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COMPOSITIONS, METHODS, AND KITS FOR 
CLOSURE OF LUMEN OPENINGS, AND FOR 

BULKING OF TISSUE 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 09/776/404 ?led on Feb. 2, 2001, Which 
is hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to compositions, methods 
and kits that are useful in minimally invasive surgical 
procedures, particularly percutaneous applications of a com 
position that forms a blockage of a lumen of a body tube. 
Embodiments include the percutaneous injection of a com 
position into a lumen, to block the lumen, such as the vas 
deferens, to effectuate steriliZation. 

BACKGROUND OF THE INVENTION 

[0003] The parent application, Ser. No. 09/776/404, Which 
is incorporated by reference, discloses inventions related to 
the promotion and formation of an adhesion in a living body 
for a number of treatments and applications. Included in the 
parent application is the preparation (and associated com 
positions, devices and kits) of an implant comprising a 
region having a composition that induces the formation of an 
adhesion betWeen that region of the implant and a region of 
a tissue in the living body. One example of the invention is 
a bladder sling onto Which a region of adhesion-inducing 
particles Was adhered. In this and other embodiments such 
compositions are designed to promote the formation of an 
adhesion. 

[0004] The present invention discloses the administration 
of compositions disclosed in the parent, and other compo 
sitions, and related technology, speci?cally for the closure of 
body openings, in particular lumens of ducts and vessels, 
and for the injection of materials that result in adding mass 
or bulk to speci?c areas of a tissue or organ. Examples 
include, but are not limited to: closing the lumen of the vas 
deferens or Fallopian tubes to effectuate steriliZation; inject 
ing compositions to add bulk to a muscle, such as the 
sphincter muscle of the urethra, to make the muscle more 
effective in shutting the urethral canal; and injecting com 
positions into the vocal chords, such as to induce a change 
in voice. 

[0005] Regarding steriliZation, there are numerous meth 
ods of surgically steriliZing a male human or other mammal, 
in particular, by cutting or blocking the vas deferens through 
Which sperm ?oW. For instance, US. Pat. No. 6,103,254 
teaches a method of steriliZation in Which is delivered to the 
vas deferens a chemically inert biocompatible synthetic 
polymer having an equilibrium Water content of less than 
15%, in combination With a biocompatible solvent and a 
contrast agent. The polymer precipitate forms in situ in the 
vas deferens, thereby, according to the claims, steriliZing the 
subject male mammal. Related applications using the same 
three components are US. Pat. No. 5,989,580 for steriliZing 
a female mammal, and US. Pat. No. 5,667,767 for embo 
liZing blood vessels. 

[0006] US. Pat. No. 6,050,766 teaches a method of embo 
liZing blood vessels in the uterus by accessing through the 
cervix. An emboliZing material is introduced by catheter, 
through the cervix, into a blood vessel to be emboliZed, and 
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emboliZing material is delivered through the catheter. The 
emboliZing material can include a sclerosing embolic mate 
rial, a particulate embolic material, and a ?uid embolic 
material. The disclosure states that the procedure may be 
used to block blood vessels that supply ?broid or tumor 
tissue. 

[0007] US. Pat. No. 5,826,584 teaches the use of a 
polymer in a ?oWable state to be introduced into a channel 
in a mammal, Wherein the polymer, upon cooling to the 
temperature of the mammal, is non-?oWable and blocks the 
channel. The patent discloses numerous synthetic polymers 
that melt in the 34 to 45 degree Centigrade temperature 
range, that are used in the invention. 

[0008] US. Pat. No. 4,920,982 teaches a percutaneous 
vasectomy method in Which a sharp needle is inserted into 
the vas deferens, Which is folloWed by a blunt needle that 
provides a cauteriZing treatment to the vas deferens. Other 
methods of steriliZation are revieWed in this and the other 
patents above. 

[0009] All of the above references are herein incorporated 
by reference as if each individual reference Was speci?cally 
and individually indicated to be incorporated by reference 
in. The references are incorporated to the extent that they are 
not inconsistent With the teachings herein. 

[0010] In contrast to the methods and compositions 
described and claimed in the above patents, the present 
invention provides methods and compositions that use spe 
ci?c particles in a carrier in the formation of an occlusion or 
bulked-up region. Particles of preferred embodiments are 
believed to promote the body’s reactions to the particles, 
Which contribute to the occlusion of a lumen in a living 
mammal, or to the bulking up in a tissue of a mammal. 

[0011] Other aspects of the present invention are also 
disclosed Which promote an occlusion in a lumen or a bulked 
region in a tissue or organ. Overall, the present invention 
represents an improvement in the ?eld of implant compo 
sitions, surgical materials, and surgery techniques. For the 
most part, these improvements are mechanistically based on 
the conception of capturing the bene?ts of controlled ‘body 
responsive processes’ Which may include the in?ammatory 
reaction and resultant scar or adhesion formation in speci?c 
applications, and including cellular in?ltration. HoWever, it 
should be understood that the usefulness of the composi 
tions, devices, methods, and kits for induction of adhesions 
disclosed herein is not to be construed as limited to this or 
on any proposed mechanism of the proposed cellular, bio 
chemical and physiological steps thought to be relevant to 
formation of an occlusion or bulking region. 

SUMMARY OF THE INVENTION 

[0012] Regarding the closure of lumens of tubes or vessels 
in the body, compositions, and administration, including 
percutaneous administration, of a composition into a lumen 
are disclosed and claimed. Speci?c embodiments include the 
closing of the vas deferens in a male, to effectuate steriliZa 
tion. Also included in the scope of this invention are the 
closures of other ducts, tubes, or other channels having a 
lumen of Which closure is desired. Examples include, but are 
not limited to the lumens of tear ducts and arteries (such as 
in arteriovenous anastomosis). 

[0013] Other applications include using the compositions 
to increase bulk to in order to increase the competency of 
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sphincter muscles located throughout the body. This 
involves injection or other administration of a composition 
directly into the sphincter muscles. See US. Pat. No. 5,490, 
984, Where this approach using collagen has been shoWn to 
alleviate anorectal and/or urinary incontinence. This 
increase in muscle bulk counteracts the stretched condition 
of a muscle, tightening it, and thereby aiding in the treatment 
of an individual having incontinence problems due to a 
Weakened or stretched muscle of the urethra. Also, injecting 
such a composition into vocal chords bulk up this area, 
leading to a change in voice characteristics. 

[0014] Thus, one important objective of the invention is to 
provide a method of blocking a lumen, or channel, in a living 
mammal. Another important objective is the provision of the 
compositions that are used in this method to effectuate such 
blocking. 

[0015] Another objective is to provide a method that 
provides a blocking or bulking composition to a target lumen 
or tissue area, respectively, Which includes the administra 
tion of the composition percutaneously, as for eXample With 
a syringe. 

[0016] Another objective is to provide kits that include 
necessary components and convenient, reliable devices for 
the utiliZation of the invention. 

[0017] An advantage of the invention is the use of largely 
natural materials and processes to form a blockage or 
bulking area, thereby avoiding the use of potentially toXic or 
reactive synthetic blocking materials. 

[0018] Another advantage of the invention is that the 
variation in the siZe of the lumen from one application to 
another is Well accommodated by the variable ?lling amount 
alloWed by the method, avoiding the need to match siZes if 
one Were using different pre-formed plugs. 

[0019] Another important feature is that preferred compo 
sitions are thermoplastic, i.e., capable of ?oWing at tem 
peratures someWhat elevated above typical mammalian 
body temperatures, but are solid or non-?oWing at such body 
temperatures. This alloWs ?uid ?oW during administration, 
and solidi?cation once ?lled into the lumen or desired tissue 
or organ region. 

[0020] Additional objects, advantages, and novel features 
of the invention Will be set forth in part in the description 
Which folloWs, and in part Will become apparent to those 
skilled in the art upon examination of the folloWing, or may 
be learned by practice of the invention. The objects and 
advantages of the invention may be realiZed and attained by 
means of the instrumentalities and combinations particularly 
pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 illustrates percutaneous administration of a 
composition to the vas deferens lumen in accordance With 
the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] The foregoing and other objects and advantages are 
attained by a variety of compositions, devices methods, and 
kits that promote the occlusion of a lumen in a living body 
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of a mammal, or that add bulk to a tissue of a mammal, for 
a variety of purposes and applications. 

[0023] The invention provides methods for completely or 
partially blocking, sealing, ?lling, or adding bulk to various 
lumens or regions of muscle or tissue Within the body of a 
patient. As used herein, the term “lumen” is intended to 
encompass the space Within various holloW organs or ves 
sels of the body, such as the vas deferens, Fallopian tubes, 
veins, arteries, intestines, trachea, and the like. As used 
herein, the term “closure” is intended to mean the complete 
or partial blockage, sealing or occlusion, of a space, such as 
a lumen or channel, Which thereby impairs or blocks passage 
of material through the space. 

[0024] In an alternative embodiment, the subject methods 
are useful for a form of birth control or sterility in females, 
Wherein the biomaterial is injected, or implanted, such that 
the Fallopian tubes are ?lled or blocked by the biomaterial, 
thereby preventing egg and/or sperm from passing through 
or around the biomaterial. Using this approach, pregnancy 
Would be prevented since the ova or eggs located in the 
Fallopian tubes Would not eXit to the uterus and Would not 
make contact With sperm. The blockage, and hence the 
sterility or birth control, is reversible by removal of the 
biomaterial or re-sectioning of the tube after surgery, 
Wherein the blocked portion of the tube is excised and the 
remaining portions of the tube are reconnected. It is pref 
erable that the sections of the Fallopian tubes blocked With 
the biomaterial are those directly connected or closest to the 
uterus. Administration of the biomaterial for this therapeutic 
indication can occur via catheter or via endoscopes, such as 
a ?beroptic scope, hysteroscope, and the like. See “Hyst 
eroscopic Approaches for Tubal Closures,” John J. Sciarra, 
Research Frontiers in Fertility Regulation, 1980, Chapter 26, 
pp. 270-286. Preferably, the biomaterial is injected into the 
Fallopian tubes using a catheter. 

[0025] The administration of the biomaterial via implant 
or injection is minimally invasive and usually can be per 
formed on an outpatient basis, resulting in a loWer cost than 
other surgical forms of sterility or birth control. The proce 
dure also eliminates issues of patient compliance, since the 
patient need not folloW any speci?c instructions or remem 
ber to ingest or insert other forms of birth control, such as 
pills, diaphragms, and the like. HoWever, supplemental 
forms of birth control can be utiliZed, if desired, especially 
those Which prevent disease transmission. 

[0026] According to the most general method of the 
invention, an effective amount of a biomaterial composition 
is administered to the site of a lumen or void Within the body 
of a patient. The term “effective amount”, as used herein, 
means the quantity of biomaterial needed to augment, block, 
or ?ll the biological structure of interest. The effective 
amount of biomaterial administered to a particular patient 
Will vary depending upon a number of factors, including: the 
seX, Weight, age, and general health of the patient; the 
patient’s oWn ability to absorb or break doWn the biomate 
rial; the type, concentration, and consistency of the bioma 
terial; and the particular site and condition being treated. The 
biomaterial may be administered over a number of treatment 
sessions. 

[0027] As described above, an effective amount of one or 
more biologically active agent, such as a Wound healing 
agent, antibiotic, or antimicrobial agent, can be incorporated 
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into the biomaterial composition. In this context, an “effec 
tive amount” refers to the amount of biologically active 
agent, antibiotic, or antimicrobial agent required to obtain 
the desired therapeutic effect, such as improved or acceler 
ated healing of the defect or void, or prevention of infection 
at the site of administration. 

[0028] “Biologically active agent” as used herein includes, 
but is not limited to, antiviricides, particularly those effec 
tive against viruses such as HIV and hepatitis; antimicrobi 
als and/or antibiotics such as erythromycin, bacitracin, neo 
mycin, penicillin, polymyxin B, tetracyclines, viomycin, 
chloromycetin and streptomycins, cefaZolin, ampicillin, 
aZactam, tobramycin, clindamycin and gentamycin, etc.; 
amino acids, magainins, peptides, vitamins, inorganic ele 
ments, co-factors for protein synthesis; hormones; endocrine 
tissue or tissue fragments; enZymes such as collagenase, 
peptidases, oxidases, etc.; polymer cell scaffolds With paren 
chymal or other cells; surface cell antigen eliminators; 
angiogenic or angiostatic drugs and polymeric carriers con 
taining such drugs; collagen lattices; biocompatible surface 
active agents; antigenic agents; cytoskeletal agents; cartilage 
fragments, living cells such as chondrocytes, bone marroW 
cells, mesenchymal stem cells, natural extracts, tissue trans 
plants, bioadhesives, groWth factors, groWth hormones such 
as somatotropin; bone digestors; antitumor agents; ?bronec 
tin; cellular attractants and attachment agents; imnmuno 
suppressants; permeation enhancers, e.g., fatty acid esters 
such as laureate, myristate and stearate monoesters of poly 
ethylene glycol, enamine derivatives, alpha-keto aldehydes, 
etc.; nucleic acids; bioerodable polymers such as those 
disclosed in Us. Pat. Nos. 4,764,364 and 4,765,973, and 
combinations of any of the foregoing. The amounts of such 
medically useful substances can vary Widely With optimum 
levels being readily determined in a speci?c case by routine 
experimentation. 
[0029] The term “groWth factor” as used herein refers to a 
polynucleotide molecule, polypeptide molecule, or other 
related chemical agent that is capable of effectuating differ 
entiation of cells. Examples of groWth factors as contem 
plated for use in accord With the teachings herein include a 
epidermal groWth factor (EGF), transforming groWth factor 
alpha (TGF-alpha), transforming groWth factor-beta (TGF 
beta), human endothelial cell groWth factor (ECGF), granu 
locyte macrophage colony stimulating factor (GM-CSF), 
bone morphogenetic protein (BMP), nerve groWth factor 
(NGF), vascular endothelial groWth factor (VEGF), ?bro 
blast groWth factor (FGF), insulin-like groWth factor (IGF), 
and/or platelet derived groWth factor (PDGF). 

[0030] As used herein, the term “effective amount”, 
Whether in reference to a biomaterial or biologically active 
agent, also refers to that amount of material Which is 
pharmaceutically and physiologically acceptable to the par 
ticular patient undergoing treatment. 

[0031] Furthermore, the subject methods can be used to 
treat incontinence due to incompetent sphincter muscles 
along the GI and urinary tracts. Treatment involves the 
injection of the subject compositions directly into the 
sphincter muscles. 

[0032] Apart from the novel thermoplastic characteristics 
of some of the compositions, the composition can be further 
localiZed by the use of a clamp, balloon catheter, umbrella, 
surgical instrument, and the like. Injection of a biomaterial 
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betWeen a dual balloon catheter can be used to block the 
lumen anterior and posterior to the catheter tip. 

[0033] One method for removal of an occlusion, if desired, 
is the in vivo degradation of the composition, for example, 
by enZymes such as collagenase. The rate of degradation in 
vivo and eventual resorption by the body can be controlled 
by varying a number of factors including, Without limitation, 
the type and concentration of the collagen or other carrier 
used. This removal process also Would need to remove the 
cellular groWth and extracellular molecular structure that 
Was formed in response to the administered composition. 
Accordingly, a combination of degradative enZymes may be 
used to effectuate such removal. 

SUMMARY OF COMPOSTIONS 

[0034] One class of preparations, or compositions, that are 
injected to form obstructions include at least one Water 
insoluble material knoWn to promote responsive body pro 
cesses, including cellular in?ltration, and a carrier having 
the property of suspending the material(s) in suspension. In 
the ?rst step, one or more materials are combined With the 
carrier. Once Well mixed, this preparation is ready for 
administration to a lumen or area for bulking or sealing. 
When placed in a patient during a percutaneous or other 
means of delivery, each speci?c area so treated has the 
capability to induce an occlusion of the lumen, or bulking-up 
of the tissue or organ area With Which the preparation is in 
contact. 

[0035] For the compositions and the methods of the 
present invention, the Water-insoluble material may be 
selected from or may be a combination of materials selected 
from the folloWing non-exclusive list: ?ne particles of bone; 
?ne particles of hydroxyapatite, preferably in the 1 to 70 
micrometers particle siZe range; non-osteoinductive precipi 
tated demineraliZed bone matrix (DBM), collagen particles 
(prepared and siZed Without focusing on obtaining sharp 
edged particles), preferably in the 1 to 70 micrometer 
particle siZe range; collagen shards (prepared and siZed to 
preferentially obtain sharp-edged particles), preferably in 
the 1 to 70 micrometer particle siZe range; insoluble salts, 
synthetically derived compounds found in bone (e.g., syn 
thetic hydroxyapatite), and talc. Cross-linked tissues, such 
as With glutaraldehyde, may also be used for this purpose. 
Required characteristics of such material are: non-toxic or 
mildly toxic; insoluble in Water; and capable of inducing a 
mild in?ammatory response to induce ?brosis. Preferred 
characteristics are that the material is biodegradable and Will 
disappear in betWeen 7 and 30 days of introduction into the 
person or animal (after formation of a stable granuloma). 

[0036] Additionally, it is preferred that the starting mate 
rials are processed in such a Way as to yield particles that 
predominately are needle-shaped With sharp, or pointed, and 
not rounded, edges. Such parts may be obtained by fractur 
ing the starting materials. While not Wishing to be bound by 
a particular theory, it is believed that such sharp-edged 
particles are more effective at irritating and in?aming tissue 
to form an adhesion. A preferred embodiment of the com 
position has over 50 percent of the particles having, on 
microscopic inspection, at least one side or end With an 
angle less than 40 degrees, and preferably less than 30 
degrees. A group of such particles is termed “predominantly 
sharp-edged” for the purposes of this disclosure. 
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[0037] The preferred source of the bone, bone derivatives, 
and collagen is from human tissue, such as cadaverous 
tissue. Other possible sources are bovine, ovine, and other 
nonhuman cultured species, and synthetic sources, e.g., 
synthetic hydroXyapatite. Combinations of these materials 
are also contemplated. Further, those skilled in the art Will 
appreciate that a vast array of materials may meet this 
requirement and hence may be used according to this 
invention, even though not speci?cally mentioned herein. 

[0038] It is noted, that throughout this speci?cation, 
including the claims, by “particle siZe range” is meant that 
the median of the range of particle siZes for the middle 80 
percent of the total particle mass falls Within the speci?ed 
range. That is to say, eXcluding the 10 percent of the smallest 
particles, and the 10 percent of the largest particles, on 
volume, number or mass basis, the median of the remaining 
smallest and largest particles falls Within the speci?ed 
numerical range. Thus, a 1 to 70 micrometers particle siZe 
range may include some particles smaller than 1-micrometer 
in maXimum dimension, and some particles greater than 70 
micrometers in maXimum dimension, but the median of the 
majority of the particles falls Within the 1 to 70 micrometers 
range. 

[0039] It is further noted that the siZe distribution, general 
shape and sharpness of the particles of materials, and the 
concentration of such particles in the carrier, is adjustable for 
the intended application. Thus, Where a rapid body response 
is desired, a higher level of particles With pointed or sharp 
ends may be employed. The proper combinations can be 
readily determined by routine evaluations by one of ordinary 
skill in the art given the type or particles to be used and the 
particular application. 
[0040] An alternative composition is specially processed 
dermis that has increased retention in the body, While 
possessing a decreased rate of rejection. This is termed 
acellular dermis. As a particulate material, this generally 
does not have sharp edges. HoWever, due to its resistance to 
breakdoWn in the body, it does have utility in a composition 
used for occlusion or bulking up according to the invention. 

[0041] For the devices and the methods of the present 
invention, the carrier may be selected from or may be a 
combination of materials selected from the folloWing non 
eXclusive list: collagen; gelatin; carboXymethyl cellulose; 
hyaluronic acid; polyvinyl alcohol; thrombin; ?brin; albu 
min; and mucoadhesive polysaccharides such as chitosan, 
polyalcohols, polyamines, polyvinyls, polyamides, polyes 
ters, polyanhydrides, polyorthoesters, polyurethanes, poly 
carbonates, polyphosphaZines, and polysilicates. Also, the 
composition may contain, for eXample in the carrier, groWth 
factors including but not limited to PDGF, FGF, VEGF, 
BMP, and/or biologically active agents. Required character 
istics of the carrier are: non-toXic; able to suspend the 
Water-insoluble particles during application onto an implant; 
and retains a functional shape once delivered in the lumen or 
target tissue or organ. 

[0042] Apreferred embodiment of the present invention is 
a speci?c composition that promotes the formation of an 
occlusion by promoting responsive body processes, includ 
ing a localiZed in?ammatory response. This composition 
comprises hydroXyapatite particles in the siZe range of 1 to 
1,000 micrometers, generally having sharp points. For for 
mation of a closure of a lumen, the composition, including 
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the hydroXyapatite particles, should degrade Within 10 years, 
and preferably degrades betWeen 7 and 30 days after implan 
tation. HoWever, for bulking up of tissues, such degradation 
is not necessary, and is undesirable. For such bulking up 
applications, highly crystalline hydroXyapatite is preferred. 
Thus, the selection of the type of Water-insoluble particle 
Will depend on a particular application and objective. 

[0043] In one embodiment, the selected particles are sus 
pended in a carrier, such as, but not limited to, gelatin. 
Typically the gelatin is made into an aqueous solution 
having a 1 to 70 percent gelatin Weight/total Weight of 
aqueous solution (before adding particles), preferably 25 to 
40 percent Weight/total Weight in aqueous solution. The 
volume of unpacked hydroXyapatite particles Which are 
added to a volume of this solution should comprise approXi 
mately 50 to 95 percent of the total implant volume (e. g., the 
total volume of the gelatin aqueous solution, the hydroXya 
patite particles, and other components of the implant com 
position). These particles are miXed into the solution to form 
a slurry or suspension in Which the carrier solution (e.g., the 
gelatin solution) occupies spaces betWeen the particles, and, 
depending on the relative concentrations, may ?ll a larger 
space betWeen the particles. 

[0044] This composition may be utiliZed for application to 
areas to cause or promote closures or occluding of lumens, 
or bulking or sealing of tissues. For eXample, one speci?c 
surgical procedure to bene?t from the present invention is a 
vasectomy. In one eXample, an injection of a composition of 
the present invention is injected into a small area of the vas 
deferens, resulting in a blockage effectuating steriliZation. 
Another eXample is blockage of arteriovenous malforma 
tions, as by injection of a composition according to the 
present invention. Other applications include the blockage 
of tear ducts, salivary gland ducts, and sWeat gland ducts, 
and the bulking up of sphincter muscles and vocal chords. 

[0045] While not Wishing to be bound to a particular 
theory, it is believed that the possible mechanisms for the 
formation of an occlusion in a lumen, and the bulking of 
tissue upon administration of the composition according to 
this invention, is one or more of the folloWing: in?ammation 
leading to scar tissue formation and/or adhesion; cellular 
in?ltration in Which ?brous or other tissue groWs over 
particles of the composition, and other cellular, chemical, 
biochemical, and/or physiological reactions upon the mass 
that modify the mass While the functional obstruction of the 
lumen is maintained. These possible mechanisms are col 
lectively referred to in this application as ‘responsive body 
processes’ and are not meant to be limiting as to other 
general or speci?c processes that may be initiated as a result 
of the implant. 

[0046] It is noted that the induction or promotion of such 
responsive body processes by particles in the composition of 
the present invention is believed to be one factor that 
differentiates the present invention from other methods and 
compositions in the art that use largely synthetic polymers or 
adhesives to form a plug or seal tissues together. While such 
synthetic materials may promote some super?cial reactions, 
their compositions remain largely intact, and are not acted 
upon by body processes. In contrast, the compositions of the 
present invention may be largely acted upon, and/or 
resorbed over time, creating a different type of occlusion or 
bulk-up region. 
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[0047] Thus one general embodiment of the present inven 
tion is a method of forming an occlusion or bulk-up area by 
the steps of: 

[0048] 1. preparing a preparation of particles that, 
upon placement in a living body, promotes respon 
sive body processes, and 

[0049] 2. injecting a quantity of said composition into 
a lumen, tissue, or organ. 

[0050] The injection promotes formation of an occlusion 
or bulk-up region in the area of the injecting. Multiple 
injections may be given at one time, in different body areas. 

[0051] A further embodiment is to prepare the particles in 
an aqueous solution of gelatin, to form a suspension for 
injecting. A further embodiment is to inject the preparation 
using a syringe, such as via a percutaneous injection. 

[0052] Thus, one advantage of some embodiments of the 
present invention over other methods that use synthetic 
polymer compositions that may set rapidly upon adminis 
tration, is that the compositions of the present invention do 
not tend to stick to the end of the needle, syringe or other 
applicator during administration (see, in contrast, US. Pat. 
No. 5,826,584, column 3, line 46). In the present invention, 
a suf?cient quantity of material may be injected as a bolus, 
expanding the lumen and effectively closing it off. During a 
transition including, for example, cellular in?ltration to 
absorb the particles in the bolus, the composition maintains 
the occlusion. The occlusion is made more permanent With, 
for example, ongoing cellular in?ltration and other cellular 
and biochemical/immunological processes upon the compo 
sition. 

[0053] Depending on the site of injection, this method 
may result in the narroWing or the closure of a body opening. 
For instance, Where it is medically desirable or necessary to 
close the cervical opening of the uterus, an injection of the 
preparation at or near the cervical opening results in adhe 
sion formation (or scar tissue formation) that closes the 
uterus. More broadly, this method can be applied to a Wider 
range of medical conditions Where it is desirable to close or 
narroW an opening. 

[0054] It is noted that, depending on the nature of the 
surgery and the anatomy and condition of the patient, certain 
procedures may be used to assure desired positioning of the 
composition, at least until an adhesion or occlusion is 
formed. For instance, the application of one or more 
enZymes that promote a binding of adjacent structures, such 
as by enZymatic catalysis, may be used to maintain the 
desired juxtaposition during formation of an adhesion. Spe 
ci?cally, US. Pat. No. 5,549,904 (Juergensen et al.) is 
incorporated by reference regarding a biological adhesive 
composition employing as the key ingredient a tissue trans 
glutaminase enZyme. This enZyme has been found to pro 
mote adhesion betWeen tissue surfaces by catalyZing the 
reaction betWeen glutaminyl residues and amine donors. 
Such technology is applied by incorporating into the com 
position, or preparation, glutaminyl residues and/or amine 
donors, and materials providing a solution of the enZyme on 
the lumen cell surface, or other target area, prior to admin 
istering the composition or preparation. 

EXAMPLES OF APPLICATIONS 

[0055] It Will be appreciated by those skilled in the art that 
the speci?cs of the composition of this invention, its method 
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of preparation and use are applicable to such compositions 
for use in any mammal species. Nonetheless, because human 
use is considered likely to be the principal application of this 
neW material, the folloWing description concentrates on 
exemplifying this material for human applications. 

[0056] In one embodiment, pulveriZed dermis having a 
particle siZe range of approximately 40-120 micrometers 
Was added to a 5 percent solution of gelatin to reach a 90 
percent volume of dermis particles to total volume of 
prepared implant material. The gelatin solution is liquid at 
temperatures above approximately 20 degrees Centigrade. 
HoWever, because the relative solids concentration is so 
high, the ?nal implant consistency, namely ranging betWeen 
a slurry and a paste, is such that the implant composition can 
be applied for the purposes of this invention. 

[0057] In a second embodiment, a composition is prepared 
by mixing allograft-derived bone particles that have been 
siZed to pass through a 20 micrometer mesh screen and that 
remain on a 5 micrometer mesh screen. These particles are 
obtained by separation on a gyrating laboratory sieve. 1.5 
cubic centimeters of these unpacked particles are suspended 
by mixing by stir bar, until homogeneous, into a three 
milliliter volume of a 20 to 30 percent gelatin solution, the 
preparation of Which is described in detail beloW. This 
suspension is largely stored in appropriate sterile vessels and 
stored froZen. As needed, a 0.25 to 0.50 ml. of this suspen 
sion is loaded into a sterile syringe. The tip is sealed With a 
sterile cover and Warmed in a Water bath at 40-45 degrees 
Centigrade. 
[0058] A male subject in need of steriliZation is then 
prepared for the procedure. One of the vas deferens is 
manually located and held betWeen the thumb and index 
?nger of the surgeon or assistant. A local anesthetic is 
applied to the area above the planned site of injection, and 
also the vas deferens itself is in?ltrated With anesthetic. The 
other vas deferens is similarly in?ltrated. 

[0059] Then a specialiZed vas deferens ?xing clamp (see 
US. Pat. No. 4,920,982, for an example) is applied over the 
scrotum skin and underlying vas deferens, and closed to 
tighten around the vas deferens. The needle of the syringe 
containing the composition then pierces the scrotum skin 
and its tip enters the lumen of the vas deferens. Once 
position is con?rmed, a quantity of the composition is 
injected into the lumen of the vas deferens. Optionally, the 
injection continues until a slight lump is visually observed in 
the vas deferens, representing the mass of the composition. 
The needle is then WithdraWn and normal postoperative 
procedure is folloWed for treating the puncture. The other 
vas deferens is similarly occluded. 

[0060] The percutaneous injection so described is pictured 
in FIG. 1, Where a syringe, 101, having a plunger, 102, and 
an attached holloW needle, 103, contains a ?oWable com 
position, 120. The end of the needle, 103, is positioned in the 
lumen, 140, of the vas deferens, 142, Which is in contact 
With the scrotum skin, 144. After con?rming proper posi 
tioning, as by radiographic or visual means, a desired 
quantity of the composition is injected into the lumen. The 
needle is then WithdraWn, and a dressing, as needed, is 
placed on the external puncture caused by the needle. In a 
preferred embodiment, the carrier of the particulate material 
is ?oWable at an elevated temperature, and solidi?es upon 
equilibration With the temperature of the subject living 
mammal. 
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[0061] The same composition may also be applied to 
effectuate sterilization of a female. After appropriate prepa 
ration and anesthetiZation, as needed, a catheter attached to 
a syringe is directed to each Fallopian tube, and an effective 
amount of the composition is injected into each tube to 
occlude the tube. Compositions are prepared Within the 
parameters according to this invention, and are applied in 
this or other methods of application knoWn to those skilled 
in the art, to occlude each Fallopian tube to effectuate 
steriliZation. 

[0062] Kits of the present invention include 1) an implant 
able composition comprising a) Water-insoluble particles 
that promote one or more of cellular in?ammation, in?ltra 
tion, or adhesion, and b) a carrier to form a paste or 
suspension, and 2) instructions for delivering the implant 
able composition to a lumen, tissue or organ in need of 
occlusion or bulking, such that upon delivering the implant 
able composition, an occlusion forms in the lumen, or a 
bulked up area forms in the tissue or organ of the living 
mammal. These and other kits also may include speci?c 
syringes, needles, catheters, and the like, to be used for 
delivering the implantable composition. 
[0063] In particular, kits may include materials for the 
composition selected from the nonexclusive lists of Water 
insoluble particles, carriers, groWth factors and biologically 
active agents that are provided in this disclosure. 

[0064] One embodiment of a kit contains a syringe ?lled 
With a predetermined quantity of siZed Water-insoluble par 
ticles, and a second syringe ?lled With a carrier mixed With 
a solvent such as Water. The syringes are opened and joined 
together, and the particles and carrier are mixed by alter 
nately moving the plunger of each syringe to move and mix 
the materials together. Once Well mixed, to a desired con 
sistency, a syringe, catheter, or other delivery device is 
attached to the syringe holding the mixed composition, and 
the composition is thereby delivered to a lumen, tissue, or 
organ in need thereof. Another embodiment uses a syringe 
that has a pliable, ?exible section of the syringe barrel. Once 
all materials are in this syringe, this pliable area is pressed, 
as by ?ngers, to mix the materials. The mixed materials, or 
composition, are then delivered in standard fashion by 
pressing the plunger of the syringe. These approaches to kits, 
and reconstituting compositions, is more fully described in 
co-pending U.S. applications, Ser. Nos. 09/474,276, 09/751, 
929, and 09/792,894, Which are incorporated by reference. 

[0065] Applications for the use of compositions, methods 
and kits of the present invention include applying the 
compositions to block or occlude tear ducts, salivary gland 
ducts, sWeat gland ducts, and arteriovenous connections, to 
treat conditions Where such blockage or occlusion is desired. 
For example, in a condition knoWn as arteriovenous anas 
tomosis, Where an artery and a vein are improperly joined, 
leading to ‘starving’ of cells that are supplied by a capillary 
bed that is bypassed due to the anastomosis, the improper 
junction of the anastomosis may be occluded by use of a 
composition of the present invention, applied to form a 
blockage of the improper channel, thereby redirecting the 
arterial How to the capillary bed. 

[0066] Still other applications use compositions, methods 
and kits of the present invention to bulk up sphincter 
muscles and vocal chords. In these applications it is pre 
ferred that the particulate component of the composition 
does not resorb into the body. 
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[0067] Another embodiment of the present invention is to 
cut of the blood supply to a tumor by occluding an artery, 
and/or a capillary plexus, that directly supplies the tumor. 

[0068] Another embodiment of the present invention is to 
form a blockage or occlusion in man-made channels made in 
bones such as the skull. For instance, a temporary cranial tap 
may be made by a surgeon to release blood that has pooled 
betWeen the brain and the skull, such as due to a concussion. 
A composition of the present invention may be used to ?ll 
such a channel after the release of the blood and pressure. 
This prevents the passage of extra cranial ?uids, or patho 
gens, through the channel. 

[0069] The compositions, methods and kits of the present 
invention may be used for the blockage or occlusion of other 
ducts, channels, and lumens, and the bulking up of tissues 
and muscles other than those described above, such as may 
be envisioned and practiced by one of skill in the art. 

PREPARATIONS OF A PREFERRED TYPE OF 
COMPOSTION 

[0070] A preferred composition is ?uid at a ?rst tempera 
ture (e. g., above 38° C.) and becomes thermally cross-linked 
at or just above a second temperature, corresponding to the 
normal body temperature of the organism into Which the 
composition is to be implanted (e.g., at 38° C. in humans). 
This approach is more ?lly described in co-pending US. 
application, Ser. No. 09/014,519, Which is incorporated by 
reference. 

[0071] The terms “thermoplastic,”“thermally cross 
linked” or “thermally cross-linkable” are used herein to 
describe the property of a composition Which contains 
molecules Which, at or beloW a given temperature and 
concentration, associate in such a fashion as to result in 
gelation of a solution containing these molecules. 

[0072] The gelatin acts as a carrier phase and has the 
ability to thermally cross-link over a very small temperature 
range. This thermal cross-linking reaction is largely con 
trolled by physical entanglement and hydrogen bonding 
betWeen chains, and so is dependant on concentration and 
temperature. Additionally, since gelatin has been used exten 
sively in the medical market, its in vivo properties are 
thoroughly studied. The gel-foam sponge is the most famil 
iar application of this biopolymer. Studies have indicated 
that gelatin is only mildly antigenic upon implantation, and 
is comparable in some of its properties to collagen. HoW 
ever, collagen does not exhibit the thermal cross-linking 
property so important to the composition of this invention. 

[0073] The manufacture of gelatin is based on the partial 
hydrolysis of collagen. Collagen is available from skin, 
bone, cartilage, tendon and other connective tissue. Skin and 
bone yield Type I and Type III collagen molecules, While 
tendon yields nearly pure Type I collagen, and cartilage 
yields a mixture of Type II and rarer types of collagen 
molecules. Gelatin molecules resemble collagen triple heli 
ces, hoWever, they are partially hydrolyZed. As a result, in 
solution they have little organiZation. But, as the solution 
cools, the gelatin molecules begin to form helical structures. 
As the solution cools further, the viscosity increases and a 
phase transformation from a solution to a gel occurs. This 
phase change is reversible When heat is added. 

[0074] The set time and set temperature of a gelatin 
solution are dependent on the concentration of gelatin in 
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solution, the molecular Weight, or intrinsic viscosity, of the 
gelatin molecules, and the pH of the solution. At the iso 
electric point, or the pH at Which the gelatin molecules are 
electrically neutral, the set time is the shortest. 

[0075] Collagen can be partially hydrolyzed by several 
methods. The Type Aprocess is the simplest and most rapid 
process, in Which dilute acid (eg less than 1 M HCl) is used 
to partially hydrolyZe the collagen. Type A processing is 
generally used With porcine skin and demineraliZed bovine 
bone. The Type B process uses an alkaline solution to 
partially hydrolyZe the collagen. Type B processing is gen 
erally used With bovine hide and demineraliZed bovine bone. 
Finally, enZymes, such as pepsin, may be used to partially 
hydrolyZe collagen. Pepsin preferentially cleaves peptide 
bonds betWeen aromatic amino acids. Pepsin also acts as an 
esterase, but amides of amino acids are not hydrolyZed. 

[0076] As one example of this method, the gelatin is 
prepared from the bones of the species into Which the 
compositions are to be implanted, by crushing and defatting 
the bones folloWed by soaking for about 24 hours in approxi 
mately 300 mg/L pepsin in a 0.5 M acetic acid at 33° C. The 
pH of the resulting solution is brought to 9.0 With sodium 
hydroxide to denature the pepsin, then it is returned to 7.0 
With hydrochloric acid. The temperature of the solution is 
raised to 60° C. for about 15 to 30 minutes and returned to 
4° C. to effect denaturation of remaining collagen and 
complete conversion to gelatin. The resulting solution is 
?ltered to remove particulates and dialyZed against distilled 
Water for 48 hours in a 50K-100K molecular Weight cut-off 
(50K-100K MWCO) dialysis membrane. After lyophiliZa 
tion, the gelatin is redissolved in phosphate buffered saline 
(PBS) or Water to an effective concentration of about 30-45 
Weight percent of gelatin in solution. 

[0077] The gelatin content of the composition is desirably 
betWeen about 15-30% (W/W). The gelatin may be derived 
from the same or different species than that into Which the 
composition is to be implanted. For example, human, por 
cine, bovine, equine, or canine gelatin is derived from 
collagen sources such as bone, skin, tendons, or cartilage, 
and may then be mixed With non-osteoinductive DBM. As 
noted above, the collagen is converted to gelatin via, liming, 
acidi?cation or by enZymatic extraction, for example by 
pepsin or like enZymatic treatment, folloWed by denatur 
ation by heat or other means. 

[0078] The gelatin may be derived from tissue by masti 
cation of the tissue, folloWed by an extended treatment 
capable of breaking cross-links in the long collagen chains. 
In one embodiment, the tissue is ground then soaked for 
about 24-72 hours at betWeen about 2-40° C. in dilute acid, 
such as 0.1 normal acetic acid. Preferably, an enZyme such 
as pepsin at a suf?ciently high concentration is added. 
Pepsin concentrations of betWeen about 10-20,000 i.u./liter, 
100-2,000 i.u/liter, or like concentrations are added to the 
dilute acid at the start of the treatment, With the period of 
treatment being adjusted according to the enZyme concen 
tration used. Solids are removed from the composition, for 
example by centri?igation, and the supernatant material in 
solution having a molecular Weight of about 50,000 daltons 
or higher is retained. This may be achieved by any of a 
number of methods knoWn in the art including, but not 
limited to, dialyZing the supernatant in a 50,000 dalton 
molecular Weight cut-off membrane against several changes 
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of solution, ultra?ltration against a membrane having a like 
molecular Weight cut-off, (MWCO) or gel permeation chro 
matography through a medium having a 50,000 dalton 
molecular mass cut-off. It Will be recogniZed by those skilled 
in the art that the higher the MWCO of the gelatin, the loWer 
the yield. Accordingly, loWer MWCO gelatin preparations, 
doWn to about 1000 dalton MWCO’s could be used, recog 
niZing that undesirable loW molecular Weight species might 
thereby be retained. 

[0079] The gelatin solution resulting from the foregoing 
extraction is preferably denatured, for example by heat 
treatment to above about 50° C. The denatured protein is 
then stored in a froZen state or it may be freeZe-dried or 
precipitated, for example in a volatile organic solvent, and 
reconstituted in a solution, such as an isotonic saline solu 
tion, at a concentration of betWeen about 15-30% (W/W) 
gelatin. 

[0080] The non-osteoconductive demineraliZed bone is 
preferably in a poWdered form, and is preferably composed 
of particles in the siZe range betWeen about 1-70 pm particle 
siZe range. Methods for producing demineraliZed bone poW 
der are knoWn in the art (see for example US. Pat. No. 
5,405,390, herein incorporated by reference for this pur 
pose), and are not, therefore, elaborated here. DemineraliZed 
bone poWder is mixed With the gelatin solution prepared as 
described above, to form a composition comprising about 
0-25% (W/W) demineraliZed bone poWder. 

[0081] Compositions prepared as described above are eas 
ily extruded from a syringe, particularly When the tempera 
ture is elevated to above about 40° C., for example by 
immersion in a Water bath, by limited treatment in a micro 
Wave, by placement in a syringe Warmer, or any of a number 
of other methods for heating the container. The extruded gel 
is resilient, sticky and easily forms into a bolus inside the 
lumen. The composition retains its strength and is poorly 
soluble in saline once it sets-up. 

[0082] Accordingly, having generally described the com 
positions of this invention, and taking into account the 
speci?cs of the exemplary support provided beloW, the 
folloWing guidelines for the preparation and use of the 
composition of this invention are provided: 

[0083] The gelatin from DBM should be prepared at a 
temperature betWeen about 30 and 37° C. While the yield is 
higher (60%) at 37° C., the quality, based on measured 
kinematic viscosity, is slightly loWer than that produced at 
30° C. Preferably, the gelatin is produced by limited 
hydrolysis of collagen With the assistance of an enZyme, 
such as pepsin, or like enZyme. Aconcentration of pepsin set 
at 300 U/L-500 U/L Works Well, but those skilled in the art 
Will recogniZe that a Wide range of enZyme concentrations 
could be tested, based on What is disclosed herein. Those 
skilled in the art Will recogniZe that acid or alkaline pro 
cessing of skin and tendon may be an alternative to the 
pepsin technique. 

[0084] The ?nal composition preferably comprises gelatin 
having a viscosity of about 3600 centipoise at 44° C. (When 
measured in the linear range of a viscosity/sheer rate plot 
—0.87/s), or a kinematic viscosity of about 0.7 centistokes 
at 44° C. The concentration of the gelatin in the carrier phase 
(i.e. absent added osteogenic components) is preferably 
about 30-45% (W/W), (approximately 50-60% W/v), to 
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ensure that gelation at 38° C. Will occur in a reasonable 
amount of time. Naturally, those skilled in the art Will 
recognize that, depending on the species of the organism 
into Which the composition is to be implanted, different 
temperatures may be required. These needs are accommo 
dated by altering the gelatin concentration, increasing the 
concentration if a higher gel temperature is desired, and 
loWering the concentration if a loWer gel temperature is 
desired. 

[0085] While the above details regard the preparation of a 
speci?c thermoplastic gelatin, it should be appreciated that 
a Wide range of polymeric compounds, such as enumerated 
in the nonexclusive list above, are usable as carriers in the 
present invention. Many of these carriers are not adjustable 
to How slightly above body temperature and to set or solidify 
near body temperature. HoWever, such carriers may have 
other properties to recommend their use in different appli 
cations. The preparation of such polymers for use as a carrier 
is Well knoWn to those of ordinary skill in the art of polymer 
chemistry. 
[0086] It is noted that the ?gure depicting this invention is 
merely representative of particular embodiments and are not 
meant to limit the range of possible con?gurations to Which 
this invention may be applied. The features are represented 
and described by numbers consistent from draWing to draW 
ing, Where possible. 

[0087] Having generally described this invention, includ 
ing the best mode thereof, those skilled in the art Will 
appreciate that the present invention contemplates the fol 
loWing embodiments, and equivalents thereof. HoWever, 
those skilled in the art Will appreciate that the scope of this 
invention should be measured by the claims appended 
hereto, and not merely by the speci?c embodiments eXem 
pli?ed herein. 

What is claimed is: 
1. A method of administering a closure-forming or bulk 

ing up composition in a living mammal, comprising 

a. miXing together, to form a composition, at least one 
type of Water-insoluble particle and a carrier; and 

b. applying the composition to at least one speci?c area of 
a lumen or other body region in need of closure; 

Whereby applying the composition results in closure or 
bulking up of the at least one speci?c area. 

2. A method of administering a closure-forming or bulk 
ing up composition in a living mammal, comprising 

a. miXing together, to form a composition, at least one 
type of Water-insoluble particle that promotes respon 
sive body processes and a carrier; and 

b. applying the composition to at least one speci?c area of 
a lumen or other body region in need of closure; 

Whereby applying the composition results in closure or 
bulking up of the at least one speci?c area. 

3. A method of administering a closure-forming or bulk 
ing up composition in a living mammal, comprising 

a. obtaining at least one type of Water-insoluble particle 
that promotes responsive body processes, from the 
group consisting ?ne particles of bone; ?ne particles of 
hydroXyapatite, in the 1 to 70 micrometers particle siZe 
range; non-osteoinductive demineraliZed bone matriX, 
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preferably in the 125-250 micrometer particle siZe 
range; collagen shards, preferably in the 125-250 
micrometer particle siZe range; insoluble salts, and talc; 

b. miXing together, to form a composition, said at least 
one type of Water-insoluble particle and a carrier; and 

c. applying the composition to at least one speci?c area of 
a lumen or other body region in need of closure, or 
tissue or organ in need of bulking up; 

Whereby applying the composition results in closure or 
bulking up of the at least one speci?c area. 

4. The method according to claim 3, Wherein said carrier 
is selected from the group consisting of: collagen; gelatin; 
carboXymethyl cellulose; hyaluronic acid; polyvinyl alco 
hol; thrombin; ?brin; albumin; and mucoadhesive polysac 
charides such as chitosan, polyalcohols, polyamines, poly 
vinyls, polyamides, polyesters, polyanhydrides, polyortho 
esters, polyurethanes, polycarbonates, polyphosphaZines, 
polysilicates, and miXtures thereof. 

5. The method according to claim 3, additionally com 
prising the step of including an additive in the carrier, said 
additive selected from the group consisting of groWth fac 
tors, biologically active agents, and combinations thereof. 

6. The method according to claim 5, Wherein at least one 
groWth factor is selected from the group consisting of PDGF, 
FGF, VEGF, BMP, EGF, ECGF, and PDGF. 

7. The method of claim 3 Wherein said applying of the 
composition is done by percutaneous injection to a location 
in need thereof 

8. An implantable composition for administration to a 
lumen of a living mammal, to close the lumen, comprising: 

a. Water-insoluble particles, and 

b. a carrier compound, such that When combined in a 
liquid, the Water-insoluble particles are suspended in a 
solution. 

9. An implantable composition for administration to a 
lumen of a living mammal, to close the lumen, comprising: 

a. Water-insoluble particles that promote responsive body 
processes, and 

b. a carrier compound, such that When combined in a 
liquid, the Water-insoluble particles are suspended in a 
solution. 

10. An implantable composition for administration to a 
lumen of a living mammal, to close the lumen, comprising: 

a. Water-insoluble particles that promote responsive body 
processes, and 

b. a carrier compound, such that When combined in a 
liquid, the Water-insoluble particles are suspended in a 
solution, 

Wherein said carrier compound is thermoplastic gelatin 
and said solution is ?oWable at a temperature above 
the body temperature of a subject living mammal, 
and is not ?oWable at the said body temperature. 

11. The implantable composition according to claim 9, 
Wherein the carrier is selected from the group consisting of: 
collagen; gelatin; carboXymethyl cellulose; hyaluronic acid; 
polyvinyl alcohol; thrombin; ?brin; albumin; and mucoad 
hesive polysaccharides such as chitosan, polyalcohols, 
polyamines, polyvinyls, polyamides, polyesters, polyanhy 
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drides, polyortho-esters, polyurethanes, polycarbonates, 
polyphosphaZines, polysilicates, and mixtures thereof. 

12. The implantable composition according to claim 11, 
Wherein the Water-insoluble particles are selected from the 
group consisting of ?ne particles of bone; ?ne particles of 
hydroXyapatite, in the 1 to 70 micrometers particle siZe 
range; non-osteoinductive demineraliZed bone matriX, pref 
erably in the 125-250 micrometer particle siZe range; col 
lagen shards, preferably in the 125-250 micrometer particle 
siZe range; insoluble salts, and talc. 

13. An implantable composition for administration to a 
tissue or organ of a living mammal, to add bulk to the tissue 
or organ, comprising: 

a. Water-insoluble particles, 

b. carrier compound, such that When combined in a liquid, 
the Water-insoluble particles are suspended in a solu 
tion. 

14. An implantable composition for administration to a 
tissue or organ of a living mammal, to add bulk to the tissue 
or organ, comprising: 

a. Water-insoluble particles that promote responsive body 
processes, and 

b. a carrier compound, such that When combined in a 
liquid, the Water-insoluble particles are suspended in a 
solution. 

15. An implantable composition for administration to a 
tissue or organ of a living mammal, to add bulk to the tissue 
or organ, comprising: 

a. Water-insoluble particles that promote responsive body 
processes, and 

b. a carrier compound, such that When combined in a 
liquid, the Water-insoluble particles are suspended in a 
solution, 

Wherein said carrier compound is thermoplastic gelatin 
and said solution is ?oWable at a temperature above 
the body temperature of a subject living mammal, 
and is not ?oWable at the said body temperature. 

16. The implantable composition according to claim 14, 
Wherein the carrier is selected from the group consisting of: 
collagen; gelatin; carboXymethyl cellulose; hyaluronic acid; 
polyvinyl alcohol; thrombin; ?brin; albumin; and mucoad 
hesive polysaccharides such as chitosan, polyalcohols, 
polyamines, polyvinyls, polyamides, polyesters, polyanhy 
drides, polyortho-esters, polyurethanes, polycarbonates, 
polyphosphaZines, polysilicates, and miXtures thereof. 

17. The implant according to claim 16, Wherein the 
Water-insoluble particles are selected from the group con 
sisting of ?ne particles of bone; ?ne particles of hydroXya 
patite, in the 1 to 70 micrometers particle siZe range; 
non-osteoinductive demineraliZed bone matriX, preferably 
in the 125-250 micrometer particle siZe range; collagen 
shards, preferably in the 125-250 micrometer particle siZe 
range; insoluble salts, and talc. 

18. A method of promoting the formation of an occlusion 
in a lumen, or a bulked-up region in a tissue or organ, 
comprising the steps of: 

a. preparing a composition comprising Water insoluble 
particles, said particles promoting formation of an 
adhesion, and 
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b. injecting a quantity of said composition into a body 
area of a living mammal, such that adhesion formation 
is promoted in the area of the injecting. 

19. The method according to claim 18, Wherein the 
injection is percutaneous. 

20. The method according to claim 3,Wherein said closure 
is for a lumen or channel in a structure selected from the 
group consisting of a vas deferens duct, a tear duct, a 
salivary gland duct, a sWeat gland duct, an arteriovenous 
connection, an arteriovenous anastomosis, an artery supply 
ing a tumor, a capillary pleXus supplying a tumor, or a 
manmade channel in need of said closure. 

21. The method according to claim 3,Wherein said bulking 
up is for a tissue or organ selected from the group consisting 
of sphincter muscles and vocal chords 

22. The implantable composition according to claim 9, 
Wherein said lumen is selected from the group consisting of 
a vas deferens duct, a tear duct, a salivary gland duct, a sWeat 
gland duct, an arteriovenous connection, an arteriovenous 
anastomosis, an artery supplying a tumor, a capillary pleXus 
supplying a tumor, or a man-made channel in need of said 
closure. 

23. The method according to claim 14, Wherein said 
administration to add bulk is to a tissue or organ selected 
from the group consisting of sphincter muscles and vocal 
chords. 

24. The implantable composition according to claim 18, 
Wherein said adhesion formation is in a lumen selected from 
the group consisting of a vas deferens duct, a tear duct, a 
salivary gland duct, a sWeat gland duct, an arteriovenous 
connection, an arteriovenous anastomosis, an artery supply 
ing a tumor, a capillary pleXus supplying a tumor, or a 
manmade channel in need of said closure. 

25. The method according to claim 18, Wherein said 
adhesion formation is in a tissue or organ selected from the 
group consisting of sphincter muscles and vocal chords. 

26. Akit for lumen-closing or a tissue-bulking implant for 
a living mammal, comprising: 

a. an implantable composition comprising Water-insoluble 
particles that promote one or more of cellular in?am 
mation, in?ltration, or adhesion, and a carrier to form 
a paste or suspension; and 

b. instructions for delivering said implantable composi 
tion to a lumen, tissue or organ in need of occlusion or 
bulking, 

Wherein upon said delivering, an occlusion forms in the 
lumen, or a bulked up area forms in the tissue or 
organ of the living mammal. 

27. The kit according to claim 26, Wherein said carrier is 
selected from the group consisting of: collagen; gelatin; 
carboXymethyl cellulose; hyaluronic acid; polyvinyl alco 
hol; thrombin; ?brin; albumin; and mucoadhesive polysac 
charides such as chitosan, polyalcohols, polyamines, poly 
vinyls, polyamides, polyesters, polyanhydrides, 
polyorthoesters, polyurethanes, polycarbonates, polyphosp 
haZines, polysilicates, and miXtures thereof. 

28. The kit according to claim 26, Wherein said Water 
insoluble particles are selected from the group consisting of 
?ne particles of bone; ?ne particles of hydroXyapatite, in the 
1 to 70 micrometers particle siZe range; non-osteoinductive 
demineraliZed bone matriX, preferably in the 125-250 
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micrometer particle size range; collagen shards, preferably 
in the 125-250 micrometer particle siZe range; insoluble 
salts, and talc. 

29. The kit according to claim 26, Wherein said instruc 
tions provide for miXing said Water-insoluble particles and 
said carrier in a syringe. 

30. The kit according to claim 29, Wherein said syringe 
has a ?exible area of its barrel to facilitate miXing. 

31. The kit according to claim 26, Wherein at least one of 
said Water insoluble particles and said carrier is provided in 
a syringe. 
32.A method for closure of a lumen, or bulking up of a 

tissue or organ in a living mammal, comprising: 

a. obtaining a kit comprising an implantable composition 
comprising Water-insoluble particles that promote one 
or more of cellular in?ammation, in?ltration, or adhe 
sion, and a carrier to form a paste or suspension; and 

b. administering said implantable composition to a lumen 
in need of closure, or to a tissue or organ in need of 
bulking up. 

33.The method according to claim 32, additionally com 
prising folloWing prescribed instructions for the preparation 
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and miXing of said Water-insoluble particles and said carrier 
to form said implantable composition. 

34.The method according to claim 32, Wherein said 
carrier is selected from the group consisting of: collagen; 
gelatin; carboXymethyl cellulose; hyaluronic acid; polyvinyl 
alcohol; thrombin; ?brin; albumin; and mucoadhesive 
polysaccharides such as chitosan, polyalcohols, polyamines, 
polyvinyls, polyamides, polyesters, polyanhydrides, poly 
orthoesters, polyurethanes, polycarbonates, polyphosphaZ 
ines, polysilicates, and miXtures thereof. 

35.The method according to claim 32, Wherein said, 
Wherein said Water-insoluble particles are selected from the 
group consisting of ?ne particles of bone; ?ne particles of 
hydroXyapatite, in the 1 to 70 micrometers particle siZe 
range; non-osteoinductive demineraliZed bone matrix, pref 
erably in the 125-250 micrometer particle siZe range; col 
lagen shards, preferably in the 125-250 micrometer particle 
siZe range; insoluble salts, and talc. 


