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METHODS AND COMPOSITIONS FOR TISSUE 
AUGMENTATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Provisional 
No. 60/229,085 ?led Aug. 30, 2000, and to US. Provisional 
Application No. 60/229,989 ?led Sep. 5, 2000, and to US. 
Provisional No. 60/241,636 ?led Oct. 19, 2000. 

TECHNICAL FIELD 

[0002] This application relates to novel biphasic and 
single phase compositions for soft tissue volume replace 
ment, and methods of use of such compositions. In addition, 
the present invention relates to methods for use of such 
compositions as material in plastic and reconstructive sur 
gery. 

BACKGROUND OF THE INVENTION 

[0003] Plastic and reconstructive surgeons have long 
sought to develop a safe, predictable, and injectable material 
for soft tissue volume replacement. Surgeons seek not just to 
add bulk, but also to restore normal tissue consistency and 
composition. At present, injectable implant material can be 
designed to be tolerated by the host and to mimic the tissue 
it is designed to replace or augment. Even the Well-tolerated 
implant, hoWever, still acts as a foreign body after place 
ment. A layer of host proteins rapidly adsorbs onto the 
hydrophobic implant surface of most polymers and attempts 
to degrade the polymer. The denatured proteins elicit an 
acute in?ammatory response from the patient, attracting 
neutrophils, macrophages, and ?broblasts. Collagen is then 
deposited over the matriX on the implant, laying the ground 
Work for subsequent cellular adhesion. The degree of 
chronic in?ammation that persists depends upon the speci?c 
qualities of the implant, as Well as the local tissue environ 
ment. 

[0004] Implant materials that undergo enZymatic degra 
dation, nonspeci?c hydrolysis, or stress fragmentation Will 
release breakdoWn products into the local environment. 
Local macrophages Will generally engulf those particles that 
are 60 microns or smaller and may transport them to regional 
lymph nodes. Submicrometer-siZed particles are the most 
easily transported and may remain intracellularly inde? 
nitely. Particles ranging from 20 to 60 microns approach the 
siZe of a macrophage and may cause the death of the cell 
When engulfed. The dead cell then releases its intracellular 
enZymes, such as cytokines, Which then attract more phago 
cytes. While destroying and engul?ng the cellular debris, the 
phagocytes again encounter the polymer particles, and the 
cycle continues as a chronic in?ammatory response. Many 
of the folloWing injectable materials have tried to prevent 
such problems from occurring, but none of the currently 
available materials have been successful. 

[0005] 
[0006] Bovine collagen and its use as an injectable implant 
Was ?rst developed by Collagen Corporation in 1975 and 
called ZYDERMTM. Bovine collagen is not desirable in 
facial plastic and reconstructive surgery because most users 
of ZYPLASTTM, another bovine collagen product, describe 
a clinical effect of merely three to four months, While 
ZYDERMTM’s results Were even more short lived. 

Injectable Biologic Material 
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[0007] Mentor Corporation developed another product, 
FIBRELTM, in attempt to simulate the process of Wound 
healing. FIBRELTM, Which consists of plasma miXed With 
porcine-derived gelatin and e-aminocaproic acid (e-ACA), 
is injected intradermally. The plasma serves as a source of 
?brin and clotting factors, the gelatin de?nes the site of the 
reaction, and the e-ACA limits ?brinolysis. The tissue 
reaction that occurs upon injection leads to ?brinogen depo 
sition, folloWed by ?brinolysis and collagen formation. A 
disadvantage of FIBRELTM is that “touchups” are frequently 
required. Each of these collagen derivatives, (ZYDERMTM, 
ZYPLASTTM, and FIBRELTM) are poorly suited for soft 
tissue augmentation because they rapidly biodegrade, and 
therefore, their effect is only transitory. 

[0008] In order to ful?ll the need for a natural, nonimmu 
nogenic biologic material that can be produced in mass 
quantities, both Hylaform/BiomatriX and Q-med Uppsala 
developed derivatives of hyaluronic acid to be used as 
injectable soft tissue builders. These products are currently 
being evaluated by the FDA. Hylaform’s HYLAN BTM gel 
product is an insoluble derivative produced by treating 
hyaluronic acid With vinyl sulfone. Q-Med Uppsala’s 
RESTYLANETM product also consists of hyaluronic acid 
but is cross-linked and processed into a 2% gel. Hyaluronic 
acid is a polysaccharide that plays an integral role in 
stabiliZing the extracellular matriX, as Well as lubricating, 
hydrating, and increasing its viscoelastic properties. 
Because hyaluronic acid is not species-speci?c, it does not 
elicit a humoral or cell-mediated immune response in the 
patient. The use of hyaluronic acid as an injectable ?ller 
results in greater than 33% improvement at 18 Weeks. 

[0009] 
[0010] Collagenesis, Inc. developed the use of DER 
MALOGENTM, homologous collagen dispersion, Which is 
Well tolerated and elicits only a loW grade in?ammatory 
response. DERMALOGENTM is a suspension of processed 
dermis obtained from AATB-accredited tissue banks. A 
mechanical process homogeniZes the decellulariZed dermis 
to produce a suspension of mostly type I collagen, With trace 
amounts of types III and IV collagen, elastin, ?bronectin, 
chondroitin sulfate, and other proteoglycans. 

Injectable Homologous Material 

[0011] Similarly, LifeCell Corporation developed a prod 
uct, ALLODERMTM, that is an acellular sheet of meshed 
dermal proteins prepared from cadaver skin. Surgeons use 
this material for soft tissue augmentation in a variety of 
situations. An advantage of this material is that its effect is 
someWhat long term, lasting greater than one year. Adistinct 
disadvantage is that use of this material requires an incision. 
Trials of long term ef?cacy Will soon conclude for an 
injectable form of this material developed by the manufac 
turer. The injectable form consists of microniZed ALLO 
DERMTM particles ranging in siZe from 60 to 600 microns 
and is injected into a deep dermal level With a 26 gauge 
needle. 

[0012] 
[0013] Neuber ?rst reported the use of fat transplantation 
in 1893, hoWever, lipoaugmentation has several distinct 
disadvantages. The utility of fat transplantation is question 
able because most of the transplanted materials do not 
survive. Reinjected autologous fat is knoWn to have a 
resorption rate of approximately 70%, making repeated 

Injectable Autologous Material 
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injections necessary. The ultimate result With fat transplan 
tation depends upon the ?brotic reaction and the necrosis of 
the reinjected fat. 

[0014] Isolagen Technologies attempts to enhance produc 
tion of collagen With its ISOLAGENTM product, by directly 
introducing cultured autologous ?broblasts. After a skin 
biopsy, autologous ?broblasts are isolated and expanded in 
vitro. A suspension of these ?broblasts is injected into the 
dermis and has been shoWn to provide persistent soft tissue 
augmentation. West and Alster treated eleven patients With 
ISOLAGENTM and noted persistent correction in the nasola 
bial folds six months after the injection. In addition, Watson 
et al. found that injected ?broblasts seemed to be incorpo 
rated into the dermis and lead to neW collagen production. 
Subjective improvement of the treated areas increased over 
a six month folloWup, hoWever, Widespread use of this 
product Will depend on more long term results. 

[0015] Injectable Synthetic Material 

[0016] Lemperle et al. described results With 
ARTEPLASTTM, a product developed by Ro?l Medical 
International BV. ARTEPLASTTM is an injectable material 
composed of microspheres of polymethylmethylacrylate 
(PMMA) suspended in a gelatin solution. FolloWing implan 
tation, the gelatin is resorbed and replaced by native col 
lagen. 

[0017] ARTECOLLTM is a product, currently available in 
Europe and Canada, that the FDA is considering for use in 
the United States. ARTECOLLTM consists of smooth 30 to 
40 micron PMMA spheres, suspended in bovine collagen 
from a closed pharmaceutical herd at a concentration of 25% 
PMMA, 75% collagen, by Weight With 0.3% lidocaine. 
Because ARTECOLLTM contains bovine collagen, skin test 
ing for allergy to bovine collagen is recommended. Although 
the PMMA beads averaged 30 to 40 microns in siZe, and are 
thus theoretically subject to phagocytosis by macrophages, 
no phagocytosis of PMMA spheres Was detected. 

[0018] Silicone injection into facial soft tissues became 
popular during the 1960’s and 1970’s, due to DoW Corning’s 
introduction of medical grade silicone (MDX 4-4011). Sili 
cone appears to be tolerated When in small amounts in the 
face and can be injected interdermally or subcutaneously. 
Microdroplets of silicone are dispersed Within dermal tissues 
and are individually surrounded by foreign body reactions. 
Fibrosis around these droplets localiZes the material, but a 
loW grade in?ammatory process remains. 

[0019] A distinct draWback of injectable liquid silicone 
(350 cS viscosity) is that particles may migrate if the silicone 
is used in large quantities. Silicone particles have been found 
in the liver, brain, lungs, and kidneys. Injection of small 
quantities of medical silicone, less than tWo milliliters, is 
successful and safe for the treatment of hemifacial atrophy 
and other tissue de?ciencies of the face. HoWever, liquid 
silicone used in large doses can provoke serious general 
complications due to the migration of the particles. 

[0020] Another injectable synthetic material is 
TEFLONTM, produced by Dupont. TEFLONTM is inappro 
priate for usage in the face because migration of small 
particles of TEFLONTM paste and solid TEFLON have been 
reported. 

[0021] BioplastiqueTM 

[0022] Uroplasty BV designed BIOPLASTIQUETM, a 
biphasic material, consisting of solid silicone particles, 
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ranging from 100 to 400 microns in siZe, suspended in a 
polyvinylpyrridolone ((C6H9NO)n) carrier (PVP). Bioplas 
tique elicits a loW-grade in?ammatory response upon injec 
tion. In a rabbit model, the hydrogel carrier is reabsorbed by 
the body Within 96 hours and renally eliminated in an intact 
form. 

[0023] The hydrogel carrier is replaced by ?brin and 
in?ammatory cells. Fibroblasts are recruited into the area by 
14 days and begin to replace the ?brin bed With a collagen 
matrix. The collagen encapsulates and localiZes the silicone, 
and animal studies have not shoWn any evidence of foreign 
body migration. Deposition of collagen progresses, replac 
ing the organic component of the material in a ratio slightly 
greater than 1:1. Connective tissue cells develop and replace 
about 30% of the matrix With host collagen ?brils. At day 
382 after injection, ?brosis Was complete, and each indi 
vidual BIOPLASTIQUETM microimplant particle appeared 
to be encased in its oWn ?brous capsule. 

[0024] Animal studies shoWed that BIOPLASTIQUETM is 
very stable. Neither histologic examination of the regional 
lymph nodes at the base of the rabbit ears or cross-sections 
of the ear beloW the injected area shoWed microimplant 
particles in any of the rabbits under study. 

[0025] The gel phase of the biphasic BIOPLASTIQUETM 
is PVP, a member of the plasdone family. The gel is 
scavenged by the reticuloendothelial system and excreted 
unchanged by the kidneys Within a matter of days. The PVP 
used in BIOPLASTIQUE has a molecular Weight betWeen 
15,000 and 30,000 Da and has an appearance and consis 
tency similar to that of honey. The plasdones have been used 
as vehicles and extenders for a variety of medications 
Without negative effects for nearly ?fty years. 

[0026] BIOPLASTIQUETM is generally implanted 
through a blunt, 20 gauge cannula and remains Where it is 
placed. Complications may arise When too much material is 
placed in the skin or if the material is placed too close to the 
skin surface. BIOPLASTIQUETM should only be used deep 
under the skin and never in the skin. BIOPLASTIQUETM 
currently does not have FDA approval, but the manufacturer 
is evaluating an identical product, Macroplastique, for ure 
thral incontinence under an FDA investigational drug 
exemption. 

[0027] BIOPLASTIQUETM has the distinct disadvantage 
of using silicone as the solid substrate. The solid phase of 
BIOPLASTIQUETM is fully polymeriZed and vulcaniZed 
methyl methylpolysiloxane [(CH2)2—SiO]. Questions exist 
about the long-term safety of silicone materials. 

[0028] Though many options exist for augmentation mate 
rials and methods, none of them are provide adequate 
augmentation. Therefore, What is needed are methods and 
compositions comprising safe, predictable, and solid inject 
able materials for tissue augmentation. 

SUMMARY OF THE INVENTION 

[0029] The present invention generally relates to methods 
and compositions comprising inert injectable materials for 
soft tissue volume replacement, and particularly to compo 
sitions having multiple components, and more particularly 
to compositions comprising a biphasic injectable material, 
comprising a solid polymer particle phase and a gel phase. 
Apreferred embodiment of the present invention comprises 
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Gore-TeX (e-PTFE, an expanded, ?brillated form of poly 
tetra?uoroethelene (PTFE)) as the solid polymer particle 
phase. The hydrogel carrier phase of a preferred embodi 
ment comprises polyvinylpyrrolidone (PVP), a member of a 
family of polymers that have been used pharmaceutically for 
nearly ?fty years. 

[0030] Other aspects of the invention include solid poly 
mer particles made from materials including but not limited 
to, PDS II (polydioXanone, a mono?lament), NUROLON (a 
long chain aliphatic polymer Nylon 6 or Nylon 6, 6) 
ETHILON (a long chain aliphatic polymer Nylon 6 and 
Nylon 6, 6), PROLENE (Polypropylene, isotactic crystalline 
stereoisomer of polypropylene, a synthetic linear polyole 
?n.), VICRYL (copolymer made from 90% glycolide and 
10% L-lactide), silk, MONACRYL (poly e-caprolactone.), 
polylactide, polyglycolide, poly lactide-co-glycolide, MED 
POR (biocompatible (microniZed) polyethylene), BIO 
GLASS (bioactive glass particulate), NOVABONE, NOVA 
BONE-CM, and BIOPOL (polyhydroXyvalerate). These 
inert polymers have all been approved for medical use and 
are used in suture and implant materials. These polymers 
provide a solid phase for at least more than three days. Such 
polymers may remain solid Within the body for a long time 
or may be resorbed by the body in a feW Weeks. The use of 
the term “solid polymer” comprises both long-lasting poly 
mers and polymers that are resorbed by the body. 

[0031] One embodiment of the present invention provides 
compositions of multiple materials for use in tissue aug 
mentation. One embodiment of the present invention pro 
vides compositions of a biphasic injectable material for use 
in soft tissue augmentation, such as subcutaneous place 
ment. Another embodiment of the present invention also 
provides methods of use of compositions, Which comprise 
single phase compositions such as PVP Which are useful for 
effacing ?ne rhytids, such as croWs feet, depressed acne 
scars, perioral rhytids, stretch marks and furroWs. Such 
compositions are particularly useful in methods of intrader 
mal augmentation. The compositions of the present inven 
tion can be used for tissue augmentation at any site in the 
body Where tissue bulking or augmentation is needed, 
Whether for functional or aesthetic purposes. A particularly 
preferred method comprises using the compositions of the 
present invention for urological conditions. 

[0032] Accordingly, it is an object of the present invention 
to provide methods for tissue augmentation and composi 
tions that are permanent or that may be resorbed by the body, 
resistant to infection, resistant to extrusion and non-anti 
genic. 

[0033] Another object of the present invention is to pro 
vide compositions comprising particles of a siZe that are 
large enough to prevent ingestion by macrophages and to 
prevent migration to distant sites after implantation. 

[0034] It is another object of the present invention to 
provide methods for tissue augmentation and compositions 
that are moldable folloWing implantation, but stable after 
remolding, and that mimic the consistency of the tissue that 
it replaces. 

[0035] Still another object of the present invention is to 
provide methods for tissue augmentation and compositions 
that are useful in soft tissue augmentation that is mechani 
cally stable With respect to the surrounding tissues. 
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[0036] Yet another object of this invention is to provide a 
method for treating stress incontinence through functional 
augmentation. 
[0037] These and other objects, features and advantages of 
the present invention Will become apparent after a revieW of 
the folloWing detailed description and claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0038] The present invention may be understood more 
readily by reference to the folloWing detailed description 
included herein. Although the present invention has been 
described With reference to speci?c details of certain 
embodiments thereof, it is not intended that such details 
should be regarded as limitations upon the scope of the 
invention. The entire teXt of the references mentioned herein 
are hereby incorporated in their entireties by reference. 

[0039] The present invention is directed to methods of 
tissue augmentation and novel compositions of injectable 
material suitable for soft tissue replacement that are perma 
nent or semi-permanent, biocompatible, moldable, mechani 
cally stable, and have the consistency of the tissues that are 
replaced. 
[0040] Though encapsulation of smooth surfaces occurs 
readily, in general, tissue ingroWth occurs When implant 
surfaces are teXtured or patterned, and the ingroWth prevents 
host-prosthesis interface micro-motion, resulting in a more 
intimate mechanical bond betWeen the mammalian host and 
the inert implant. In addition, studies by Taylor and Gibbons, 
Whalen, Beisang, and Ersek, and others demonstrate that the 
use of teXtured surfaces results in a thinner, less reactive 
encapsulation than smooth-surfaced implants in the same 
animal at the same time. 

[0041] Implant infection can occur either by direct inocu 
lation (e.g., placement of an implant through a contaminated 
area) or hematogenously. In addition, implant pores provide 
a potential space for infection to develop if these spaces are 
not occupied by host tissues. Merritt et al. shoWed that 
porous implants are more susceptible to early infection, but 
less susceptible to late infection, When compared to solid 
implants. Similarly, Scalfani et al. shoWed that the presence 
of soft tissue ingroWth into porous implants has a protective 
effect against experimentally-induced infections. 

[0042] Studies by Zimmerii et al. and others shoWed that 
the presence of an implant diminishes local cell-mediated 
immunity. Decreases in hemolytic complement levels, 
complement-mediated opsoniZation, and neutrophil bacte 
riocidal activity have been shoWn to occur in the presence of 
a foreign body. Tissue ingroWth and macrophage migration 
into porous implants is limited When pore siZes are less than 
?fty microns, hoWever, bacteria can invade the implants if 
the pores are greater than one micron. Therefore, materials 
With pores betWeen one and ?fty microns are susceptible to 
bacterial invasion, With little chance of an effective host 
immune response. Host vascular ingroWth provides granu 
lation tissue that ?lls the dead space of implant interstices 
and creates an avenue for in?ammatory cells to respond to 
a developing infection. 

[0043] The present invention comprises methods of use of 
compositions comprising multiple materials, such as solid 
particles and a carrier. A most preferred solid particle 
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comprises microniZed particles of e-PTFE (“Gore-Tex”). 
Other materials that are suitable for use in the present 
invention include, but are not limited to, PDS II (polydiox 
anone, a mono?lament), NUROLON (a long chain aliphatic 
polymer Nylon 6 or Nylon 6, 6) ETHILON (a long chain 
aliphatic polymer Nylon 6 and Nylon 6, 6), PROLENE 
(Polypropylene, isotactic crystalline stereoisomer of 
polypropylene, a synthetic linear polyole?n.), VICRYL 
(copolymer made from 90% glycolide and 10% L-lactide), 
silk, MONACRYL (poly e-caprolactone.), polylactide, 
polyglycolide, poly lactide-co-glycolide, MEDPOR (bio 
compatible (microniZed) polyethylene), BIOGLASS (bioac 
tive glass particulate), NOVABONE, NOVABONE-CM, 
and BIOPOL (polyhydroxyvalerate). These inert polymers 
have all been approved for medical use and are routinely 
used in suture and implant materials. Carriers that are 
suitable for use in the present invention include, but are not 
limited to, PVP, silicone oil, saline, gelatin, collagen, autolo 
gous fat, hyaluronic acid, autologous plasma and other 
physiological carriers. 

[0044] Preferred embodiments of the present invention 
comprise compositions comprising solid particles of Gore 
Tex of an injectable siZe. This material is nontoxic, physi 
cally stable, and chemically biocompatible. Gore-Tex is 
manufactured as an expanded, ?brillated form of polytet 
ra?uoroethelene (PTFE). Compositions comprising Gore 
Tex provide a much more stable implant than other materials 
used in relatively large implants. Such textured micropar 
ticles in the compositions of the present invention lead to a 
more lasting implant result. 

[0045] Other embodiments of the invention comprise 
combinations of materials for injecting for tissue augmen 
tation. For example, a combined composition may comprise 
Gore-Tex, fat, and collagen. The carrier material may be 
PVP, Water, saline, or other solutions that are capable of 
being injected and act as a carrier for the solid particles. Any 
of the knoWn materials for tissue augmentation may be used 
in combinations of the present invention, though most 
preferable combinations comprise these materials and Gore 
Tex. 

[0046] Sheets of Gore-Tex material have been used in 
tissue augmentation. Pores betWeen the PTFE ?brils in 
Gore-Tex average about tWenty-tWo microns in siZe and 
alloW limited soft tissue ingroWth. Gore-Tex evokes a mild 
chronic in?ammatory response and is rapidly surrounded by 
a thin ?brous capsule. At present, sheets of Gore-Tex have 
been used in subcutaneous volume augmentation on the 
chin, malar area, nasal dorsum, nasolabial folds, and lips. 

[0047] e-PTFE is a suitable implant for soft tissue aug 
mentation of the face because of its soft, natural feel and 
high biocompatibility. Although larger e-PTFE implants in 
mobile facial areas make removal possible and provide easy 
steriliZation, they are also unstable due to the limited implant 
surface for tissue ingroWth Which results in in?ammation 
and extrusion. 

[0048] Advantages of the present invention comprising 
Gore-Tex particles are that limited ?brous tissue ingroWth 
into the surface of the material provides early stabiliZation, 
While alloWing for removal if necessary. Gore-Tex is inert 
and does not change shape or reabsorb With time. Addition 
ally, Gore-Tex is not carcinogenic, rarely allergenic, and 
causes only minimal tissue reaction. After implantation, 
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?brous encapsulation inhibits breakdoWn of the particles. 
The siZe of the particles prevents the material from being 
phagocytosed, and thus, it does not serve as an antigen. In 
addition, the absence of eosinophilia, a hallmark of delayed 
hypersensitivity, makes it unlikely that Gore-Tex is anti 
genic or haptenic. Histology demonstrated that hypersensi 
tivity granuloma formation does not occur and that only 
macrophages and mature collagen are present over time. 

[0049] Though not Wishing to be bound by any particular 
theory, it is theoriZed that because particles greater than sixty 
microns in siZe have never been found Within a cell or lymph 
node, the critical particle siZe to prevent migration is at least 
greater than sixty microns and preferably, eighty microns. A 
more preferred embodiment of the present invention com 
prises compositions comprising particles greater than one 
hundred microns in siZe With a textured surface. Such 
compositions are interspersed in a host-generated ?brotic 
tissue matrix Within a feW Weeks. Compositions of the 
present invention comprise particles having a siZe range of 
approximately 60 microns to approximately one millimeter 
are useful in methods for soft tissue augmentation. For other 
methods, differently siZed particles are contemplated by the 
present invention. 

[0050] Applicants have discovered novel compositions of 
injectable material suitable for tissue replacement that are 
biocompatible, moldable, mechanically stable, and have a 
consistency similar to the tissue that it replaces. Such 
compositions may be used in methods of tissue augmenta 
tion knoWn to those in the surgical arts. Preferably, the 
biphasic compositions are injected into tissue sites, and most 
preferably, are used in subcutaneous injection methods. 
Additional preferable methods include methods of injection 
of the compositions of the present invention in tissue sites 
such as those in the urethra or other urological sites. Other 
preferable sites include tissue sites such as the vocal cords. 

[0051] Another embodiment of the present invention 
includes polyvinylpyrrolidone (PVP) as a tissue augmenta 
tion material. PVP is a Water-soluble polyamide that pos 
sesses unusual complexing and colloidal properties and is 
physiologically inert. It does not act as a skin or eye irritant 
or as a skin-sensitiZer. PVP is Well tolerated by intraperito 
neal, intramuscular, and intravenous routes, as Well as 
parenteral uses such as usage for plasma volume expansion. 
No cancer effect for PVP has been demonstrated by any 
route. 

[0052] PVP is a biocompatible gel vehicle that is freely 
transported through the body and is excreted unchanged by 
the kidneys. This gel has the trade name Au24k and consists 
of macromolecules from the plasdone family, having the 
empirical formula (CHCH2)2N(CH2)3—CO. Polymers of 
this family have been used as binders, extenders, and 
vehicles for a variety of medications for nearly ?fty years. 
In fact, over 4,000 papers have been published on the use of 
PVP in pharmacy and medicine since 1940. 

[0053] PVP is available commercially in many molecular 
Weight ranges and is polymeriZed to have an average 
molecular Weight in a particular solution. For example, PVP 
is available in solutions of an average molecular Weight of 
10,000 daltons, 40,000 daltons and 360,000 daltons. PVP is 
also de?ned by its viscosity measurement, or K value. K 
values range from approximately less than 12 to 100. A 
preferred PVP composition of the present invention has a 
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range of K values of less than 12 to 50, more preferably less 
than 12 to 20, and most preferable is a composition of K17. 
PVP is commercially available from GAF Chemical Corp., 
Wayne, N.J., USA, and from BASE Aktiengesellschaft, 
Germany. 

[0054] In use, the gel polymer may be diluted With deion 
iZed Water to produce the desired osmotic gradient, is 
steriliZed, and placed in cartridges for injection. 

[0055] An in?ammatory reaction due to the reabsorption 
of the PVP occurs a feW days after implantation, and the 
PVP undergoes a prompt replacement by host ?brin or 
protocollagen Within 96 hours. As this ?brin substitution is 
completed, ?broblasts appear Within the matrix and begin 
fabricating host collagen by the sixth day; by the sixth Week, 
this ?brosis is complete. The result is stable and ?nal after 
approximately three months. 

[0056] A preferred composition of the present invention 
comprises solid substrate particles of Gore-Tex (e-PTFE) 
ranging in siZe from one hundred to tWo hundred microns 
mixed With PVP hydrogel. The composition has all of the 
desirable characteristics of an injectable soft tissue implant. 
The small Gore-Tex particles, having a textured surface, 
form an inert biocompatible polymer that can be mixed, at 
a range 5:95 to 95:5, more preferably 20:80, most preferably 
40 to 60, by Weight, With a biocompatible solution of Water 
and organic polymer gel. UtiliZing the hydrogel carrier PVP 
not only promotes ingroWth, but also provides a barrier to 
bacterial invasion of the textured e-PTFE surface. 

[0057] Preferred methods include injection of such bipha 
sic compositions, more preferably, the compositions are 
injected subcutaneously. Other injection sites such as intra 
muscular and intradermal are included in the methods of the 
present invention. Preferred methods include tissue bulking 
methods, particularly for urological conditions. For 
example, the compositions of the present invention are 
injected into the Walls of the urethra to aid in the treatment 
of incontinence. Other methods of tissue bulking are also 
contemplated by the present invention, such as for vocal 
cord augmentation or repair. 

[0058] Another embodiment of the present invention com 
prises compositions comprising carriers such as PVP or 
knoWn physiological carriers in combination With materials, 
including but limited to, collagen, bovine or human, other 
particles made from materials such as PDS II (polydiox 
anone, a mono?lament), NUROLON (a long chain aliphatic 
polymer Nylon 6 or Nylon 6, 6) ETHILON (a long chain 
aliphatic polymer Nylon 6 and Nylon 6, 6), PROLENE 
(Polypropylene, isotactic crystalline stereoisomer of 
polypropylene, a synthetic linear polyole?n.), VICRYL 
(copolymer made from 90% glycolide and 10% L-lactide), 
silk, MONACRYL (poly e-caprolactone.), polylactide, 
polyglycolide, poly lactide-co-glycolide , MEDPOR (bio 
compatible (microniZed) polyethylene), BIOGLASS (bioac 
tive glass particulate), NOVABONE, NOVABONE-CM, 
and BIOPOL (polyhydroxyvalerate) or oils. These materials 
are injected, preferably subcutaneously. 

[0059] The present invention further utiliZes methods and 
compositions for tissue augmentation that comprise injec 
tion of PVP for tissue augmentation, preferably intradermal 
injection, particularly for ?ne rhytids, such as croWs feet, 
depressed acne scars and perioral rhytids. 
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[0060] PVP undergoes a prompt replacement by host ?brin 
or protocollagen Within 96 hours. As this ?brin substitution 
is completed, ?broblasts appear Within the matrix and begin 
fabricating host collagen by the sixth day; by the sixth Week, 
this ?brosis is complete. The result is stable and ?nal after 
about three months. 

[0061] Preferred methods of the present invention com 
prise use of PVP as an intradermal injection material to 
generate deposition of host collagen to efface ?ne rhytids 
such as croWs feet, depressed acne scars and perioral rhytids. 

[0062] Modi?cations can be made to the invention herein 
disclosed With respect to the illustrated embodiments, With 
out departing from the spirit of the instant invention. And 
While the invention has been described beloW With respect to 
the examples, it Will be understood that the invention is 
adapted to numerous rearrangements, modi?cations, and 
alterations, all such arrangements, modi?cations, and alter 
ations are intended to be Within the scope of the appended 
claims. 

EXAMPLES 

Example 1 

[0063] The preparation of the intradermal sites to be 
injected are cleansed initially With a germicidal soap such as 
Hibiclens®. The patient is then marked in the upright 
position With a ?ne surgical marking pen and those areas 
marked are lightly sWabbed With alcohol prior to injection 
With the patient in the supine position. Diffuse overhead 
light is the best illumination When injecting the face. A 
bright light directed onto the face does not alloW shadoWs to 
be cast Which further identify the lines, depressions, scars, 
etc. that are outlined in ink. The serial puncture technique is 
utiliZed: the thumb is placed one centimeter behind the index 
?nger as both digits of the left hand (if one is right-handed) 
straddle and raise the affected area. The needle is repeatedly 
inserted (at an oblique angle) into the skin betWeen the 
thumb and ?nger at intervals of several millimeters along the 
course of the Wrinkle, depression or area to be augmented. 

[0064] This Example is directed to intradermal use, pri 
marily. The injectable techniques illustrated herein can also 
be adapted to subcutaneous, intramuscular, periurethral or 
other deeper injection sites With a biphasic augmentation 
material for functional or cosmetic applications. 

Example 2 

[0065] Common cosmetic applications include intramus 
cular lip augmentation and subcutaneous augmentation of 
the nasolabial creases. Special blunt 20-gauge cannulas 
measuring about 4 inches in length are attached to a lever 
aged “gun” that receives syringe cartridges. This gun alloWs 
very precise injection of the material in small, evenly spaced 
quantities of the biphasic augmentation material. First the 
area to be treated is outlined With a pen, and the estimated 
volume is recorded. This area is then injected With lidocaine 
With epinephrine to provide anesthesia and to minimiZe 
bleeding. Through a remote puncture site, the blunt cannula 
is then introduced to the subcutaneous tissue. In a scarred 
area such as a cleft lip, it may be necessary to pretunnel With 
a pencil tip trocar to create a series of sponge-like channels 
to accept the material Without bunching or beading. In the 
uninjured lip for augmentation, no such pretunneling is 
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required, and the blunt cannula is simply passed to-and-fro 
along the length of the lip approximately in the middle of the 
muscle mass. One must be very careful to inject very sloWly 
While moving the cannula very rapidly. One-tenth of a cubic 
centimeter of this biphasic material makes a line 30 cm in 
length so that if a stroke is 5 cm in length, six strokes Would 
be required to evenly place such a ?ne bead of material in 
multiple parallel paths to avoid bunching. Thus, the blunt 
cannula Would be passed to-and-fro the substance of the lip 
muscle and can deliver this ?ne bead of material. During six 
such passes a single click of the ratcheted, levered gun 
Would deliver that 0.1 cc. As a result of experience, 0.2 cc 
or less, is injected in the upper lip or the loWer lip at one 
time. In this Way, an even distribution of the material With 
minimal trauma to the surrounding surface can be achieved. 

Example 3 

[0066] Subcutaneous cosmetic augmentation of the 
nasolabial creases and reconstructive augmentation of iatro 
genic or traumatic lipodystrophy (dents due to subcutaneous 
fat loss) are performed in a similar fashion. After careful 
demarcation of the proposed augmentation site, the entire 
area is injected With Xylocaine 1% With epinephrine 1:100, 
000, providing the local block needed as Well as hemostasis. 
A remote puncture is then performed With a 18-gauge sharp 
needle on each side of the area for augmentation, peripheral 
to the outlined area, so that 1 to 2 cm of “no-man’s land” 
isolates the puncture sites from the area of planned implan 
tation. Pretunneling is done in various planes. The micro 
particles are then implanted from the same remote puncture 
site by means of the injection gun. Injection is done only on 
WithdraWal, mimicking the path and technique of the pocar 
and injecting only to the midline. The cannula is kept in 
constant motion, and trigger pressure is gently maintained 
on WithdraWal such that a 0.1-cc volume injection is 30 cm 
in length. These methods alloW precise and even placement 
of the solid phase microparticles at the intended plane and 
prevent deposition near the puncture site, Which could 
impede healing of the dermis and result in palpable eleva 
tions. Such techniques also provide a maximum host-pros 
thesis interface and a minimum of beading or coalescing of 
these particles. After injection, the pressure is released in the 
gun and the cannula quickly WithdraWn. Digital pressure is 
applied to the midline While the puncture site and “no man’s 
land” are rinsed With local anesthesia to further prevent 
extrusion. 

Example 4 

[0067] Functional augmentation With the biphasic inject 
able may be utiliZed in treatment of stress incontinence. In 
the case of females, the patient is placed in the lithotomy 
position. The vulva and vagina are cleansed and the patient 
is draped as for a cystoscopic procedure. The urethra is 
calibrated With a bougie for evidence of strictures. Cystos 
copy and urethroscopy are performed. A 20 gauge needle, 
approximately 4 inches long, is attached to a LeWy syringe 
that has been loaded With biphasic augmentation material, 
inserted at the urethral meatus and advanced periurethrally 
toWard the bladder neck. At this point several cubic centi 
meters of the paste are injected. The injection is continued 
as the needle is WithdraWn. The procedure is performed at 
approximately 3, 6 and 9 o’clock positions around the 
urethra. At the 6 o’clock position the needle can be guided 
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along the narroW septum betWeen the urethra and vagina 
With an examining ?nger in the vagina. Approximately 10 to 
15 ml. of paste are injected. The urethra is inspected With a 
panendoscope during the injections to be certain that the 
needle has not perforated the bladder or urethra. As the 
injection progresses resistance develops to the movement of 
the panendoscope in the urethra. In male patients, the 
external genitalia and the perineum are carefully cleansed 
and draped. As With the female patients, the urethra is 
calibrated to be certain that strictures are not present. Ure 
thrograms are obtained When necessary. The bladder and 
urethra are inspected With careful attention to the prostatic 
and membranous urethra. The panendoscope is left in the 
urethra as a 17 gauge needle is inserted into the perineum 
and advanced toWard the apex of the prostate. By gentle to 
and fro motion one can observe the tip of the needle 
advancing toWard the region of the external sphincter. Care 
is taken to avoid penetration of the urethral lumen, Which 
Would provide an escape for the biphasic augmentation 
material. When the needle has been advanced into its proper 
position the LeWy syringe is attached and the injections are 
started. The needle is advanced, WithdraWn or moved to a 
neW position When appropriate to try to produce complete 
closure or narroWing of the membranous urethra. The injec 
tion can be monitored through the panendoscope and the 
blebs produced by the injections are visualiZed clearly. 
Generally, 15 cc of the paste are injected. An alternate 
method is to enter the lumen of the urethra several centi 
meters aWay from the area to be injected. The needle is 
advance through the lumen and the urethral Wall is pen 
etrated a feW millimeters from the area to be injected. The 
needle tip is advanced Within the urethral Wall and the paste 
is injected. 

[0068] Those skilled in the art Will noW see that certain 
modi?cations can be made to the invention herein disclosed 
With respect to the illustrated embodiments, Without depart 
ing from the spirit of the instant invention. And While the 
invention has been described above With respect to the 
preferred embodiments, it Will be understood that the inven 
tion is adapted to numerous rearrangements, modi?cations, 
and alterations, all such arrangements, modi?cations, and 
alterations are intended to be Within the scope of the 
appended claims. 
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What is claimed is: 
1. A biphasic injectable composition for tissue volume 

replacement 
a solid polymer phase; and 

a carrier substrate phase. 
2. The composition of claim 1, Wherein the solid polymer 

phase is made from microniZed expanded polytetra?uoro 
ethelene (“e-PTFE”) particles, polydioxanone, long chain 
aliphatic polymers Nylon 6, long chain aliphatic polymers 
Nylon 6,6, polypropylene, copolymer made from 90% gly 
colide and 10% L-lactide, silk, poly e-caprolactone, poly 
lactide, polyglycolide, poly lactide-co-glycolide, polyhy 
droxyvalerate, biocompatible microniZed polyethylene, 
bioactive glass particulate, synthetic bone graft particulate, 
or polyhydroxyvalerate. 

3. The composition of claim 1, Wherein the solid polymer 
phase is made from at least tWo of microniZed expanded 
polytetra?uoroethelene (“e-PTFE”) particles, polydiox 
anone, long chain aliphatic polymers Nylon 6, long chain 
aliphatic polymers Nylon 6,6, polypropylene, copolymer 
made from 90% glycolide and 10% L-lactide, silk, poly 
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e-caprolactone, polylactide, polyglycolide, poly lactide-co 
glycolide, polyhydroxyvalerate, biocompatible microniZed 
polyethylene, bioactive glass particulate, synthetic bone 
graft particulate, or polyhydroxyvalerate. 

4. The composition of claim 1, Wherein the carrier sub 
strate phase is selected from polyvinylpyrrolidone (“PVP”), 
silicone oil, gelatin, collagen, fat, hyaluronic acid, saline, 
Water or plasma. 

5. The composition of claim 1 Wherein the solid polymer 
phase comprises microniZed expanded polytetra?uoroet 
helene (“e-PTFE”) particles. 

6. The composition of claim 5, Wherein the e-PTFE 
particles range in siZe from approximately 65 to 1000 
micrometers. 

7. The composition of claim 1, Wherein the carrier sub 
strate phase is PVP. 

8. The composition of claim 7, Wherein the PVP com 
prises a K value from approximately less than 12 to 100. 

9. The composition of claim 7, Wherein the PVP com 
prises a K value from approximately less than 12 to 50. 

10. The composition of claim 7, Wherein the PVP com 
prises a K value from approximately less than 12 to 20. 

11. The composition of claim 7, Wherein the PVP com 
prises a K value of 17. 

12. The composition of claim 1, Wherein the solid poly 
mer phase comprises e-PTFE; and 

the carrier substrate phase comprises PVP. 
13. The composition of claim 12 Wherein the e-PTFE and 

the PVP are combined at a ratio of approximately 3:2 PVP 
to e-PTFE by Weight. 

14. The composition of claim 1, Wherein the carrier 
substrate phase comprises microniZed polydioxanone par 
ticles ranging in siZe from approximately 65 to 1000 
micrometers 

15. A method for tissue augmentation comprising: 

injecting a biphasic injectable composition comprising: 

a solid polymer phase; and 

a carrier substrate phase. 
16. The method of claim 15, Wherein the solid polymer 

phase is made from microniZed expanded polytetra?uoro 
ethelene (“e-PTFE”) particles, polydioxanone, long chain 
aliphatic polymers Nylon 6, long chain aliphatic polymers 
Nylon 6,6, polypropylene, copolymer made from 90% gly 
colide and 10% L-lactide, silk, poly e-caprolactone, poly 
lactide, polyglycolide, poly lactide-co-glycolide, polyhy 
droxyvalerate, biocompatible microniZed polyethylene, 
bioactive glass particulate, synthetic bone graft particulate, 
or polyhydroxyvalerate. 

17. The method of claim 15, Wherein the carrier substrate 
phase is selected from polyvinylpyrrolidone (“PVP”), sili 
cone oil, gelatin, bovine collagen, autologous fat, hyaluronic 
acid, saline, Water or autologous plasma. 

18. The method of claim 15 , Wherein injecting comprises: 

inserting a delivery apparatus containing the biphasic 
injectable composition into the injection site. 

19. The method of claim 15, Wherein the injecting com 
prises subcutaneous, intradermal, intramuscular, periurethral 
injection or injecting the vocal cords. 

* * * * * 


