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UTERINE TISSUE COLLECTOR
FIELD OF THE INVENTION

The present invention relates to gynecological
instruments generally.

BACKGROUND OF THE INVENTION

Obtaining samples of cexvical and uterine
tissue is normally performed in the art by one of three
methods: dilation of the cervix and curettage of the
endometrium, known as D & C; suction without dilation of
the cervix via a small diameter tube, known as aspira-
tion; or by suction curettage. D & C and suction curet-
tage are capable of collecting as much cervical or uter-
ine material as required, but require anesthesia. Aspira-
tion with a small diameter tube does not normally require
anesthesia but is not capable of obtaining amounts of
tissue comparable to those obtainable with D & C. 1In
order to 'obtain amounts of tissue comparable to those
obtainable with D & C, aspiration must be performed with
a large tube which requires anesthesia.

A recently developed endometrial suction cu-
rette, called the Pipelle de Cornier, manufactured by
PRODIMED of France, may be used to scrape endometrial
material with the distal end of a sheath of the curette.
However, the scraping area is limited by the relatively
small diameter of the sheath.



obtaining sanples of cervical and uterine tissue is normally
performed in the art by one of three nmet hods: dilation of the cervix and
curettage of the endonetrium known as D & C, suction without dilation
of the cervix via a small dianeter tube, known as aspira- tion; or by
sucgion‘cureakﬂgﬁﬁwp & C and suction curet- tage ar e -capajiqfusdénrroz

coll ecting as nmuch cervical or uter- i ne material as required, but

requi re anesthesia. Aspira- tion with a small dianeter tube does not
normal ly require anest hesia but is not capabl e of obtaining amounts of

ti ssue conparable to those obtainable with D & C. In order to obtain
anopunts of tissue conparable to those @btainable with D & C,
aspiration nust be perforned with a |large tube which requires

anest hesi a. A recently devel oped endonetrial suction cu-
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of a sheath of the curett&he puesersr invaationgeeks & pnovideriamediby t he
relatively SNg¢Fukd Y HlllRtidhcatha sufficient amount of uterine
tissue without need for dilation of the cervix and
anesthesia. The amount of tissue collected is the same
as that obtained in D & C.

It is noted that throughout the specification
and claims, the ¢term "uterine tissue" refers to any
material in the cervical canal and uterine cavity, e.g.
uterine layering, cervical mucosa, gestational products,
endometrium or tumoral substances. In the specification
and claims, the term "uterus” encompasses the cervical
canal and uterine cavity.

There is thus provided in accordance with a
preferred embodiment of the present invention a uterine
tissue collector including a deformable scraper which
scrapes a uterus, a deformer which deforms the deformable
scraper, and a suction device .which sucks material
scraped by the deformable scraper.

The present invention includes three basic
embodiments of suction devices. The first embodiment
sucks automatically, preferably by means of a syringe
powered by a motor, preferably in conjunction with a
biasing device such as a spring. The second embodinent
sucks with an external suction device, preferably a
vacuum pump which sucks material via a flexible tube. The
third embodiment sucks semi-automatically preferably by
means of a syringe, a valve and a biasing device such as
a spring.

The present invention includes different embod-
iments of scrapers which are distinguished by the way
they deform, scrape and/or cut. Scraping may be performed
automatically with a vibrator such as a solenoid, or it
may be performed manually.

In accordance with a preferred embodiment of
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2 SUVMVARY  OF_THE_LNVENTIL ON The present

i nvéntion seeks to provide an in- strunment for collection of a
sufficient amount of uterine tissue without need for dilation of the
ceryix and  wipespebRsi a. The anount of tissue collected is therpssERe2 as
that obtained in D & C It is noted that throughout the

speci fication and clains, the term"uterine tissue" refers to any
material in the cervical canal and uterine cavity, e.g. uterine
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scraper being disposed in the cannula, such that when the
scraper is deformed it protrudes through the aperture and
scrapes the uterus.

Preferably the cannula has a substantially
rectangular shape towards a rearward end thereof.

It 4is noted that throughout the specification
and claims, rearward refers to a direction towards a
posterior or distal end. Forward refers to a direction
towards an anterior or proximal end.

In accordance with one preferred embodiment = of
the present invention, the aperture is on one face of a
rearward end of the cannula, the face being adapted to be
in contact with the uterus.

In accordance with another preferred embodiment
of the present invention, the aperture is open on an
additional face of the cannula, such that the scraper may
protrude through the additional face.

There 1is also provided in accordance with a
preferred embodiment of the present invention a uterine
tissue collector including a deformable scraper which
scrapes a uterus, the scraper being slidably attached to
an inclined post, such that the scraper is in a deformed
configuration at a first end of the inclined post and is
in an undeformed configuration at a second end of the
inclined post, a deformer which deforms the deformable
scraper, and a suction device which sucks and plucks
material scraped by the deformable scraper. The scraper
scrapes the uterus in a raking motion and <the suction
device sucks and plucks material from the uterine sur-~
face. The scraping and raking motion is substantially
lateral and medial, as well as vertical.

In accordance with a preferred embodiment of
the presenﬁ invention, the deformable scraper has a
serrated edge. '



scrapes a uterus, a defornmer which deforns the defornable scraper, and a
suction device which sucks nateri al scraped hy the defornmabl e scraper.
The present invention includes three basic enbodi ments of suction
devices. The first enbodi nent sucks automatically, preferably by means
of @ syringe woospgye’ €d by a notor, preferably in conjuncti ' 02

bi asing device such as a spring. The second enbodi nent sucks with an
external suction device, preferably a vacuum punp whi ch sucks materi al
via a flexible tube. The third enbodi nent sucks sem -automatically
preferably by means of a syringe, a valve and a biasing device such as
a spring. The present invention4includes different enbod-

i ments of scrapers which are distinguished by the way t hey deform
scrape and/or cut. Scrapi ngdey prefeetbar Sibodimest!t@ieitie< Fdaselit! Angen—

o aance o P R Bl pas, gl BePEeR dAst b UAL s ssue.
Still further in accordance with a preferred
embadiment of <the present invention, the deformable
scraper deforms from a compressed configuration to a non-
compressed configuration.

Additionally in accordance with a opreferred
embodiment of the present invention, the deformable
scraper cuts tissue.

Additionally in accordance with a preferred
embodiment of the present invention, the aperture is
radially deeper in a direction away from a rearward tip
of the cannula.

Additionally in accordance with a preferred
embodiment of the present invention, the scraper is
generally U-shaped. The scraper may also have an arcuate
protrusion.

In accordance with a preferred embodiment of
the present invention, the deformer includes a wire
coupled to the deformable scraper.

It is noted that throughout the specification
and the claims, the term "wire" referé to any relatively
slender, relatively stiff element of arbitrary cross
section which can push an object and substantially not
buckle. '

Additionally in accordance with a preferred
embodiment of the present invention, there is provided a
coupling which couples the wire to the vibrator. The
coupler includes a first shaft, the wire being fixedly
attached to the first shaft, a second shaft having a
longitudinal notch formed thereon at a rearward end
thereof, the notch being adapted to receive a forward end
of the first shaft, and a knob which turns about an outer
periphery of the rearward end of the second shaft from a
first radial position to a second radial position, where-
in at the second radial position the knob presses the
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3 _ i i i i —callector dncludes a
cannul a having an aperture, the defornable scraper being disposed in the
cannul a, such that when the scraper is deforned it protrudes through the
aperture and wodeeses the uterus. Preferably tperosssnriea has
a substantially rectangul ar shape towards a rearward end thereof.
It is noted that throughout the specification and cl ai nms, rearward
refers to a direction towards a posterior or distal end. Forward refers
to a direction towards an anterior or proxinmal end. In
accordance with one preferred enbodi nent of 5 the present invention, the
aperture is on one face of a rearward end of the cannula, the face being
adapted to be forwendacendv tdf tthee fidorats shaft against theacnotclancnd
wi t h anot her pref t rdir e
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i s open on an can such e scra ey
protrude through the a8eFendn3 q%&xapreferably a defﬁépéngs apparak

i n accordance w tpravided which imparts reciprocating motion to the second
shaft.

Additionally in accordance with a preferred
embodiment o©of the present invention, the wire moves the
deformable scraper from a stowed position to an unde-
formed deployed position and from the undeformed deployed
position to a deformed deployed position. The scraping
and raking motion is substantially rearward and forward,
as well as vertical.’

In a preferred embodiment of the present inven-
tion, wherein the sucking is automatic, the suction
device is a syringe. Preferably the syringe plunger is
coupled to a motor and a biasing device which create a
sucking force in the syringe.

In a preferred embodiment of the present inven-
tion, wherein the sucking is semi-automatic, the suction .
device is a punmp.

Preferably the uterine tissue collector in-
cludes a plurality of markings adapted to indicate the
penetration of the uterine tissue collector into the
uterus. The markings may be ruled, or coded by different
colors or different shadings.

Preferably the uterine tissue collector in-
cludes a collector adapted to collect the sucked materi-
al.

Additionally in accordance with a preferred
embodiment of the present invention, the collector in-
cludes a separator and a basin, the separator diverting
sucked material from the suction device to the basin.

There is also provided in accordance with a
preferred embodiment of the present invention a method of
collecting uterine tissue from a uterus including the
steps of inserting a deformable scraper through a cervi-



preferred enbodi nent of the present invention a uterine ti ssue collector
i nclLuding a deformabl e_scraper which scrapes a uterus, the scraper being

slidably attached to an inclined post, such that the scraper is in a
def or ned configuration at a first end of the inclined post and is in
an* . undef or meg, irguration at a second end of the I ncl pyoehoRpPhr 2
def ormer which deforns the deformble scraper, and a suction device

whi ch sucks and pl ucks mat eri al scraped by.the deformabl e scraper. The
scraper scrapes the uterus in a raking notion and the suction devi ce
sucks and plucks material fromthe uterine sur- face. The scraping and
raking notion is substantially | ateral an®l nedial, as well as vertical.
In accordance with a preferred enbodi nent of the present invention, the

def ormabl e scrapatalhamamal inter thecdtegys, scraping e UYetuE/ by deform-
PGT/U596/02702 ing the deformable scraper and sucking scraped material
into a collector.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and
appreciated more fully from the following detailed de-
scription, taken in conjunction with the drawings in
which: '

Figs. 1A and 1B are respective side and top
views o©of a uterine tissue collector constructed and
operative in accordance with a preferred embodiment of
the present invention;

Fig. 1C is a partial sectional illustration of
the uterine tissue ccllector taken along lines 1C - 1C in
Fig. 1A;

Pig. 2 is a partial sectional side illustration
of the uterine tissue collector of Figs. 1A - 1C;

FPig. 3 is a partial sectional illustration of a
portion of the uterine tissue collector of Figs. 1A - 2
at a position indicated by the arrow III in Fig. 2;

Figs. 4A and 4B are sectional illustrations of
a coupling in the uterine tissue collector of Figs. 1A -~
2, taken along the lines IV - IV in Fig. 3;

Pigs. 5A and 5B are partial sectional illustra-
tions, respectively side and top views, of a cannula of
the uterine tissue collector of Figs. 1A - 2 inserted
into a uterus with the scraper of the uterine tissue
collector in a deformed state;

"Figs. 6A and 6B are partial sectional illustra-
tions, respectively side and top views, of the cannula of
the uterine tissue collector of Figs. 1A - 2 inserted
into & uterus with the scraper of the uterine tissue
collector in an undeformed state;

Pig. 6C is an illustration of the raking swath



4 In a preferred enbodi nent of the present inven- tion,

the_cannula has a bevel ed edge which cuts tissue Stil

further in accordance with a preferred enbodi mrent of the present

i nvention, the defornable scraper defornms froma conpressed

conf i gut at i onyigeshebaN- conpressed configuration. PCT/USS6/02702
Additionally in accordance with a preferred . enbodinent of the present

i nvention, the defornable scraper cuts tissue. Addi tionally
in accordance with a preferred enbodi mrent of the present invention, the
aperture is radially deeper in a direction anay froma rearward tip

of the cannul a. Addi tional ly in7accordance with a preferred
enbodi nent of the present invention, the scraper is general ly U shaped.

The scraper nmay abgotheveterime ctibésue cqlleictoxi shown in Figs. 1AlH 2;
accordance with a preferreqpf Od'i?”&n#”?B(?r%hgeﬁgﬁésgﬁvéanTiﬁQ@raéI@hs
to the détormabfe scraper.

defornmer includes a wire coupl e _
It is noted that ©frotB8ceenepmka Pecthe ahaxide tiggye: reliegras, ofheFiEsm

"wire" refers to aay +ete}i¥®éYdeformable scraper being respectively de-
formed and undeformed;

Pigs. 7C and 7D are partial perspective illus-
trations of a c¢annula and a deformable scraper of a
uterine tissue collector constructed and operative in
accordance with another preferred embodiment of the
present invention, the deformable scraper being respec-
tively undeformed and deformed;

Fig. 7E 4is a sectional illustration of the
deformable scraper and cannula of the embodiment of Figs.
7C and 7D, taken along lines 7E - 7E in Pigs. 7C and 7D;

Figs. - 7F and 7G are respective top and side
view simplified illustrations of a cannula and scraper
constructed and operative in accordance with vet another
preferred embodiment of the present invention;

Fig. 7H is a spread out, simplified illustra-
tion of the scraper of Pigs. 7F and 7G; .

Pig. 8A 1is a sectional illustration of the
deformable scraper taken along lines VIII - VIII in Pigs.
7A and 7B;

Pig. 8B is a sectional illustration of a de-
formable scraper and cannula constructed and operative in
accordance with another preferred embodiment of the
present invention;

Fig. 9 is a partial sectional side illustration
of a deformable scraper constructed and operative in
accordance with another preferred embodiment of the
present invention;

Figs. 10A -~ 10C are partial sectional side
views of a deformable scraper constructed and operative
in accordance with yet another preferred embodiment of
the present invention in respective stowed, deployed
undeformed and deployed deformed states;



slender, relatively stiff elenment of arbitrary cross section which can
push an object and substantially not “buckle. _ Addi tionally
in accordance with a preferred enbodi ment of the present invention,
there is provided a coupling which couples the wire to the vibrator. The

coupl er* i ncl Serfseté 'St shaft, the wire being fixedly at i,@ﬁ{}%mﬂ t he
first shaft,%ggsecoﬁh shaft having a | ongi tudi nal notch fornme e?eon

at a rearward end t hereof, the notch being adapted to receive a forward
end of the first shaft, and a knob which turns about an outer

peri phery of the rearward end of the second shaft froma first radial
position to a second radial position, where8 in at the second radial
position the knob presses the WO 96/ 26676

PCT/ US96/ 02702 Figs. 11A - 11C are partial sectional top views
of the deformable scraper shown in Figs. 10A - 10C in
respective stowed, deployed undeformed and deployed
deformed states;

Fig. 11D is an illustration of the raking swath
of the deformable scraper shown in Figs. 10A - 11C;

Figs. 12A -~ 12B are perspective illustrations
of a deformable scraper constructed and operative in
accordance with another preferred embodiment of the
present invention;

Figs. 132 - 13C are perspective illustrations
of three different deformable scrapers constructed and
operative in accordance with a preferred embodiment of
the present invention;

Fig. 14 is a side view of a uterine tissue
collector constructed and operative in accordance with a
further embodiment of the present invention;

Fig. 15 is a sectional frontal view of a handle
used in the embodiment of Fig. 14, taken along the lines
XV - XV in Fig. 14;

Fig. 16 is a partial sectional side view of the
embodiment of Pig. 14;

Pig. 17 is a simplified illustration of a side
view of another uterine tissue collector constructed and
operative in accordance with a preferred embodiment of
the present invention;

Pig. 18 is a simplified pictorial 4illustration
of a disposable assembly used with a uterine tissue
collector constructed and operative in accordance with
yet another preferred embodiment of the present inven-
tion;

Fig. 19 is a simplified pictorial illustration
of a housing to which attaches the disposable assembly of
Fig. 18;

Figs. 20 and 21 are simplified pictorial and
sectional illustrations, respectively, of the disposable



5 forward end of the first shaft against the notch and t her eby
maintain the first shaft in fixed engagenent with. the secaond shaft.

Preferably a deform ng apparatus is provi ded whi ch inparts

reci procating notion to the second shaft. Additionally in
accordance W wp ssaeRf erred enbodi ment of the present i nvegiiossseziodc

W re noves the def ormabl e scraper froma stowed position to an unde-
formed depl oyed position and fromthe undefornmed depl oyed position to a
def ormed depl oyed position. The scraping and raking notion is
substantially rearward and forward, as well as vertical.

In a preferred enbodi ment of the present invén- tion, wherein the
sucking is automatic, the suction device is a syringe. Preferably the

syringe plunger i|iassembIpupt cRlidgO 1B rE¥out &l be klamped dovthe nbusingrefte
a sucki ng for in the LN a eLLed_enpodi t
of the present i nggﬂf w' t ;5%‘# \%%’ler%elir?gt ﬁgksel?cl?rlhggi %Rég% gc5z§‘i§t onetlc, r%;ge
suction devi cBifgs &0punp. Preferably the uterine tissue

col lector in- cludes a pigrad2tys of sTMpiifdedapgaptodiad | pUigstLativn
et . oy be' 1B EobT LIRS ARy W B461%15 acthd Mamdlfy eo
the housing of Pig. 19;
' Figs. 23A and 23B are simplified, partially
sectional, side view illustrations of vibrating and
deforming a deformable scraper disposed in a cannula of
the disposable assembly of Pig. 18, before and after
deformation, respectively:;
Fig. 24 is a simplified pictorial illustration
of a portion of the deformable écraper shown in Pig. 18;
Pigs. 25A apd 25B are simplified top view
illustrations of the deformable scraper of the disposable

assembly of Fig. 18 before and after deformation, respec-

tively;

Figs. 26A and 26B are simplified sectional
illustrations of the deformable scraper of the disposable
assembly of Fig. 18 before and after deformation, respec-
tively, Pigs. 26A and 26B being taken along lines 26A -
26A in Pig. 25A, and lines 26B - 26B in Fig. 25B, respec-
tively; and

Pigs. 27A and 27B are simplified sectional
illustrations of a deformable scraper, constructed and
operative in accordance with an alternative embodiment of
the present invention, before and after deformation,
respectively.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Reference is now made to Figs. 1A - 1C and Fig.
2 which illustrate a uterine tissue collector 10 con-
structed and operative in accordance with a preferred
embodiment of the present invention. The uterine tissue
collector 10 comprises a hollow cannula 12 adapted for



colors or different shadings. Preferably the uterine tissue

col | ector in- cludes a collector adapted to collect the sucked materi -
al . Additionally in accordance with a preferred enbodi nment
of the present invention, the collector in- cludes a separator and a
basi n, the segijsigéredi verting sucked material fromthe s 'W%ce
to the basin. There is also provided in accordance Wwtt a
preferred enbodi nent of the present invention a method of col | ecting
uterine tissue froma uterus including the steps of inserting a

def ormabl e scraper through a cervi - WO 96/ 26676
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insertion into a uterus. The cannula 12 may be straight
or bent. The cannula 12 has an aperture 9 and a deform—
able scraper 14 disposed at its rearward end. The opera-
tion of the scraper 14 will be described in detail fur-
ther below in conjunction with Figs. 5A - 7B.

The uterine tissue collector 10 also comprises
a suction device such as a syringe 16. The syringe 16 is
preferably removably attached to a housing 18 by means of
a clamp 20. The syringe 16 is in sealed communication
with the cannula 12 via a tube 13 and a manifold 15. The
housing 18 is adapted to be comfortably held in the hand
of a user.

In a preferred embodiment of the present inven-
tion, the syringe 16, manifold 15, tube 13 and cannula 12
form a disposable assembly 11. After collection of uter-
ine material and examination thereof, the assembly 11 may
be discarded.

As seen clearly in Pig. 2, the housing 18
preferably comprises a motor 22 and a lead screw 26. In a
preferred embodiment of the present invention, the hous-
ing 18 also includes a biasing device, preferably a
spring 24. The syringe 16 includes a body collar 28 and a
plunger collar 30. The body collar 28 may be fixed in a
groove 32 in the housing 18. The plunger ceollar 30 may be
held by a catch 34 which is adapted to slide axially
along the lead screw 26 through a slot 27 in the housing
i8.

The catch 34 comprises a tooth 38 which is
adapted to engage with a thread of the lead screw 26. The

"catch 34 and the tooth 38 are shaped such that when the
tooth 38 is engaged with one of the threads of the lead
screw 26, the catch 34 is substantially held in place.
Purthermore, the catch 34 and the tooth 38 are configured
such that pushing the catch 34 in the direction of arrow
35 causes the tooth 38 to be slightly tilted and thus to
become disengaged from the threads of the lead screw 26,



cal canal into the uterus, scraping the uterus by deform ing the

deformabl e scraper and sucki ng_scraped npierial inta.a collector
BRI‘EF DESCRI PTI ON OF THE DRAW NGS The present invention wll

be under st ood and appreciated nore fully fromthe foll ow ng detail ed de-

soriptiron, takggekRessdni Unction with the drawi ngs in wWhi ¢h:perusesnzroz
Figs. 1A and 1B are respective side and top views of a uterine tissue

coll ector constructed and =~ operative in accordance with a preferred
enbodi nent of - the present invention; Fig. 1Cis a parti al
sectional illustration of the uterine tissue collector taken along |ines
1C - 1Cin Fig. 1A Fig. 2 islh partial sectional side
i[lustration of the uterine tissue collector of Figs. 1A - 1C

Fig. 3 is a parti aheiedy Opelrmiktkiayr Bihéar aiotion gPrtheovadicht B@ ther the

tissue collector of. FiQs...| Ae a position indicated by the arrow
11 in Fig. 2; %LIECQEon °Ei8§F°HA3§hd 4B are sectional illustrations of

a coupling in the uterine t¥8suerder| tetereate Muptionsin they syrirgr alébng
the lines IV - |Vdne Pplangdr collar 30 is pushed in the direction of arrow

35. The pushing force disengages the tooth 38 from the
threads of the lead screw 26, thereby permitting the
plunger ccllar 30 and the catch 34 to be displaced from
an extended position indicated by reference numeral 36 to
a compressed position indicated by reference numeral 37.
At the compressed position 37, the tooth 38 engages with
one of the threads of the lead screw 26 and thereby holds
the plunger of the syringe, as well as the spring 24, in
a compressed position.

Activation of the motor 22 imparts rotation to
the lead screw 26 via a coupling 40. Rotation of the lead
screw 26 causes the tooth 38, as well as the catch 34, to
move axially along the lead screw 26 in a direction
opposite to arrow 35 in the same manner as a nut and
screw combination. The catch 34 thus acts in a similar
fashion as a ratchet.

The catch 34 may be significantly urged along
'its axial travel by the action of the spring 24 expanding
from its contracted position. It is noted that the force
imparted by the spring 24 is preferably of such strength
that the motor 22 need not be capable of producing a
relatively strong torque, thereby reducing the size and
cost of <the motor. The linear motion of the catch 34
returns the plunger head 30 towards the position 36,
thereby creating a sucking force in the syringe 16. This
sucking force draws material scraped by the scraper 14
into the cannula 12, the tube 13, the manifold 15 and the
syringe 16.

Preferably the syringe 16 comprises a 1liquid
for setting and preserving the tissue sample, such as
formalin.

The housing 18 also comprises a deformer which



Figs. 5A and 5B are partial sectional illustra- tions, respectively side

and_top views, of a cannula of the uterine tissue collector of Figs. 1A
- 2 inserted into a uterus with the scraper of the uterine tissue
collector in a deforned state; ' Figs. 6A and 6B are partia

sect i onal i'ﬁ&ﬁﬁ&aﬁs tions, respectively side and tOD'VieWan%&m%mﬁ
cannul a of the uterine tissue collector of Figs. 1A - 2 inserte into
a uterus with the scraper of the uterine tissue collector in an

undef orned state; : Pig. 6Cis an illustration of the raking
swat h WD 96/ 26676
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ti.ssue collector showmn in Figs. 1A - 2;
deforms the scraper 14. In a preferred embodiment of the

present invention, and as shown in Fig. 2, the deformer
is an electromagnetic vibrator 42. The vibrator 42 is
coupled to the scraper 14 by means of a wire 44 which is
shown in Figs. 2, 3, 5A, 5B, 6A and 6B.

In a preferred embodiment of the present inven-
tion, the motor 22 and the vibrator 42 are powered by a
battery 23 shown in Fig. 2. Alternatively, the motor 22
and the vibrator 42 may be connected by a power cord to a
mains outlet and powered via a DC converter. Preferably a
switch 17, shown in PFig. 1B, is used to operate the motor
22 and the vibrator 42. Alternatively, separate switches
may be provided for separate operation of the motor 22
and the vibrator 42.

In a preferred embodiment of the present inven-
tion, a display 19 is provided on the housing 18 és shown
in Pig. 1A. The'display 19 is preferably an LCD display
and may display information such as state of the battery
23, rate of suction and/or frequency of vibration. Pref-
erably suitable sensors sense the information as re-
quired.

Reference is now made to Figs. 3, 4A and 4B
which illustrate in detail the coupling of the wvibrator
42 to the wire 44. The vibrator 42 is provided with a
coupling 46 (also shown in Fig. 2). A rearward end 47 of
the coupling 46 has an axial notch 48 which is adapted
to receive a forward end 49 of a shaft 50. The wire 44 is
embedded into a rearward end 51 of the shaft 50. As is
seen clearly in Fig. 4A, the forward end 49 preferably
rests in the notch 48 on a small rod 52, and the perime-
ter of the forward end 49 juts beyond the perimeter of
the rearward end 47 of the coupling 46. Surrounding the
rearward end 47 of the coupling 46 is a knob 54 provided
with handles 55 and 56. The knob 54 is also preferably
provided with an internal radial ridge 58 which rides
inside a radial groove 60 preferably machined on the



Figs. 7A and 7B are perspective illustrations of the cannula of the

uterine tissue collector of Figs 1A . 1C _the defornmhle scraper heing

respectively de- formed and undef or ned; Figs. 7C and 7D are
partial perspective illus- trations of a cannula and a deformabl e
scraper of a woolbdhé Ne tissue collector constructed and operpirigsSesiioz
accordance with another preferred enbodi nent of the present invention,

t he def ormabl e scraper being respec- tively undeformed and def orned;
Fig. 7E is a sectional illustration of the def or mabl e scraper and
cannul a of the enbodi mrent of Figs. 7C and 7D, taken along lines 7E - 7E
in Figs. 7C and 7D; Figs. 7F andl¥G are respective top and

si de view sinplified illustrations of a cannula and scraper

constructed and opRirfneter Bbfacher gaagRar@t énd ed7 BRI couplingersed

Srplified {1 1ustra oo i SR BFaBR e pRBERte thy glfbrild 1 Bud’" 881184
Fig. 8A is a sectiteamlll,| auysest ashacheshthe digpesahlis @ssemddyr 1dakenthe
along lines VII| -hoddilng N18i 48 a madfe2dedBkibed in the folllowingB para-

const ructed and ogiAARSe SogR- thay thE BRELRqE 16 OH AL ol gommuni -

enbodi nent of the catiogw esdth ithechiashng device 24 and-ithe motora @art aafd

sectional side illydraldr@pber 14 is in operable communication with the
vibrator 42.

Operable communication between the syringe 16
and the spring 24 and the motor 22 is achieved by placing
the syringe 16 on the housing 18 such that the body
collar 28 is fixed in the groove 32 and the plunger
collar 30 is fixed in the catch 34, as shown in Fig. 2.
The user clamps the syringe to the housing 18 by means of
the clamp 20. '

As the user places the syringe 16 on the hous-
ing 18, the user also inserts the forward end 49 of the
shaft 50 into the notch 48 of the rearward end 47 of the
coupling 46. The user then turas the knob 54 in a direc-
tion indicated Dby arrow 62 in Fig. 4A to the position
illustrated in Fig. 4B, thereby jamming the forward end
49 of the shaft 50 between the rod 52, the inner surface
of the knob 54 and the notch 48 of the coupling 46, and
thus securely coupling the wire 44 to the vibrator 42,
and thereby placing the scraper 14 in operable communica-
tion with the vibrator 42.

Friction between the various parts retains the
knodb 54 in place. It is appreciated by persons skilled in
the art that the coupling 46 obviates the need for exact
alignment of the various moving parts.

The vibrator 42 moves the coupling 46 back and
forth a distance delta X as indicated in Fig. 3. Since
the coupling 46 is connected by the shaft 50 to the wire
44, +the wire 44 also moves back and forth the distance
delta X. The coupling 46 is guided during this recipro-
cating motion by means of a pin 62 fixedly attached to



of a defornmable scraper constructed and operative in

accordance with

anot her preferred enbodi nent of the present Lnvention;

Figs. 10A - 10C are partial sectional side views of a deformabl e scraper
constructed and operative i n accordance with yet another preferred

enbodi ment Oofygoenbdi€ Present invention in respective stowed,

undef or med and depl oyed deforned states; WO 96/ 26676

PCT/ US96/ 02702 8 _ Figs. 11A
- 11C are partial sectional top views of the defornmable scraper shown in

Figs. 10A - 10C in respective stowed, Efployed undef ornmed and

depl oyed

the housing 18 and which sits in an axial grove 64 of the
coupling 46. It is noted that the pin 62 sitting in the
groove 64 also prevents unwanted rotation of the rearward
end 47 of the coupling 46 during rotation of the knob 54.

As seen in Fig. 3, the tube 13  communicates
with the manifold 15 via an orifice 66. In order to
maintain the vacuum needed for suction, a flexible bel-
lows 68 is disposed at a forward end of the tube 13. The
shaft 50 is sealably disposed through a hole in the
bellows 68. As the coupling 46 vibrates back and forth,
the bellows 68 deforms accordingly and substantially
seals the tube 13 and the shaft 50.

In orxder to help prevent foreign matter from
infiltrating the housing 18 at the location of the cou-

pling 46, there is preferably provided a bellows 69

attached to the housing 18 around the coupling 46 forward
of the knob 54.

Reference is now made to Figs. SA - 7B which
illustrate the action of the scraper 14 inside a uterus
70. As seen in Figs. 5A and 5B, a rearward end 72 of the
scraper 14 is slidably attached to an inclined post 74
disposed at the rearward end of the cannula 12. Normally
when the cannula 12 is inserted into the uterus 70, the
scraper 14 contacts the wall of the uterus 70. As the
wire 44 moves linearly towards the rearward end 72, it
causes the rearward end 72 of the scraper 14 to slide up
the post 74, thereby moving the scraper away from the
wall of the uterus 70, as seen in Fig. 5A.

Since the scraper 14 can not slide further
along the post 74, it buckles laterally outward from the
central axis of the cannula 12 and through the aperture
9, as seen clearly in Fig. S5B. Thus a linear displacement
delta X of the wire 44 deforms the scraper 14, thereby
displacing -it a distance delta Y away from the wall of
the uterus 70, as seen in Fig. 52, and a distance delta 2
laterally outward from the central axis of the cannula



def orned st at es; Fig. 11D is an illustration of the raking

swath __of the defornmble scraper shown in EKigs. 10A - 11C

Figs. 12A - 12B are perspective illustrations of a deformabl e scraper
constructed and operative in accordance with another preferred

erhodi Ment Gyplklssrs Present invention; Figs. bpivusedwrsor €
perspective illustrations of three different deformabl e scrapers
constructed and operative in accordance with a preferred enbodi nent of
t he present invention; Fig. 14 is a side view of a uterine
tissue col l ector constructed and operative in accordance with a
further enbodi ment of the present inventiont5 Fig. 15 is a
sectional frontal view of a handle used in the enbodi nent of Fig. 14,
taken al ong the 12,n@as seedVin K¥gin5Big. 14, Fig. 16 is a

partial sectional side Vi gye0fsk ?ethen€ﬁ$V¥g£?¥3 dﬁéﬁ?d@ t&géu col ec—

Fig. 17 is a S|an|f|ed i ustr er erine
tissue col | ect ort@¥ods tQcb&dngnghe sBﬁ%P%El%&a#4?Qu999@!§ﬁc@1ﬁptﬁh8 “wall

preferred enbodiofersheoliterush@opr peeotion sdtwesti the scraper 14Fafld theis a

Sl fied pi ot gl ol LB (35EAR 70 Ly el SENILS PR LK UaEY 1 1) 2

uterine tissue colTec cons | ve In accor ance W

yet anot her prefther 8@foxmedi rerfignratiion rdeagiihad, above.

As seen in Figs. 6A and 6B, and in perspective
in Pigs. 7A and 7B, as the wire 44 is retracted a dis-
tance delta X, the scraper 14 slides back down the post
74 a distance delta ¥, and is further pressed against the
wall of the uterus 70 and returns a distance delta Z to
its original undeformed shape. As the scraper returns the
distance delta 2, it scrapes and rakes uterine material
76 from the uterus 70. The uterine material 76 is sucked
and plucked by the syringe 16 in the direction indicated
by arrows 77. '

It 4is a particular feature of the present
invention that the cross-sectional shape of the cannula
12 is rectangular at its rearward end, as seen in Fig.
8A, except for a rounded tip. The rectangular shape
ensures that the entire width of the scraper 14 can
easily protrude laterally from the cannula 12.

In addition to the scraping and raking action
of the scraper 14 against the uterus, it is a particular
feature of the present invention that additional uterine
material, such as a growth which protrudes from the
uterine wall, may be gathered by the action of the bottom
edge of the scraper 14 against an edge 78 of the cannula
12. As seen in Fig. 8B, this feature may be augmented by
beveling the edge 78 so that it is operable as a blade.
As the scraper 14 returns towards the central axis of the
cannula 12, it passes over the beveled edge 78 and acts
like a scissors which can snip a protrusion B0 of uterine
material. _ |

Reference is now made to Fig. 6C which illus-
trates the raking swath of the uterine tissue collector



tion; Fig. 19 is a sinplified pictorial illustration of
housi ng to which attaches the di sposable assenbly of Fig. 18;
Figs. 20 and 21 are sinplified pictorial and sectional illustrations,

respectively,

housi ng of
Fig. 20;

of the di sposable WD 96/ 26676
PCT/ US96/ 027Qgq

6 assenbly of Fig. 18 about to be cl agppgsdsziod®
Ig. 19, Fig. 21 being taken along lines XXI - XXI In
Fig. 22 is a sinplified pictorial illustration

t he di sposable assenbly of Fig. 18 after clanping to

16

shown in Figs. 1A - 2. The scraping and raking motion is
substantially lateral and medial in the swath designated
by numeral 73. After scraping and raking the swath 73,
the cannula 12 is positioned rearward or forward in
another iegion of the uterus and scraping and raking is
repeated. The process is repeated until the desired area
has been scraped and raked. Preferably graduations 75 are
provided to help inform the user of the level of penetra-
tion of the cannula 12. The graduations 75 may be in the
form of ruled markings as shown in Fig. 6C. Alternative-~
ly, or additionally, the graduations 75 may be different
colored markings or differently shaded markings.

Reference is now made to Figs. 7C - 78 which
illustrate a cannula and a scraper constructed and opera-
tive in accordance with another preferred embodiment of
the present invention. A cannula 402 has a substantially
rectangular shape at a rearward end thereof, and has
substantially the same configuration as the cannula 12
shown and described above with reference to Figs. 1A -
7B. The cannula 402 has an aperture 403 on one face
thereof, adapted to be in contact with the wall of the
uterus 70, as shown in Pig. 7E.

A deformable sctraper 404 is disposed in the
cannula 402 and flexibly attached towards a rearward end
thereof. The scraper 404 protrudes slightly through the
aperture 403 in a direction upwards as viewed in Pigs. 7C
- 7E. This 4is the direction towards the wall of the
uterus 70.

A wire 406 is attached to a forward end of the
scraper 404. By comparing Figs. 7C and 7D, it is appreci-
ated that movement of the wire 406 towards the rearward
end of the cannula 402, in the direction of arrow 405,
causes the scraper 404 to buckle laterally. Conversely,
movement of the wire 406 towards the forward end of the
cannula 402, in the direction of arrow 407 which is
substantially opposite to the direction of arrow 4085,

a

of



t he housing of Fig. 19; Figs. 23A and 23B are sinplified,

partially sectional, side viewillustrations.ofvibrating and

deform ng a deformabl e scraper disposed in a cannul a of t he di sposabl e
assenbly of Fig. 18, before and after deformati on, respectively;

Fig. 24 is ayobgAsstd i ed pictorial illustration of a por tcemssso2iriae
def or mabl e scraper shown in Fig. 18; Figs. 25A and 25B are
sinplified top view illustrations of the defornable scraper of the

di sposabl e assenbly of Fig. 18 before and after deformation, respec-
tively; Figs. 26A and 26B are sinplified sectional
illustrations of the deformabl e scraper of lt’he di sposable assenbl y of
Fig. 18 before and after deformation, respec- tively, Figs. 26A and 26B

bei ng taken aIongubeaestﬂéAseraper:MmM|to|§q;ai§ﬁmpnandsl|ae3128Eﬂy 268 i n
Fig. 258, rESpeﬁcrzPedth¥f%¥ naBd¥e for the odEhS%t 3EAP§8§ 2Z§.are73

sinplified secti ustrations o formb ﬁg constryucted
and operat|?Ee|nSSEEB?Hanﬁgﬁvﬁ??PQﬁFaﬂq P@éeé fR opressed o
present inventi agaihetotke antlerdinie rwaldf.or nmati on, r espect ively.

DETAI'LED DESCRI PTI ON OF AIgREfgdel\ﬁQ Ixéﬁgra:\pert:ur:e 403 is on only
one face of the cannula 402 of the embodiment of Figs. 7C
- 7E, whereas the aperture 9 extends to an additional
face of the cannula 12 of the embodiment of Figs. 1A -~
7B. The relatively smaller aperture 403 leads to greater
suction which is particularly useful in plucking and
collecting small uterine material.

Reference is now made to Figs. 7F - 7H which
illustrate a cannula and a scraper constructed and opera-
tive in accordance with yet another preferred embodiment
of the present invention. A cannula 502 has a substan-
tially rectangular shape at a rearward end thereof, and
has substantially the same configuration as the cannula
12 shown and described above with reference to Pigs. 1A -
7B. The cannula 502 has an aperture 504 which gradually
becomes radially deeper in a direction away from the
rearward tip of cannula 502, as seen in Fig. 7G.

As seen in Fig. 7F, aperture 504 has a main
portion 506 and an elongate narrow portiomn 508.

Disposed in cannula 502 is a deformable scraper
510 which is somewhat shaped like an elongated letter U,
as seen in Fig. 7F. An end 512 of scraper 510 is fixedly
attached to a wire 514, and an opposite end 516 of scrap-
er 510 is fixedly attached to an inner wall of cannula
502. The free moving leg of the U-shaped scraper 510,
designated by reference numeral 518, may be used to
scrape and rake a uterus. Part of leg 518, towards end
512 of scraper 510, is disposed in narrow portion 508 of
aperture 504, as seen in Fig. 7F.

As seen in Pig. 7H, which illustrates scraper
510 spread out, scraper 510 has an arcuate protrusion 520
along leg 51i8.



Ref erence i s now made to Figs. 1A - 1C and Fig. 2 which illustrate a

uterine tissue collector__10 con- structed .and operative in
accordance with a preferred enbodi mrent of the present invention. The
uterine tissue coll ector 10 conprises a holl ow cannula 12 adapted for
WO 96/ 26676 wuo 066676 PCT/ US96/ 027 Qé-rrose6mn2702

10 Insertiron 1nto a uterus. The cannula 12 may be straight or bent.
The cannula 12 has an aperture 9 and a deform abl e scraper 14 di sposed
at its rearward end. The opera- tion of the scraper 14 will be described
in detail fur- ther below in conjunction with Figs. 5A - 7B

The uterine tissue collector 10 al so conpri sk

Wire 514 is attached to a vibrator (not shown)
which causes wire 514 and scraper 510 to oscillate gener-
ally in the direction of arrows 522 and 524, shown in
Fig. 7F. It is appreciated that when scraper 510 is
pressed against a uterus and is caused to oscillate
generally in the direction of arrows 522 and 524, scraper
510 scrapes and rakes uterine material from the uterus.

If it is desired to cut uterine material, the
amplitude of oscillation may be increased such that
scraper 510 passes underneath a region of aperture 504,
designated by reference numeral 526. The scissors-like
action of the U-shaped scraper 510 scraping against the
upper inner wall of cannula 502 at region 526 helps in
cutting uterine material. The arcuate protrusion 520 of
scraper 510 also helps gather in uterine material.

It 1is appreciated that a variety of couplings
and deformers may be used in different embodiments of the
present invention . to operate the scraper 14. One such
embodiment is shown in Pig. 9 wherein a bent wire B4 is
attached to the scraper 14 at a junction 85 which is
preferably off-center to the scraper 14. As the wire 84
moves linearly a distance delta X in the direction indi-
cated by arrow 86, the scraper 14 is displaced and de-
formed as described hereinabove in conjunction with Figs.
5A - 7B. As the wire 84 moves further linearly in the
direction indicated by arrow 86, it causes the junctién
85 to be rotated in the direction of arrow 87, thersby
thrusting the scraper against the uterine wall. This
augments the raking and scraping motion.

Reference is now made to Figs. 10A - 10C and
FPigs. 11A - 11C which respectively illustrate side and
top views of another scraper constructed and operative in
accordance with a preferred embodiment of the present
invention. A deformable scraper 114 is disposed inside a
hollow cannula 112, Attached to a rearward end 116 of the
scraper 114 is a prod wire 118, whose forward end 120 is



a suction device such as a syringe 16. The syringe 16 is preferably
renovably attached to a housing 18 by neans of a.clanp 20 The syringe.. .
16 is in seal ed communi cation with the cannula 12 via a tube 13 and a
mani fold 15. The housing 18 is adapted to be confortably held in the

hand ~ of a Hﬁ@ﬁﬁwcm In a preferred enbodi ment of pEeuSsRIMAL

I nven- tion, the syringe 16, manifold 15, tube 13 and cannula 12 form
a di sposabl e assenbly 11. After collection of uter- ine material and
exam nation thereof, the assenbly 11 may be di scarded. As
seen clearly in Fig. 2, the housing 18 preferably conprises a notor 22
and a lead screw 26. In a preferred emboditfent of the present invention,
t he hous- ing 18 al so includes a biasing device, preferably a spring
24. The syringe ladapté@destoasbidy axidldy 2% ancthannelpll@lgen cthéarifder

The body collar 2 YabPCrhk X | gﬁﬁﬁ% [ h BN 8ae Ty

pl unger coll ar 30§ﬁ1§$ Bg thé het;?hdﬂlglyéauczdt C th%ﬁll c‘::% %\S?g agtﬂédg?% gfiﬂge
axially al ong BREAPREd 14 chf 25 ine Ufé yhoss forward: gRdhodSi ngourled.
The catch 34 conpwighs a 46DbrmeS adiddsdribed adarindbboecngageonijhliction

Such that when ChEtth (BAFr o3 The Al ¥ bR RARRRE (A E CuEPARER

| ead screw 26, flpgibiechhan the pakarial 5 \theeprodnwiractis.
Furthernmore, the catch 34 apgférénd®otis 3how wmadeNfoyPigd. 10A and 11A

which show an initial state in which the forward end 120
of the prod wire 118 is situated near the forward end of
the <channel 122. As the wire 144 moves linearly towards
the rearward end of the channel 122 in the direction
indicated by arrow 130, the forward end 120 of the prod
wire 118 is shifted to and butts against the rearward end
of the channel 122, here indicated by reference numeral
125 in Figs. 10B and 11B. The linear motion of the wire
144 simultaneously deploys the scraper 114 by moving it
out of the cannula 112. It is noted that the scraper 114
is still in an undeformed configuration in Figs. 10B and
1iB. PFurther pushing of the wire 144 in the direction
130, as shown in Pigs. 10C and 11C, causes the rearward
end 116 of the scraper 114 to deform and bulge outward as
shown in Fig. 11C, as well as to deflect vertically as
shown in Fig. 10C. This deformation is due to the fact
that the rearward end 116 of the scraper 114 is attached
to the prod wire 118 and the forward end 120 of the prod
wire 118 is prevented from further linear motion in the
direction 130 by being butted against the rearward end of
the channel 122. '

Retraction of the wire 144 in a direction
opposite to 130 returns the scraper 114 to its original
undeformed state. As the scraper 114 retracts into the
cannula 112, it scrapes against the uterus and collects
uterine material. The uterine material is then sucked and
plucked by a suction device as described hereinabove.

Reference is now made to Fig. 11D which illus-
trates the raking swath of the deformable scraper shown




such that pushing
tooth 38 to be sl

t hreads of the |ead screw 26, WO 96/ 26676
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the catch 34 in the direction of arrow 35 causes the
ightly tilted and thus to becone di sengaged fromthe

11 t her eby bernitting

| i hear hoti on vy edutgrecat ch 34 in the direction of arrow 35permsesmzroz

In order to create suction in the syringe 16,

pushed in the direction of arrow 35. The pushing force di sengages the

tooth 38 fromthe
pl unger collar 30

threads of the | ead screw 26, thereby permtting the
and the catch 34 to be displaced from an ext ended

position indicated by reference nuneral 36 t@0

in Figs. 10A - 11C. The scraping and raking motion is
substantially rearward and forward in the swath designat-~
ed by numeral 138. It is noted that the swath 138 is
wider than the width of the camnula 112, After scraping
and raking the swath 138, the cannula 112 is repositioned
in another region of the uterus and scraping and raking
is repeated. The process is repeated until the desired
area has been scraped and raked. Preferably graduations
139 are provided to help inform the user of the level of
penetration of thé cannula 112. The graduations 139 may
be in the form of ruled markings as shown in Fig. 11D.
Alternatively, or additionally, the graduations 139 may
be different colored markings or differently shaded
markings. _

Reference is now made to Figs. 12A - 12B which
illustrate a scraper 180 constructed and operative in
accordance with another preferred embodiment of the
present invention. The scraper 180 is housed in a cannula
ig2. The scraper 180 is stowed in the cannula 182 in a
compressed position as shown in Fig. 12A. As the scraper
180 is deployed by being moved rearward out of the cannu-
la 182, it springs outward to a larger uncompressed shape
as shown in Fig. 12B. The scraper 180 is preferably
constructed of a flexible, resilient material such that
the scraper 180 may bulge outward while remaining rela-
tively stiff in the vertical direction.

It is appreciated that different embodiments of
the scraper 114 illustrated in Figs. 10A - 12B may be

-constructed to improve or vary its scraping and/or cut-

ting capability. Pig. 13A illustrates a scraper 150
similar in construction and operation to the embodiment
described in Figs. 10A -~ 11C. Scraping surfaces 152 may
be sharpened to enhance cutting capability.

Pig. 13B illustrates a scraper 160 which has
serrated edges 162 for enhanced scraping capability.

Pig., 13C illustrates a scraper 170 which has

the plunger collar 30 is



a conpressed position indicated by reference nuneral 37. At the

conpressed position 37, the tooth 38 engages.with one of the threads of

the | ead screw 26 and thereby hol ds t he plunger of the syringe, as well
as the spring 24, in a conpressed position. Activation of
the notor 22 iwpagdesrg otation to the | ead screw 26 via a ceephisvgoid.
Rotation of the |ead screw 26 causes the tooth 38, as well as the catch
34, to nove axially along the lead screw 26 in a direction opposite
to arrow 35 in the same nmanner as a nut and screw conbi nati on. The catch
34 thus acts in a simlar fashion as a ratchet. The catch
34 may be significantly urged al ong its ax®hl travel by the action of
the spring 24 expandi ng fromits contracted position. It is noted that
the force | nparstcdidsoy bllgespiVag Zs the psefapeablly?odefochksst thagt bcis-

that the notor 22 d b | Lhalkakkiel tr
gﬁ&e.eggkﬁ Q?ﬁaﬂapéthWafﬁéﬁuﬁé'th%her A $hg§|¥aﬁ &ad

torque, thereby reducin e sl ze an cost of the notor. | near
motion of the cat&sswe as, Wehl, as;$er¥Penger head 30 towards the position
36, t hereby creating a s®hki pgeferred i empdimamtisngf the Plresent sneénAg
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syringe 16 conpri d&$ex | pggrine %Fegﬁ-’c%?ﬁ)saﬁﬁ?’bréé’é*\?%g the tpgsembly

sanpl e, such as comprigling. the tube 13, the manifold 15 and the syringe
16 is detached from the housing 18 by releasing clamp 20
and turning knob 54 to release the shaft 50. The sucked
uterine material, which may be found either on the scrap-
er 14 or in the cannula 12, the tube 13, the manifold 15
or the syringe 16, and which has been preferably fixed
with a fixing solution such as formalin, is then removed
for examination. _

Reference is now made to Figs. 14 - 16 which
illustrate a uterine tissue collector 210, constructed
and operative in accordance with anocther embodiment of
the present invention, which scrapes manually and sucks
automatically. The uterine tissue collector 210 prefera-.
bly comprises a housing 218, a cannula 212 and a deform-
able scraper 214 disposed at a rearward end thereof. A
forward end of the cannula 212 is preferably in sealed
fluid communication with a tube 213 which is preferably
in sealed fluid communication with a manifold 215. The
manifold 215 is preferably in sealed fluid communication
with a suction device, such as a syringe 216, via a valve
265.

The syringe 216 preferably includes a ' plunger
collar 230 which 4is in engagement with a catch 234.
Inside the housing 218 is preferably disposed a biasing
device, such as a spring 224, which is in operative
engagement with the catch 234, as seen in Pig. 16.

In order to create suction in the syringe 216,
the plunger collar 230 is pushed in the direction of
arrow 235 from an extended position indicated by refer-
ence numeral 236 to a compressed position indicated by



The housing 18 al so conprises a deformer which WD 96/ 26676

PCT/ US96/ 02702 _ 12 deforns the scraper
147 In a preferred enbodi nent of the present invention, and as shown in
Fig. 2, the defornmer is an el ectromagnetic vibrator 42. The vibrator 42
is. couple q,ggéaﬁ scraper 14 by. neans of a wire 44 which i so@GIN i N
Figs. 2, 3, gﬂ? , %A and 6B. In a preferred e#%g I ment of

t he present inven- tion, the notor 22 and the vibrator 42 are powered
by a battery 23 shown in Fig. 2. Alternatively, the notor 22 and
the vibrator 42 may be connected by a power cord to a mai ns outl et and

powered via a DC converter. Preferably a. 2&witch 17, shown in Fig. 1B
is used to operate the notor

reference numeral 237, as shown in PFig. 16, thereby
compressing the spring 224. The valve 265 is then closed,
thereby creating a vacuum which maintains the plunger of-
the syringe 216 and the spring 224 in a compressed posi-
tion. The valve 265 is then slowly opened and the spring
224 returns to an extended position, thereby pushing the
plunger collar 230 towards the extended position 236 and
creating a sucking force in the syringe 216. This sucking
force draws material scraped by the scraper 214 into the
cannula 212, the tube 213, the manifold 215 and the
syringe 216. The opening of the valve 265 is wused to
control the sucking force.

Preferably the syringe 216 coantains a liquid
for setting and preserving the tissue sample, such as
formalin.

The housing 218 also comprises a deformer which
deforms the scraper 214. In a preferred embodiment of the
invention, the deformer is a wire 244 which is attached
to the scraper 214 at one end thereof. The wire 244 is
preferably attached at an opposite end thereof to a
handle 260 located along the manifold 215. Preferably the
handle 260 sealably passes through a grommet 250 into the
‘manifold 215 as shown in Fig. 15.

In order to deploy the scraper 214, the handle
260 is used to push the wire 244 in a direction indicated
by arrow 262, thereby pushing on the scraper 214 which
exits the cannula 212 and deforms and bulges outwards,
substantially as described hereinabove for the embodiment
of Figs. 10A - 11C. A user then may manually scrape and
rake a uterus with the scraper 214.

Reference is now made to Fig. 17 which illus-
trates a uterine tissue collector 310 constructed and
operative in accordance with another embodiment of the
present invention which scrapes manually and sucks semi-
automatically. The construction of the uterine tissue
collector 310 is substantially the same as that of the



22 and the vibrator 42. Alternatively, separate sw tches may be

provided for separate operation of fhe nptor .22 and the vibrator 42
In"a preferred enbodi nent of the present inven- tion, a display 19 is
provi ded on the housing 18 as shown in Fig. 1A. The display 19 is
prigferabl y agyyddgheshsSpP! ay and nmay display information supdrdsesebrabe Of
the battery 23, rate of suction and/or frequency of vibration. Pref-
erably suitable sensors sense the information as re- qui r ed.

Ref erence is now made to Figs. 3, 4A and 4B which illustrate in detai
the coupling of the vibrator 42 to the wire 44. The vibrator 42 is
provided with a coupling 46 (also shown i23 Fig. 2). A rearward end 47 of
the coupling 46 has an axial notch 48 which is adapted to receive a

forward end 49 otitershefttbfsudheodligoctoid 219 deserbbddelHereinalbovear VEhel
end 51 of the sh ' I ' = r d
49 preferably &;r:é‘g?geiﬁfﬁge n%?%ﬁ%&lo%qgl ?ﬁ%“?ﬁ?gé é%agﬁl% ﬁ%ﬁe%%_

ter of the forwafd 8RBaReTr|It4 HisSpared e & epdt heseof. The rerklegtPend
47 of the couplipgo46alSyrpoefehdlsly tomprisesr watdbengid;/ ofwike I4ipl iang

oreferably  prBORKEALS: (Hidn iholEre 2D ARY, Rigadaget DRs0Y, AF
i nside a radi al Whaoche &vepsuhstantialiscideaticalt be the tube 213, the
wire 244, the manifold 215, the handle 260 and the grom-
met 250 respectively, of the embodiment of Figs. 14 - 16.

The uterine tissue collector 310 differs from
the uterine tissue collector 210 described hereinabove in
the type of suction. The suction device in the uterine
tissue collector 310 is a vacuum pump 360.

The operation of uterine tissue collector 310
and vacuum pump 360 is now described. As seen in PFig. 17,
a rearward end 321 of a flexible tube 320 is preferably
in sealed fluid communication with manifold 315. A for-
ward end 322 of the tube 320 is in sealed fluid communi-
cation with a rearward connector 330 of a basin 340. The
basin 340 is preferably provided with a forward connector
350 which is preferadbly in sealed fluid communication
with <the vacuum pump 360. The vacuum pump 360 sucks
uterine material scraped by the scraﬁer 314 through the
tube 313, manifold 315 and flexible tube 320 into the
basin 340 via the rearward connector 330. Disposed in the
basin 340 is a separator 365 which diverts material
sucked <through the rearward connector 330 towards the
bottom of the basin 340 where the material collects. The
basin 340 is detached to remove the collected material
for examination.

Reference is now made to Figs. 18 - 22 which
illustrate a uterine tissue collector 600 constructed and
operative in accordance with yet another preferred embod-
iment of the present invention.

As seen in Fig. 18, uterine tissuve collector
600 includes a housing 602 and a disposable assembly 604.
Referring particularly to Fig. 18, disposable assembly
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of the rearward end 47 of the coupling 46.
the uterine tissue coll ec- tor 10, a user attaches t

di sposabl e assenbly 11 to the housing 18 in a manner described in the

fol'l owi ng par ayg

962667 2Phs, such that the syringe 16 is in op Hs%roz'loz
conmuni - cation wth the biasing device 24 and the notor ggﬁan t

scraper 14 is in

Oper abl e conmuni cati on between the syringe 16

oper abl e communi cation with the vi brat or 42.

notor 22 is achieved by placing the syringe 16 on the housing 18 such

that the body

collar 28 is fixed in the grd&dbve 32 and the pl unger

collar 30 is fixed in the catch 34, as shown in Fig. 2.

604 preferably includes a syringe 606 which is in fluigd
communication with a cannula 608 via a manifold 610.
Syringe 606 preferably includes a plunger 612, a plunger
collar 614, and a body collar 616. A deformable scraper
620 is disposed at a distal end 622 of cannula 608.
Scraper 620 is attached to a wire 626 which is connected
to a wire coupling 628 via a diaphragm 630. Diaphragm 630
substantially seals cannula 608 and manifold €10.

Referring to Fig. 21, it is seen that housing
602 preferably includes a hand-held portion 632 which
houses a motor 634, a vibrator 636 and a battery 638.
Battery 638 may be inserted in and removed from housing
602 via a battery compartment cover 640 (Fig. 19). Pref~
erably a switch 641 is provided for operating both motor
634 and vibrator 636.

Referring again to FPig. 21, it is seen that
motor 634 preferably rotates a lead screw 642 via a
coupling 644. A catch 646 is preferably threadably en-
gaged with lead screw 642, and a tensioning device, . such
as a spring 648, is preferably tensioned between an inner
wall 650 of housing 602 and catch 646. Catch 646 prefera-
bly protrudes into housing 602 via a slot 652 and engages
lead screw 642 by means of a tooth 654.

Housing 602 also preferably has a groove 656 in
which may be inserted body collar 616 of syringe 606.
Syringe 606 may be clamped to housing 602 by means of a
clamp 658.

Suction may be created in syringe 606 by the
combined action of motor 634 rotating lead screw 642 and
spring 648 pushing against catch 646, thereby causing
plunger collar 614 to be moved in a direction indicated
by an arrow 660, as shown in Fig. 21. The creation of
suction is substantially as described for uterine tissue
collector 10, with reference to Fig. 2.

As seen in Fig. 21, vibrator 636 is preferably
connected to a vibrator coupling 670. Vibrator coupling

In
he

he

and the spring 24 and the



The user clanps the syringe to the housing 18 by neans of the clanp 20.

As the user places the syringe 16 aon.the hansa o ing 18 the user also
inserts the forward end 49 of the shaft 50 into the notch 48 of the
rearward end 47 of the coupling 46. The user then turns the knob 54 in
a direc- wo ssneksdi cated by arrow 62 in Fig. 4A to the popctusssnzroz
illustrated in Fig. 4B, thereby jamm ng the forward end 49 of the shaft
50 between the rod 52, the inner surface of the knob 54 and the notch
48 of the coupling 46, and thus securely coupling the wire 44 to the
vi brat or 42, and thereby placing the scraper 14 in operabl e conmunica-
tion with the vibrator 42. Fri @5 on between the various parts
retains the knob 54 in place. It is appreciated by persons skilled in
the art that theézouphasoa 4femdndldiy I-ishapededotoh €X2ctas seén gniverithent

t he vari ous nDVI$ ﬁ&ts The vi brator 42 anes the coupl ing
46 back and ort |stance delta X as |nd|cated in_Fi Si nce

the coupling 46 is connectBRESKPRAGR: L8, BoW mgde tonEigs, e20 anqmzz'tﬁetv&sre
44 al so noves basg&eandthatt Midposiiiecnassemblydébdandy The cotydchel 4&o S

g;“t ggﬂeg”[L”Q thhSub Ry Pré62 by PdiNg WRreCBolY1TRaNE28 188 dbfid [ igdl Y
of wvibrator coupling 670, bedy collar 616 into groove
656, and plunger collar 614 into catch 646. Vibrator
coupling 670 preferably is free to move along an axis
674, thereby allowing easy alignment of wire coupling 628
with notch 672. As seen in Fig. 22, clamp 658 may be used
to clamp syringe 606 to housing 602.

Reference is now made to Figs. 23A and 23B
which illustrate the vibratory action of vibrator 636. As
vibrator 636 vibrates in a generally linear, back—-and-
forth motion along axis 674, vibrator coupling 670 im-
parts substantially the same motion to wire coupling 628
and wire 626. In Fig. 23A, wire 626 is shown pulled
towards housing 602 and scraper 620 is not deformed. 1In
Fig. 23B, wire 626 is shown pushed away from housing 602
and scraper 620 is deformed. As seen in Pig. 23B, dia-
phragm 630 contracts to substantially a fluid seal in
manifold 610 and cannula 608. The nature of the deforma-
tion of scraper 620 will now be described with <reference
to Figs. 24 - 26B.

Referring to Fig. 24, it is seen that the cross
section of distal end 622 of cannula 608 is preferably
generally rectangular. Distal end 622 is preferably
formed with an aperture 680 which has a generally D-
shaped opening 682 on a tissue-facing surface 684 of
distal end 622. D-shaped opening 682 has a generally flat
edge 685 on tissue-facing surface 684. Aperture 680
continues on surface 684 as a relatively narrow, slotted
portion 686, and continues on another surface 688 of
distal end 622 as a generally semi-circular portion 690.
Surface 688 is generally perpendicular to tissue-facing
surface 684. :
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14 t he housing 18 and which sits in an axial_grove 64 of the

coupling 46. It is noted that the pin 62 sitting in the groove 64 al-so
prevents unwanted rotation of the rearward end 47 of the coupling 46
during rotatigp pe knob 54. As seen in Fig. piraisedodneoe 13
conmmuni cat es wth the manifold 15 via an orifice 66. In order to

mai ntai n the vacuum needed for suction, a flexible bel- |l ows 68 is

di sposed at a forward end of the tube 13. The shaft 50 is seal ably

di sposed through a hole in the bell ows 68. As the coupling 46 vibrates
back and forth, t he bell ows 68 deforns ac@é6rdingly and substantially
seal s the tube 13 and the shaft 50. In order to hel p prevent

foreign matter from infigdfickinaliet RerBpuei 620 18s aprdtwrdmcatshapeal the
Cou nous g T "o dur BB AT Rt Bekolp Slo, delasipla'©
hereinabove with reference to Figs. 7F - 7H. An end 692
of scraper 620 is fixedly attached to wire 626, and an
opposite end 694 of scraper 620 is fixedly attached to an
inner wall of cannula 608. The free moving leg of U-
shaped scraper 620, designated by reference numeral 696,
may be used to scrape and rake a uterus. Preferably a tab
699, attached to 1leg 696, slides in narrow, slotted
portion 686 of aperture 680, as seen in Fig. 24.
Reference is now made to Figs. 25A - 26B. 1In
FPigs. 25A and 26A, scraper 620 is not deformed. When
vibrator 636 (not shown in Figs. 25A - 26B) pulls wire
626 in the direction of an arrow 697, as shown in Figs.
25B and 26B, scraper 620 is deformed and retracts towards
flat edge 685. As seen in Fig. 26B, scraper 620 may be
pulled in the direction of arrow 697 such that it re-
tracts underneath edge 685, thereby providing a scissors-
type of cutting action. Thus, scraper 620 is particularly
useful as a therapeutic tool for cutting tissue, such as
growths, from the uterine wall. _
Reference 4is now made to Figs. 27A and 27B
which illustrate a deformable scraper 700 of the present
invention which may be disposed in cannula 608 in a
similar fashion as scraper 620. Unlike scraper 620,
scraper 700 preferably has an arcuate portion 702.
Scraper 700 may be deformed and retracted in
the direction of arrow 697, as shown in Fig. 27B. Unlike
scraper 620 which may be retracted underneath edge 685,
scraper 700 may be retracted towards and against edge
685, but not underneath edge 685. As scraper 700 is
retracted towards edge 685, uterine material is scraped
and sucked into cannula 608. Arcuate portion 702 may
provide an additional opening through which uterine
material may be scraped and sucked into cannula 608,
Scraper 700 is particularly useful as a diagnostic tool



of the knob 54. Reference is now made to Figs. SA - 7B which

illustrate the action of the scraper.dd inside a uterus 70 As seen in
Figs. 5A and 5B, a rearward end 72 of the scraper 14 is slidably
attached to an inclined post 74 di sposed at the rearward end of the
cannul a 12. Nevowkksss When the cannula 12 is inserted into pdpusdennres 70,
t he scraper 14 contacts the wall of the uterus 70. As the wre 44
noves linearly towards the rearward end 72, it causes the rearward end
72 of the scraper 14 to slide up the post 74, thereby noving the scraper
away fromthe wal | of the uterus 70, as seen in Fig. 5A

Since the scraper 14 can not slide further 27along the post 74, it buckles
| aterally outward fromthe central axis of the cannula 12 and through
the aperture fonscoklaritingnutedinerngteSBalThus a |inear displacement
delta X of the wire 44 deforms Jijq waag&eéﬂat&&%fbgersoﬁéspé:@ﬂma'tina

di stance delta Y away from the wa terus seen, I.n
5A, and a di st ancERQa%h that tlhz% é’irélsP? odPYEREIPR oL F ¢ BRE i)éﬂ’r%ﬂ aBNé”l@ft

t he cannul a has been particularly shown and described hereinabove.
Rather the scope of the present invention is defined only
by the claims which follow:
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15 12, as seen in Fig. 5B : The_user then nmpyRss SHEEVHAS BEEN
ti ssue coll ec- tor 10 to bring the scraper 14 into contagt thﬁquﬂgEmall
of the uterus 70. Friction between the scraper 14 and the Lowall—o++R8
uterus 70 maywd\Rlags7gRi Ntain the scraper 14 in the def or mygGeuebhp ati on
descri bed abgbe. As seen in Figs. 6A and 6B, and in

per spective in Figs. 7A and 7B, as the wire 44 is retracted a dis-
tance delta X, the scraper 14 slides back down the post 74hi§15iggt§_{a§§tl_c’eﬁ1{eplaced

delta Y, and is further pressed against the wal | of the ut
returns a distance delta Z to its origindaB undef or ned shapqmﬂﬂ HE I II
d

scraper returns the di stance delta Z, it scrapes and rakes
mat eri al 76 fromthe uterus 70. The uterine material 76 is sucked an
pl ucked by the syringe 16 in the direc%ignAiEdhcgted by arrows 77.

It is a particular feature of the presen I’ nvention that the

cross-sectional shape of the cannul a 12 is rectangular at its rearward
end, as seen in {hOelaim:

1. A uterine tissue collector comprising:
‘ a deformable scraper which scrapes a uterus;
a deformer which deforms said deformable scrap-
er; and
a suction device which sucks material scraped
by said deformable scraper.

2. Apparatus according to claim 1 and also com~
prising a cannula having an aﬁerture, said deformable
scraper being disposed in said cannula, such that when
said scraper is deformed it protrudes through said aper-
ture and scrapes said uterus. '

3. Apparatus according to claim 2 and wherein said
cannula has a substantially rectangular shape towards a
rearward end thereof.

4. Apparatus according to either of claims 2 and 3
and wherein said aperture is on one face of a rearward
end of said cannula, said face being adapted to be in
contact with said uterus.

5. Apparatus according to claim 4 and wherein said
aperture is open on an additional face of said cannula,
such that said scraper may protrude through said addi-
tional face.

6. A uterine tissue collector comprising:

a deformable scraper which scrapes a uterus,
said scraper being slidably attached to an inclined
post, such that said scraper is in a deformed configura-
tion at a first end of said inclined post and is in an

A




8A, except for a rounded tip. The rectangul ar shape ensures that the
entire wwdth of the scraper 14 can —gasity—prgitfudelateraby—+omthe— — -
cannul a 12. In addition to the scraping and raking action

of the scraper 14 against the uterus, it is a particular feature of the
present i nverypognését additional uterine materi al, such FRCTAISYERIOI
whi ch protrudes fromthe uterine wal |5 may be gathered by the action of
the bottom  edge of the scraper 14 against an edge 78 of the cannul a

12. As seen in Fig. 8B, this feature nmay be augnented by beveling the
edge 78 so that it is operable as a bl ade. As the scraper 14 returns
towards the central axis of the cannul a 15? It passes over the bevel ed.
edge 78 and acts | i ke a scissors which can snip a protrusion 80 of
uterine nat er ivaldeformed configuRetécsnat assecondeenrd tof Maid dachimed
i1l us- trates ﬁggt;aking swat h of the uterine tissue collector

W 96/ 26676
) a deformer which defo£§§7§§¥gwéé¥g%%able scrap-

er; and
a suction device which sucks material scraped
by said deformable scraper.

7. Apparatus according to any of the previous
claims, and wherein said deformable scraper scrapes in a
substantially lateral and medial motionm.

8. Apparatus according to any of claims 1 - 7,'and
wherein said deformable scraper has a serrated edge.

9. Apparatus according to any of claims 2 - 7, and
wherein said cannula has a beveled edge which cuts tis-
sue.

10. Apparatus according to any of claims 1 - 7, and

wherein said deformable scraper deforms from a compressed
configuration to a non-compressed configuration.

11. Apparatus according to any of claims 1 - 7, and
wherein said deformable scraper cuts tissue.

12, - Apparatus according to any of claims 2 - 7, and
wherein said aperture is radially deeper in a direction

away from a rearward tip of said cannula.

13. Apparatus according to any of claims 1 - 7, and
wherein said deformable scraper is generally U-shaped.

14. Apparatus according to any of claims 1 - 7, and
wherein said scraper has an arcuate protrusion.

15. Apparatus according to any of the previous

* [ L L} 1] *




16 shown in Figs. 1A - 2. The scraping and raking notion is
substantially lateral and nedial in the swath designated by nuneral 73.
After scraping and raking the swath 73, the cannula 12 is positioned
rearward or forward in anot her region of the uterus and scraping and

raking is wee@Refed. The process is repeated until the depir/gshsing
has been scraped and raked. Preferably graduations 75 are provided to

hel p i nformthe user of the |evel of penetra- tion of the cannula 12.
The graduations 75 may be in the formof ruled markings as shown in Fig.
6C. Alternative- ly, or additionally, the graduations 75 may be

di fferent col ored markings or differentl3f shaded marki ngs.

Ref erence is now nmade to Figs. 7C - 7E which illustrate a cannula and a
scraper construefladmand apérwherein isaid defoomedacomprisesaaovhee peaf-erred

enbodi nent of 1gﬁetgrggg&tdéfwfﬁépfglsd} Wl a 402 has a substantially
t

rectangul ar shape at a rearward en ereof, and has substantially the
same configuration as the cannula 12 shown and descri bed above with
reference to Pigs. 1A - appérafine cacrording0? tbasladmapsrtangd 40@rchemne
face thereofco%gggggqggo be in contact with the wall of the

a first shaft, said wire being fixedly attached
to said first shaft;

a second shaft having a longitudinal notch
formed thereon at a rearward end thereof, said notch
being adapted to receive a forward end of said first
shaft; and

a knob which turns about an outer periphery of
said rearward end of said second shaft from a first
radial position to a second radial position, wherein at
said second radial position said knob presses said for-
ward end of said first shaft against said notch and
thereby maintain said first shaft in fixed engagement
with said second shaft.

17. Apparatus according to claim 16 and further
comprising deforming apparatus which imparts reciprocat-
ing motion to said second shaft.

18. Apparatus according to claim 15, and wherein
said wire moves said deformable scraper from a stowed
position to an undeformed deployved position and from said
undeformed deployed position to a deformed deployed
position.

19, . Apparatus according to claim 18 and wherein
said deformable scraper scrapes in a substantially rear-
ward and forward motion.

20. Apparatus according to any of the previous
claims, and wherein said suction device is a syringe.

[
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uterus 70, as shown in Fig. 7E. A deformabl e scraper 404 is
di sposed_in _the cannul a 402 and flexihly attached towards a rearward-end——
t héreof. The scraper 404 protrudes slightly through the aperture 403 in

a direction upwards as viewed in Figs. 7C - 7E. This is the direction
t ovar ds the weldengdrst Ne uterus 70. A w re 40gcresssioirshed
to a forward end of the scraper 404. By conparing Figs. 7C and 7D, it
i s appreci - ated that novenent of the wire 406 towards the rearward
end of the cannula 402, in the direction of arrow 405, causes the
scraper 404 to buckle laterally. Conversely novenent of the wire 406
towards the forward end of the cannul a 362, in the direction of arrow
407 which is substantially opposite to the direction of arrow 405,

WO 96/ 26676 21. Apparatus according tFP@ENWSIHE 0XHE previous

claims, and wherein said suction device is coupled to a
motor and a biasing device which create a sucking force
in said suction device.

22. Apparatus according to any of claims 1 - 19,
and wherein said suction device is a pump.

23. Apparatus according to any of the above claims,
and wherein said uterine tissue collector further com-
prises a plurality of markings adapted to indicate the
penetration of the uterine tissue collector into said
uterus.

24. Apparatus according to claim 23 and@ wherein
said markings are ruled.

25. Apparatus according to claim 23 and wherein
said markings are coded by different colors.

26. Apparatus according to claim 23 and wherein
said markings are coded by different shadings.

27. Apparatus according to any_of the above claims,
and wherein said uterine tissue collector further com-
prises a collector adapted to collect the sucked materi-
al.

28. Apparatus according to claim 27, and wherein
said collector comprises a separator and a basin, said
separator diverting sucked material from said suction
device to said basin.

29, A method of collecting uterine tissue from a
uterus comprising the steps of:
inserting a deformable scraper through a cervi-

e —
P
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17 causes the scraper 404 to strai ghten as simlarly de
her ei nabove for the embodi nent of TF‘F Bee" laced - The scr ap&hl
uterine material when pressed ine wall.

is noted that the aperture 403 |s face of the CanmmH-attnd of

t hé enbodi Menyye%knéhés- - 7E V\/ner eas the aperture 9 eﬁﬁ'ﬂ%&/ﬂﬁoﬁ”
addi ti onal face of the cannul a 12 of the enbodi nent of Figs 7B.
The relatively smaller aperture 403 | eads to greater suction which is
particularly useful in plucking and collecting small uterine material.
Reference is now made to Figs. 7F - 7H which illustrate a cannula and a
scraper constructed and opera- tive in acddrdance with yet another

pr.ef erred enbodi nent of the present invention. A cannula 502 has a
subst an- tiallgax Etfé:f&‘]guhﬂ:[‘o sadgevderastearward end thereof, and has

substantially the same conf he_cannul sho a

descri bed above with refereér’f% g‘ Q ga %E\emg g‘?é?efQﬂ%iZ%rﬁ?maa @ch’ﬁﬁ's an
aperture 504 whi chPleragrandys and E@@ Abg sauapedymattenial iinto ¢ r eolilec-
away fromthe ¢s¢@prward tip of cannula 502, as seen in Fig. 7G

As seen in Fig. 7F, aperture 504 has a main portion 506 and an el ongate
narrow portion 508.

* [ L L] s *



Di sposed in cannul a 502 is a defornmabl e scraper 510 which is sonewhat

shaped |ike an elongated letter U as.seen.in kig 7E An end 512 of

scraper 510 is fixedly attached to a wire 514, and an opposite end 516
of scrap- er 510 is fixedly attached to an inner wall of cannul a

502. The freewovasgrd eg of the U shaped scraper 510, desporyoassibatoy
reference nuneral 518, may be used to scrape and rake a uterus. Part of
| eg 518, towards end 512 of scraper 510, is disposed in narrow portion
508 of aperture 504, as seen in Fig. Z As seen-in Fig.
7H, which illustrates scraper 510 spre g out, scraper 510 has an
arcuat e protrusion 520 al ofg | eg 518. WO 96/ 26826

PCT/ US96/ 02702 A 18 —
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Wre 514 is attached to a vibrator (not shown) whi ch causes wire 514 and
scraper 510 to oscillate gener- ally dp the direction of arrows 522 and
524, shown in Fig. 7F. It is appreciated that when scraper 510 is -

pressed against a uterus and is caused to oscillate generally in the
di f.ection of awoosmmses22 and 524, scraper 510 scrapes and r pispRsesicdfoane
material fromthe uterus. If it is desired to cut uterine
material, the anplitude of oscillation nay be increased such that
scraper 510 passes underneath a region of2 ApBrture 504, desi gnat ed by
reference nuneral 526. The scissors-1like action of the haped scraper
510 scrapi ng agai nst the upper inner wall of cannulagﬁ eglon 5%\I
hel ps in cutting uterine material. The arcuate protrus
scraper 510 al so helps gather in uterine material. == f It S
appreci ated that a variety of couplings Kh_anﬁL used |n(3
di-fferent enbodi nents of the present avent r t ’ ggrapeE:
14. One such enbodi nent is shown in Fig. 9 (ﬂ% 4 s
attached to the scraper 14 at a junction 85 |y
off-center to the scraper 14. As the wire 84 N nﬁveé in y di ance
delta X in the direction indi- cated by arr 86, e 14 is
di spl aced and de- formed as descri bed herelnabpquf i W th
Fi gs. 5A - 7B. As the wire 84 noves flyrtherfrimeart yjl direction
i ndi cated by arrow 86, it causes the junctimn '
y j Sy l 77 ®
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85 to be rotated in the direction of arrow 87, thereby thrusting the

scLaper_against the uterine wall _This . augoepts the raking and scraping =
not i on. Ref erence -is now nade to Figs. 10A - 10C and Fi gs.

11A - 11C which respectively illustrate side and top views of another

scraper constwodseés7end operative in accordance w th-a pr aicafuseéoz7o2

enbodi nent of the present I nvention. A defornable scraper 114 is

di sposed inside a hol | ow cannul a 112. Attached to a rearward end 116 of

t he scraper 114 is a prod wire 118, whose forward end 120 is WO

96/ 26676 3/25PCT/ US96/ 02702

19 adapted to slide axially in a channel 122 on the inner wal | of

the cannul a 112. Attached to a forward end of the
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scraper 114 is a wire 144 whose forward end is coupl ed wi th a deforner
as described herei nabove in conjunctiaon with Fig 3 The material of
the scraper 114 is nore flexible than the material of the prod wire
118. , Ref erence is now nmade to Figs. 10A and 11A whi ch show
an-initial staygeissevdi ch the forward end 120 of the prodpgiigeshifozi S
situated near the forward end of t he channel 122. As the wire 144 noves
|l inearly towards the rearward end of the channel 122 in the direction

i ndi cated by arrow 130, the forward end 120 of the prod wire 118 is
shifted to and butts against the rearwardt a6 of the channel 122, here
I ndi cated by reference nuneral 125 in Figs. 10B and 11B. The | i near
nmotion of the wire 144 si mul taneo&@y depl oys the scraper 114 by noving

it t f th | a bt ed that t 114
Still in an undefor negge m " on/ D alip FAGheDA
. s Nav¥at! a 10C
e ST T o o

pushi ng of the wire J

and 11C, causes the

bul ge outward as i | et 17 8 A AT 2 PR 81 Y N < M NS (421 40 B A2 7 0
shown in Fig. 10C

rearward end 116 ¢ 60X
and the forward end ~ 1 > rere oTer UT4 her
linear nmotion in the, /ﬁ/130'hydhé g/ﬁu g g’ f earward
end of t he chann¥k 22 - RetTaCci1 on of’the Wire 144 in a

di rection 4 ’

FIG. 3B
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opposite to 130 returns the scraper 114 to its origi nal undef or ned

state. As the scraper 114 retracts_into the cannula 112 it . scrapes
agai nst the uterus and collects . uterine material. The uterine materi al
I's then sucked and pl ucked by a suction device as descri bed

her. ei nabove.wo,m.,‘ Ref erence is now made to Fig. | lpcwuseéeidrdd us-
trates the raking swath of the deformabl e scraper shown WO

96/ 26676 PCT/ US96/ 02702

20 in Figs. 10A - 11C. The scraping and raking notion is

substantially rearward and forward in thes h desi gnat - ed by nuneral
138. It is noted that the swath 138 is er than the width of the
cannula 112. After scraping and raking the swath 138, the cannula 112 is

reposi tioned

/
FIG. 6C
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in another region of the uterus and scraping and raking is repeated. The
process is repeated until the desired. . area las been scraped and raked.
Preferably graduations 139 are provided to help informthe user of the

| evel of penetration of the cannula 112. The graduations 139 may be
in-the formwboetmgersl mar ki ngs as shown in Fig. 11D. Al teb&i‘lﬂsﬂé‘dﬁoz or
additionally, the graduations 139 may be different col ored markings or
differently shaded mar ki ngs. Ref erence is now made to Figs.
12A - 12B which illustrate a scraper 180 constructed and operative in
accordance wth another preferred e d2%ent of the present invention
The scraper 180 is housed in a cannul a 182. The scraper 180 is stowed
in the cannula 182 in a conpressed position as shown in Fig. 12A. As
t he scraper 180 i s depl oyed by g noved rearward out of the cannu-
la 182, it springs outward to a la nconpr essed shape as shown in
Fig. 12B. The scraper 180 is prefera exj bl e,
resilient material such that t s [
remaining rel a- tively stiff if>th
is appreciated that different enbodi nen
illustrated in Figs. 10A - 12B my be - C
its scraping and/or cut- ting capabill
scraper 150 simlar in constructigpgrmand®” .
described in Figs. 10A - 11C. Scrapifng ot fatey 15%
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be sharpened to enhance cutting capability. Fig. 13B
Ildustrates a scraper 160 which_has serrated edges 162 for enhanced

scraping capability. Fig. 13Cillustrates a scraper 170 which
has . WD 96/ 26676 PCT/ US96/ 02702
21- SCi SSowod8a6e¥6 172. As the scraper 170 deforns, the scimcrusestndbz
edges 172 nove towards one another and thus can cut tissue as well as
scrape. The preferred enbodi nents of the present inven-

tion described herei nabove scrape and suck automatically. After uterine
mat eri al has been sucked, the assenbly 7 rising the tube 13, the

mani fold 15 and the syringe 8 16 i s detached fromthe housing 18 by
r.el easi ng cl anp 20 pre :
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and turning knob 54 to rel ease the shaft 50. The sucked uterine

material, which may be found either. on the scraps er 14 orin-the
cannula 12, the tube 13, the manifold 15 or the syringe 16, and which
has been preferably fixed with a fixing solution such as formalin, is
t hen r enovedwo odfgEreEXam nation. - Ref erence i s npgyosvdezio
Figs. 14 - 16 which illustrate a uterine tissue collector 210,
constructed and operative in accordance wi th. anot her enbodi nent of
the present invention, which scrapes manual ly and sucks automati cal | y.
The uterine tissue collector 210 preferaB/ bly conprises a housing 218, a
cannul a 212 and a deform abl e scraper 2?4 di sposed at a rearward end
t hereof. A forward end of the cannula 212 is preferably in seal ed
fluid conmunication with a tube 213 which is preferably in sealed|flgid
communi cation with a nmanifold 215. The mani fold 215 is preferablylin
seal ed fluid comrupi cation with a suction device, such as a syringe 216,
via a val ve 265 The syringe 216 preferably included a
pl unger col lar P30 which is in engagement with a catch 234. g Ifisid¢ o
t he housing 218 is}preferaply disposed a biasing devi ce, sué&h a =
spring 224, which {s in opgrative engagenent with the catch 23 been
in Fig. 16. Ih order to create suction in the syringe|216,
the plunger collarf{230 i pushed in the direct arrow 235 AN
ext ended position | ndica ej'Qx refer-
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ence nuneral 236 to a conpressed position indicated by WD 96/ 26676

PCT/ US96/ 02702 - 22 reference. nuner al
237, as shown in Fig. 16, thereby conpressing the spring 224. The val ve
265 i s _then closed, t hereby creating a vacuum whi ch nmai ntai ns the
plunger of -wddmeensri nge 216 and the spring 224 in a conpr cACIFURIEOZ2
tion. The valve 265 is then slowy opened and the spring 224 returns to
an extended position, thereby pushing the pl unger collar 230 towards the
ext ended position 236 and creating a sugking force in the syringe 216.
Thi s sucki ng force draws material scr 5by the scraper 214 into the

cannul a 212, the tube 213, the manifold 215 and the syringe 216. The
opening of the valve 265 is used to
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control the sucking force. Preferably the syringe 216 contains
aliquid __for sefting and j

formalin. The housing 218 al so conprises a deforner whi ch’
defornmg the scraper 214. In a preferred enbodi ment of the i nvention, the
def or mer I Swo 6676244 which is attached to the scraper pdfusvsioLs end
thereof. The wire 244 is preferably attached at an opposite end thereof
to a handl e 260 | ocated al ong the manifold 215. Preferably the handl e
260 seal ably passes through a gronmet 250 into the mani fol d 215 as shown
in Fig. 15. In order to déPl/BBthe scraper 214, the handle

260 is used to push the wire 244 in a direction indicated by arrow 262,
t hereby pushing on the scraper 214 which exits the cannula 212 and

def orms and bul ges outwards, substantially as descri bed herei nabove for
t he enbodi nent of Figs. 10A - 11C. A user then may manual ly scrape and
rake a uterus with the scraper 214. Ref erence is now nade to
Fig. 17 which illus- trates a uterine tissue collector 310 constructed
and operative in accordance with anot her enbodi nent of the pr esent

i nventi on which scrapes manual |y and sucks sem - automatically. The
construction of the uterine tissue collector 310 is substantially the
same as that of the
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WD 96/ 26676 PCT/ US96/ 02702

23 uterine tissue callector. 210 described horolnabove The  _uterine
tissue collector 310 conprises a cannula 312 and a scraper 314 di sposed
at an end thereof. The collector 310 al so preferably conprises a tube
313, a wire Woleegez¢ nanifold 315, a handle 360 and a gr ompér/Bsdememk! of
whi ch are substantially identical to the tube 213, the wre 244, the

mani fol d 215, the handl e 260 and the grom met 250 respectively, of the
enbodi mrent of Figs. 14 - 16. The uterine tissue collector 310
differs from the uterine tissue coIIec{fr 10 descri bed herei nabove in
the type of suction. The suction device in 4 uterine ti ssue coll ector
310 is a vacuum punp 360. The operation of uterine tissue
col l ector 310 and vacuum punp 360 is now described. As seen in Fig. 17,
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a rearward end 321 of a flexible tube 320 is preferably in sealed fluid

cemuni-cationw-th - pmanifold 315 A Lo« Mard.end 322 of the tube 320 1S

in sealed fluid comuni - cation with a rearward connector 330 of a basin

340. The basin 340 is preferably provided with a forward connect or

350 which | woogesreably in sealed fluid comuni cation W pOT/USROZMZUUM

punp 360. The vacuum punp 360 sucks uterine material scraped by the

scraper 314 through the tube 313, nmanifold 315 and fl exi ble tube 320

into the basin 340 via the rearward GO ctor 330. Disposed in the
3AL25e

basin 340 is a separator 365 which div terial sucked through the
rearward connector 330 towards the bottom of the basin 340 where the
material collects. The basin 340 is detached to renove the collected
mat eri al for exam nation. Reference is now nmade to Figs. 18
- 22 which illustrate a uterine tissue collector 600 constructed and
operative in accordance with yet another preferred enbod i ment of the
present invention. As seen in Fig. 18, uterihe tissue
col l'ect or 600 i ncludes a housing 60 nd a di sposabl g._assenbly 604.
Referring particularly to Fig. 18, disngjble assenbl y
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WD 96/ 26676 PCT/ US96/ 02702

24 604 pr ef bl v include : : L .

comuni cation with a cannula 608 via a manifold 610. Syringe 606
preferably includes a plunger 612, a plunger collar 614, and a body
collar 616. »wolwsi266m8abl e scraper 620 i s disposed at a di SRCRUSHR7022 oOf
cannul a 608. Scraper 620 is attached to a wire 626 which is connected
to a wire coupling 628 via a di aphragm 630. Di aphragm 630 substantial ly
seal s cannula 608 and manifold 610. 1 Referring to Fig. 21, it
I's seen that housing 602 preferablyiléﬁ%%es a hand-hel d portion 632
whi ch houses a notor 634, a vibrator 636 and a battery 638. Battery
638 may be inserted in and renoved from housi ng 602 vi af| battery
conpartment cover 640 (Fig. 19). Pref- erably a switch 64l is provided
for operating both notor 634 and vi brator 636. «— Referring
again to Fig. 21, it is seen that




notor 634 preferably rotates a | ead screw 642 via a coupling 644. A

c at-eh—646—s—preferably—thr eadablyr—ens——gaged-si-t-h-lcad screw 642, and a
t ensi oni ng devi ce, such as a spring 648, is preferably tensioned between
an inner wal I 650 of housing 602 and catch 646. Catch 646 prefera-

bt y protrudeW0i98R2676ousi ng 602 via a slot 652 and engages pdrasgeooEewW 642
by nmeans of a tooth 654. Housi ng 602 al so preferably has a
groove 656 in whi ch may be inserted body collar 616 of syringe 606.
Syringe 606 may be cl anped to housing GQQVﬁgsneans of a cl anp 658.
Suction may be created in syringe 606 by conbi ned action of notor
634 rotating | ead screw 642 and spring 648 pushi ng agai nst catch 646,

t her eby causi ng pl unger collar 614 to be noved i n(a@ direction indicated
by an arrow 660, as shown in Fig. 21. The creation o) suction is
substantially as described for uterine tissue col kector 10, with
rTeference to Fig. 2. As seen in Fig. 21, vibrator 636 is
preferably connected to a vibrator coupling 670.c¥ibrator coupl i ng




WD 96/ 26676 PCT/ US96/ 02702

25 670 has a generally T-shaped notch 672 _as.sgen further — in Fig. —
- 19. Ref erence is now made to Figs. 20 and 22. It is seen

t hat di sposabl e assenbly 604 may be attached to housi ng 602 by pl aci ng

wire couplingddhsirgt © notch 672 of vibrator coupling 670pchoshsnzoz| ar

616 i nto groove 656, and plunger collar 614 into catch 646. Vi brator
coupling 670 preferably is free to nove al ong an axis 674, thereby

al l owi ng easy alignnent of wire coupling 62 with notch 672. As seen in

Fig. 22, clanmp 658 may be used to cl a®A3Pi nge 606 to housi ng 602

Reference is now made to Fi gsst23A and 23B which illustrate the

vibratory action of vibrator 686. As vi brator 636 vibrates in a
generally linear, back-and- . forth notion along axis 674, vibrator
coupling 670 im parts subsfantially the same notion to wire coupling

628 and wire 626. In Fig. A wire 626 is shown pulled t owar ds
housi ng 602 and scraper 620 ils-not deformed. In Fig. 23B, wire 626 is
shown pushed away from housi ng 602
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and scraper 620 is defornmed. As seen in Fig. 23B, dia- phragm 630
coptracts. to substantjally a fluid.seal in paaifold 610 and cannula 608.

The nature of the deforna- tion of scraper 620 will now be descri bed
with reference to Figs. 24 - 26B. Referring to Fig. 24, it
| S- seen t hat wigws/26676SS section of distal end 622 of cannuperéddni e
preferably generally rectangular. Distal end 622 is preferably f or med
with an aperture 680 which has a generally D shaped opening 682 on a

ti ssue-facing surface 684 of di | end 622. D shaped opening 682 has a
general ly fl at edge 685 on tispdd—Nadienf2Surface 684. Aperture 680
continues on surface 684 as a rel ey narrow, slotted portion 686,
and conti nues og, anot her suEate i di stal end 622 as a generally

sem -circul ar pgyiiqn 96.———'-3” pei 88 is general perpendi cul ar to
ti ssue-facing Nsurf B __I WO 96/ 26676 T
PCT/ US96/ 02702 q:l -
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26

Si @
reference to Figs. 7F -
attached to wire 626, and an
attached to wo962667ener wal |
shaped scraper

slides in narrow, slotted
24.

and 26A, scraper
Figs. 25A - 26B) pulls wre

shown in Figs. 25B and 26B, s

Def or mabl e scraper 620 is preferably shaped in

7H. An end 692

a
--her ei nabove with
of scraper 620 is fixedly

opposite end 694 of scraper 620 is fixedly

Ccr

flat -edge 685. As seen in Fig. 26B

direction of arrow 697 such that
t hereby providing a scissors-
is particularly usef ul

of cannul a 608. The free novi ngPCATAISI&VO2702
620, designated by reference nuneral
scrape and rake a uterus. Preferably a tab
portion 68
Ref erence i s now nmade
620 is not defor
626{in the direct
per
scr
re- Q Dtract
type oggéutting
as a thefapeutic tool

696, may be used to
699, attached to | eg 696,
539; perture 680, as seen in Fig.
F?'%ls. 25A - 26B. In  Figs. 25A
ibrator 636 (not shown in
on of an arrow 697, as
o&red and retracts towards
T3 be  pulled in the
Eépnderneath edge 685,
ction. Thus, scraper
or cutting tissue,

@20 is de
620

620
such as

growm hs, fromthe uterine wall. x Reference is now made to Figs.
27A and 27B ela\
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which illustrate a defornmable scraper 700 of the present i nvention
. . in cannula 608 in 3 si--lar fashion as..scrapes—-———

620. Unli ke scraper 620, scraper 700 preferably has an arcuate portion
7Q2. , Scraper 700 may be deformed and retracted in t he
di-recti on of wow9sRe7697, as shown in Fig. 27B. Unlike S C reaAUseéadde2nhi ch
may be retracted underneath edge 685, scraper 700 may be retracted

t owards and agai nst edge 685, but not underneath edge 685. As scraper
700 is retracted towards edge 685, uterine material is scraped ~and
sucked into cannula 608. Arcuate portion 702 may provi de an additi onal
openi ng through which uterine mat eri al nmay be scraped and sucked into
cannul a 608. Scraper 700 is particularly useful as a diagnostic tool

WD 96/ 26676 PCT/ US96/ 02702
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27 for collecting uterine material. It will be
appreciated by persons skilled in the art.that-the present—invention is-

not Iimted by what has been particularly shown and descri bed

her ei nabove. Rat her the scope of the present invention is defined only
by: t he cl ai rewgygaEs760! | ow. PCT/US96/02702 - 28
- CLAI M5 1. A uterine tissue collector conprising: a def ornmabl e

scraper which is capabl e of being deformed from an undeforned configuration
to a deforned configuration and which scrapes a uterus while noving between
sai d undefornmed configuration and said deﬂQ/zkd configuration:

652




a deformer which deforns said deformabl e scraper; and a suction
deyice which sucks material scraped by . said defornable scraper 2
Apparatus according to claim1 and al so conprising a cannula having an
aperture, said deformabl e scraper being disposed in said cannula, such that
when sai d scrwosszsezedef orned it protrudes through said -aper t peBusyed2ro2
scrapes said uterus. 3. Appar atus according to claim2 and wherein said
cannul a has a substantially rectangul ar shape towards a rearward end

t her eof . 4, Apparatus acgprding to either of clains 2 and 3 and wherein
said aperture is on one facegf a rearward®/@hd of said cannula, said face

bei ng adapted to be in contgct with said uterus. 5. Appar at us accordi ng
to claim4 and wherein sai d\aperture is open on an additional face of said
cannul a, such that said &rapé\ Tey—fretride t hrough said additional face.

6. .A uterine tissue coffscfor aceotcha=—p Cclkg@i m 1 and wherein said

def ormabl e scraper is slidaf\y aNt acheg===2g~taicl i ned post, such that said
scraper is in sag IT

640

628
610
>
674

608

626




defornmed configuration at a first end of sald inclined post and is in said

WQ-Q6/. 26676 - RCT/IUSA6/ 02702
29 undef or ned conflguratlon at a second end of said inclined post ;
a deforgrer which defornms said deformable scrap- er; and a
suction devi cwowkiesne sucks material scraped by said def omporhusssioes2apeEr
7. Apparatus according to any of the previous clainms, and
wherein said deformabl e scraper scrapes in a substantially lateral and
medi al noti on. 21/25
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8 Apparatus according to any of clains 1 - 7, and wherein said

defarmable scraper has a serrated edge . . O Apparatus according
to.any of clains 2 - 7, and wherein said cannula has a bevel ed edge
whi ch cuts tis- sue. 10. Appar atus according to any of
clains 1 - AWoaends676 wherein said defornabl e scraper def or peTfusesn%2

conpr essed configuration to a non-conpressed configuration. 11.
Appar atus according to any of clains 1 - 7, and wherein said deformabl e
scraper cuts tissue. 12. Apparatus according to any of clains 2
- 7, and wherei n s@d apSrore—rs—radi al | y22)@8%er in a direction

away froma rearward tiP\of s TR 13. Appar at us

according to any of cl ai
i's generally uphaped.

N

FIG. 22



any

Apparatus according to any of clains 1 -

PCT/ US96/ 02702

16.

sc;apeL_hasqu4u4;w¢e_protru5|on 15, Apparatiis according to
the previous WO 96/ 26676
30 clains, and wherein
sai d def or mer wapsgeé®es a W re cou- pl ed to said defor mabl g¥6do8/88%02
Apparatus according to claim1l5 and further
- 23/25 S
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conpri si ng: - afirst shaft, said wire being fixedly attached

to said.firstshafi: A.-secaond. sh

not ch formed thereon at a rearward end thereof, said notch bei ng
adapted,to receive a forward end of said first shaft; and

a knob whi chWQ®6R66Zbout an outer periphery of sai d r ear Mw/USIsRr0D
said second shaft froma first . radi al position to a second radi al
position, wherein at said second radial position said knob presses said
for- ~ward end of said first shaft agahgﬁz said notch and t her eby
maintain said first shaft in fixed engage 25 wi th said second shaft.
17. Apparatus according to claim1l6 and further conpri si ng

def orm ng apparatus which inparts reciprocat - ing notion to said second
shaft. 18. Apparatus according to claim1l5, and wherein

said wre noves said defornmabl e scraper froma stowed position to an
undef or ned depl oyed position and from sai d undef or ned depl oyed position
to a deforned depl oyed posi tion.

FIG. 24




according to claim18 and wherein sai d defornabl e

19. Appar at us
S C -aper—se+-apes—h—a—subst ant i al Iymt-88F e dand.forvard moption

20- Apparatus according to any of the previous cl aims, and
whér gin.said suction device is a syringe. WD 96/ 26676

PCT/ US96/ 02702WO 96/26676 31 21. PpcTrUSHGEIeRL US
to any of the previous cl ai ns, and wherein said suction

accor di ng .
device is coupled to a not or and a biasing device which create a sucking
force in said suction device.

25/25
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22" Apparatus according to any of_ cl a| s 1 - 19,

.

R ACEMENS SHERT

said suction device is a punp. 23,7 "7 Apparatus ac

t he above cl ai s, .and wherein said uterine tissue collecfor further cqm
prises a pI urality of markings adapted to indicate the enqtg%qggg)f
the uterine tissue collector into said -28uterus. 24 S
according to claim23 and wherein sai d marki ngs are Jruted: 25~
Appar at us eﬁleﬁuﬁng to claim23 and wherein said rki ngs are coded
by different col ors. 26. Apparatus according to clarm?2Z23 —an
wherein said markings are coded by different shadi ngs. 27.

Appar at us act.or di Autérinetissuefcolléetonbomprisingl ns, and wherein said
uterine tissue collector further com prises a collector adapted to

col | ect the sucked defoemable scraper which is capable of being deformed from an

undeformed_configuration to a deformed configuration and

which scrapes a

uterus while moving between said undeformed configuration and said deformed

E:onﬁguration;

a deformer which deforms said deformable scraper; and

a suction device which sucks material scraped by said deformable

scraper.

2. Apparatus according to claim 1 and also comprising a cannula having an
aperture, said deformable scraper being disposed in said cannula, such that
when said scraper is deformed it protrudes through said aperture and scrapes

said uterus.

3. Apparatus according to claim 2 and wherein said cannula has a
substantially rectangular shape towards a rearward end thereof.

4. Apparatus according to either of claims 2 and 3 and wherein said aperture
is on one face of a rearward end of said cannula, said face being adapted to be

in contact with said uterus.

5. Apparatus according to claim 4 and wherein said aperture is open on an
additional face of said cannula, such that said scraper may protrude through said
additional face.

6. A uterine tissue collector according to claim 1 and wherein said deformable
scraper js slidably attached to an inclined post, such that said scraper is in said
deformed configuration at a first end of said inclined post and is in said

|_AMENDED _sHeeT ‘) O R R



ai - 28. Apparatus according.to claim?27, and i ' el
col l ector conprises a separator and.-a basin, said separg‘ i RCB]&\ i Suﬁbl
sucked material fronrsaid suction device to said basin. 29. A\
met hod.of collecting uterine tissue from a ut erus conphi st 4pUG®98t eps
of : inserting a deformabl e 32+ aper through ajcervi -
- 32- -cal canal into said uterus, said scraper being cdpable of belng
deformed from an undefornmed configuration to a defornmed canfiguration;
scraping said uterus by noving said deformabl e scraper between said
undef ornmed configuration and said deforned configuration and

-cal canal into said uterus, said scraper being capable of being deformed from an

undeformed configuration to a deformed configuration;

scraping said uterus by deferming moving said deformable scraper
between said undeformed configuration and said deformed configuration and
sucking scraped material into a collector.
[ AmENDED _ SHEET \\
I
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suckiqg scraped material into a collector.
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(57) Abstract

A uterine tissue collector includes 2 hollow cannula (12), a deformable scraper (14) which scrapes the uterus, a vibrator (42) which
deforms the deformable scraper (14), and a suction device {16) which sucks material scraped by the deformable scraper (14).




