution €Th @ n@V houl d not produce a viscosity | ower than

about 15 cp. G Qbnd b, UFRindy ierkch ¥ vl -

provi des a psychologlc van he Gser e more

Pﬁteulr ﬁ{) | gﬁ% &ftx?&rhgtnggééh%%hﬁé'_ Ee&H&Edain Siz_él bvefn&iﬁfda@%féasevef
implants, but which retains the same cosmetic effect. ‘
To achieve these and other ohjects, the invention
prov1des a breast implant comprising a polymer sac filled
with a sugar syrup, optionally mixed_ with a saline
solution. The sugar syrup is preferably'honey, but may
also be selected from corn syrup, high'fructose corn syrup,
molasses and other sugar syrups having the requisite
concentration and viscos1ty. The sugar syrups themselves
may have widely varying viscosities, with some honey having
a viscosity as much as 5000 cp at body temperature and
molasses having a viscoszty as little as about 850 cp at
body temperature 'The viscosities of these materials drops
rapidly as they are diluted with saline, but the dilution
in any event should not produce a v1scosity lower than

about 15 cp. _ |

The use of the sugar' syrup, particularly honey,
provides a psychological advantage, as the user is more
accepting of a natural material than a. synthetic such as

silicone, and anxiety over the implant'is reduced.
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Moreover, twodsmsyants of the invention have a better f PEIT/USISN4141
either the silicone-or saline-filled prior art i mplants. The

. rheol ogi cal properties of the inplants of the invention, particularly
-those filled with the higher viscosity syrups, produce an inplant

that holds its shape "f?ﬂ'e(f%‘tet ecrh%agylb%ssggglt g 1R9eatidnt ﬂ‘évﬁyﬁuﬂetﬁer

filled inplants etter ei’r. si.ze may reduce
with a 100 gdelnOpican | aPLASE kAR AANNEGchesidr csxnxféifﬂdlédmbamr Ohrt
as much as 500 mM. This smaller inplant interferes |ess

manmogr aphy. implants. ThEEfBébEBgEESERbEEbéNtEEsTHEJﬂﬂéﬂﬂhﬁlhnts of
Honey is defined as the nectar and sweet deposits fromplants, as
gat hered, nodifitde ainventuian, | pathicularly hbhegeofd 1dpdhaviditbetize Righer
honey is a natural product t he conposition, as well as VISCOSIté S

hi ghly vari abl e, Vdgcosity ﬁﬂﬁ?ﬂﬁn(RTQQﬂﬁﬁnﬁﬂu¥ﬂH%§?§r@hﬁ%mﬂpl utbses

A A Lo ;;gglas.segeéa%;eg Og,vr'ug FiPi8a i 1ants

5}9Ct05€/c}ucose§5a§8%hei Shgge bﬁ&tsg, tﬁglr éigg gxﬁﬁhggéo witgba

30. 31 22. 89 0 ; 1
0,020 . 1 098 100 mi5hv\grttg¥1irg}g]\;w%£'e£@dfaéﬁ§i‘)a s%!l.%one £i1184 gﬂplanté 2of9

Reduci ng Sugars, a¥ Wuch as 560 /hl. Tﬁis3%malﬁar73mplant in€i¥¥é¥éb fé§§

1.31 0.25 - 7.57 Total Acidity, neg/kg. .12
- 59.49 withemBmmbgiraphyy/ g. 168. 6 57. 7 - 567
5

DETAILED DESCRIPTION OF THE NTION

Honey is defined as the nectar and sweet deposits
from plants, .as gathered, modified and stored in the
honeycomb by honeybees. As honey is a natural product, the
composition, as well as viscosity, is highly variable, but
the major components are fructose, glucose and water. The

general composition is set forth below in Table 1:

Table 1
Average Range
Fructose/Glucose Ratio 1.23 0.76 - 1.86
Fructose, % wt. ' 30.38 30.91 - 44.26
- Glucose, % wt. _ 30.31 22.89 - 40.75
Minerals (Ash), % wt. 0.169 0.020 - 1.028
Water, % wt. - 17.2 13.4 - 22.9
Reducing Sugars, % wt. - 76.75 61.39 - 83.72
Sucrose, % wt. 1.31 0.25 - 7.57
Total Acidity, meg/kg. 29.12 8.68 — 59.49

True Protein, mg/g. 168.6 - 57.7 - 567
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| n addiwp®g/1533t he above conponents, honey al so conpgirisesidiki
amounts of enzymes, in particular invertase, whi ch converts sucrose
into glucose and fructose, anyl ase and gl ucose oxi dase, which
produces gl uconic acid and hydrogen peroxide from glucose

Catal ase and Iso hought-
t hat pr esent‘g ?“%‘é@@?e%r@‘ Suc‘é'g@PBﬁ;ésght l&%‘bﬂul @l

L3

formation incSYERngfshePK Soutts B%“éﬁh%ak' Ogn particular i]r}: viitalgeln to
honey, other sugar syrups may al so be parti corn
Syrups. WRiéh édﬁvéﬁtsasﬁcrose iﬁﬂéealhébﬁé aﬂdlﬁrudtbséﬁ eal Iy
hydrol yzed starch cont ai ni ng dextrose, naltose and hlgher ecular
wei ght and Clilnicdse  okdfaseyr Upihichy producesi gladondct Md::rd and
fructose content, with high fructose corn syrup containing about 42 to
about 60 wt Bydregemseperoxide from | glucosepossi Pabalasesc amdl ascdd, a
by- product of t he sugar industry which is the nother Ilquor r emai ni ng

after cryst
cane or sug
factors, w
sucrose and
cont ai ni ng

0.5 to 2 W 4 rHdi¢i% to honey, o

natural ly occurring sugar  syrups, It

UBYE' | dpareLe@latDy orn! hes tﬁwﬁtloncd% SYPEGSS | Cakey

filling
preparlng S
6

aphqqmwﬁﬁ%nmanrenﬂﬁ? &e spresestir omIthels ?‘!Blt'és thatsugar
ar beet. a conposi tion depends on nber of
THresansens ?Es elizymes ey Tgduge, oF, BEBYENS(CARSHAe o6

Aofpation 1gf ! %*ff’%e%?%{%eo??r%ﬂa‘?g@%% o ne sugar's and
ehégdsﬁgaf %?rEBE ﬁé?r§ﬂ§§a§8”6d

SSI or mu

ugar contai ning syrup conp03|t|ons toimtate
concentrated solutions of partially hydrolyzed starch

containing dextrose, maltose and higher molecular weight
_saccharide. Corn syrups may be classified on their
fructose content, with high fructose corn syrup containing
about 42 to about 60 wt % fructose.

It is also possible to use molasses, a by-product of

the sugar industry which is the mother liguor'remaining,

after crystallization and removal of sucrose from the
juices of sugar cane or sugar beet. Molasses composition
depends on a number of factors, with cane molasses
generally containing about 30 to 40 wt % sucrose and 15 to
20 wt % reducing sugars, and beet molasses containing about
50 to 60 wt & sucrose, a trace of reducing sugars and 0.5
to 2wt & raffinose.

In addition to the aforementioned naturally occurring
sugar syrups, it is possible to formulate a filling
material according to the _invention by synthetically

preparing sugar containing syrup compositions to imitate

«
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t he property@seed73s naturally occurring conposition. Thus, PCT/USS5/14541

possi ble to prepare a synthetic honey containing gl ucose, fructose
and sucrose, but w thout conponents which coul d possi bly cause
-al I'ergi c reactions. The sugar syrups of the invention nmay be

Dhesi ol ogioal sahe Profiditle belBindbuladly Woglkathiolipobitigh.  Thus,
level, the nost MisgguUHANNIBI Ve Ea%g'etoaasynthet!bsqmﬁéw 86neRPH I nd o

cp, which is the effective m ni mum for use in the breast inplant o

‘the invention. Balusbse, fructvisecandtsucfosdpbutl without! compbehesewnesh ed
that the i npl ant woul d suffer fromthe sanme deflation and winkling

as the saline sdaulidposssidily cduseosililiergic’ reagctianisgus mat eri al s
in concentrated and diluted formare set forth in Tabl e 2 bel ow.
These viscosities weldensygate §YEUPSs0f ERe] gnvention; mAY aber wekd @i thout

Vi scomet er oper ng with a #27 spindl e:
Tabl e 2 U100, 7. & Fingh, Be  atluteay, YRositPy &) Wt ¥ regith

%/bl asthrag Syrup physiolgg&cal salineWa%b:eous 0. ? th}O lgcel)CI g;%t %ﬂnd

1550 aixk S e r

ilut
20 5. Superlof'i'o ar?é’eellé g@g%m 55’510%)&5?&% honey was rééﬁged to a
Silicone viscosity of about 15 cp, /whiERNeY @W@’é¥¥@dﬂ¥%éiﬁiﬂ¥hum
650 50 8. Honey Bear 80@620@6Sallne
50 9. Hofey user i¥%HNdobadaste implan®l16f the 1nventioEO Belowl G
Honey Bear 70% 30% Sal i ne 37.5 100 11. Honey Bear

50% 50% Sal i ne viscogity of about 1306p, it ‘woulsh beé gexpecthedsthatwithe
avai |l abl e eqU|pnent 7

implant would suffer from the same deflation and wrinkling
as the saline solution itself. Viscosities of the various
materials in concentrated and diluted form are set forth in
Table 2 below. These viscosities were measured at 98.6°F

with a Brookfield viscometer operating with a #27 spindle:

Table 2

Test Fluid Viscosity (cp) RPM
1. Karo Syrup ' 1025 50
2. Grandma’s Molasses _ 850 50
3. Sue Bee Clove Honey 1550 50
4. Superior Honey Bear 4750 20
5. Superior Orange Blossom 2650 _ 50
6. Silicone * '
7. Honey Bear 90%/10% Saline 650 50
8. Honey Bear 80%/20% Saline 125 50
9. Honey Bear 95%/5% Saline 2100 50
10. Honey Bear 70%/30% Saline 37.5 100
11. Honey Bear 50%/50% Saline 15 100

* Too high to measure with available equipment.
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The br egploghspyzant of the invention will generally be Pciﬁgggﬂgw%th a

pol ymer sac, particularly a silicone sac of t he type approve y the
FDA. Any ot her pol ynmer materi al approved by the FDA for breast -
i npl ant purposes shoul d al so be-suitable for the purposes of the '

present I nventi on

to the mateFm@bﬁFgﬁFt BﬂPEPQE §§e£§P|g5§%%g¥°o' £f4%§32£|es accordln%-
Sy o e sk KV R Ve Rt o,

consi der abl |con
R o SR e ol DL gy 0
Is glpl ﬁgt Is mg?g;natbgoved by/SEite WO Er b&%a%&ggmmaw plirposts doerdanisy from
8 be suitable for the purposes of the present invention.
The specific gravity of honey varies according to the
‘water cdntent, but is generally about 1.4-1.45. Other
sugar syrups similarly have a high specific gravity, and
weigh considerably more than either water or silicone per
unit/volume. For this reason, it is ‘advantageous to use ‘
smaller implants. Due to the higher viscosity of the
implant material of the invention;'smaller implants can be

used without the sagging which would be expected from

saline implants.



VWHAT IS CLAI MED | S: 1. ADbreast inplant device conprising a

polymeric seoge/isBsed with a filli ri sing a subGCIHSAYI4l4ly
- silicone-free aqueous sugar sol ut ||lmmﬂgmﬂlwlm)mom ty of at least 15 cp
-at 98.6[err]F. 2. The devi*ceco mimls wherein the filling

"material is selected fromthe group consisting of honey, corn syrup, high

~fructose corn ﬁﬂquiggghgiﬂgg 1gnRd . mixtures thereof. 3. The device
of Claim1, wherern e sugar, so ution is diluted with physi ol ogi cal

sal i ne sol ution up to 50% by “wei ght . 4. The device of Caim 1

wherein the filling1.noAcsredst simplah dewd ceolcompyi sdhgaaspgiymerie sag)

from the group consisting of fructose, glucose, sucrose and m xtures

t her eof .  fi3led wishdeyifddlimgumateripl gRERAISinG 3 | Fubsantialdy o
has a viscosity of at |east about 650 c

devi ce of O ai fiiicRReréregc2APePRfgSHE gﬁr§3}“gﬁﬁéega%¥é%o%|Y§sfﬂs¥ﬁyIQﬁﬁn
about 2100 cp a ] E. é» The device of Claiml, wherein the
sac is made of @ iPFEBniE cp at 98.6°F. 9

2. The device of Claim 1, wherein the filling
material is selécted from the group consisting of honey,
corn syrup, high fructose corn syrup, molasses, and

mixtures thereof.

3. The device of Claim 1, wherein the sugar solution
is diluted with physiological saline solution up to 50% by
weight.

4. The device of Claim 1, wherein the filling'
material is an aqueous solution of a sugar selected from

the group consisting of fructose, glucoée, sucrose and

mixtures thereof.

5. The device of Claim 1, wherein the f£filling
material has a viscosity of at least about 650 cp at
98.6°F.

6. The device of Claim 1, where the filling material

has a viscosity of at least about 2100 cp at 98.6°F.

7. The device of Claim 1, wherein the sac is made of

silicone.



