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BACKGROUND OF THE INVENTION

Menstrual bleeding is a part of normal life for women. The onset of
menstruation, termed msnarche, usually occurs &t the age of 12 or 13, The length of
awoman's monthly cycle may be irreguiar during the first cne to two years. Once the
menstrual cycle stabilizes, a normal cycle may range from 20 to 40 days, with 28 days
commonly being an average. Age. weight, athletic activity and alcohol consumpticn
are several factors that affect menstiual cycles. For example, younger women {under
the age of 21) and older women {over the age of 491 tend to nave longer cycls times,
generally averaging 31 days and over. Similarly, wamen who are very thin or athletic
alsa have longer cycles. In contrast, women wha consume aleohol on a regular basis
lend to have shorter cycle times.

Nearly all wornen, at some lime during thelr reproductive iife, experence some
type of menstrual disorder, These disorders range from mild 1o severe, ofien resuliing
in numeroeus lost work hours and the disruption of personaliiamily fife each rmonth. In
general, physical symptoms such as blosting, bieast tenderness, severe cramping
{dysmenorrhea) and slight, temporary weight gain frequently occur during most
menstrual cycles. In addition 1o physical symptoms, emotional hypersensfivity is also
very common. Women report a wide range of emotional symptoms, including
depression, anxisty, snger, tension and frritabilty. These symptomns are worss a
week or 50 before 8 woman's menstrual period, generally resolving aftarward.

Many women also suffer from a condition called menorrhagia (heavy bleeding).
Menorrhagia is a clinical problem characterized by extremely heavy flow/bieeding and
rajor discomfort characterized by blood toss excesding 80 cefmonth. 1t is estimated
that 1 in 5 women between the ages of 35 and 50, or approximately 8.4 million

-
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women in the United States alone, are affected by menorrhagia.  Fibroids, hormonal
imbalance and certain drugs, such as anticoagulants and  anii-inflammatory
medications, are common causes of heavy bleeding.

Women diagnosed with menorrhagia or dysmenarrhea have fimited treatment
aptions available to them. Currently, other than hormone therapy and a few
axperimental pain managament techriques, hysterectomy (removal of the uterus) and
endometrial ablation/resection (destruction of the lining of the uterus) are the clinicatly
accepted treatment modalities for menarrhagia. Both of these surgical procedures
eliminate the possibility of childbearing. Further, hysterectomy requires up to a six
weak recavery fime and a lifetime of hormone therapy when the ovaries are removed.
Endometrial ablation has a low success rate at achieving amenorrhea (cessation of
menstrual bleeding). As a result, many of the women affected by menorrhagia are
driven to make lifestyie-altering decisions.

Over 600,000 hysterectomies are psrformed each year in the United States. It
is astimated that 1 in 3 women in the L8, have a hysterectony before the age of 85.
Menorrhagia is the most comman reason why hysterectomies are performed. Several
studies bave estimated that menorrhagia is the cause of 30% {some studies as high
as 50%) of the 600,000 annual hystsrectomias, resulting in a basis of 180,000 to
300,000 procedures annually, Financially, these numbers translate inte anrual
hospital costs that exceed $5 billion per year.

Based on these statistics, hysterectomy is & very comimon operstion. In
general, there are three types of hystersctomies: partial, total and radical. As shown
in Figure 1, a partial fysterectomy involves removal of the upper portion 10 of the
uterus 12 (whareby the dotted lines in the figure indicated the area removed), [eaving
the cervix 14 ang the base 16 of the uterus 12 intact. Figure 2 illustrates 2 fotal
hysterectomy whereby the entire uterus 12 and cervix 14 are removed. A radical
hysterectomy, shown in Figure 2, entals removal of the uterus 12, both Falloplan
tubies 18, boih ovaries 20, and the upper part of the vagina 22, Each of the above
three procedures may be peformed via an abdominal incision  {abdominal
hysterectomy) ar through a vaginal incision {vaginal hysterectomy).

After the operation, the hospital stay 1 generally less than a week, depsnding
on the type of hysterectomy and whether there are any complications.  Since a
hysterectory is a major operation, discomfort &nd pain from the surgical incision are

2-
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most prancunced during the first few days after surgery. Medication is available to
minimize these symptoms. By the secand or third day, most patients are up walking.
Mormal activity can usually be resumed in four to eight weeks and sexual activity can
usually be resumed in six to efght weeks.

Since the 1800's, altempts using various treatments have been mads te control
uterine bleeding by means other than hysterectomy.  Aliernative methods inelude
chemicals, steam, lonfzing radiation, lasers, slectrocautery, cryosurgery and cthers.
The long-term risk for such procedures is guite high and may lead to other more
serious complisalions such as mixed mesodermal tumars or uterine cancer.

Typical therapy or treatment options include drug therapy followsd by dilation
and curettage (D & C}and, as a last resort, hysterectomy.  Orug thsrapy is ganerally
the first treatmant option employad to freat excessive bleeding, Birth contral pills,
progestin, danazol and gonadotropin-releaseing harmone  (GnRH) are a faw
examples of drug treatments prescribed to reduce bleeding. In general, birth contro!
pills contain synthelic forms of astrogen and progssterong, which prevent ovulation
ard, thereby, reduce endometrial build-up or thickness., As a rssult, pill users
nermally have lighter or minimal menatrual bleeding. Frogestin, another synthetic
form of progesterone, balances the effects of estrogen normally produced by the bady
and, similar to the pill, reduces endometrial growth. Often, Danazol and other GnRH
agents are prescribed to suppress estrogen production and ovulation. As a result,
menstrual bleeding stops or is signfficanily reduced. However, side-effects of such
treatments may include bloating, breast tendermess, increased risk of osteoporasis
and high cholesteral

D & €, frequently a second treatment option for excessive bleeding, is a very
commaon, minor surgical pracedure that is generally performad on an outpatient basis
in a hospital. Usually, the pafient is given a general anesthetic, although the
procedure occasianally is performed using only a local anesthetic. The dilatien step
of the procedure invalves dilating or stretching the cervix, which is the lower part of
the uterus. Once the cervix is appropriately dilaled, the curettage step can then be
performsad.  During curettage, & curette (a spoon-shaped instrument} is inserted
through the vagina, past the cervix and inta the utsrus, The cursits is then used to

scraps andfor collect tissue from the inside surfaces of the uterus.
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Endometrial ablation has become more popular and has been offered as
another alternative treatment to hysterectomy for patients suffering from menorrhagia.
In 1996, 179,000 ablation procedures were performed, up from 48,000 in 1893, This
technigue is intended te permanently ablate all layers of the endometrium and allow
the cavity to become lined with fibrous tissue.

I general, endomelrial ablation is [ess costly and reciuires less recavery time for
the patient. However the procedurs has received mixed results for controlling
bleeding, depending on the technigue ussd, and has a limited success rate of no
greater than 20% when defined as complete cessation of bleading. During one five-
year study of 525 women with an average age of 42, endometrial ablation completely
stopped uterine bleeding only 26% to 40% of the time.  However, approximataly 79%
o 87% of the women were satisfied with the surgery. About 18% of the women
required a repeat ablation to stop bleeding and 9% of the women ultimately opted for
a hysierectomy. Research has also shawn that the effectiveness of endomaetrial
ablalion may decline over years., with menstruation refuming in about one-third of
wamen.

It should be noted, however, that the goal of endometrial ablation was never to
cregte amenorrhea (cessation of menstrual pericds). This procedure was originally
developed as a less invasive alternative to hysterectomy in order to return women
with menarrhagia to a normal menstrual flow,

In either endometrial ablation or resection, an attsmpt is made to remove or
destroy the entire lining of the uterus (the endometrium). Endometrial resection, first
descrbed in 1983 by De Ghernsy et al, involves the use of a rasectoscope-cutting
loop to perform endometrial ablation o remove the lining of the uterus. In contrast,
ablation generally uses either vaporization, coagulation or some cther thermal anergy
source to destroy the uterine lining.

Although ablation and resection procedures are often discussed as if they are
the same, they differ significantly. Far example, some physicians argue that resection
is more difficult. However, when it is performed skilifully, resection has much bettar
resuits {control of bleading in up to 8% of patients) than roller ball ablation (40% to
552} and newer ablation techrigues (3% to 30%).

There ars various methods by which an sndometrial ablation procedure may ba

perfarmed.  These methods include roller ball electrocautery, cryp-cauterization,

A
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microwave, free circulating water, vaporization, balloon ablation and photodynamic
therapy. In general, these procedures are performed in a hospital or surgery center,
not in the physician's office, due ta the need for anesthesia.

Referring to Figure 4, sonventional endometrial ablation, commonly referred to
as “roller bal" ablation, uses a device 24 that looks like a tiny stearnroller, This device
24 applies heat and, therehy, destroys endometrial tissus 26 (whershy the destroyed
tissue is shown in the figure by a dotted line) as it rolls across the uterine wall 28
Endometiial ablation usually takes 15 to 45 minutes and the patient can go home the
same day, although a general anasthetic is usually required

Another type of ablation procedure is vaporization. This technigue invclves
vaporizing uterine tissue using a thin powearful laser beam or high electic voltage.
Visualization of the uterine cavity is made possinle by filling the cavity with fluid. If
any resectlan or cauterizafion is performed, a spscial substance, such as glycine,
sorbital or mannitol, is used so that the fluid does not conduct electricity.  This
pravents accidental bum injuries 1o the rest of the uterus, Because this procedurs
invalves remaving or destroying the endometrium using a simple, rapid technigue, i is
often referred to as "global” endometrial ablation.

The NovaSure Systemn is one example of a global endometrial ablation device
usaed to perform ablation via controlled vaporization of the sndomatrium. The patfent
is sedeted using a local anesthesia with |V sedation and the cervix is dilated. A gold-
plated mesh triangle is delivered via a slender tube and expanded into the uterus of
the patient. The shape of the mesh is configured to generally resemble the profile of
the uterine cavity. Prior to energizing the mesh, suction is applied to bring the uterine

"cavity into closé comlact with the mesh.  After energy has bsen deliverag to the

endometrial lining via the mesh for one to two minutes, the mesh is retracted and the
tube remaoved from the patient's body.

In 1994, Singer et al. reported preiiminary experience with an ablation system
incorporating an intrauterine balloan. As shawn in Figure 5, balloon ablation ufilizes a
bafloon 30 af the tip 32 of a catheter tube 34 that is filled with fluid and irflated until it
conforms to the walls of the uterus 28. A probe in the balloon {not shown) heats the
fluid to destroy the endemetrial lining.  After eight minutes, the fluid is drained out and
the balloon 30 is removed. Pregnancy is passible if some of the lining is maintainad,
but the risk to mother and child is considerable.

.5~
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Photadynamic therapy is another type of ablation method. A light-sensitive
agent {photofrin 11} that contains a cell-killing substance is given ntravenausly and is
absorbed by the endometrium. A light anesthetic is administered and the physician
then inserts a small probe into the uterine cavity, through which laser light is
transmitted for a few minutes. The light activates the photofrin I, which causes
destruction of the endornetrium.  Ezrly results show reduced bleeding without
significant side effects,

Qther ablation methods to treat meneoirhagia, such as microwave and freezing
{cryoablation) fschniques, are currently being invesligatsd.  However, long-term
studies using these trestments to determine their effectivensss at producing
amémarrhea and any potential side effects are still needed,

Although ablation and resection procedures are less invasive than
hysterectomies, there are various complications that may occur.  Examples of
possible complications include perforation of the uterus, injury to the intesting,
hemerrhage er infection. Another concem associated with ablation treatment involvas
the risk of cancer. Since ablation does not remove the uterus, woman stifl are at risk
for developing endametrial cancer (althcugh the risk is reduced; however, no clinical
praof is currently available). Further, because endometrial ablation alters the wall of
the uterus, early detection of cancerous changes may be difficult to identify,

Gther potential side effects of ablation procedures are infections caused by
ablation or similar procedures and intrautenine adhesians. intrauterine achesions or
synechiae are described as scar tissus inside the utering cavity. Termed Asherman’s
Syndrome, intrauterine adhesions 36, 23 shown in Figure 8, are band-lke formations
that develop as a result of injury or frauma to the uterus 12 (due fo, for example, over-
vigorous curettage to the Lterus 12) or can alsa happen simultaneously,

In 1894, Heinrich Fritsch was the first to describe amenorrhea resulting from
traumatic obliteration of the uterine cavity following puerperal curettage. However, It
was nat until 1948, that knowledge about uterine adhesions was firat disseminated in
medical journals by Joseph G. Asherman, for whom the condition is named. In 1957,
the 17™ Congress of the Fedsration of French Spaaking Socisties of Gynecology and
Obstetrice proposad the following claseification of uterine synechiae:

Traumatic Synechize connected with surgical or obstetrical

evacuation of the uterus
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Spontaneous synechiae of tubercliosis origin

Synechiae accurring after myomectomy

Synechize secondary to the aftack of chemical or physical
agents and likewise those resulting from atrophic changes

In general, two types of fraumatic synechias are currantly recognized. The first
type is slenosis or abliteration of the cervical canal. The second type of traumatic
synechiae is partial or complete obliteration of the werine cavity by conglutination of
the opposing walls.

Other terms, such as endometrial sclerosis, traumalic wterine atrophy, uterine
artesia, uterinre synechiae and adhesive endometriesis, have also been used fo
describe the phenomena of Asherman's Byndrome. The severily of adhesion is
generally classified inta one of the following three groups or classes: Class |
represents adhesions oceurring in less than one-third of the utering cavity with both
ostia (i.e openings of the Fallopian tubes) visible, Class Il represents adhesions
gcourring in gne-third to one-half of the uterine cavity with cne astium visible; and
Class [l represents adhesions ecourring in greater than one-half of the uterine cavity
with no ostium visible,

Although Asherman’s Syndrome has been studisd extensively and numeraus
articles and papers have besn written on the topic, uncertainty stili exists as to the
pradominant causative factoris) and biclogical mechanism(s). A general diagram
illustrating the process of adhesion formation after trauma is lllustrated in Figure 7. It
is believed that if the endometrium is severely damaged, it may be replaced by
granuiation tissue. When this happens, the opposing uterine walls adhere to cne
another and form scar tissue. In particular, adhesions form and fransluminally bridge
the anterior and posterior sufaces of the uterus. The adhesione or tissue that iz
formed batween the walls comprisss connective tissue that is, typically, svascular.
Soen after, the tissue may be infiltrated by myometrial cells and, later, covered by
endometrium.

Conventionally, intrauterine adhesions have been regarded as undesirable
conditions (for example U.S. Patent No. 6,241,217, iasued to Spinale et al, U.&.
Paient Ma. 6,136,333, issued fo Cohn ef al. and .S, Patent No. 6,090,997, issued to
Goldbert et al.). Indeed, in several known treatment methods for menorrhagia, it has

heen encouraged to avoid the creation of adhesions. Even in those clreumstances

-
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where clinicians have experimented with adhasion formation, the results have not
proved promising. For example, in the March 1577 edition of the Israsl Journal of
Medicine, an article by J.(5. Schenker, entitled [nduction of Infraulerine Adhesions in

Experimental Animals and_Women, described an experiment in which surgical

sponges were implanted info the subcutanecus wall of the patienl,  The sponges
remained in the subculaneous wall untit fibroblasts, or connective-tigsue cells, were
formed within the sponges. Next, the sponges were then removed and implanted into
the uterus of the same patient.

Schenker observed that, after a period of time, adhesions were formed in the
areas adjacent 1o the location of the Implanted fibroblast bearing sponge. No
adhesions were observed in areas that did not have contact with the fibroblast
bearing sponge. These experiments were carried out in several animal models (for
example, rabbit, rat and primates} and humans. Schenker canciuded that it was
possible to artificially creale adhesions within the uterus, but that such a procedure
was not practoal.

In view of the above, there is a need for 2 minimally invasive device and method
to treat abnormal intraulerine bleeding. In particular, it 1s desirable that the device
have a high success rate at treating menorrhagia and have minimal to na side-effects
or related complications, Such a device must also be hiccompatible and non-taxic. In
addition, the related trealment methods should reduce patient recovery fimes and
hospital costs. Overall, the methed of treatment should also Improve the quality of life

for patients.
BRIEF SUMMARY CF THE INVENTION

In general, the present invention conternplates an implantable device for freating
excessive bleeding in a body cavity., The device comprises a bioccampatible material
that is deliverable into the body cavity. The biocompatible material contains an
attribute that promoies tissue growth that results in adhesion formation within the
body cavity. The atiribute of the biocompatiple material is defined by &t least one of &
mechanical component of the biocompatible malerial and a non-cultured biologic
companent of the biocompatible material,

The present invention also contemplates a method of creating adhesions in 2
bedy cavity. In general, the method comprises insarting an implantable device within

N
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the bedy cavity, The method also includes loceting the implantable davice at an
optimal site within the body cavity, whersin the cptimal site promotes effective
adhesion formation te control bieeding

The present invantion further contemplates a pretreatment device for creafing
{reurna to a tissue within a body cavity, The pretreatment device generally includes a
stern section and a trauma-inducing section adjacent to the stem sechion. In another
embadiment, the prelreatment device comprises a pretreatment fluid and a flexible
tube housed within a catheter and used to insult the tissue with the pretreatment fluid.

The present invention also contemplates a method of contraception. \n genera),
the methed comprises inserting an implantacle device within a uterus and locating the
device al an optimal site within the uterus. The aptimal site promotes adhesion
formation and prevents conception.

In addibon, the present invention aiso contemptates & tcol used 1o deploy an
implantable device within a uterus. In one embediment, the taol comprises a cervical
sap and & guide located on a proximal end of the cervical cap.  In an aliernste
embadiment, the tool comprises cne or more expanding elements altached to the
implantable device and one ar more manipu\ato‘r elements. In ancther embodiment,
the tool is used to deploy an implantable device and comprises a guide directed for
placement of the implantable device within the uterus to create adhesjorts

The present invention also contermpiates a device for monitoring the tssue of a
ulerus comprising at least one imagable marker. The marker has a size that /s less
lhan a size of an urexpanded werus and a surface for adhering the marker to a
utering wall. In addition, the marker is composad of a biocompatible material sutable
for permanent implantation s the utarys.

The present invention also contemplates method of monitoring tissus of the
uterus comprising introducing at least ene imagable marker into the intarior of the
werus and allowing the at least one marker to become embedded in tissue formed on
the interior of the uterus, The method also includes using the at least ane marker as
a reference location to evaluate tissue fealtures on the interior of the uterus. In
addition, the at least one imagahle marker is infroduced into the interior during a
procedure wherain the uterug is belng treated for a condition of menorrhagia.
Alternatively, the method may also include at least two imagable markers that are
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intraduced inte the uterus and wherein the at [east two imagable markers provide a

two dimensional frame of reference.
BRIEF DESCRIPTION OF THE DRAWINGS

Cther features and advantages of the present invention wil be sesn as the
following description of particular embodiments progresses in conjunction with the
drawings, in which:

Figure 1 is & secticnal visw of an embodiment of a hysterectomy;

Figure 2 is a sectional view of ancther embodiment of a hysterectomy;

Figure 3 is a sectional view of yet ancther embodiment of a hystarectomy;

Figure 4 is a perspective view of one embodiment of an ablation procedure;

Figure 5 is a perspective view of another emiodiment of an ablation procedure;

Figure 6 is a perspective view illustrating intrauterine adhesions associated with
Asherman’s Syndrome;

Figure 7 is & general diagram illustrating the process of adhesian farmation;

Figure B is a perspective view of an embodiment of the intrauterine implant
device in accordance with the present invertion;

Figure BA is a front perspective view of a uterine cavity in a non-distended state;

Figure 98 is a side perspective view of a uterine cavity in a non-distended stafe;

Figure 10 is a perspective view of an embodiment of the intrabtering implant
device in accordance with the present inventiar;

Figure 11 is a perspective view illustrating an embodiment of a random fiber
bundle in accordance with the present invention;

Figures 12A-12F illustrate various embodiments of a pretreatment device in
accardance with the pressnt invention;

Figures 13A-13C illustrate alternate embodiments of a pretreatment device in
accordance with the present invention;

Figures 14A-14C ilustrate varicus views of another embodiment of a
pretreatment device in accordance with the prasent invention;

Figure 15 illustrates a sectional view of another embedimant of a prafreatment
device in accordance with the present invention;

Figures 15A-16D illustrate various views of a cervical cap used with a delivery
ool in accordance with an embodiment of the present invention;

=10
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Figure 17 illustrates a perspecltive view of the distal end of a catheter in
accordance with an embodiment of the present inventian;

Figures 18A-18E illustrate an embodiment of the deployment tool in accordance
whh the present invenficn;

Figuras 19A-19B illustrate another embodimert of the deployment tool in
accordance with the present invention;

Figures 20A-20B illustrate yet another embodiment of the deployment taol in
accordance with the present invention;

Figures 21A and 218 illustrate another embodiment of the deployment toal in
accordance with the present invantion;

Figures 22A-22B illustrata perspactive views of embodiments of & salf-deploying
implant structure in accordance with the present invention;

Figure 23 iilustrates an alternate embodiment of the implant in accordance with
the present invention;

Figure 24 illustrates another embodiment of the implant in aceardance with the
present invention,

Figure 25 illustrates an embodiment of a deployment device and implant in
aseordance with the present Invention;

Figure 25 shows an alternate embadiment of a deployment device and implant
in accordance with the present invention;

Figure 27 illustrates an alternate embodiment of the implant in accordance with
the present invention;

Figure 28A-28C flusirate an embodiment of a catheter used in accordance with
the present invention;

Figure 29 shows another embodiment of the implant in accordance with the
present invention;

Figures 30A-30C illustrate an elternate embadiment of a deployment tool in
accardance with the present inventicn;

Figures 31A-31B illustrate an embodiment of a tool used in accordance with the
present invention,

Figure 32 shows an embodiment of a marker in accordance with the present
invention;
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Figure 33 shown an alternate embodiment of a marker in accordance with the
present inventian; and
Figure 34 illustrates a perspective view of an implanted marker in accordance

with 2n embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

Rsferring to Figure 8, an embodiment of the intrauterine implant device 40 in
accordance with the present inventicn is shown deployad within a uterus 42, The
uterus 42, or womb, is part of the female internal genitals. The uterus 42 is a hollow,
muscular organ approximately four inches long and three inches wide and is generally
shaped like an upside-down pgar. It ghould be nated that tha uterus 42 depicted in
Figure B ig in & cistended state to clearly show the uterine cavity 44, Howsever, it is
understood that the uterine cavity is narmally in a collapsed state, as shown In
Figures 9A and 9B.

Two openings 46 located at the upper end of the uterus 42 lead to the Fallopian
tubes that are connected to the ovaries (net shown). Qpposite fo the upper endg
openings 42 is a lower, namrow open end 48 that forms the cervix 50 of the uterus 42
and extends to the vagina 2. The thick walls of the uterus 42 are comprised of three
layers of fissue and muscle: lhe inner endometrial layer, the middle myometrial layer
and the outer penmetrial layer. # is the inner endomelral layer ar lining that
separates from the ulerus 42 and leaves the body as the menstrual flow during a
woman's menstrual period,

Excessive menstrual flow ar bleeding. termed menorrhagia, is indicative of
abnormal sloughing of the endemetrial tissue layer. Unlike conventional therapies
such as hystereclomy or ablationfresection procedures, as described above, the
device 4C of the present invention achieves amenorrhea {i.e. cessation of hleading)
by way of an implant or substance that promates formation of intrautering adhesions.
The infrauvierine adhesions cause cessation of bleeding by a deactivation of the
endemetrial tissus, due to possibly a pressure gradient or neurc-modulating effect,
Qcclusion or obliteration of the uterine cavity may result. [t is important to note that
the endometrial tissue is deaclivated through means other than the dirgct destruction
of the lining, and that endometrial deactivation has been seen even in the presence of

a small number of adhesions.
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In general, the device of the present invention comprises a hiocempatible
material that is deliverable within a body cavity, such as the ulerus. The material
contains an attribuie promating tissue growth that results in adhesion formation within
the body cavity. The attribute may be defined by a mechanical componeit andfor a
nan-cultured biclogic scomponent, further described below. Although the invertion as
disclosed hersin generally refers 1o a uterus, other body cavities, such as cavities
within a heart, abdomen or ather similar cavities, are also included within the scope of
the present invention.

As shown in Figures 8 and 10, one embodiment of the device 40 of the present
invention comprises a sterile material generally shaped or having physical properties
to confarm to the intemal structure of the uterine cavity 44, In general, the device
maierial may be flexible, rigid or semi-rigid and sized to fit within the uterus 42 of a
patisnt, As such, the dsvice 40 should be more or less trliangulsrly shaped, having a
height, X, of approximately 7 inches (17.78 cm) and a base, ¥, of approximaiely 4
inches (1016 em}. Inan alternaie embediment (not shown), the device 40 comprises
a flowable liquid or material that conforms to the utering anatormy foliowing device
delivery.

Device Materials

The device 40 of the present invention can be macde from a wide varety of
maierials including, but not limited to, mesh, suture, gel, porous, allograft, protein,
hydrogs!, linuid sealant, glue, cellulose, alginate, tssue, kitosan, parliculate, foam and
any combination of materials  The properties or characteristics of these materials
may be non-absorhable, temporary/absorbable, whereby the material is broken down
by the bady through any means including enzymatic, hydrolytic, mechanical, etc. and
excreted, or parmanantfresorbable, whereby the material is remodeled through some
procass to form host or other similar tissue. [n addition, the device material should be
bocompatible, non-taxic and, preferably, one that Is approvediclearsd by the Food
and Drug Administration (FDA) and has been used for e long periad of time in
humans with the purpose of crealing adhesions. Further, for embodiments of the
device 40 having a mechanical configuration, it is desirable that the material be
capable of conforming 1o irregular volumas andfor shapss. In genaral, the device 40
should be designed such that if can ke placed in, stored in and deployed from a

catheter or similar device dellvery tool,
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In ane embadiment, the material is a woven, surgical mesh.  Alternatively, the
mesh can be braided, spun, knitted, non-woven and any structural combination
thereof, Examples of representative surgical meshes include GORE-TEX®
tmanufsctured by WL Gore & Assaciales, Arizona), Marlex® {manufactured by C. R.
Bard, New Jarsey), Mersilene® (manufactured by Jobnson & Johnson, Naw Jersey),
Prolens® (manufactured by Jobnson & Johnson,  New  Jersey),  Surgipro®
tmanufactured by US Surgical, Connecticut), Surgisis® (manufactured by SIS
Technology Cook Group, Indiana), Viery® (manufactured by Johnson & Johnson,
New Jersey) and Atrium Surgical Mesh (manufactured by Atrium, New Hampshire).
Specific references for these materials may be found in the manufactures’ product
catalogues, Additional surgical mesh materials such as potyester, felt, palyethylene
fibar, non-absorbable mesh, PTFE (Polytetrafluorcethylene), absarbable mesh and
other mash materials not specifically disclosed herein may also be used to create or
enhance the development of intrauterine achesions 38

In general, these matarials are typically used for creation of adhesions or tissue
repair within cther regicns of the body. One sxample of such use is hernia repalr,
whereby a specialized mesh or screen is used ta hold the hernia in place. For this
application, the material acts like 3 plug and soon becomes incorporated by the
surrouncing tissue to strengthen the weakened area,

Although select literature references describe some of the materials as being
gdhesion barriers, these materials are in fact very goad at creating adhesions under
specific circumatances.  One such exemple is Surgice!® oxidized regeneratad
cellulose {manufactured by Johnson & Johnson, New Jfersey), which is considerad an
aghesion barier material and, in  ceriain  circumstances, an  adhesion
creatorpromoter. Therefore, both adhesion barrier and adhesion promoter materials
may be used for the device 40 of the present invention.

In another embadiment of the inventicn, the implant 40 is made of a woven
material, such as a fabric with a specific weave, that (s also blocompatible. In this
canfiguration, the material of the device creates a laltice-like structure (having
openings or pores) that promotes infiltration of fiorous tissue, resulting in adhesions
36. The material may ke metallic, polymeric or 2 bio-material {including combinations
of materials) and can be absorbable or nan-abserbable, depending en the physical
and procedural reguirements,  Additicnal material specifications or variables may
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include type of weave (such as plain, open, closed, twill, dutch, reverse dutch, twill
dutch, or taffeta, including combinations of weaves), mesh counl, fiber diameter,
filament type {such as menofitament fiber or multi-filament fiber) or whether there are
interconnection of weave points. A reference containing additional specifications,
variables and general information on waven materials is Sefar America, Inc., Depew,
New York {sales literature booklet, dated 1998), which is incorporated herain by
reference,

Alternatively, the device 40 of the present invention can also be made of non-
waven materials, Cne type of non-woven material is a random fiber bundle 54. The
fiber bundle 54 may ke a thin mat, similar to a woven mesh, with an irregular fiber
paltern. Examples of materials having an irregular fiber patiern include Scotchbrite®
or Brill® pad materials. In addition, the material may be fabricated frem any
menofilament or multi-filament material.  An example of a monefilament material that
can be used for the implant is suture material, such as Prolene® or Vicryl®
{manufactured by Johnson & Johnson, New Jersey). Although the fibers of the non-
waven material are arranged in a random orientation, the configuration of the fibers
produces an asscciated sffective pore size 58, shown in Figure 11, Additional
examples of non-woven materials include all the materials listed above, since
materials fabricated intc a wovan product can alsc be manufactured into & random
fiber bundla 54,

Numerous manufacturing metheds and assogiated technigques may be used fo
fakricete the woven and non-woven materials used in the device 40 of the present
invention.  For example, in one embodiment, a moncfilament having a thickness
within the range of 0.003 ta 0.007 inch (0.00762 cm to 0.01778 cm) Is cut into D.118
inch to 0.187 inch (0.3 om to 0.5 cm) segments. Tha seaments are then shaped info
a predetermined configuration, such as a spheras or @ tube. The perous individual
shapes are then arranged into the final malerial design. The porosity of the resultant
material is dependent on the size and shape of the fibers and the amount of
camprassion {density) of the fibers. Examples of oiher manufacturing technigues
within the scope of the present disclosure include heating, ultrasonic cutting, cold
cutting, ultrasonic welding, injection melding, compression molding, stamping,
drawing, forming and ather technigues not specifically disclosed, but well known in

the art
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In another embadiment, the device 40 of the present invention is made of
porous materials. Examples of such porous materials include, but are not limited to,
ceramics, alumina, silicon, powdered metals, Nitinol®, stainless steel, titanium, porous
polymers, such as polypropylena, polyethylene, acetal, nylon, polyester, ang any
combination of such materials. Although these materials (and others not specifically
described, but included in the scope of the claimed invention) may not be inherently
porous, various manufacturing and pracassing technigues may be used to give the
materials selective porasity characteristics.

In addition, one or more of these materials may be further incorporated into a
mesh melrix (i.e. porous fibers woven into a mesh or configured in a random
orientation). Alternatively, the materials can be configured as many particles of equal
or different size or shape that are canstructed inte a matrix. tn ancther embodiment,
the polymeric materials may bs manufactured to form & sponge-like material with
open pore cells.  This sponge-ike configuration not only promotes achesions 36, but
also allows the implant 40 1o better conform 1o the internal area of the uterine cavity
44, Specific examples of such materials include Ivalon, a polyviny! sponge
(manufactured by C. R, Bard, New Jersey) and Surgifoam® (manufactured by
Johnson & Johnson, New Jersey). Howaver, it shaukd be noted that other materials
not specifically isted hersin may also be used.

Hoth the size of the pores of the material as well as the material's physical
characteristics have an impact on the effectiveness of the implant 40. These material
atfributes determine the type of tissue that will develop ar grow into the mesh and,
ultimately, the typs of adhesion 38 that will form within the uterus 42, The direct
carrelation betwsen these parameters for lreatment of menotrhagia can be
determined from existing material classifications or types based on tissue in-growth,
such as those used for hernis repair,  For example, Type | includes materials with
pore sizes greater than 75 microns which allows for growth of macrophages,
fibroblasts (floroplasias), blood vessels {(angiogenisis) and collagen fibers into the
pores. This pore size is similar to the pore sizes found in Pralene® {manufactured by
Johnson & Johnson, Mew Jersey), Mariex® {manufaciured by C. R. Bard, New
Jersey) and other meshes described above. As such, Type | materials are suitable

device materials.
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Type !l malerials are micro-porous meshes with pore sizes less than 10 microns
in at least one of three dimensions. Materials such as GORE-TEX® (manufactured by
W.L. Gore & Associates, Arizona), PTFE and other surgical membranas are typical
examples of these meshes. Thus, Type [t materials are aiso appropriste device
materials.

Type il materials contaic multi-filaments and include macro-porous andfor
micro-porous compeneants. In general, Type lll materials have varying pore sizes and
are a combination of Type | and Type Il materials. Several examples of Type il
materials include Dacron mesh (such as Mersilene®, manufaciured by Johnson &
Johnsor, New Jersey), braided polypropylene mesh (such as  Surgipro®
manufactured by US Surgical, Connecticul), and perforated PTFE (such as GORE-
TEX® MYCROMESH®, manufactured by W L. Gore & Associales, Arizona). These
and other Type Il materials not specifically listed herein may also be used for the
device 40 of the presant invention,

In another embediment of the invention, the devics or implant 40 is fabricated
from a liguid sealant or glue, such as collagen, tissus/eallagen, thrombin, oolymer,
fibrin-based sealanis and any combination thereof. In gereral, these materials are
typically configured in a liquid format.  However, collagen is a very common
substancs and may ke found in numercus configurations, including flour, compressed
mat pad, non-woven fiber or other melded, extruded cr compressed shapes with
varying density and/or porosity.  Examples of collagen and tissus/oollagen materials
contemplated herein include Avitene® (manufaciured by C.R. Bard, New Jersey),
Helitens® (manufactured by Integra  LifeSciences Corporation, New  Jersey),
11

Dermalegen®, Dermaplan manufactured by Collagenesis, Inc, Massachusetts),

Apligra™, Engineered Collagen  Matrix™  and  Vitix™

(manufactured by
Organogenesis Inc., Massachusetts). The collagen may be synthesized or derived
from bovine, porcine or human sources.

An example of a collagenthrombin sealant is Costasis®  Gostasis®
manufactured by Cohesicn  Technelogies, California, is a collagen-thrombin
composite for use as a hemoslatic agent to arrest or control blesding at various sites
within the patient's body. This material is comprised of bovine fibrillar collagen and
boving thrombin suspendad in caleilm chioride. At the time of application, fibrinogen
{taken, for example, from the patient's plasma) is mixed with the Costasis®, thereiy
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previding fibrincgen that is cleaved by the thrombin to form a collagen-reinforced
liquid hemostai. The resultant liguid material may then be applied to the target site to
control bleeding.

Alternatively, the physical properties of the liquld sealants may be altered to
create hemastalic sclids of specific shapes or pliable geomestries, In aqne
embodimert, tha sealant matacial may be placad in a carrier matrix that has speacific
flow requirements and may be activated by heat or meisture o change the sealant's
physical characteristics. An example of an appropriate carrier mairix is thrombin-
hased CoStop®, also manufactured by Cohesion Technologies, Califarnia. Hawever,
unlike Costasis®, CoStop® does nol require plasma from the patient.  Simply
combining the patient's blood with the thrombin-based CoStop® is sufficient to cause
platetet activation. As soon as the combination of blood and thrombin causes platelet
activation, the thrombin further catalyzes the mixture 1o form a fibrin clot. As such,
platelst activation initiates clot formation, A collagen-fibrin matrix develops, forming
the basis or support-structure for the lissue that will be created at the target site,
Thus, when used to trest menorrhagia, CoStop® is placed within the uterus 42 of the
patient and forms the collagen-fibrin matrix.  The newly formed tissue bridges
together the posterior and anterior walls of the uterus 42, thereby creafing am
adhesion 356 and pramating amencrrhea.

Alternative methods and components may alse bs ussd to modify the physical
praperties of the liquid sealants. Although not specifically menticned herein, these
methods and compoenents are well known in the applicable art and, therefore, are
within the scope of the present disclosure and claimed Invention

In ancther embodiment, the device 40 of the present invention is made of
allografl materials {l.e. a graft of lissue taken from & donor of the same species as the
recipient). These materials use the structure and properties aof the allograft fissue as
a matrix for new tissue formation.  Csteofil™ (manufaclured by Regeneration
Technolegies Inc., Florida) is an example of one such material. The Osteofit® is
placed within the uterus 42 of the palient and a fibrous tissug is formed within the
matrix. This new tissue forms the basis for the adhesion 36, The allograft tissug from
Regeneration Technologies Inc. is inftially contemplated as de-mineralized bone;
however, other tissues derived from animals or humans may alsc be used. In
addition to Osteofil® other similar materials including, but not limited ta, Natural
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Matrix {Xenograft), such as DstenGraf® N-Block (manufactured by Cera Med Dental,
LLC, Colorado) and other Lissues available from various accredited tissue banks are
also within the scope of the claimed invention '

In yet ancther embaodiment, protein materials are used to fabricate the device 40
of the present invention, Various comparies and organizations have studied the use
of proteins for creating both non-stick and attachable surfaces. One such company is
Protein Polymer Technology located in San Diego, California.  Protein Palymer
Technology creates synihetic genes using recombinant DNA fechnology.  In
particular, Protein Polymer Technology is able to senfigure small protein. bullding
blocks into high malecular weight polymers.

Another company that uses proprietary technology fo create application specific
proteins is Gel-Del Technologies (St Faul, Minnesota). Gel-Bel Technplogies, like
Protein Polymer Techrology, and other similar companies procsss preteins using
various methods. The physical structure and composition of the protein are modified
to create @ wide variety of properties for the protein. For example, proteins have been
created that have cellular receptors, which promote active association or adhesion 38.
The physical characteristics (for example, shape) of the protein and its side chain
elements influence the development of a fibrous response and the formation of the
desired adhesions 36. In particular, the availabie side chain elements regulate
selective infiltration of tissue inte the protein structurs, thereby producing adhesions
26 at the tissue target site.

In general, protains may be developed into a wide varisty of formats. Examplas
of various protein formats include small beads, sheets, sirips or other regular or
irregular shaped configurations. The protein format allows the protein to be implantsd
in, for example, the uterus 42 to create the response necessary for adhesion
formation.

In another embodiment of the invention, the device or implant 4Q is fabricated
from hydrogel materials. Hydrogels are ceherent three-dimensianal polymeric
networks that can absorb large gquantities of water without dissolution of the polymer
network. Classes of hydrogels, based on thelr method of preparation, include
homopolymer  hydrogels, copolymer  hydrogels, multipolymer hydrogels  and
interpanetrating  hydrogels In general, hydrogels are hydrophitic  polymers
incorporating  Chitson derivatives  or  polysthyleniming  togethar  with
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polyvinylpyrrolidone {PVP).  Hydrogels may also include cellulose derivatives,
polyvinyl alcohal (PVA} of polyethylene glycol (PEG). An example of one common
hydrogel is polyHEMA {paly{Z-hydroxyethyl) methacrylate) These highly compatible
water-soluble polymer systems naturally combine with each other to form gels
possessing excellent physical properties. These properdies may be varied by the
chemistries of the get (i e compaunding), aclive ingredients and blomalsculss, which
can be readily incorporated without impairing biclogical aciivity. Virtually any malerial
that can be dissolved, emulsified, or suspended can be added prior to gel-formation
and evenly distributed in the finished gel.

The hydrogel Aguatrix™ il (manufactured by Hydromer, New Jersey) is an
example of one such hydrogel product. The gel may be |oaded with any of the above-
mentioned materials, such as Marlex® (manufactured by C. R. Bard, New Jersey},
Mersilena® {manufactured by Johnson & .Johnson, New Jersey) Surgipro®
(marufactured by US Surgical, Cannecticut), Surgisis® (manufactured by SIS
Technology Coak Group, or any other material ihat is pulverized, ground, etc. and
cambined with the hydrogel matenal. In this configuration, the hydrogel is acting as a
carrier material to aliow for dispansing of the scaffold or lattice material. The material
can then be gelivered as a flowable liguid with 5 suspension of particles. Further, the
gel may be formuiated to be absorbed or resorbed by the bady within 30 ta 60 days.
However, the particle/mesh would remain, forming the desired adhesion 36 at the
target site. In an altemate embodiment, the gel may be formulated to be non-
absorbable, in the case of a non-absorbable gel, the gel may be placed at the target
site and then blown with a gas to form small pores, The pores function in a manner
simflar t¢ the mesh cpenings or pores, allowing in-growth of tissue and, ultimately,
forming adhesions 36.

In general, the materials used with the device 40 of the pressant invention may
be comprised of a combination of absorbable andfer non-absorbable materials or
components.  In one embodiment, the absorbable material may be comprised of a
radio-upague marker, o any other type of imagable marker, that allows the target site
to be imaged. |n another embodiment, the absorbable material may be used fo fixate
the non-absorbable material at the target site In the patient. For example, the
abscrbable material may be configured as a cervical cap. The cervical cap is [Mserfed

gt the time of implantation of the device 40 and holds the device 40 in-place within the
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uterus 42, Within approximately 8 weeks, adhesions 36 form and the body of the
patient absorbs the absorbable material of the device 40,
Method of Use

Maryy methods for creating intrauterine adhesions 36 are conternplated herein.
Each methodolegy has a slightly different mechanism for creating adhesions 3G, As
explained above, only a limited understanding of 1he actual mechanism for adhesion
sreation 15 currently known.  However, it seems that intrauterine adhesions 36
parform the same funchion of producing amenorrhea,

In one smbadiment, the size andlor configuration of the device 40 is aplimized
io promote effective adhesicn development within the uterus 42, In another
embodiment, the device 40 is configurad to contact substantially the entire area of the
endometrium to maximize the vield {i.e. up to 100% coverage) of adhesions within the
uterus 42, Alternatively, there may be optimal locations within the uterus 42 for site-
specific deployment andfor placement of the device 40, As such, the implant 40 need
only econtact specific or discrete areas of the endometrium for effective adhssion
farmation (e, adhesians in 1e3s than 100% of the endameatrium). For example, the
device 30 may be located in the cervical canal, and not the uterus 42, to produce
sufficient adhesions 38 to control bleeding. As ancther example, the device 40 may
be positionad at a specific site only within the uterus 42. Alternatively, a combination
of uteral and carvical locations may be used for beneficial adhesion farmation,

In anather embodimant of the invention, the implant or device 40 may includs 3
means for agsessing and determining specific areas in the Lterus 42 that are areas of
excessive bleeding. These discrete areas may then be treated ta specifically fom
adhesions 36 at these target sites. This approach allows the endometrium to remain
viable and, simultaneously, reduces andfar conirals bleeding. Since the endometrium
is not completely obliterated, this method may allow for reversal of the procedure {l.e.
remaval of adhesions). Research has shown that adhesions 36 may be removed
and, thus, utering viability restored.

In general, the method of use or treatment system of the present invention is
contraceptive in nature. The device or implant 40 creates intradtering adhesions 36
which deactivate the endometrial tissue.  In addition, the adhesions 36 may alss
ohstruct the Fallopian tubes and/ar the sntrance to the Fallopian tubes, This, in turn,
eliminates the possioility of pregnancy (l.e. pravents canception) and childbearing,
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Haowever, if only & limited area within the uterus 42 requires formation of adhesions
38, the procedure and its associated effects may be reversed. Therefore, if the
adhesions 36 are not extensive, it is possible to restore menstrual funclion, and the
potential of pregnancy, fo the uterus.

Adhesion formation or coverage is important not only in placement of the
coverage (which is related to device placement) but alsc percentage of coverage,
Although the device 40 and methods referenced herein are directed at creating 100%
coverage of adhesions 35 over the eniire arsa of the endemstrium, it should be
understoad that altemative device configurations and methods of use relating to [ess
than 100% adhesicn and/or endemetrial area coverags ara also contemplated herein,
For example, in general, the percent of coveraga must be greater than 75% andfor
the placement of coverage should be within the lower bwo-thirds of the uterus andfor
the entire cervical canal. Other coverage options, though not specifically described
hersin, are also included within the scope of the claimed invention,

'i'he general adhesion formation is a localized responss ko an inflammatory
condition and foreign body {i.e. infrauterine device 40). The curetlage or other
prefreatment (further discussed bslow) causes trauma to the endometrium and
initiates an inflammatery response. The body then begins to creats fibroblasts
(connective tissue) at the injury sight as means to heal the trauma). These fibroblasts
continue fo respend to the localized inflammation creating mare and more fibrous
tisslle.  As the fibrous tissues are created, the posterior and anterior walls of the
uterus 42 are jeined more clessly by the scar tissue, The myomstrial cells eventually
infiitrate the scar tissue and the surrounding tissus reabsorbs ths endometrium.
Long-term deactivation of the endometrial tissue is believed o be due in par 1o ths
increased intrawtering pressure created by the adhesions 38. There are also other
modulating factors, not specifically described herein, that may contribute to the
deactivation of the endametrium.

In addition to creating permanent infrauterine achesions 36 and “treating
menorrhagia, the intrauterine device 40 of the present hwventian can alse be used on
a femporary basis or as a lifestyle choive. The discloasd implant device/systam 40
could alsa offer women the option of whather or nat to have perinds. Thus, the device
40 may be used as & convenience to women ta end their menstrual periods without

having to undergn major surgery. Further, the device 40 may be used to eiiminate
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peinful menstrual cyeles or premenstrual symptoms.  As yet another alternative, the
device 40 may be used as a temporary means of contraception. When a woman is
ready 1o have children, the procedure could be reversed, whereby the adhesions 3&

are removed and menstruation returns.

Pretreatment

In one embodiment of the invention, the methadalegy used to create adhesions
36 involves pretreatment of the endometriom prior to placement of the davice 40 in
the uterus 42. The pretreatment method may be either direct or indirect.  Generally,
indirect pretreatmant ocours during the time pericd prier 1o the procedure, In centrast,
direct pretreatment cocurs during the actual procedure.

Direct pretreatment (via mechanical means, chemical means or a combination
thereof) is performed in order {o invake a healing response from the uterus 42. One
type af dirsct pretreatment invoives creating frauma io the endarmetrium prior o
deployment of the device 40. Methods lo achieve this frauma and, in soma instances,
necrosis of tissus may include curettage or a form of endametrial ablation. These
methods may be performed with & sharp or blunt Curette (vacuum curettags), roller
ball electrocautery device, thermal energy device {such as re-circulating hot water),
hot water filled balloon, radio-frequency (RF)} energy director, microwave, cryogenic
devies {to freeze the tissue), cytotoxic agent, intense LASER light and other devices
capable of imparting trauma to the endometrial lining, including combinations of such
davices.

Qne embodiment of a pretreatment device 80 in accordance with the present
invention is shown in Figures 12A and 12B. The prefreatment device 60 is configured
similar to that of a bottle-brush and can alse function as the implant.  In this
configuration, the pretreatment device 60 includes a stem section B2 and an adjacent
trauma-nducing section 64 consisting of bristles or spike-tke projections. The stem
62 of the device may be made of rigid polymers, ABS, nylon, PVYC, metallics, such as
stainless steel or aluminum, and sny combination of such materials. The bristies 64
can he fabricated from semi-rigid polymars, nylon or polyethylene.  Alternatively, the
trauma-inducing section B4 can be configured as a Brillo® pad-like structure 66
capable of scouring tissue, as shown in Figure 12C. The Brillo® portion 86 may be
comprised of collagsn coated with a sclerosing agent and can self-expand when
deployed from tha catheter 68,
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Prior to delivery, the brush or bristie portion 64 of the device GO is contained in
the distal section 70 of a catheter or athar similar type of delivery tocl 8. Preferably,
the outer surfage of the delivery tool 68 is smooth andfar lubricious to zllow for sasy
insertion into the patiemt. During the delivery and treatment procedure, the delivery
tool BB (s inseried transcervically into the patient and the distal section 70 is
positionsd within the uterus 42. The pretreatment device 60 is mansuvered so that
the bristle porfion 84 of the device 80 is deployed at the target site. The device 60 s
further manipulatsd, for example, rofled, twisted, pushed andfor pulled, so thet the
brush portion 64 inflames the endometrivm tissue. The brush porlion 64 is then
disconnected from the prereatment device 60 and left in the uterus 42 of the patient.
The bristiss 64 of the device 60 allow in-growth of fibrous tissue and promots
adhesion farmation. After the implant 40 is deployed, the catheter 68 is removed from
the patiert

Figure 12D illustrates an alternate embodiment of the bottle-brush pretreatment
device 60, The distal section 70 of the device 80 comprises & multiple-pronged brush
72, This configuration reduces the amount of manipuiation reguired o praduce
sufficient frauma to the tissue and, also, sllows for grester coverags of the
endometrium.

In yet another embodiment of the bottle-brush pretreatment device 80, the distal
section 70 of the devics 60 includes a wire with sharp protrusicns 74, similar to a
barbed-wire, as shown in Figure 12E. As with the botlle-brush configuration, the
barbed-wire end 74 of the pretreatment device 60 is rolled, twisted, pushed andfor
pulled across ihe surface of the tissue to cause sufficient insull io the endometrium,
Alterratively, an slectric current can be applied to the wire 74 as another means of
further abrading the endometrial tissue.

Refaring to Figure 12F, the bottle-brush portion of the pretreatment device 63
Gan also be designed in a cap or callagen plug 78 cenfiguration. The collagen plug
76 has a naturally abrasive surface and is altached to a stylet 78 for manipulation and
deployment. The styiet 78 ig rotated, pushed or pulled o create sufficient trauma to
the endomestrium.  Alternatively, a crystaline material could be embeddsd in the
collagen of the plug 76 to create greater surfaca roughness, After the pretreatmant
procedure is complete, the plug 76 is unscrewed from stylel 78 and remains in the
uterus 42 to promote adhesicn formation,
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Referring to Figures 13A and 13B. an alternate embodiment of the pretreatment
device B0 comprises & wire-formed distal end 80. The distal section of the devics 60
is comprised of ore or mere wirss B2 that are configured to form an egg-beater or
whisk-like design. Nitinol®, stainless steel, titanium and other similar materiais,
inciuding caombinations of such materials, may be used to fabricate the wires 82 of the
device 60, Prior to insertion through the cervix 50 and inte the wisrus 42 of the
patient, the wires 82 are retracted into the cannulas 68 of the delivery tocl. The wires
82 may fold together, similar to clesing an umbrella, or wist toward the center axis of
the device 60, as shown in Figure 13C, in order to fit within the cannula 68, After the
device 60 is positioned within the uterus 42, the wire-formed distal end 80 is deployed
causing the wire form to radially expand from the center axis of the device 60. The
device B0 is then manipulated n a curettage-like action to scrape or insult the
endometrium. After the pretreatment procedure is complete, the wire-formed distal
end 80 is relracted and the device 60 is remaved from the patient.

In anather embodiment of the invention, a balloon 84 having a rough extarnal
surface is used 1o induce trauma to the endometrium. As shown in Figures 14A and
14B, the halloon 84 is deflated and housed within the lumen of a cannula B8 pricr to
deployment.  After the distal porlion of the prefreatment device 60 is accurately
nositioned within the uterus 42, the balloon 84 is deployad or radially inflated to fill the
uterine cavity. The external surface of the balloon 84, shown in Figure 14C, may
include various fine wires, blades, small bristles or cther abrasive textures capable of
abrading tissue, The device B0 is then manipulated, for example, rotated, pushed
andfor pulled, or repeatedly inflated and deflated, so that the abrasive surface of the
balloon 84 inflames the endemstrium. The balicon B4 is deflated and retracted into
the cannuwa 68 and the device B0 is removed from ihe uterus 42 of the patient after
the pretreatment pracedurs Is completed.

Referring to Figure 15, the prefreatment device 80 of this embodiment of the
invention utilizes a type of “sandblasting” or liguid abrasion technigue to create
trauma to or insult the endoametrium. A flexible tube 86 having a curved, stesrabls tip
housed within a catheter 68 is used to deliver the pretreatmant fluid 88 and, thereby,
insult the tissue. In one embodiment, the fluic 88 comprises a crystalling sait that is
suspended in or pulled inte the water stream. Prior to delivery, the uterus 42 of the

patient may be distended utilizing a gas, such as carbon dioxide (CQO»), or a
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mechanical spreader to fully expose the entire surface area of the endometrium. The
pretreatment gevice 60 is then inserted through the cervix 50 and into the uterus 42 of
the patient. Afier tha device B3 is properly located in the uterus 42, the steerable fip
is maneuverad within the uterus 42 so that the fluid suspension 82 impinges on the
endometrium and blasts away the lissue. The pretreatment device 60 is removed
fronn the patient after the pracedure s completed.  Although a flexible tube having a
curved, steerable tip haused within & catheter is one embodiment, other tuhe andfor
catheter configurations and siesring/guiding means, though not specifically described
herein, are also included within the scops of the claimed invention.

\ndiract pretreatment involves the use of druge or the patient's own bialagical
timing cycle. in one embadiment. a harmenal drug therapy is used to help reduce the
thickness of the endometrium and down reguiate the patient prior to the procedura,
Drugs such as depolupron {luprolide acetate) may be used to stimulate such a
response when given in dosages of 3,75 gm/month.  This drug therapy may be
initialed up to sixy (60) days pricr to receiving the device 40. In addition, this
lreatment may continue for & period post-implant o ensure complete acceptance of
the device 40 at the target site. Alternatively, other hormone-altering medications
(such as progesterone, estrogen}, antibiatics, drugs or other indirect pretreatment
preparalions may also be used prior to implantation of the device 40 within the
patient's uterus 42,

In an alternate embodiment, indirect pretreatment involves timing the device
implantation procedura to the patient's normal menstrual cycle. For exampls, for
some patient's, aplimal timing is defired as the point in time when the patient's
endometrium is in a specific state or condition. Generally, the endomstrium is at its
thinnest at the beginning and end of the rmenstrual cycle. In particular, the fourth or
fifth day after the initiation of bleeding is known 1o be when the endometrium is at its
thinnest and beginning to reform (e also known as the pralferative stage). As such,
the endometrium is mast vulnerable io insult and should be in an optimal state far
adhesion formation. Therefore, it would be most advantageous fo perform the
procedure using the intrauterine device 40 of the present invention during these time
pericds. In addition, timing could alsc be used In conjunclion with drug therapy ta
further optimize the endometrial lining.
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Another embodiment of a pretreatment method uses drugs, hormenes or other
chemicals either alone of Ih conjunction with the meshanical pretreaiment devices 40
previously disclosed. For example, the mechanical devices 40 may be coated with
the chemicals configured in a dry format. The chemicals are hydrolyzed and, thereby,
activated when they come in contact with the patient's body fluids andior tissues.
Alterpatively, the chemicalls) may be dispensed in a liquid format at tha treatment site
and allowed to act upon the tissue for a speified time period. At the end of the fime
pariod, the implant may be deployed o, as an alternalive, the reaction (s stapped
prior to the implant being deployed.

Exampies of appropriats chemicals include weak acids, wesk bases, saline (with
a high concentration of salt to create an osmotic effect), silver nitrate, quinine solution,
sodium  morrhuate, sodium  tetrade, aleohols, alcohols with  formalin (ie.
formaldehyde) and other simitar sclerosing/necrosing agents or chemicals that cause
insult to the endametrium. This pretreatment procedure may also reguire post-
procedure neutralization of the chemicals followad by & lavage of the utetine cavity to
allaw proper adhesion formation,

Post-Treaiment

After the device 40 is implanted at the target site in the patient’s uterus 42, the
patient may be placed on antibiotics 1o treat possible infections that may cocur within
lhe uterus 42, Although it may not be desirable to eliminate a low grade infection
sincs this may be one of the factors that allews for the succassful creation of utering
adhesions, long-term unresalved infections are undesirable and should be treated,
Alernatively, additional hormone therapy, drugs or chemicals may also be given to
lha patient es posi-treatment (o down regulate the patient) or for a prescribed period
of time after the procedure.

Methed ef Device Deployment

The preferred method for deployment of the device 40 of the present invention is
trans-vaginally and trans-cervically, without the need for surgical intervention, and,
therefore, can be performed aseptically, In general, & catheter, cannula or similar
device 68 is inserted through the cervix 50 and into the uterus 42 of the patient. A
fluid, gas or mechanical means may be used to distend the uterus 42, thersby
facilitating delivery of the device 40. The device or implant 40 is then deployed
through the catheter €8 with or without the use of additional tools, out the distal end of
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the catheter 68, and into the utering cavity 44. After device delivery, the cathster 68
is removed from the patient and the uterus 42 is subsequently aliowed to cantract or
collapse to its nalural state, whareby all of the uterine walls are brought into contact
with the device 40. |n most cases, the procedure is performed without the use of a3
hysteroscops or other imaging device, Thus, the procedure is performed without
direct visualization of the utering cavity. However, If necessary, imaging technigues
such as ufrasound and fluoroscopy may be used. In general. the procedure of the
presant invention allows the patient to be trested in an cut-patient setfing and reqguires
minirnal pain management and fime.

In an alternate smbodiment, an additional apparatus or tool is used with the
implant 40 of the present invention. The additional apparatus fs a hollow tube or
quide that forms a pathway to the cervix 50. The guide is implanted, asither
permanantly or temporarily, within the patient.  Allernatively, the apparatus may also
be a lumen, channel or other similarly configured component. The pathway formed
by the apparatus net only enables easy insertion of the device 40 bul also allows for
drainage cof the uterine cavity 44. In addition, the pathway may also be used for post-
procedure therapy or future diaghnosis of the uterine cavilty 44. For example, if
required, & biopsy of the uterine tissue may be performed using the channel as an
access port

Alternatively, a cervical cap can alse be used in conjunclion with a deployment
or delivery tool. As shown in Figures 16A and 16B, the cervical cap S0 comprises a
one-way valve device 92 that is deployed on the cervix 50 of the patient. In addition
to the cne-way valve 92, the cap 80 also includes a hollow tube or guide 94 located
on the proximal end of the cap. In the embediment shown in Figure 1GA, the guide 84
allows access for a tool, such as a catheter 6. nitially, the cap B0 is installed on the
catheter/delivery tool 98, Ore or more slits 98 located on the valve or duck-bil
portion of the cap 90 cpen to allow passage of the cetheter 986 there-through, as
shown in Figure 16C. Whan the catheter 86 is insertac through the cervix 50 and info
the uferus 42 of the patient, the cap 80 (s deployed onto the cervix 50. After the
implant 40 is delivered and the catheter 96 removed from the uterus 42, the cap 50
remains attached to the cervix 50

In an alternate embodiment, the cervical cap forms a cup-shaped device 102

attached to & hollow tube or cathseter body 88. Referring to Figure 16D, the cup 100
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attaches to the cervix 50 of the patient {not shown) and includes ane or more
lumen/ports for dispensing fiuid, creating vacuum, delivering toals (such as a cumrst
wire) and deploying the implant. In addition, the deployment tool may also be
configured to include a speculum 102 to dilate the vagina and allow free movament
there-threugh of the cathster portion of the toql, ‘

in another embodiment of the present inveption, device deployment is
conducted via a cannula or catheter 96 inserted through the vaginal opening and the
cervix 50. The cannula provides a means of access to the inside of the uterus 42, As
shown in Figure 17, the distal end 104 of the cannula or catheter 95 comprises an
atraumatic, blunt tip 106. The tip 106 is made of a low duromeler material, such as
silicone, low durometer PVC, polyurethane, thermoplastic elastomers (TPEs) or other
materials comprising a shore hardness of less than 50 durometers. in order to
withstand insertion forces, the body of the catheter 98 is made of higher durometer
materfals, such as Polyvinyl Chleride (PYC), Polypropylene, urethane, polyethylene or
other similar materials. Using this access means, the physician can then dispense
the material or deploy the device 40 using either direct mechanical motion {stylet
movament) or pressurefforce created in a device external to the patient (far exampls,
a syringe or spray-can type device).

Mumerous methods for dispensing various types of implants 40 may be used in
conjunction with the cannela or catheter 85, For example, in one embodiment, the
intreuterine device 40 is comprised of & mash sheet that is cut to a predetermined
slze. Basing the dimensions on a large population sample can ke used to oplimize
dimensions of the implant size. Alternalively, the mesh sheet can be custom sized o
the patient’s uterus 42 by pre-imaging the uterus to determine its shape and then
using that image o cut the mesh into the appropriats configuration. The mesh sheet
is loaded inta the cannula 98 and the cannula 96 is manipulated through the cervix 50
and into the aterus 42, A stylet, wire or other type of tool is used to push the mesh
gut of the cannula 96 and into the uterine cavity. The mash unfolds, due to sither
physician manipulation or the material characteristics of the mesh, and covers the
posterior surface of the uterine cavity.

Saveral embodiments of various deployment tools are shown in the following
Figlres. In general, the deployment tools include one or more expanding elements
attached o the implant. The expanding slements may be absorbable, resorbable or
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nan-absorbable. In the non-absorbable configuration, the expanding elements are
detached from the implant after deployment and removed from the patient. The
sxpanding elements are generally attached to the implant in such a way as to cause
the implant to unfold, spread and/or expand within the bady cavity. |n addition, one or
more manipulator elements can alsa be used to motivate, urge or manipulate the
sxpanding elements into & corfiguration that siretches and expands the implant within
the body cavity. The manipulater elements may also be absorbable, resorbable or
non-absarbable.

Referring to Figures 184 and 18B, one embodiment of the deployment tool
comprises a wire naok 110 and one or more wires 108 that ara aitached io the
implant 40 via a one-way barb 109. During deploymeni of the davice 40, the barbed-
wires 108 are advanced through the distal end 104 of the catheter 86 and inta the
uterus 42 of the patient. The wire-hook 110 is then relracted causing the implant 40
to expand and spread into the uterine cavily. in general, the barbed-wires 108 are
designed and fabricated to expand into a fan-shape when extended from the catheter
lumen, However, the particular location of attachment of the barbed-wires 108 fo the
mesh material also promotes further stretching or expansion of the implant 40 in boih
vertical and horizontal directions.  After the implant 40 is properly positioned in the
uterus 42, the wire-hook 110 is advanced and used {o relkease the barbed-wires 108
from the implant 4C and retract the wires 108 back into the lumen of the catheter 86
for subseguent ramoval from the patient.

Another embadiment of a deployment tool is shown in Figures 19A and 128,
The deployment tool and delivery method of this embodiment are similar to that of an
intrauterine device {IUD). The deployment ool comprises a catheter 96 and thres
rigid lumens or arms 112 that are attached to the implant 40. For an implant 40
configured similar to an inverted lriangle, two of the lumens ar arms 112a are
attached to egual halves of the base 114 of the triangularly-shaped implant 40 and
the third lumen 112b is attached to and runs akong the height 116 of the trianguwiarly-
shaped implant 40. A string or monofilament 118 is housed within the lumen and
attached to the outer end 120 of each of the arms 112a. The skings 118 are
threaded threugh the lumen that runs along the height 116 of the implant 40 and into
the catheter 96 for manipulation by the physician. Prior to delivery, the arms 112a are
refracted adjacent to the third lumen 112b,  Afier the tool is inserted tbrough the
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cenvix 50 and into the uterus 42, the three rigid lumens 112 are pasitioned within the
uterine cavity using a siylet or similar device. The strings 118 are pulled by the
physician in & proximal direction, thereby causing the arms 112a to deplay the implant
40, After the device 40 is implanted in the uterus 42, the catheter 86 is removed from
the patient. The biccompatible wumens 112 and strings 118 remain n the uvterus 42
andfor are absorbed by the tissues

In an alternate embodiment (not shown), & hinge located at the junction of the
three lumens 112 replaces the function of the menofilament 118, In this configuration,
the hinge, in 2 spring-like fashion, automatically deploys the arms 112a of the teal as
soon as they are released from the catheter 86 into the uterus 42 of the patient. This
configuration and method is also sirilar to the 1D design and method of deploymerd.

Referring to Figures 204 and 20B, the deplayment tool comprises an slastic
membrane 122, such asg a balloon, coated with mesh, mesh particulate or cther
adhesicn creating substance 124, The substance 124 forms a brittle coating on the
external surface of the membrane 122, During deployment, the catheter 96 is placed
in the uterus 42 of the patient and the ballcon 122 is advanced and inflated via an
inflation lumen. The expanded membrane 122 causss the particulste 124 to break off
the surface of the balloon 122 and coat the endometrium. The balloon 122 is then
deflated and removed from the uterus 42 of the patient. Alternatively. the balloon 122
can be made of a biocompatible material and, therefore, can remain within the uterine
cavity

Anather embediment of the deployment tool of the presant invention is shown in
Figures 214 and 218. The deployment tool comprisas a cathater S8 and an inflatable
ube 126 attached 1o the perimeter of the device or implant 40. The inflatable ube
128 includes an inflation lumen 128 that is connected ta the tube 126 and runs along
the length of the catheter 96, The device 40 is deployed in the uterine cavity 44
accortiing o the above-describad methods. The tube 126 is then inflated, causing the
implant 40 to canform to the internal geameatry of the uterus. The tube 128 may either
be sealed (at ts connection 130 with the inflation lumen 128} or disconnected from
the inflation [urnen 128 by twisting the catheter 6. Therefore, the fubs portion 126 of
the deployment tool remains in the Lterus 42 in gither an inflated cr deflated state,

Alternatively, the implant 40 may have a self-sxpanding structure atfached ta its

perimeter to motivaie it to urfold, This structurs may consist of a material that has a
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memory and/or spring-like structure or behavicr (i.e. elastic properties). Examples of
reprasentative materials include, but are not limited to, metallics, such as Nitinal® or
stainless steel, and polymerics, such as nylon, acetal or propylens,

In one empodimsent, shawn in Figure 224, the self-deploying structure is a wire
132 that is attached to a portion of the perimeter of the implant 40. The wire 132 is
made of & thermally activated material, such as Nitinel®, that expands in response to
the patient’s body temperature, Altsmatively, the frame of the device comprisss a
very campliant, tightly wound spring 134, Referring to Figure 228, the wire diameter
of the device, ¢, is approximately 0.001 inch {0,025 cm) and the spring diameter, D, is
about 0.010 inch 0.25 cm). Howeaver, ather spring configurations may also be used
with the present invention. The garter-like spring 134 self-expands upon depfoyment
from the catheter 96 and spreads the device 40 within the uterine cavity.

In an alternate embodiment, shown in Figure 23, & spring 136, located near the
base 138 of the implant 40, forces the wire frame 140 of the device 40 into an
expanded configuration after the device 40 is deployed from the catheter 98. In yet
anather embodiment, the wire frame 142 of the device 40 includes a pivot point 144
near iis base. Referring to Figure 24, in this configuration, the wire frame 142 forms
an “X'-shaped device 40, with the mesh 146 attached to the upper-half of the “X" and
the spring 148 attached to the opposite, lower half of the "X" As in the previous
embodiment, efter the device 40 is deployed from the catheter 98, the spring 148
forces the lower half of the frame 142 to expand, consequently forcing the upper half
to alse expand. This, in turn, causes the mesh portion 146 of the device 40 to svenly
spread within the uterine cavity,

In an slternate embodiment, the device 40 is comprised of mesh strips 150 cut
into smal!, thin rectangles, ovals or other various shapes. The mesh strips 150 are
loaded into the cannula 96 and deployed by the physician in a manner similar to those
described above. The configuration of the device 40 together with the deployment
method allows for accurate placement of the device 40 within the uterine cavity 44, as
shown in Figure 25, In particular, tha mesh strips 150 can be placed adjacent to each
ather, thersby creating a uniform covering. This method allows the physician to
deploy the device 40 to specific areas or sites within the uterus (similar to the method

by which carpeting is Yaid in a roam or icing is piped onto a cake).
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In vet another embodiment, shown in Figure 26, a tweezer-like davive 152 is
used to place the strips of mesh 150 into the uterine cavily, The physician
manipulates the weezer 152 to grab onto one end of a mesh strip 150, With the
catheter 96 properly positioned transcervically within the patient’s uterus, the tweezer
152, together with the mesh sirip 150, are inserled into the catheter 96. The
physician manipulates ibe tweezer 152 to accurately position the strip 150 onta the
endometrium. The strip 150 is then released from the tweezer 152 and the process
repeated until the uterine cavity is covered with strips of mesh 150. As described
abave, this method is similar to a carpeting-lype approach.

Alternatively, the mesh strips 150 of the carpeting technique can be configured
as continuously deployable strips {not shown). in particular, the strips are loaded into
Ihe camnula 96 of the deployment tool such that as each strip is deployed, the next
strip is automatically exposed or positioned for deployment.  This technigue is similar
1o the method by which Kieenex® is automatically dispensed from a tissue dispenser.
In addition to mesh strips, the implant 40 can be configured as threads/monofilaments
154 loaded with an adhesion creating substance 156. The substance 156 may be 2
coating, beads ar other components adherad Lo the threads, as shown in Figure 27,

In yet another embodiment, the device 40 of the present invantion is comprised
of mesh particles. The mash particles may be created by chopping or grinding the
mesh material to a predetermined size. Tha mesh particles are then loaded into the
cannula 96 and deployed as described above, This deployment methad is similar to
the manner by which insufation is blown into an atiic or other open space. In an
alternate embodiment, the mosh particles can be configured as afomized micro-
particles, semi-rigid foam, suspended aggregaie, particulates, powder or other similar
forms, including comeinations thereof.

Alternatively, the mesh particles may be suspended in z liquid, gas, foam or
olher flowable substance that uniformly disperses the mesh particulate when injected
by the cannula or catheter 96 into the uterus 42, Preferatly, the flowable substance
is biccompatible and capable of being absorbed by the body. When configured in 2
liquic or semi-liquid form, the device 40 is dispensed end spread within the uterus 42
using & syringe, instead of a stylet, and a fluid-dispensing catheter 96. As shown in
Figures 28A-28C, the catheter includses & cannula or lumen 158 capable of dispersing
fluid in the uterus 42 via one or more holes/ports located in the cannula 158, The
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dispensing cannula 158 may be configured in the form of a bend, curve, pig-tail,
open-loap, closad-lnop or other similar configuration. In addition, the cannula 158
may also be designed to advance beyond ths distal end of he catheter 98 during the
deploymeant procedure and retract into the catheter at the conclusion of tha
procedure. The curved, distal end of the capnula 158 may be flexible so that it
straightens as it is retracted into the catheler 96. Further, a guide-wire (not shown)
may also be formed within the cannula 158 to steer and/or guide the cannula 158
within the uterus 42 of the patient.

In one embodiment, the particutar corposition or material make-up of the
flowable substence is such that its viscosity can be modified through thermal
changes. The thermal changes may include fhose produced externally or generated
by the patients own body temperature. One example of a thermally-sensitive
material is a polymer substance. However, it should be notad that other thermalky-
sensitive materials not specificaily disclosed, but well knawn in the art, may also be
used with the present invention.

In an slternate embodiment, the adhesion forming material is encapsulated in a
hydrophillic membrane, elastomeric compound, & gelatin, or other similar dissolvable
material, Refering to Figure 29, ong o more capsules 162 are placed in the uterus
42 of the patient using a catheter, cannula or other type of dispensing device 868. A
stylet {not shown) may be used to push and pesition the capsule(s) 162 in the uterine
cavity, Contact with the ulerine tissue causes the membrane of the capsuls 162 to
dissolve and, thersby, deploy the encapsulated material.  Alternatively, the capsule
162 could be irripated with a separate solution dispensed from the catheler 86 to
accelerate the dissolution process.  The encapsulated material may be a self-
expanding or seif-spreading material, such as a liguid, gel, foam, shaped-foam or
other similar material. The self-expanding material may be absorbed by the tissues
during adhesion formation.  Alternatively, the self-expanding material may be non-
absorbable and, thereby, forms the scaffolding or structure for tissue in-growth andg
subsaguent achesion formation.

Ih an alternate embodimant, shown in Figures 304 and 308, the deployrment toot
comprises a para-tubs 164 housed within a catheter 95 and a funnel 166, The funnel
186 functicns to dilate the cervix and split the para-tube 184 into a fan-shapad
configuration as il is advanced through the funnel 168 and into the ulerus 42 of the
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patient. The expanded siruciure of the para-tube 164 dispenses the fluid, gas or
foam-type implant 40 throughaut the uterine cavity. After the implant 43 is dispensed
within the uterus 42, the para-tubes 164 are retracted back into the catheter 86 and
the tool is removed frem the patient. Referring to Figure 30C, in another embodiment,
hcoks 188 located on the distal end of the para-tubes 164 can be used to catch or
grab onta the mesh af the implant 40 and spread the device 40 within the cavity of the
uterus 42. The retraction and removal methods are gimilar 1o those previously
described.

ARter insertion of the device 40 is completed, a vacuum can he applied to the
terine cavily via the cervical canal.  Alternatively, the implant ar device 40 itself may
also haye z filtering component (compatible with the uterine tissue) integrated inta the
device 40 that permils the evacuation of air via a vacuum applied to the filiering
componert.  As such, 2 mating device is attached o the cannula 98filtering
component and (s usad to create a seal on the cervix 50 Applyving 2 light vacuum via
the mating device produces the seal. The vacuum helps the surrounding uterine
tissue make better contact with the inserted device 40 and, thereby, assists in luminal
bridging or athesion creation between the ulerine surfaces. The length of time that
the wacuum is applied to the uterine cavity is dependent upon the condition of the
patisnt and the procedure being performed; however, vacuum is generally applied for
a time period of several minutes.

A plug or cap, similar io thoss previcusly described, may be inserted into or
placed over the cervix to also help contein the device 40. The cap prevents
movement of the device 40 or migration af the material, especially when the materiz|
is in a liguid configuration. The cap may be made of a material that, over & period of
lime, 1s absorbed by the surrounding tissue. This configuration of the cap eliminates
the need to remove the cap at  |ater time andfor during a secondary procedurs.

An additional taol or device may also be used in cenjunction with the davice of
the present invention. Referring to Figures 31A and 31B, the tool comprises g
cannula, catheter or lumen-based device 170 having graduated indicators or
markings 172 along the length of the devica 170, During use, the distal end 174 of
the tool 170 s inserted into the vagina 178 of the patient. When the {ip of the catheter
170 reaches the cervical opening 178, the catheter marking visible at the location of
the vaginal opening (i.e. refetence point 1} is neoted by the physicianfuser, The
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catheter 170 is further inserted through the cenvix and into the uterus 42 of the patient
until it abuts the rear wall fundus 180 of the werus 42, When the fip of the catheler
170 sbuts the rear wall 180 of the uterus 42, the cathster marking visible at the
vaginal opening (i.e. reference point 2) is also noted by the physiclan.  As such, the
physician would then use the two reference points to determine the length of the
uterus 42 andfor fill volume of the uterine cavity.

In gensral, the markings on the device 170 allow the physician to determine the
twe points of reference within the filing range of the uterus 42, During use, the
physician would begin to dispense the fluid-implant when the catheter 170 was at its
maximum depth in the uterus 42 The physician would cantinue to dispense the fluid-
implant and simultanecusly retract the catheter 170 untif the tip of the catheter 170
reached the minimal depth (indicated by reference point 2). In this configuration, the
markings act 25 a guide to give the physician an understanding of where to fill.
Further, the markings may also enable the physician to determine the shape of the
ulerine cavity and the amount of material to dispense (via depth measurements and,
possibly, an associated aigorithm or chart),

Marker Technalogy

In addition to reducing and/or eliminating menorrhagia. the device 40 of the
present invention can also be used as a uterine marker. The marker provides the
physictan with the ahility to visuzlize and quantify any endometrial growth or
abnormality, such as endometrial hyperplasia and/or endametrial cancer.  In this
regard, the marker may be used as an absoiute reference from which the physician
may gage the difference of other features (growths or other irregularities). The
marker of the present invention may also be used o assist the physician in
determining the plane or locatior of view {a.g. determines the depth of the imaging
plang) such that the cross-section or outsidefinside diamsters of the uterus may be
determined and compared with subsequent diagnostic procedures, The marker may
also be used by the physician when performing a non-invasive biopsy, using the
marker as a landmark for guidance to the site under an imaging technique.
Therefore, the merker acts as a landmark to assist the physician in determining visual
or dirmensicnal differences in the uterus.

In general, the marker component is biacompatible and stable when embaddad

or implanted over long periods of fime (1.2, permanently} within tissue formed on the

-36-

JP 2004-511269 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

19

20

25

(75)

WO 01/E0THR PUTIUSOTASIGY

interior of the uterus 42. As such, the marker material should have good dimensional
stability and allow for visualization when imaged using ulirasound, magnetic

resgnance imaging (MR!), computed temography (CT), xray o other commcn

imaging technique, including any combination of such technigues. The marker can be
incorporated into the implant device 40, deployment device, andfor pretreatment
device previously described, or can be provided as a stand-alone device.

When combined with or within the implant 40, the marker allows the physician to
determine placement of the implant 40 (i.e. coverage, position, eic.), both short tarm
and long term, and trackiassess changes in the surrounding tissue. In one
embodirnent, shown in Figure 32, the mesh or ather adhesion promoting substance of
the device 40 is connected ta the marker 182 (configured a5 a bead) to ensure that
the marker 182 remains in & fixed, known location. Referring to Figure 33, in another
empodiment of the invention, the marker 182 is suspended in the adhesion promating
substance 40.

As referenced above, the marker may be used either as a stand-alone device
(i.e. diagnostic tocl) or in combination with other procedures aor implents previously
descried.  In general, the stand-plone marker design would be intended as a
diagnpstic tool and used on normalthealthy women for assisting in detection of
patential abnormalities within the uterus {such as fibroids, cancer, or cother
abnormalities). The stand-alone marker device may vary in size from that of an IUD
{o & bead as smail as 0.04 inch (C.1cm) in diameter. in general, the marker device
should be smali encugh to ailow it to pass thraugh the catheter or deployment device
and be imaged via ultrasound or other means. Furiher, the size andfor shape of the
marker device may also be adjustable to alow the marker to canfonm to the
configuration of the uterus, Therefors, the size of the marker device may either ba
selected to correspond to ene of a predetermined range of uterus sizes or adjusled at
the time of insertion to conform to the patient’s particwar uterus sizelshape.

n another embeodiment of the invention, the marker may be a campaonent that is
used to hold the devicedimplant in place, thersby acting as an anchor paint. The
marker may be anchored to the walls or fundus of the uterus to maintain its pasition
and minimize the possibility for expulsion, The marker may be dslivared with a
device, such as a catheter or olher type of deployment device, that allows for

27,
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attachment of the marker to the vterine walls. Alternatively, the marker could also be
a feature of the implant 40 and delivered via an implant deployment tool/device.

The ideal marker allows for imaging to be performed st any angle ang the
marker to always be viewed at true length. An example of such a design is a marker
with & spherical shape. Altematively, a hellow, equilateral triangular shape ar design
may also be used. In this configuration, the viewing angle is in true position when all
sides of the friangle are of equal length. However, numercus other shapes may alsa
be used to irnage both two-dimensicnal and three-dimensional views. Examples of
applicable marker shapes or designs inciude sphere, tube, donut, holiow sphere,
curved object or any other geomeatric shaps of a known size,

In addition, the marker may consist of a series of spaced spheres/markers to
provide the physician with a muitiple number of nodes or test sights to measure the
thickness of the myometrium, endometrium, or other dasired tissue ar site. The
multiple markers may be equally spaced or spaced al intervals 1hat are critical points
of measurement, Further, the multiple markers may be the same shapefsize or
different shapes/sizes 1o differentiate between the individual markers. The physician
will be able to know which marker the measurements are taken at to create a
repeatable measurement at each site that can be monitored during check-ups.

As previously described, the merker is extermnally imaged using any of the
above-mentioned techniques, For example, the ultrasound and x-ray based imaging
fechniques rely on different material densities for deteclion andior imaging.
Accardingly, the marker shoud have a density that is different from the density of the
surrounding tissue. The density difference allows for the imaging device to precisely
indicate the focation of the marker and its relative distance to varicus features within
the uterus, myomelrium, cervix, etc. As such, the greater the density difference, the
greater the image intensity.

A very broad range of materials may be used for the marker, since any material
that has a density different from water {i.e. tissus) would be acceptable. Examples of
these materials include, but are not limited to, pelypropylens, ethylens, titanium,
urethang, nylon, GORE-TEX®, PTFE, Nitinc/®, stainless steel, proteins, or any type of
biological material that is stabile (not resorbed or absorbed by the body; i.e. bone,
tegth, ete.). I addition, the marker may be configured as elther & solid or hollow

component.
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Surface finish of the marker may alse be an important feature for
vigihility/imaging and tissue growth into the marker. For example, a rough surface
finish is mare readily viewable under ultrasound due to the defraction/deflection of
sound waves. In addition, a marker configured with surface barbs or undercuts not
only securely affixes the marker to the uterine tissue but also may promote tissue in-
growth. Thus, overall devica structure and malerial composition may enhance both
imaging and in-growth of surrounding tissug into the marker.

Aithough only one marker is reguired, multiple markers may also be used. In
particular, multiple markers may have the added benefit of allowing for more exact
measurement or better visualization, depending on the placement of the marker tc the
area of interest.

In another embodiment of the invention, the marker may be mads of a
combination of materials to allow for muftiple imaging modes. For example, the
marker material may be a polymeric substance with metallics suspended in the resin.
This configuration gives the marker combined palymeric and metalilc characteristics
which allow imaging of the marker in numerous formats.  Alternatively, the marker
may also be a hallow member that is filled with a llquid (for example, a drug} or pas
capable of permeating the hallow member. The hallow member is then imaged ta
determine the amaurt of drug released and, thereby, act as a marker. In an alternate
embodiment, after all of the liquid is diffused, the hollew member can be refilled using
a syringe. This refilling technique would be similar to those used with subcutaneous
accass devicas used in the IV drug dispensing industry.

in another embodiment of the invention, the marker comprises one or more
coatings applied to the implant/device 40. Examples of such a device inciude a dyed
mesh or caated ball, In addition, the coating may be dissclvable, thereby permitting
the coated device to be initially imaged using ane type of imaging technigue and, after
the coating is completsly dissclved, imaged using an altemals, lang-term imaging
technique. One example of this type of marker configuration is a polymer bead
caated with radiopague ink that is water-solubte. The bead is initially imaged using x-
ray flucroscopy. After the ink Is dissolved {generally within ons to three days), the
bead may be subseguently imaged using ultrasound. Further, the ink may be
designed to dissalve due fo the in-growth cr formation of tissue on the marker. This
would enable the physician to accurately determine when the adhesion has beean
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sufficiently formeg, since the ink/dye would be completely dissolved when the marker
is fully surrounded with conneative tissue {ie. adhesions),

In an alternate embodiment, the marker may be a biological material that is
reactive to any or specific cancercus cells and/or tissues. The reaction would cause
the biological malerial to change its properties {such as density), making it imagable
with an ulirasonic device or other imaging mechanism,  Altermatively, the biological
material may be a subsiance coated on the existior portion of the marker that
prevents liquidimoisture penetration. When the biolagical material confacts specific
tissuasicells, the resulting reaction causes the protective coating to become porous.
As the porosity Increases, imaging contrast decreases. Thus, when the disease
{specific tissues/cells) is in an advanced stats, the marker is barely, if at all, imagable.
In another embediment, as the porosily increases, body fluidsfiquid/moisture
penetrate into the marker device, causing the physical structure of the marker to
change. For example, the structure may be distorted, deformed, uniformly expanded
in cverall size, uniformly reduced in size, randomly expanded in size or randomly
reduced in size. The degree of structural change may be used ia indicate how
advanced the disease state is,

Alternatively, the biclogical materia! may also cause a specific reaction when
cancerous cells are encountered, For example, the reaction may create a respanse
that promoles secrstions through the cervix.  The secretions could then be detected
during patient examination or diagnosis using an apprepriate swab or assay test.

With the above parameters in mind, one preferred example of a uterine marker
182 is shown in Figure 34, in conjunction with the uterus 42, With this one preferred
emboediment, the uterine marker 182 consists of two marker components that are
secured to the ulerine walls at known locations.  In this configuration, the uterine
marker 182 can be formed inlo the delivery material of the implant/device 40
previously described.  Alternalively, the uierine marker 182 can be deployed
independently. Regardless, once in place, the uterine marker 182 provides the ability
to externally image and, therefore, monitor ene or more apecific utering locations and
characteristics, for example the thicknsss of the endometrial tissue. The uterine
marker 182 effectively provides a "haseling” of endometrial tissue thickness. This
baseline value can be compared ta subsequent readings to evaluale and guanlify any
changes in the endometrial lissue, For exampie, with the one preferred emboediment,
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the marker components can be initially imaged and a distance betwesn the two
componzants determined {i.e. caloulated) and stored. At a later date, a new disfance
velue can be determined by re-imaging the uterus 42, including the utering markers
182. When a change in distance is found, an early identification of potential
apnormalities is given, such as the formation of cancerous tissue.

Another example of a uterine marker comprises a bead farmed of imzgable
material and secured to the endometrial tissue. The bead has a known diameter or
thickness that is viewable by the imaging device. Additionally, the imaging equipment
also provides an indicaticn of the endometrial fissue level, typically in the form of
different image densities {s.g. endometnal tissue appears lighter in contrast than a
remainder of the uterine walls). By providing the bead with a known thickness, a
relationship between the observed endometrial tissue thickness and the actual bead
diameter/thickness can be made and nated,  Subsequent obseryvations/relationships
can be noted and compared to this bassline measuremsnt. Any changes can provida
a preliminary Indication of uterine abnormalities.  Additional examples of the utsring
marker include markers comprising three or mere components (such as a T-shaped
davice) to provids an additional spatial crientation of the uterus.

Regardless of the exact form, the uterine marker greatly aids in the early
detsction of uterine cancer or other abnormalities, and offers a major benefit not
available with conventional diagnostic techniques or procedures.  With the uterine
marker, any physician can sasily and quickly evaluate the patient and image and
measure the uterine marker locations and related attributes (such as distances
between marker cemponents) using conventional imaging equipment,

Othsr Applications

The above disclosed technelogy may also be used in the veterinary science field
for treatment of similar disease states within animals. The use of the implant may be
particularly beneficial to breeders, especially in treatment of large animals such as
horses. Also, this implant systam may have application in the treaiment of similar
digease states in primates or may bs used to study the biology of intrauterine
adhesions and its tissue morphalogy.

in addition to providing an effective means of treating uterine discrders, the

device and method of use of the present invention effectively reduce pain, infections
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and post operative hospital stays.  Further, the various treatment methods also
impreve the quality of life for patients.
Although the invention has been descriped in terms of parlicular embodiments

_and applications, one of ordinary skill in the art, in light of this teaching, can gensrate

additional embodiments and modifications without departing from the spirit of or
wxcesding the scope of the claimed invention. Accordingly, it is to be understood that
the drawings snd descriptions herein are proffered by way of example to facilitate
cormprehension of the inventicn snd should not be construed to dimit the scope

thereof.
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What is claimed is:

1 An implantable device for treating excessive bieading in a body cavity,
comprising:
a biocompatible material deliverable into said body cavity,
said bictompatible material containing an attribute promoting fissue
growth that results in edhesion formation within said body cavity,
said attribute defined by at least one of 2 mechanical component of said
hiacompatible material and a non-cultured biclogic companent of said tiocompatible
material.
2 The implantable device of claim 1 wherein said materiai is shapad to

canform to an internal structure of a body cavity.

3 The implantable device of claim 2 wherein said body cavily is a uterus

4. The implantable device of claim 1 wherein said material is sterile and
flexgble,

5. The implantable device of claim 1 wherein said material Is substantialy
rigid.

8. The implantable device of claim 1 wherein said maierial is selected from

the graup consisting of mesh, suture, gel, poraus, allograft, protein, hydrogel, liquid
sealent, glue, callulose, collagen, sponge, micro-porous, tissuefcollagen, thrombin,

alginate, tissue, kitosan, particulate, foam and any combinaticn theracf,

7. The implaniable device of claim & wherain a structura of said mesh is
seiected from the group consisting of woven, non-woven, braided, spun, knitted and

any combination thereof.
a. The implantable device of claim 1 wherein said matarial is metallic.
8. The implantable device of claim 1 wherein said materiai is polymeric.

10.  The implantable device of claim 1 wherein said matsrial is 2 bio-

matarial.
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11.  The implantable device of ¢laim 1 wherein said material has a
characteristic sefected fram the group consisting of non-absorbable, abscrbable and

resorhable.

12, Theimplantable device of claim & wherein a weave of said mesh
selected from the group consisting of plain, open, closed, twill, dutch, reverse dutch,

twill dutch, teffeta and any combination thereof.

13.  The implantable device of claim 1 whereln said matarial s a random
fiber bundle.

14, Theimplantable devics of claim 13 wherein said material is fabricated

from a monofilament.

15, The implantable device of claim 13 wherein said material is fabricated

from a mutti-filament.

16, The implantable device of claim 6 wherein said porcus material is
selected from the group consisting of ceramics, aluming, silicon, powdared metals,

Nit'\nnl"ﬂ" stainless steal titarium, porous polymers and any combination thereof,

17.  The implantable device of claim 1 wherein said material is further
incorporated into @ mesh matrix.

18.  The implantable device of claim € whergin a parg size of said porous
maderial is less than 10 microns.

19, Theimplantable device of claim 8 wherein a pore size of said porous
material s greater than 75 micrans,

20, The implantable device of claim & wherain said liquid sealant or glue is
ehe selectad from the group consisting of thrambin, collagen-thrombin, pelymer,
collagen, fibrin-based and any combination therecf,

21.  The implantable device of claim & wherein said liquid sealant forms a

hemastatic solid,
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22.  The implantable device of claim 6 wherein said protein is configurad into
g format, whereby szid format is selected from the group consisting of small beads,
sheets, strips, regular shaped configurations and iregular shaped configurations

23, The implantable device of claim 6 wherein said material comprisaes

mesh particles.

24, Theimplantable device of claim 23 wherein said mash particles are
configured into a form selected form the group consisting of atomized micro-particles,
semi-rigid foam, suspended aggregate, particulates, powder and any combinaticn

thereof.

25, Theimplantable device of claim 23 wherein said mesh particulstes are
suspended in & substance selected fram the graup consisting of liquig, gas, foam and
flowable substance.

26, Theimplantable device of ciaim 1 wherein said material is encapsulated

in a hydrophilic membrane.

27.  The implantable device of claim 1 wherein said material is self-

expanding.

28,  The implantable device of claim 1 further comprising one or mare

coalings, wherain said coating is imaged using an imaging technigue
239 The implantable device of claim 28 wherein saig coating is dissolvahie.

30. A methad of creating adhesions in & hody cavity comprising:
inserting an implantable device within safd bady cavity; and
lwcating said device at an optimal site within said hody cavity, wharein

said optimal site promotes effective adhesion formation to control bleeding.

31.  The method of claim 30 further comprising determining an optimal site in

sald body cavity that is a site of excessive bleading.

32.  The method of claim 30 further comprising removing said implantable
device after sufficient adhesions have formed
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33. The method of claim 30 further comprising pretreating said body cavity
prior to inserting said implantable device within said body cavity,

34,  The method of claim 33 wherain said pretreating includes creating

trauma to a lissue within said body cavity.

25, The method of claim 34 wharein sald trauma includss necrosis of said

tissue.
23.  The method of claim 34 wherein said trauma is achieved via abiation.
37.  The method of claim 34 wherein said trauma is achieved via curattage.

38, The msthod of claim 24 wherein sald trauma is achievad via liquid

abrasion.

38. The methad of claim 33 wherein said pretreating is performed using a
device selected from the group consisting of curette, roller ball slectrocautery device,
thermal enargy device, hot water filied balloon, radio-frequency (RF} energy directer,
micrawave, cryogenic device, cytotoxic agent, inlense LASER light, devices capable

of imparting trauma to the endometrial lining and any combination thereof,

40 The method of claim 33 wherein said pretrealing involves the use of a

drug.

41 The method of claim 440 wherein said drug is one selected from the

group consisting of hormones, hormaneg-altering medications and antibiotics.

42, The methed of claim 33 wherein said prelrealing invalves the use of 2

chemical

43, The methed of claim 33 further comprising timing said pretreating to a

patient's normal menstrual cycle.

44, The method of claim 34 further comprising pretreating said body cavity
when an endometrium is in an optimal siate for adhesion formation.
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45, The method of claim 30 further comprising post-treating sald body cavity
after inserling said implantable device within said body cavity and farming adhesions.

46.  The method of daim 45 wherein said past-freating involves the use of 2

arug

47, The method of claim 48 wherein said drug is one selected from the

group consisting of hormones or chemicals,

48, A pretreatment device for crealing trauma to a tissue within a body
cavity comprising:
a stem section; and
a trauma-inducing secticn adjaceni said stem section.

49, The device of daim 48 wherein said trauma-inducing section consists of

bristles.

50 The device of claim 48 wharein said irauma-inducing section consists of

spike-like projections.

51.  The device of claim 48 wherein said stem saction is made of a material
selected from the group consisting of rigid polymers, ABS, nylon, PYC, stainiess

steel, aluminum, metallics and any combination thereof.

52, The device of claim 48 wherein said trauma-inducing section is made of
a material selacted from the group consisting of semi-rigid polymers, nylon,

polyethylens and any combination therecf.

53.  The device of claim 48 wherein said trauma-inducing section is

configured as & Brilla® pacike structure capable of scouring lissus,

54,  The devica of claim 53 wherein said Brillo® pad-like structure is
P

comprised of collagen coated with a sclerosing agant.

55. The device of clalm 53 wherein said Brillo® pad-like structura can self-

expand when deployed from a catheter.
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56 The devica of claim 48 wherein said rauma-inducing section comprises

& multi-pronged brush,

57, The device of claim 48 wherein sald trauma-inducing section comprises

& wire with sharp protrusions,

58.  The device of claim 48 wherain said trauma-inducing section comprises

acap,

59 The device of ctaim 48 wherein said frauma-inducing section comprises

a callagen plug.

80.  The device of claim 48 wherein said trauma-inducing section comprises

a wire-formed distal end.

5% The device of claim 80 wherein said distal end is comprised of one ar

more fibers configured to form an egy-beater design.

82, The device of claim 80 wharein said wires ara fabricated from a material
selected frem the group consisting of Niﬁnole, staintess steel, titanium and any

combination thereof.

83.  The device of claim B0 wherein said trauma-inducing section comprises

a balloon having a rough external surface
4.  The device of claim 63 wherein said surface includes fine wires.
85 The device of claim 64 wherein said surface includes small bristles.

B6. A pretreatment device for creating traurna to a tissue within a bady
cavity comprising:

a pretreatment fluid; and

a tube housed within & catheter and used fo insuit sald tssue with said
pretreatment fluid,

87, The dsvice of claim 86 wherein said fluid is a crystalline salt suspenced

in & water stream.

48
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68 A method of contraception cemgarising:
inserting an implantable device within a uterus; and
locating said device gt an optimal site within said uterus. wherein said

optimal site promotes adhesion formation and prevents concepticn.

69. A tool used to deploy an implantable device within a uterus comprising:
a cervical cap; and

a guide located on a proximal end of said cervical cap.

70.  The too! of claim £8 wherein said cervical cap includes a one-way valve

having cne or mare slits on said valve,

7. The toal of claim 69 wherein said cervical cap forms a cup-shaped

device.
72.  The tool of claim 68 wherein said guide comprises a hollow tubs.
73, The tool of glaim 69 wherein sald guide comprises a catheter.

74,  The tool of claim 89 wherein said cap includes one or mere lumen for
dispensing fluid, creating vacuum, delivering loals and deplaying said implaniable

device

75, Thetoel of claim 69 further comprising a speculum used fo dilate a

vaging.

76.  Atool used to deploy an implantable device within a uterus comprising:
ong or mare expanding elements attached to sald implantable device;
and

GNe OF more manipulator elemeants

77.  The tool of claim 76 wherein sald expanding slamsnt is one selected
from the group consisting of rigid lumen, elastic membrane, wire, balloon and

infiatable tube.
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78.  The tool of claim 76 whersin said manipulator element is one selacted
fram the group consisting of hook, wire, string, monofilament, spring, hings and
inflation lumen.

79.  The tool of claim 76 wherein said expanding element is & wire attached

to said implantable device via a ona-way barb.

80.  Atoolused fo deploy an implantzable device comprising:
a guide directed for placement of said implantable device within a uterus
lo create adhesions.

a1 Tha tool of claim 80 wherein said guide is permanently implanted within

a patient.

82, The tool of claim 80 wherein said guide forms a pathway to a cervix of g

patiant,
83.  The teal of claim 80 wherein said guide comprises a hollow tube.

84. A device for menitaring the tissue of & uterus comprising
at least one imagable marker;
said marker having a size less than a size of an expanded uterus;
said marker having a surface for adhering said marker ta a uterine wall;
said marker compased of a biocornpatible material suitable for
permanent implantation in said uterus; and
said marker detachably disposed on a delivery tool prior to insertion of

sajd marker into said uterus.

83, The device of claim 84 wherein said marker is imagable using an
imaging techrigue selected from the group consisting of ultrasound, magnetic

resonance imaging, computed tomography, x-ray and an y combination thereof,

86, The device of claim 84 wherein said marker is incorporated into an

implant device

a7.  The device of claim 84 wherein sald marker is incorporated inte a
deployment tool.
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88. The device of claim 84 wherein said marker is incorporated info a

pretreatment device.
89 The device of claim 84 wherein said size /s adjustable.

80.  The device cf claim 84 wherein said size carrespondsto one of &

predetermined range of uterus sizes.

91.  The device of claim 84 further including a shape, wherein said shape is
adjustable

az The device of claim 91 wherein said shape Is selscted from the group
consisting of sphere, tube, donut, hollow sphere, equilateral triangular shape, curved

object and ather geomeitric shapes.

93, The device of claim 84 wherein said marker has a density different from
& density of surrounding lissue,

94.  The dovice of claim 84 wherein said material of said marker is selected
ferm the group cansisting of pelypropylens, sthylens, titanium, urathane, nylon,
GORE-TEX®, PTFE, Nitinol®, stainless sieel, proteins, ar any type of human biologic
that is stabile.

95 The device of claim 94 wherein said material is a combination of

materials.

96 The davice of claim 84 whereln said marksr is configured as a solid

component.

97.  The device of claim 84 whersin said marker is configured as a hollow

camponent.

98.  The device of claim 97 wherein said hallow component is filled with a

liquid.

98, The device of claim 87 wherein said hallow component is filled with &

51
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100, The device of claim 84 further comprising a substance coated on an

sxterior pertion of said marker.
101, The device of slaim 100 wherein said substance is a biclogical material.
102. The device of claim 1071 wherain said substance is reactive to tissuss.
103. The device of claim 101 wherein said substance is reactive to cells.

104. The device of claim 100 wherein said biological material prevents

liquid/maoisture penstration,

105. A method of menitoring tissue of a uterus comprising:
introducing at least one imagable marker into an interiar of said uterus;
allowing said at least one marker to bacome embedded in tissue formed
an said interior of said uterus; and
using said st least one marker as a reference |locatian to evaluate tissue

features on said interior of said uterus.

108.  The method of claim 105 wherein at feast two imagable markers are
introduced into said uterus and wherein said at least lwo markers provide 2 two

dimensional frame of reference.

107. The method of claim 105 wherein said at least ane imagable marker is
introduced info said interior during a procedure wherein said wterus is being treated

for a condition of menorrhagia.

108, The method of claim 105 wherein said at least one imagahle marker is

allowed 1o remain in said vterus for an extended period of time.

109, The method of claim {05 further comprising determining placement of

an implantable device, wherein said implanlable device is combined with said marker.

110, The method of claim 105 further comprising imaging said marker using
common imaging technigues.
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miermatonal Agpication o, PCT/US 01713168

FURTHER INFORMATION CONTINUED FROM  PCTISA/ 210

This International Searching Authority found ruitiple (groups of)
inventions in this internaticnal applicatien, as follows:

1. Claims: 1-7 9-12 17 19 20

An implantable device comarising:

a biocompatible material deliverable into a body cavity,
said biocompatible material containirg an attribute
promoting tissue growth within bogdy cavity, said attribut
defined by at least one of a mechanical component and a
non-cultured biclogic component of said hiocompatible
material,

2. Claims: 48-85

A pretreatment device for creatirg trauma to a tissue within
a body cavity comprising:

a stem section,

a trauma-inducing section adjacent said stem section.

3. Claims: 66,57

A pretreatment device for creating iraura 1o & tissue within
a body cavity comprising:

a pretreatment floeid,

a tube housed within a catheter and used to insult said
tissue with said pretreatment fluid.

4, Claims: 68-75

A tool used “o deploy én implantable device within a uterus
comprising:

a cerviczl zap; and

a guide located on a proxima) end of said cervical cap.

5. Claims: 76-79

A tool used to deploy an implantable device within a uterus
comprising:

ong or rore expanding elements attacned to said imolantable
device;

and one or rwre manipulator elenents.

6. Claims: 80-83
A tool used to deploy an implantasle device comorising:

a quide directed for piaczment of said implantadle device
within a uterus ta creste adhesior.

page 1 of 2
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA! 21()

7. Claims: 84-164

& device for monitoring the tissue of a uterus camprising:
at least one imagahle marker;

said marker having a size less than a size of an expanded
uterus;

said marker having a surface for adhering said marker to a
uterine wall;

said marker composed of a biocempatible material suitahle
for permanent ‘mplantation;

and said marker detachably disposed on a delivery tool prior
ta insertion of sajd marker into said uterus.

page 7 of 2
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FURTHER INFORMATION GONTINUED FROM  PCTASA! 210

Continuaticn of Box 1.2

Claims MNos.: [-29

Present claims 1-29 relate to an extremely large number of possible
devices, In fact. the claims conta’in so many options that a lack of
clarity and conciseness within the meaning of Article § PCT arises to
such an extent as to render a meanirgful search of ithe claims impossible.
Consequently, the search has been carried out for these parts of the
application which do appear to be clear and concise, namely devices made
of mesh material sitown in description (page 14 line 1- line 25) and
claimed claims 1-7, 9-12, 15, 17, 19, 20 have been searched.

The applicant's attention is drawn to the ‘act that claims, or parts of
claims, relating *o inventions in respect of which no international
search report has been established need not be the subject of an
internaticnal preliminary examination (Rule €6.1{e} PCT). Tha applicant
is advised that the EPO policy when acting as an International
preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not keen searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter I! procedure,
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