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KIT OF PARTS FOR TREATING URINARY 
INCONTINENCE IN MAMMALS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention is directed to methods for treating 
urinary incontinence in mammals generally and humans in 
particular. In these methods, a composition comprising a 
biocompatible polymer, a biocompatible Solvent and a con 
trast agent is delivered to the periurethral tissue of a mam 
mal. 

0003. The biocompatible polymer is selected to be 
soluble in the biocompatible solvent, but insoluble in the 
periurethral tissue. The biocompatible solvent is miscible or 
Soluble in the fluids of this tissue and, upon contact with 
Such fluids, the biocompatible Solvent quickly diffuses away 
whereupon the biocompatible polymer precipitates to form 
an occlusion in the periurethral tissue which compresses the 
urethra thereby preventing or reducing the involuntary leak 
age of urine from the bladder. 
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by reference in their entirety to the same extent as if each 
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0031) 2. State of the Art 
0032 Urinary incontinence is an extremely common 
problem especially in Women. In particular, many women 
Suffer from incontinence including StreSS incontinence. In 
this condition, the pelvic-floor muscles which Support the 
base of the bladder and close off the top of the urethra are 
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weakened by, for example, childbirth or obesity. As a result, 
when pressure is exerted on these muscles by coughing, 
lifting, etc., urine is involuntarily discharged from the blad 
der through the urethra. 
0033. The initial treatment for stress incontinence typi 
cally consists of exercises to Strengthen the pelvic-floor 
muscles. If these exercises are ineffective, open Surgical 
repair of the bladder neck is often attempted. However, such 
Surgical repair procedures are not Successful for all patients. 
Moreover, there are always certain risks associated with 
open Surgical procedures, Such as trauma, infection, risks of 
anesthesia, etc. 
0034 AS an alternative to Surgical repair, urinary incon 
tinence has been treated by injecting various Substances into 
the tissue Surrounding the urethra, i.e., the periurethral 
tissue, to add bulk to this tissue. The aim of this treatment 
is to compress the urethra at the level of the bladder neck 
thus impeding the involuntary flow of urine from the blad 
der. Many substances have been tried for this purpose with 
varying results. 
0035. For example, Murless has reported the use of 
Sodium morrhuate for the treatment of stress incontinence." 
However, this material was not Successful in preventing 
incontinence and pulmonary infarction was observed as a 
complication. Similarly, paraffin and other Sclerosing Solu 
tions have been tried with poor results. 
0.036 More recently, polytetrafluoroethylene particles 
(TEFLONTM, POLYTEFTM) have been used as an injectable 
material for the correction of urinary incontinence with a 
success rate of from 30% to 86% in some studies." 
However, these particles have Subsequently been demon 
Strated to generate foreign body granulomas and to migrate 
to distant organs, such as the lungs, liver, spleen and brain." 
Accordingly, the use of polytetrafluoroethylene particles is 
currently disfavored. 
0037 Another injectable material that has been used 
recently for the treatment of urinary incontinence is glut 
araldehyde cross-linked bovine dermal collagen.'" How 
ever, a major problem associated with the use of collagen 
materials is the tendency of the implant to decrease in 
volume over time thereby necessitating retreatment.'" In 
addition, collagen has been associated with adverse immune 
responses and allergic reactions to bovine dermal collagen 
have been described.' 

0.038 Various other injectable substances have been 
reported or proposed as implant materials for the treatment 
of bladder conditions, Such as vesicoureteral reflux. These 
Substances include polyvinyl alcohol foam."glass particles, 

a chondrocyte-alginate Suspension' and a detachable 
silicone balloon." 

0039. In addition to the various problems associated with 
many of the Substances used to treat urinary incontinence, 
the methods currently employed for delivering injectable 
materials to the periurethral tissue have certain disadvan 
tages. In particular, the amount of material necessary to 
compress the urethra must typically be estimated by observ 
ing the compression of the urethra wall using a cystoScope 
or endoscope. If an insufficient amount of material is 
injected in the first procedure, top-up injections adminis 
tered in Subsequent procedures may be necessary." Accord 
ingly, it would be advantageous to be able to more accu 
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rately monitor the size of the occlusion formed by the 
injected material to ensure that it is Sufficient to block the 
involuntary leakage of urine from the bladder. Additionally, 
if follow-up injections are necessary, it would be advanta 
geous to be able to locate accurately the Site of the material 
previously injected. 

0040. In view of the above, it is evident that there is an 
ongoing need in the art for new methods of treating urinary 
incontinence in mammals. Preferably, Such methods would 
allow an occlusion-forming Substance to be delivered accu 
rately to the periurethral tissue. The Substance employed 
would preferably conserve its volume in vivo, be non 
migratory and be Substantially non-immunogenic. 

0041. This invention is directed to the discovery that 
urinary incontinence can be treated in mammals by deliv 
ering Sufficient amounts of a composition comprising a 
biocompatible polymer a biocompatible Solvent, and a con 
trast agent to the periurethral tissue under conditions Such 
that a polymer precipitate forms in Situ in the periurethral 
tissue. This polymer precipitate compresses the urethral 
opening thereby affording increased outlet resistance and 
reducing urinary incontinence in the mammal. The poly 
meric compositions of this invention are non-biodegradable 
and, accordingly, do not Substantially decrease in Volume 
over time. Moreover, the injection process provides for a 
coherent maSS, not particulates, which mass is nonmigratory. 
Moreover, the contrast agent permits monitoring of the 
injection by conventional methods while it is taking place to 
ensure that it is being carried out properly. The contrast 
agent also allows monitoring post-injection by conventional 
methods to ensure correct placement of the mass months or 
even years after injection. Conventional monitoring methods 
include, by way of example, fluoroscopy, ultrasound, and in 
Some cases visual detection. 

SUMMARY OF THE INVENTION 

0042. This invention is directed to the discovery that 
unexpected and Surprising results are achieved when mam 
mals with urinary incontinence are treated with a composi 
tion comprising a biocompatible polymer, a biocompatible 
Solvent, and a contrast agent. In particular, deficiencies 
asSociated with the prior art procedures are reduced by the 
invention. Such deficiencies include, for example, problems 
asSociated with migration of particulates over time, the 
biodegradation of the injected mass (e.g., collagen type 
materials) employed to form an occlusion in the periurethral 
tissue of the mammal, problems associated with the accurate 
delivery of Such Substances, and problems associated with 
post-delivery monitoring of the deposited materials. 
0043. Accordingly, in one of its method aspects, this 
invention is directed to a method for treating urinary incon 
tinence in a manunal, which method comprises delivering a 
composition comprising a biocompatible polymer, a bio 
compatible Solvent, and a contrast agent to the periurethral 
tissue of the mammal 

0044 wherein said delivery is conducted under con 
ditions Such that a polymer precipitate forms in Situ 
in the periurethral tissue thereby reducing the urinary 
incontinence in the mammal. 

0045. In another aspect of this invention, the use of a 
contrast agent is not required and the method is conducted 
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by delivering a composition comprising a biocompatible 
polymer and a biocompatible Solvent to the periurethral 
tissue of the mammal 

0046 wherein said delivery is conducted under con 
ditions Such that a polymer precipitate forms in Situ 
in the periurethral tissue thereby reducing the urinary 
incontinence in the mammal. 

0047. However, the use of a contrast agent in the com 
position is preferred. 

0.048. The methods of this invention are preferably prac 
ticed using a kit of parts comprising: 

0049 a first member which is a polymeric compo 
Sition comprising a biocompatible polymer, a bio 
compatible Solvent and a contrast agent; and 

0050 a second member which is a needle selected 
from the group Selected of a puncture needle and 
Spinal needle. 

0051. In the embolic compositions employed herein, the 
biocompatible polymer is preferably an ethylene Vinyl alco 
hol copolymer or a cellulose acetate polymer. In a particu 
larly preferred embodiment, the biocompatible polymer is 
Selected to be Substantially non-immunogenic. 
0.052 The biocompatible solvent is preferably dimethyl 
Sulfoxide and, more preferably, anhydrous dimethylsulfox 
ide. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0053. This invention is directed to methods for treating 
urinary incontinence in mammals, which methods comprise 
delivering a composition comprising a biocompatible poly 
mer, a biocompatible Solvent, and a contrast agent to the 
periurethral tissue of the mammal. 
0.054 Prior to discussing this invention in further detail, 
the following terms will first be defined: 
0055. The term “urinary incontinence” refers to the invol 
untary leakage of urine through the urethra from the bladder. 
Methods for diagnosing urinary incontinence are well 
known to those skilled in the relevant art. Such methods 
included, for example, Video urodynamics and pad tests as 
described by Moore, et al.' 
0056. The term “periurethral tissue” refers to the tissue 
Surrounding the urethra. AS is understood in the art, the 
urethra is an orifice attached at its base to the bladder and 
permits discharge of urine from the bladder. Preferably, the 
polymeric compositions of the present invention are deliv 
ered to the periurethral tissue at or near the base of the 
urethra. 

0057 The term “biocompatible polymer” refers to poly 
mers which, in the amounts employed are non-toxic, non 
peptidyl, non-migratory, chemically inert, and Substantially 
non-immunogenic when used internally in the mammal and 
which are substantially insoluble in the periurethral tissue. 
The biocompatible polymers do not Substantially decrease in 
Volume over time and, Since the polymer forms a Solid inert 
mass, it does not migrate to distant organs within the body. 
Suitable biocompatible polymers include, by way of 
example, cellulose acetates'' (including cellulose diac 
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etate''), ethylene vinyl alcohol copolymers’, poly 
alkyl (C-C)acrylates, polyalkyl alkacrylates wherein the 
alkyl and the alk groups contain no more than 6 carbon 
atoms, polyacrylonitrile and the like. Additional biocompat 
ible polymers are disclosed in U.S. patent application Ser. 
No. 08/655,822 entitled “Novel Compositions for Use in 
Embolizing Blood Vessels” which application is incorpo 
rated herein by reference in its entirety. Further examples of 
biocompatible polymers are provided by Park, et al.' Pref 
erably, the biocompatible polymer is also non-inflammatory 
when employed in vivo. 
0058. The particular biocompatible polymer employed is 
not critical and is Selected relative to the Viscosity of the 
resulting polymer Solution, the Solubility of the biocompat 
ible polymer in the biocompatible solvent, and the like. Such 
factors are well within the skill of the artisan. 

0059) Preferably, the biocompatible polymers do not 
appreciably absorb water upon contact with the fluid of the 
periurethral tissue and typically will have an equilibrium 
water content of less than about 25% water and preferably 
less than about 15% water. 

0060 Particularly preferred biocompatible polymers 
include cellulose diacetate and ethylene Vinyl alcohol 
copolymer. Cellulose diacetate polymers are either commer 
cially available or can be prepared by art-recognized pro 
cedures. In a preferred embodiment, the number average 
molecular weight, as determined by gel permeation chro 
matography, of the cellulose diacetate composition is from 
about 25,000 to about 100,000; more preferably from about 
50,000 to about 75,000; and still more preferably from about 
58,000 to 64,000. The weight average molecular weight of 
the cellulose diacetate composition, as determined by gel 
permeation chromatography, is preferably from about 
50,000 to 200,000 and more preferably from about 100,000 
to about 180,000. As is apparent to one skilled in the art, 
with all other factors being equal, cellulose diacetate poly 
merS having a lower molecular weight will impart a lower 
Viscosity to the composition as compared to higher molecu 
lar weight polymers. Accordingly, adjustment of the ViscoS 
ity of the composition can be readily achieved by mere 
adjustment of the molecular weight of the polymer compo 
Sition. 

0061 Ethylene vinyl alcohol copolymers comprise resi 
dues of both ethylene and vinyl alcohol monomers. Small 
amounts (e.g., less than 5 mole percent) of additional 
monomers can be included in the polymer Structure or 
grafted thereon provided Such additional monomers do not 
alter the occlusion-forming properties of the composition. 
Such additional monomers include, by way of example only, 
maleic anhydride, Styrene, propylene, acrylic acid, Vinyl 
acetate, and the like. 
0062 Ethylene vinyl alcohol copolymers are either com 
mercially available or can be prepared by art-recognized 
procedures. Preferably, the ethylene vinyl alcohol copoly 
mer composition is Selected Such that a Solution of 6 weight 
percent of the ethylene Vinyl alcohol copolymer, 35 weight 
percent of a tantalum contrast agent in DMSO has a vis 
cosity equal to or less than 60 centipoise at 20° C. AS is 
apparent to one skilled in the art, with all other factors being 
equal, copolymers having a lower molecular weight will 
impart a lower Viscosity to the composition as compared to 
higher molecular weight copolymers. Accordingly, adjust 
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ment of the Viscosity of the composition as necessary for 
catheter or needle delivery can be readily achieved by mere 
adjustment of the molecular weight of the copolymer com 
position. 
0.063 AS is also apparent, the ratio of ethylene to vinyl 
alcohol in the copolymer affects the overall hydrophobicity/ 
hydrophilicity of the composition which, in turn, affects the 
relative solubility of the composition in the biocompatible 
Solvent as well as the rate of precipitation of the copolymer 
in an aqueous Solution (e.g., plasma). In a particularly 
preferred embodiment, the copolymers employed herein 
comprise a mole percent of ethylene of from about 25 to 
about 60 and a mole percent of vinyl alcohol of from about 
40 to about 75. More preferably, these copolymers comprise 
from about 40 to about 60 mole percent of vinyl alcohol and 
from about 60 to 40 mole percent of ethylene. These 
compositions provide for requisite precipitation rates Suit 
able for treating urinary incontinence in mammals. 
0064. The term “contrast agent” refers to a biocompatible 
(non-toxic) radiopaque material capable of being monitored 
during injection into a mammalian Subject by, for example, 
radiography. The contrast agent can be either water Soluble 
or water insoluble. Examples of water soluble contrast 
agents include metrizamide, iopamidol, iothalamate Sodium, 
iodomide Sodium, and meglumine. Examples of water 
insoluble contrast agents include tantalum, tantalum oxide, 
and barium Sulfate, each of which is commercially available 
in the proper form for in Vivo use including a particle size 
of about 10 um or leSS. Other water insoluble contrast agents 
include gold, tungsten, and platinum powders. 
0065 Preferably, the contrast agent is water insoluble 

(i.e., has a water solubility of less than 0.01 mg/ml at 20 
C.). 
0066. The term “biocompatible solvent” refers to an 
organic material liquid at least at body temperature of the 
mammal in which the biocompatible polymer is Soluble and, 
in the amounts used, is Substantially non-toxic. Suitable 
biocompatible Solvents include, by way of example, dim 
ethylsulfoxide, analogues/homologues of dimethylsulfox 
ide, ethanol, acetone, and the like. Aqueous mixtures with 
the biocompatible Solvent can also be employed provided 
that the amount of water employed is sufficiently small that 
the dissolved polymer precipitates upon contact with the 
periurethral tissue. Preferably, the biocompatible solvent is 
dimethylsulfoxide. 
0067 Compositions 
0068 The polymer employed in the methods of this 
invention are prepared by conventional methods whereby 
each of the components is added and the resulting compo 
Sition mixed together until the overall composition is Sub 
Stantially homogeneous. 
0069. For example, polymer compositions can be pre 
pared by adding Sufficient amounts of the biocompatible 
polymer to the biocompatible solvent to achieve the effec 
tive concentration for the polymer composition. Preferably, 
the polymer composition will comprise from about 2.5 to 
about 8.0 weight percent of the biocompatible polymer 
based on the total weight of the polymer composition, 
including contrast agent and biocompatible Solvent, and 
more preferably from about 4 to about 5.2 weight percent. If 
necessary, gentle heating and Stirring can be used to effect 
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dissolution of the biocompatible polymer into the biocom 
patible solvent, e.g., 12 hours at 50 C. 
0070 Sufficient amounts of the contrast agent are then 
added to the Solution to achieve the effective concentration 
for the complete polymer composition. Preferably, the poly 
mer composition will comprise from about 10 to about 40 
weight percent of the contrast agent and more preferably 
from about 20 to about 40 weight percent and even more 
preferably about 35 weight percent each based on the total 
weight of the polymer composition including the biocom 
patible polymer and the biocompatible solvent. When the 
contrast agent is not Soluble in the biocompatible Solvent, 
Stirring is employed to effect homogeneity of the resulting 
Suspension. In order to enhance formation of the Suspension, 
the particle size of the contrast agent is preferably main 
tained at about 10 um or leSS and more preferably at from 
about 1 to about 5 um (e.g., an average size of about 2 um). 
In one preferred embodiment, the particle size of a water 
insoluble contrast agent is prepared, for example, by frac 
tionation. In-Such an embodiment, a water insoluble contrast 
agent Such as tantalum having a particle size of less than 
about 20 microns is added to an organic liquid Such as 
ethanol (absolute) preferably in a clean environment. Agi 
tation of the resulting Suspension followed by Settling for 
approximately 40 Seconds permits the larger particles to 
Settle faster. Removal of the upper portion-of the organic 
liquid followed by Separation of the liquid from the particles 
results in a reduction of the particle size which is 
confirmed under a microscope. The process is optionally 
repeated until a desired particle size is reached. 
0071. The particular order of addition of components to 
the biocompatible Solvent is not critical and Stirring of the 
resulting Suspension is conducted as necessary to achieve 
homogeneity of the composition. Preferably, mixing/stirring 
of the composition is conducted under an anhydrous atmo 
Sphere at ambient pressure. The resulting composition may 
be heat sterilized and then stored preferably in sealed bottles 
(e.g., amber vials) or vials until needed. 
0.072 Methods 
0073. The compositions described above are then 
employed in methods for treating urinary incontinence in 
mammals. In these methods, the composition is introduced 
to the periurethral tissue via conventional catheter or needle 
technology using, for example, cystoscopic techniques. Spe 
cifically, the injection may be performed through a puncture 
needle or Spinal needle placed directly through the cysto 
Scope or periurethrally with a spinal needle placed percuta 
neously at the introitus and positioned in the tissue adjacent 
to the urethra as described by Winters, et al. Alternatively, 
the periurethral tissue can be expose Surgically and the 
composition injected directly into the tissue. 

0074. Upon discharge of the composition from the cath 
eter or the needle into the periurethral tissue, the biocom 
patible solvent dissipates into the fluid of the periurethral 
tissue resulting in the precipitation of the biocompatible 
polymer which precipitate forms a coherent mass. The 
formed precipitate in the periurethral tissue SWells this tissue 
restricting the urethral orifice thus impeding the involuntary 
flow of urine from the bladder. 

0075. The particular amount of polymer composition 
employed is dictated by the level of pre-existing Support of 
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the periurethral tissue, the concentration of polymer in the 
composition, the rate of precipitation (Solids formation) of 
the polymer. etc. Such factors are well within the skill of the 
artisan. For example, individuals with weak pre-existing 
Support of the periurethral tissue will require injection of 
more polymer composition in order to bulk up this tissue and 
constrict the urethra as compared to individuals with Stron 
ger pre-existing Support. 

0.076 The methods of this invention are particularly 
advantageous because the presence of the contrast agent in 
the composition permits, if desired, monitoring of the deliv 
ery of the biocompatible polymer while it is taking place 
either by fluoroscopy, ultrasound, or-Visually. In this-way, 
one can ensure that the biocompatible polymer is being 
delivered to the optimal location in the periurethral tissue as 
well as determine whether the Size of the polymer precipitate 
thus-formed will be sufficient to block the involuntary 
leakage of urine from the bladder. 
0.077 Moreover, the treatment process can be modified 
by altering the rate of precipitation of the polymer which can 
be controlled merely by changing the overall hydrophobic 
ity/hydrophilicity of the polymer. AS is understood in the art, 
faster precipitation rates are achieved by a more hydropho 
bic polymer composition. 

0078 When delivery of the polymeric composition to the 
periurethral tissue is conducted via a cystoScope used in 
combination with a Small diameter medical catheter (which 
typically employs a needle as described by Capozza, et 
al.), the catheter employed is not critical provided that 
polymeric catheter components are compatible with the 
polymeric composition (i.e., the catheter components will 
not readily degrade in the polymer composition and none of 
the components of the polymer compositions will readily 
degrade in the presence of the catheter components). In this 
regard, it is preferred to use polyethylene in the catheter 
components because of its inertneSS in the presence of the 
polymeric composition described herein. Other materials 
compatible with the composition can be readily determined 
by the skilled artisan and include, for example, other poly 
olefins, fluoropolymers (e.g., polytetrafluoroethylene, per 
fluoroalkoxy resin, fluorinated ethylene propylene poly 
mers), Silicone, etc. 
0079. When introduced into the periurethral tissue, the 
biocompatible solvent rapidly diffuses into the fluids of this 
tissue leaving a Solid precipitate. The precipitate is a coher 
ent mass comprising a combination of the biocompatible 
polymer and the contrast agent. Without being limited to any 
theory, it is believed that this-precipitate bulks up the 
periurethral tissue thereby increasing outlet resistance to 
urinary flow from the bladder. This enhanced outlet resis 
tance reduces the urinary incontinence in the treated mam 
mal. 

0080. Another advantage of this invention is that the 
precipitate forms a coherent mass which is Substantially 
retained at the Site of injection thereby obviating prior art 
concerns with migration of injected particulates into the 
periurethral tissue. Moreover, the polymeric compositions of 
this invention are non-biodegradable and, accordingly, do 
not Substantially decrease in Volume over time. 
0.081 Still another advantage of this invention is that the 
polymer employed can be Selected to be non-immunogenic 
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thereby obviating concerns raised by use of collagen-type 
materials which can produce an immune response in Vivo. 
0082 Yet another advantage of this invention is the 
formation of a polymeric mass in the periurethral tissue 
which mass contains a water insoluble contrast agent that 
permits the physician to monitor the implant over time to 
assure proper retention of the mass in the tissue. Addition 
ally, if a Subsequent injection is necessary to further reduce 
urinary incontinence in the mammal, placement of the 
additional polymeric material is facilitated when the mate 
rial previously implanted can be visualized by, for example, 
fluoroscopy, ultrasound, and the like. A Subsequent injection 
can occur at any time after the initial injection including, for 
example, months or years later. 

0083. In view of the above, the methods of this invention 
are preferably practiced using a kit of parts which kit 
contains a first member which is a polymeric composition 
comprising a biocompatible polymer, a biocompatible Sol 
vent and a contrast agent, and a Second member which is a 
needle Selected from the group consisting from a puncture 
needle and Spinal needle. 
0084) Utility 
0085. The methods described herein are useful in treating 
mammals with urinary incontinence. Accordingly, these 
methods find use in human and other mammalian Subjects 
requiring Such treatment. 
0.086 Additionally, it is contemplated that the composi 
tions of this invention can be used to treat vesicoureteral 
reflux in a mammal. In this condition, urine from the bladder 
refluxes into a ureter often causing infection. It is contem 
plated the Such reflux can be treated by delivering a com 
position comprising a biocompatible polymer, a biocompat 
ible Solvent, and a contrast agent to the Subureteral tissue of 
the mammal. This delivery would be conducted under 
conditions Such that a polymer precipitate forms in Situ in 
the Subureteral tissue thereby reducing vesicoureteral reflux 
in the mammal. The formation of a polymer precipitate in 
the Subureteral tissue is expected to compress the ureter 
thereby reducing the reflux of urine into the ureter. Methods 
for delivering the composition to treat vesicoureteral reflux 
are described by Capozza, et al.' 
0087. The following examples are set forth to illustrate 
the claimed invention and are not to be construed as a 
limitation thereof. 

EXAMPLES 

0088. Unless otherwise stated, all temperatures are in 
degrees Celsius. Also, in these examples and elsewhere, the 
following abbreviations have the following meanings: 

CC = cubic centimeter 
DMSO = dimethylsulfoxide 
EVOH = ethylene vinyl alcohol copolymer 
mL = milliliter 

= millimeter 

film = micron 

0089. In the following examples, Examples 1-2 illustrate 
the preparation of polymer compositions useful in the meth 
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ods described herein which polymer compositions comprise 
EVOH and cellulose acetate. Example 3 demonstrates the 
biocompatibility, non-migratory and bulking properties of 
an EVOH polymer in vivo. 

Example 1 

0090 An EVOH polymer composition was prepared by 
combining 8 grams of EVOH (44 mole percent ethylene), 30 
grams of tantalum having an average particle size of about 
3 um (narrow size distribution), and 100 mL of anhydrous 
DMSO. Heating at about 50° C. for about 12 hours was used 
to aid dissolution. The composition was mixed until homo 
geneous. 

0.091 Tantalum having an average particle size of about 
3 um (narrow size distribution) was prepared by fraction 
ation wherein tantalum, having an average particle size of 
less than about 20 um, was added to ethanol (absolute) in a 
clean environment. Agitation of the resulting Suspension 
was followed by Settling for approximately 40 Sec. to permit 
the larger particles to Settle faster. Removal of the upper 
portion of the ethanol followed by separation of the liquid 
from the particles results in a reduction of the particle size 
which is confirmed under a microscope (Nikon 
Alphaphot"M). The process was repeated, as necessary, until 
an average 3 um particle size was reached. 

Example 2 

0092. A cellulose diacetate polymer composition is pre 
pared by combining 8 grams of cellulose acetate (39.7 
weight percent acetyl content), 30 grams of tantalum having 
an average particle size of about 3 um (narrow size distri 
bution), and 100 mL of DMSO. The composition is mixed 
until homogeneous. Tantalum having an average particle 
Size of about 3 um (narrow size distribution) is prepared by 
fractionation as described in Example 1. 

Example 3 

0093. The purpose of this example is to demonstrate the 
biocompatibility of an EVOH polymer with the bladder 
tissue of a mammal and to illustrate the non-migratory 
properties of Such a polymer. Additionally, this example 
illustrates the ability of Such a polymer to Serve as a bulking 
agent in bladder tissue. 
0094) Female New Zealand white rabbits were utilized 
for this investigation. Using a 26 gauge needle, Several 0.5 
cc injections of an EVOH polymer composition, prepared in 
a manner essentially the same as that described in Example 
1, were made submucosally in the bladder of each rabbit 
while the animals were under general anesthesia. Prior to 
Sacrifice, X-rays were obtained to Search for migration of the 
injected material. Two rabbits were Sacrificed at one week 
post-injection and the bladders excised and examined his 
tologically via 5 micron Sectioning/staining of fresh-frozen 
and paraffin embedded tissue Samples of the injection Sites 
and Surrounding areas. The injection Sites showed black 
pigmentation (tantalum) with Some inflammation and cel 
lular infiltration, i.e., a typical foreign body reaction. Tissues 
Surrounding the injection Site were normal. The implant had 
not migrated and appeared as one coherent mass. 
0.095 From the foregoing description, various modifica 
tions and changes in the composition and method will occur 
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to those skilled in the art. All Such modifications coming 
within the Scope of the appended claims are intended to be 
included therein. 

What is claimed is: 
1. A method for treating urinary incontinence in a mam 

mal, which method comprises delivering a composition 
comprising a bidcompatible polymer, a biocompatible Sol 
vent, and a contrast agent to the periurethral tissue of the 
mammal 

wherein Said delivery is conducted under conditions Such 
that a polymer precipitate forms in Situ in the periure 
thral tissue thereby reducing urinary incontinence in the 
mammal. 

2. The method according to claim 1 wherein Said bio 
compatible polymer is Selected from the group consisting of 
cellulose acetate polymers, ethylene Vinyl alcohol copoly 
merS and polyacrylates. 

3. The method according to claim 2 wherein said bio 
compatible polymer is a cellulose acetate polymer or an 
ethylene Vinyl alcohol copolymer. 

4. The method according to claim 1 wherein said bio 
compatible Solvent is Selected from the group consisting of 
dimethylsulfoxide, ethanol, and acetone. 

5. The method according to claim 4 wherein said bio 
compatible solvent is dimethylsulfoxide. 

6. The method according to claim 1 wherein Said contrast 
agent is a water insoluble contrast agent. 

7. The method according to claim 6 wherein said water 
insoluble contrast agent is Selected from the group consist 
ing of tantalum, tantalum oxide, tungsten, and barium Sul 
fate. 

8. The method according to claim 1 wherein Said contrast 
agent is a water Soluble contrast agent. 

9. The method according to claim 8 wherein said water 
Soluble contrast agent is metrizamide. 

10. The method according to claim 1 wherein said com 
position is delivered into the periurethral tissue via a cyS 
toScope. 

11. A method for the delivery of a composition comprising 
a biocompatible polymer, a biocomparible Solvent, and a 
water insoluble contrast agent to the periurethral tissue of 
the mammal which tissue already has deposited therein with 
an initial amount of this composition which method com 
pr1SeS 

Visualizing the position of the deposited composition in 
the periurethral tissue 

delivering a composition comprising a biocompatible 
polymer, a biocompatible Solvent, and a contrast agent 
to the periurethral tissue of the mammal containing Said 
deposited composition 

wherein Said delivery is conducted under conditions Such 
that additional polymer precipitate forms in Situ in the 
periurethral tissue thereby further reducing urinary 
incontinence in the mammal. 

12. The method according to claim 11 wherein Visualiza 
tion is conducted by direct visualization, fluoroscopy or 
ultrasound. 

13. A kit of parts comprising: 
a first member which is an embolic composition compris 

ing a biocompatible polymer, a biocompatible Solvent 
and a contrast agent, and 
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a Second member which is a needle Selected from the 
group consisting of a puncture needle and Spinal 
needle. 

14. The kit of parts according to claim 13 wherein said 
biocompatible polymer is Selected from the group consisting 
of cellulose acetates, ethylene vinyl alcohol copolymers, 
polyalkyl(C-C) acrylates, polyalkyl alkacrylates wherein 
the alkyl and the alk groups contain no more than 6 carbon 
atoms, and polyacrylonitrile. 

15. The kit of parts according to claim 14 wherein said 
biocompatible polymer is a cellulose acetate polymer or an 
ethylene Vinyl alcohol copolymer. 

16. The kit of parts according to claim 14 wherein said 
biocompatible Solvent is Selected from the group consisting 
of dimethylsulfoxide, ethanol, and acetone. 

17. The kit of parts according to claim 16 wherein said 
biocompatible solvent is dimethylsulfoxide. 
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18. The kit of parts according to claim 13 wherein said 
contrast agent is a water insoluble contrast agent. 

19. The kit of parts according to claim 18 wherein said 
water insoluble contrast agent is Selected from the group 
consisting of tantalum, tantalum oxide, tungsten, and barium 
Sulfate. 

20. A method for treating urinary incontinence in a 
mammal, which method comprises delivering a composition 
comprising a biocompatible polymer and a biocompatible 
Solvent to the periurethral tissue of the mammal 

wherein Said delivery is conducted under conditions Such 
that a polymer precipitate forms in Situ in the periure 
thral tissue thereby reducing urinary incontinence in the 
mammal. 


