
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau (10) International Publication Number

(43) International Publication Date WO 2018/035280 Al
22 February 2018 (22.02.2018) W !P O PCT

(51) International Patent Classification: Robert, E.; 11430 Tamiami Trail E., Naples, FL 341 13

A61B 10/02 (2006.01) (US).

(21) International Application Number: (74) Agent: ROTHE, Christopher, A.; RatnerPrestia, 2200 R e

PCT/US20 17/047265 naissance Boulevard, Suite 350, King of Prussia, PA 19406
(US).

(22) International Filing Date:
17 August 2017 (17.08.2017) (81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
(25) Filing Language: English

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(30) Priority Data: HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

15/240,080 18 August 2016 (18.08.2016) US KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
(71) Applicant: LENKBAR, LLC [US/US]; 11430 Tamiami MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

Trail E., Naples, FL 341 13 (US). OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,TH, TJ, TM, TN,

(72) Inventors: PAPENFUSS, Erik, H.; 11430 Tamiami Trail TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
E., Naples, FL 341 13 (US). O'BRIEN, Timothy, M.;
11430 Tamiami Trail E., Naples, FL 341 13 (US). MARX,

(54) Title: FLEXIBLE TISSUE COLLECTION DEVICE

182

122

o (57) Abstract: An instrument for collecting tissue from a body cavity includes a hollow tubular body having a tubular wall. The hollow
00

tubular body can collect material from a body cavity in a coring mode or an aspiration mode. The tubular wall defines a passage that
extends from a proximal end portion of the tubular body to a distal end portion of the tubular body. A middle section of the tubular
body includes an articulating section that allows the middle section to articulate relative to the proximal end portion. The distal end©
portion includes at least one suction port extending from an outer wall surface to an inner wall surface of the tubular wall. The suction

00 port provides a path of fluid communication between the outer wall surface and the passage for drawing in tissue from a body cavity
o when the tubular body is connected to a source of negative pressure.

o

[Continued on nextpage]



W O 2018/035280 A l Illlll II lllll lllll lllll ill III III Hill lllll lllll lllll lllll llll III llll llll

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.1 7(H))

— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(in))

Published:

— with international search report (Art. 21(3))
— before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



FLEXIBLE TISSUE COLLECTION DEVICE

RELATED APPLICATIONS

This application is related to and claims the benefit of priority of U.S. Application

Serial No. 15/240,080, filed August 18, 2016, the content of which is incorporated by

reference herein in its entirety.

FIELD

The present invention relates generally to instrumentation for collecting tissue

from a body cavity, and more particularly to a tissue collection device having a flexible

portion.

BACKGROUND

Bone marrow, which is produced and stored inside bone, can be harvested and

used for different purposes, including the treatment of congenital defects and diseases,

and reconstruction of bone. Bone marrow contains useful components, including

hematopoietic stem cells and blood cells. Conventional methods for harvesting bone

marrow have historically relied on the use of needles. A needle is advanced through

the patient's skin and the wall of a bone until the needle tip enters into the bone cavity

containing the marrow. Typically, the needle is advanced into the donor's pelvis, but

the needle can also be inserted into other bones. Once the needle penetrates into the

bone cavity, the needle advances in a linear path, and the marrow is harvested by

aspiration.

Bone marrow harvesting by aspiration often yields a relatively small amount of

stem cells because the concentration of stem cells at specific locations is low. To

harvest a sufficient amount of marrow and stem cells, the physician must draw a

significant volume of marrow which is greater than can be drawn from a single

aspiration at one location. Therefore, to collect a sufficient volume of marrow and stem

cells, the needle must be inserted into the bone at multiple locations within the bone

cavity to draw bone marrow from different areas. This requires multiple punctures

through the outer cortex and into the bone cavity to collect the required volume of

marrow. Multiple punctures can be time consuming and labor intensive for physicians

performing the harvesting. I n addition, multiple punctures cause a great deal of pain

to the donor and require a long recovery time after the patient is taken off of general

anesthesia.

U.S. Patent No. 7,462,181 to Daniel Kraft and James Hole (hereinafter, "the '181

Patent") describes an alternative device for aspirating bone marrow or tissue from a

bone cavity. Rather than using a rigid needle that proceeds linearly through bone, the

device includes a thin hollow needle that is flexible enough to move through the bone



marrow cavity in a non-linear fashion . By advanci ng the need le in a non-l inea r path,

the needle can access different locations in the bone from a sing le entry poi nt.

Althoug h the flexi ble need le in the ' ΐ δ ΐ Patent can, in theory, allow more

marrow to be col lected from a sing le entry poi nt, collection is only done by aspiration .

The flexible needle does not allow bone marrow or tissue to be col lected by "cori ng", in

which a core of marrow is removed from the bone cavity in an undistu rbed state.

Aspi ration tends to m ix stem cells with blood and other components as the material is

col lected under suction . This mixi ng can dilute the concentration of stem cel ls at a

col lection poi nt.

Flexible needles are also prone to breakage du r ing procedures due to their very

sma l l diameter. This propensity for breakage often requ ires the use of accessories to

rei nforce the need le duri ng a harvesting procedu re. For example, the 18 1 Patent

descri bes embodi ments that uti lize a stylet inside the flexible need le when the need le is

advanced into the bone marrow . Stylets provide aspiration needles with additional

strength and rig id ity during advancement throug h the marrow space. The need for

stylets and other accessories increases the number of items that must be sterilized and

handled with aspi ration needles du r ing a harvesti ng procedure.

Moreover, flexi ble hol low need les offer few options for control ling the amou nt of

bend ing or pivot motion along the length of the need le. Flexible needles with uniform

cross sections are general ly flexible along their enti re length . Th is may not be

desi rable in appl ications where only a section of the shaft needs to bend, while the

remai nder of the shaft should rema in rig id . Flexible needles also lack features to assist

in cutti ng throug h dense cortical bone or shaving bone.

U.S. Patent No. 8,852, 119 to Kortney Wawrzi niak, et al . (herei nafter, "the ' 119

Patent") describes another device for harvesting bone marrow from a bone cavity. The

device includes a flexi ble needle and a trocar with a ca nnulated shaft. The cannu lated

shaft of the trocar can be driven into bone to provide an access path into the bone. The

cannu lated shaft is also configured to receive the flexi ble needle after bei ng driven into

the bone. Once the needle is advanced into a target bone, a receptacle is coupled to

the need le t o aspi rate bone marrow through the need le. The needle can have both a

rig id section and a flexible portion extend ing distal ly from the rig id section . The flexi ble

portion of the need le is defined by a continuous groove that extends along a helical

path .

The needle described in the ' 119 Patent provides some benefits over other

needles that are flexible along their entire length . Nevertheless, the needle of the 119

Patent only col lects bone marrow by aspiration, and does not allow bone marrow or

tissue to be col lected by cori ng . I n fact, the passage inside the need le terminates short



of the distal end, where the passage aligns with intake ports on the side of the needle.

Moreover, the intake ports on the side of the needle are recessed to prevent material

other than aspirate from entering the needle. In this arrangement, the needle passage

cannot receive a core of material because the passage is essentially closed off.

Therefore, the needle is limited in how it can harvest marrow and collect material inside

bone.

For all of the foregoing reasons, conventional devices and techniques for

harvesting bone marrow have significant shortcomings.

SUMMARY

The shortcomings of conventional devices and techniques for harvesting bone

marrow are resolved by instruments and methods in accordance with the present

invention, examples of which are described herein.

I n one beneficial aspect of the invention, an instrument for collecting tissue from

a body cavity can include a hollow tubular body. The tubular body can include a

proximal end portion that terminates at a proximal end, a distal end portion that

terminates at a distal end, and a middle section extending between the proximal end

portion and the distal end portion. The middle section can include a first end

contiguous with and next to the proximal end portion, and a second end contiguous

with and next to the distal end portion. The tubular body can also include a tubular

wall extending between the proximal end and the distal end. The tubular wall can

define an outer wall surface and an inner wall surface, and can surround a passage that

extends from the proximal end portion of the tubular body to the distal end portion of

the tubular body. The tubular body can also include an articulating section that allows

a portion of the tubular body to articulate relative to the proximal end portion. The

distal end portion can include at least one suction port extending from the outer wall

surface to the inner wall surface. The at least one suction port can provide a path of

fluid communication between the outer wall surface and the passage for drawing in

tissue from a body cavity when the tubular body is connected to a source of negative

pressure, and when the distal end portion is placed in proximity to the tissue.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include a passage that terminates at a proximal end of a tubular body to

define a proximal opening in the tubular body, and terminates at a distal end of the

tubular body to define a distal opening in the tubular body.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include a distal end portion that features a plurality of flutes, each flute

terminating with a cutting blade at the distal end of the tubular body.



I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include at least one flute that includes at least one suction port.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include at least one suction port that defines an elongated slot that passes

through a tubular wall and extends parallel to a longitudinal axis of the instrument.

I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include an articulating section that features a plurality of interlocking

sections.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include an articulating section that features a first interlocking section and a

second interlocking section.

I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include a first interlocking section and a second interlocking section having

at least one pin and at least one socket,

I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include at least one pin that is substantially triangular shaped, and at least

one socket that is substantially triangular shaped.

I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include at least one pin on a first interlocking section that has a

circumferential width that increases as the at least one pin extends from an outer

surface of the shaft to the inner surface of the shaft, so that the at least one pin

becomes gradually wider toward the inner surface.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include at least one pin on a second interlocking section that has a

circumferential width that decreases as the at least one pin on the second interlocking

section extends from an outer surface of the shaft to an inner surface of the shaft, so

that the at least one pin becomes gradually narrower toward the inner surface.

I n another beneficial aspect, an instrument for collecting tissue from a body

cavity can include first and second interlocking sections that are cut at opposing angles

to create at least one inward angled surface and at least one outward angled surface,

the at least one inward angled surface being adjacent to the at least one outward

angled surface.

In another beneficial aspect, an instrument for collecting tissue from a body

cavity can include a tubular body that has a uniform outer diameter along an entire

length of the tubular body such that the outer diameters of a proximal end portion, a

middle section and a distal end portion are equal.



I n another beneficial aspect, an assembly for collecting tissue from a body cavity

can include a piercing instrument having a proximal end, a distal end, and a shaft

extending between the proximal end and the distal end. The assembly can also include

a collection instrument having a hollow tubular body. The tubular body can include a

5 proximal end portion that terminates at a proximal end, a distal end portion that

terminates at a distal end, and a middle section extending between the proximal end

portion and the distal end portion. The middle section can include a first end

contiguous with and next to the proximal end portion, and a second end contiguous

with and next to the distal end portion. The tubular body can include a tubular wall

10 extending between the proximal end and the distal end. The tubular wall can define an

outer wall surface and an inner wall surface, and can surround a passage that extends

from the proximal end portion of the tubular body to the distal end portion of the

tubular body. The passage can be adapted to receive at least one portion of the

piercing instrument in a telescoping arrangement. The middle section of the tubular

i s body can include an articulating section that allows a portion of the tubular body to

articulate relative to the proximal end portion. The distal end portion can include at

least one suction port extending from the outer wall surface to the inner wall surface.

The at least one suction port can provide a path of fluid communication between the

outer wall surface and the passage for drawing in tissue from a body cavity when the

0 tubular body is connected to a source of negative pressure, and when the distal end

portion is placed in proximity to the tissue.

I n another beneficial aspect, an assembly for collecting tissue from a body cavity

can include a piercing instrument having a first handle. The assembly can also include

a collection instrument with a second handle that is nestable with the first handle when

at least one portion of the piercing instrument is received in a passage of the collection

instrument.

I n another beneficial aspect, an assembly for collecting tissue from a body cavity

includes a source of negative pressure comprising a suction element, and a collection

instrument. The collection instrument can include a hub portion and a hollow tubular

0 body, the hub portion having a connecting element for connection to the suction

element. The tubular body can include a proximal end portion, a distal end portion,

and a middle section extending between the proximal end portion and the distal end

portion. The proximal end portion can terminate at a proximal end, and the distal end

portion can terminate at a distal end. The middle section can include a first end

5 contiguous with and next to the proximal end portion, and a second end contiguous

with and next to the distal end portion. The tubular body can include a tubular wall

extending between the proximal end and the distal end. The tubular wall can define an



outer wall surface and an inner wall surface, and can surround a passage that extends

from the proximal end portion of the tubular body to the distal end portion of the

tubular body. The middle section of the tubular body can include an articulating section

that allows a portion of the tubular body to articulate relative to the proximal end

portion. The distal end portion can include at least one suction port extending from the

outer wall surface to the inner wall surface. The at least one suction port can provide a

path of fluid communication between the outer wall surface and the passage. The

connecting element can be adapted to form a fluid connection between the suction

element and the passage for drawing tissue from a body cavity through the suction port

and into the passage upon activation of the source of negative pressure when the

suction element is connected to the hub portion, and when the distal end portion is

placed in proximity to the tissue.

In another beneficial aspect, an assembly for collecting tissue from a body cavity

can include a source of negative pressure that either is in the form of, or includes, a

syringe.

In another beneficial aspect, an assembly for collecting tissue from a body cavity

can include an articulating section featuring a first interlocking section and a second

interlocking section.

I n another beneficial aspect, an assembly for collecting tissue from a body cavity

can include a collection instrument with an articulating section and an outer sleeve

positioned over the articulating section to seal the articulating section.

In another beneficial aspect, an assembly for collecting tissue from a body cavity

can include a collection instrument with a tubular body, and a source of negative

pressure featuring a suction tube that extends into a passage of the tubular body. The

suction tube can include a distal end that terminates adjacent to the suction port of the

tubular body.

BRIEF DESCRIPTION OF THE DRAWINGS

The summary and detailed description sections will be better appreciated when

reviewed in conjunction with the drawing figures. The following drawing figures

illustrate exemplary and non-limiting embodiments of the invention, and depict

elements which can be combined and arranged either as shown, or in other

combinations and arrangements that are contemplated by persons of skill in the art.

Figure 1 is a perspective view of a first device in accordance with an

embodiment of the invention that can be used for accessing a body cavity and

collecting tissue from the body cavity;

Figure 2 is an enlarged perspective view of one section of the first device in

accordance with an embodiment of the invention;



Figure 3 is a perspective view of a second device for accessing a body cavity and

collecting tissue from the body cavity in accordance with an embodiment of the

invention, the second device being configured for use with the first device of Figure 1;

Figure 4 is a perspective view of the first device of Figure 1 and the second

device of Figure 3 in a disconnected state, the first and second devices arranged in an

axially aligned position prior to being interconnected;

Figure 5 is a perspective view of the first device of Figure 1 and the second

device of Figure 3 assembled or coupled together in a connected state;

Figure 6 is a perspective view of a third device in accordance with an

embodiment of the invention that is configured for use with the first device of Figure 1;

Figure 7 is a perspective view of the first device of Figure 1 and the third device

of Figure 6 in a disconnected state, the first and third devices arranged in an axially

aligned position prior to being interconnected;

Figure 8 is a perspective view of the first device of Figure 1 and the third device

of Figure 6 assembled or coupled together in a connected state;

Figure 9 is a perspective view of the first device of Figure 1 and the third device

of Figure 6 assembled or coupled together in a connected state, shown with a first

optional accessory on the first device;

Figure 10 is a perspective view of the first device of Figure 1 and the third

device of Figure 6 in a disconnected state, shown with a second optional accessory

attached to the third device; and

Figure 11 is a block diagram of a tissue collection procedure in accordance with

another embodiment of the invention.

DETAILED DESCRIPTION

The applicant has developed a collection device, assembly and procedure for

more efficiently collecting tissue from bodily cavities. The collection device can be

utilized for collecting various types of matter from cavities within the body. For

purposes of this description, the collection device will be described as it would be used

for collecting bone marrow from bone. When used for collecting bone marrow, the bone

marrow can be collected for biopsy purposes, for use as a medium for bony

regeneration, or for harvesting stem cells to be processed and used for the subsequent

treatment of congenital defects, diseases or other conditions.

The collection device features a flexible cannulated shaft that allows for safe and

efficient collection of bone marrow from a single entry point into the bone. The

preferred flexible shaft is comprised of rigid components, including rigid interlocking

segments that collectively form a flexible section. The rigid segments allow the shaft to

be advanced though bone marrow without the need for a stylet or other type of



structural reinforcement in or around the shaft. The flexible section allows the shaft to

yield and bend as it advances through marrow, so as to follow a path of least

resistance. Thus, after penetrating through the outer cortex, the flexible shaft can

bend and advance along the inner aspect of the bone where higher concentrations of

stem cells are found.

The flexibility of the shaft can also prevent the leading end of the shaft from

penetrating through a bone wall opposite an entry point, because the flexible section

causes the leading end to bend in response to contact with the bone wall. This

provides a safe alternative to rigid needles, particularly when used in long bones or

other areas in which the cavities are relatively narrow or confined.

Moreover, the flexible shaft can include a distal shaving tip with bone shaving

features not present on conventional needles. The shaving features aid in cutting and

displacing bone from the outer cortex during initial penetration into the bone. The

shaving features can also allow the flexible shaft to cleanly remove a core of bone

marrow material when advanced into an area containing a high concentration of stem

cells. The core of material is cut cleanly from the surrounding material as the distal

shaving tip moves through the material, yielding a core with a high concentration of

stem cells preserved inside. By allowing a core of bone marrow to be removed, the

stem cells are not diluted or mixed with blood and other matter. This avoids the need

to employ subsequent processing such as centrifugation in order to separate the stem

cells from other material.

Although the flexible shaft provides the benefit of removing a core of bone

marrow, the flexible shaft also allows removal of stem cells by aspiration. This

versatility allows the flexible shaft to be a dual purpose or "2-in-l" device that can

alternate between being a coring device and an aspiration device, depending on

conditions where the marrow is being collected. For example, the flexible shaft can be

advanced through a non-linear trajectory in bone to cleanly remove a core of bone

marrow from the bone. Once the core of bone marrow is retrieved from the flexible

shaft, the flexible shaft can be reinserted into the bone through the same entry point,

and advanced through the same trajectory to the location previously occupied by the

core. The area previously occupied by the core is typically replaced by fluids containing

stem cells, blood and other components. At this stage, the flexible shaft can be

attached to a source of negative pressure, such as a syringe, to remove the stem cell-

containing fluid by aspiration.

Referring now to Figures 1 and 2, a collection instrument 100 for collecting

tissue from a body cavity will be described in accordance with one embodiment of the

invention. Collection instrument 100 features a hollow tubular body in the form of a



hollow shaft 110. Shaft 110 can be formed of any suitable medical grade material

approved for surgical instrumentation, including but not limited to stainless steel.

Shaft 110 includes a proximal end portion 111 that terminates at a proximal end 112

inside a handle portion 160. For illustration purposes, the section of proximal end

portion 111 and proximal end 112 inside handle portion 160 are shown in dashed line.

Shaft 110 also includes a distal end portion 113 that terminates at a distal end 114.

Shaft 110 also includes a middle section 116 extending between proximal end portion

111 and distal end portion 113. Middle section 116 includes a first end 116a

contiguous with and next to proximal end portion 111, and a second end 116b

contiguous with and next to distal end portion 113. Shaft 110 features a tubular wall

118 extending between proximal end 112 and distal end 114. Tubular wall 118 defines

an outer wall surface 118a and an inner wall surface 118b, the latter having a small

area visible through the open distal end 114 in the Figures. I n addition, tubular wall

118 defines and surrounds a passage 119 that is circular in cross section. Passage 119

extends from proximal end 112 of shaft 110 to distal end 114 of the shaft.

Middle section 116 of shaft 110 includes an articulating section 120 that allows

distal end portion 113 and a portion of the middle section to articulate or bend relative

to proximal end portion 111. Articulating sections in accordance with the invention can

feature a variety of constructs that allow shaft 110 to articulate or bend. I n one

preferred embodiment, the articulating section includes a plurality of interlocking

segments or elements, such as interlocking sections of the type and arrangement

described in U.S. Patent No. 8,366,559 entitled "Cannulated Flexible Drive Shaft", the

content of which is incorporated by reference herein in its entirety and for all purposes.

For example, the articulating section can incorporate a FlexMetric® brand flexible

surgical shaft marketed by Lenkbar, LLC of Naples, Florida, USA.

Articulating section 120 includes a first interlocking section 130 and a second

interlocking section 140. First interlocking section 130 has at least one pin 132 and at

least one socket 134. Likewise, second interlocking section 140 has at least one pin

142 and at least one socket 144. Each pin is substantially triangular or trapezoidal

shaped, and each socket is substantially triangular or trapezoidal shaped, having the

same general shape as the corresponding pin. Pin 132 on first interlocking section 130

has a circumferential width that increases uniformly (i.e. at a constant rate) from outer

wall surface 118a to inner wall surface 118b, so that the pin becomes gradually wider

as it extends radially inwardly toward a longitudinal axis L of shaft 110. Pin 142 on

second interlocking section 140 has a circumferential width that decreases uniformly

(i.e. at a constant rate) from outer wall surface 118a to inner wall surface 118b, so that

the pin becomes gradually narrower as it extends radially inwardly toward longitudinal



axis Lof shaft 110. The first and second interlocking sections 130 and 140 are cut at

opposing angles to create at least one inward angled surface and at least one outward

ang led surface, the inward angled surface bei ng adjacent to the outward ang led

surface.

Hollow shafts in accordance with the invention can be ca nnulated, with passages

defi ned in various configu rations. For example, passage 119 terminates at proxi mal

end 112 to defi ne a proxi mal opening 122 in shaft 110. Passage 119 also terminates at

distal end 114 to define a distal opening 124 in shaft 110. Distal open ing 124 is

c ircu lar in cross section, as is the cross section of passage 119, as noted earl ier. In this

arrangement, dista l opening 124 is designed to receive a sol id or semi-solid core of

bone marrow into passage 119 as shaft 110 is advanced throug h a bone cavity. Inner

wa ll surface 118b forms a smooth, conti nuous and un interru pted annu lar surface

around passage 119 that s lid ingly receives a core. The smooth surface of inner wal l

surface 118b minim izes frictional forces and shear stresses so that the core is removed

cleanly and in a preserved cond ition .

Distal end portion 113 also includes a core dr ill 150 that can shave bone and cut

smoothly throug h bone ma rrow as shaft 110 is manua lly driven through a bone cavity.

Core dr ill 150 has an outer wal l 152 wh ich coincides with and is coextensive with outer

wall surface 118a of shaft. Thus, the outer diameter of core dri ll 150 is equal to the

outer diameter of shaft 110. Core dri ll 150 is divided into fou r cutti ng sections 154,

with each cutti ng section separated from adjacent cutti ng sections by recessed areas or

flutes 156 . Flutes 156 extend in a longitudinal direction parallel to long itud inal axis L.

Each cutting section 154 terminates with a cutti ng edge 155 at dista l end 114.

As noted previously, shaft 110 is a versatile instrument that can remove bone

marrow material by both coring and by aspiration . As such, shaft 110 functions in

some instances as an auger-type tool that removes sol id material in a preserved state

from the body, and in other instances acts as a needle-type tool to remove liquid or

fluid material by aspiration . With regard to aspiration, shafts in accordance with the

invention ca n have one or more dedicated suction ports desig ned to aspi rate fluid

material from a bone cavity. For example, distal end portion 113 includes an elongated

suction port 158 that extends throug h tubu la r wall 118 inside one of the flutes 156 .

Suction port 158 and distal open ing 124 act as suction inlets to remove material dur ing

aspi ration .

Distal end portion 113 is shown with only one suction port 158 throug h wall

118 . Other embod iments in accordance with the invention ca n featu re two, three or

more suction ports throug h the tubular wall . The suction ports can a ll be located on the

same cutting portion, or on more than one of the cutti ng portions. Therefore, it is



contemplated that a shaft in accorda nce with the invention can featu re a suction port

on each cutting portion, with each suction port havi ng an identical shape, relative

position and relative orientation on its respective cutting portion as suction port 158 .

Suction port 158 has the sha pe of a long narrow slot. The na rrow width (i.e. the short

5 dimension shown in Fig . 2) of suction port 158, combi ned with the relatively long

length to width ratio, promotes the entry of liquid material into shaft 110 during

aspi ration, wh ile substa ntially preventi ng large frag ments of sol id materia l, such as

coagulated material or bone fragments, from enteri ng the shaft.

Tissue collection instru ments in accordance with the invention can have a

l o variety of hand le configu rations to be g r ipped by a physician . In preferred

embod iments, a handle portion is provided at the proxi mal end of the tissue col lection

instru ment. The preferred hand le portion is ergonomical ly config ured to perm it the

physician to comfortably grip the instrument and manually apply different types of

force to the shaft via the hand le. These forces can include pushing and pu lling forces to

s advance and withd raw the shaft, respectively, as well as twisti ng forces to rotate the

shaft. Certa in com binations of pushi ng force and twisti ng force can also ind uce bend ing

of shaft 110 at the articu lation section 120 during advancement of the shaft throug h

the bone cavity.

Col lection instrument 100 incl udes a T-shaped handle portion 160 that is

20 attached to proximal end 112 of shaft 110. Handle portion 160 includes a hex-sha ped

insert 170 and a winged portion 180 connected over the insert. Insert 170 has a

proxi ma l end 172 that provides a hub 174 for attachi ng other instru ments to col lection

instru ment 100. Insert 170 also includes a distal end 176 that connects hand le portion

160 to shaft 110. Hand le portions in accordance with the invention can be connected

25 to shafts usi ng any su itable connection, such as a pinned con nection, a molded

connection, or other alternative. I n the present embod iment, distal end 176 of insert

170 is molded over proxi ma l end 112 of shaft 110, and winged portion 180 is press

fitted over insert 170. Winged portion 180 has two lateral extensions 181. When

hand le portion 160 is attached to shaft 110, latera l extensions 181 are arranged

symmetrically with respect to longitud inal axis L.

Winged portion 180 incl udes a proximal end 182 and a distal end 184. Proximal

end 182 defi nes a general ly flat planar surface 183 on each lateral extension 181. In

add ition, distal end 184 defi nes a concave curvatu re or indent 185 on each latera l

extension 181. The indents 185 are desig ned to allow the physician to wrap his or her

35 fingers around winged portion 180, while resti ng his or her pal m agai nst planar

surfaces 183 in a gripping position . I n this gr ippi ng position, the physician can

comfortably apply pushi ng force, pu lling force, and twisti ng to shaft 110 . The physician



can also sense or detect cond itions arou nd shaft 110 by tacti le feel when collection

instrument 100 is navigated in a patient. For example, when d ista l end 114 of shaft

110 contacts an obstruction, the physicia n can immed iately sense resistance to further

advancement in the direction of the obstruction . This resistance force can be sensed,

for example, when col lection instru ment 100 adva nces no further, or advances more

slowly. The resista nce force is felt by the physician as planar su rface 183 bears agai nst

the physician's palm with increased force. The physician can also sense when shaft 110

bends or yields in response to contact with an obstruction by the change in resistance

force felt through winged portion 180 .

Collection devices in accordance with the invention can also include one or more

featu res that assist the physician with visual ly monitoring the depth of insertion of the

shaft inside the body. For example, shaft 110 incl udes a plurality of indicia 190 that

are provided along outer wal l surface 118a . Indicia 190 can be produced by any

su itable process, includ ing but not limited to laser cutting, laser marking, etching, or

other means. Various types of indicia can be provided in accordance with the

invention . For example, ind icia 190 include a f irst indicia in the form of incremental ly

spaced hash ma rks or lines 192 . Lines 192 extend circu mferentially arou nd outer wal l

surface 118a . Indicia 190 also include a second ind icia in the form of numberings 194.

Each numberi ng 194 is located adjacent to one of the lines 192 and corresponds to that

line. The value of each numbering 194 represents a depth of insertion in centimeters.

Each numberi ng 194 is an integer that represents the distance between its respective

line 192 and distal end 114 of shaft 110 . When shaft 110 is advanced into an incision,

and a line 192 alig ns with the patient's skin surface, the numberi ng 194 corresponding

to that line at the ski n surface ind icates the depth to which distal end 114 is advanced

into the body.

Shafts in accordance with the invention can featu re articu lati ng sections that

spa n a small fraction of the shaft's overall length, or a large fraction of the shaft's

overa ll length, so as to provide a desi red deg ree of bending, i .e. a desi red "pivot cone".

For example, the long itud inal length of articulati ng section 120 is one-quarter or 25%

of the total length of shaft 110 . Therefore, 25% of the shaft length is comprised of

interlocki ng segments that allow distal end 114 t o bend and pivot with respect to

proxi mal end 112 . The remai ning three-quarters or 75% of the total length of shaft

110 is a solid unitary section 117 that remains fixed in its orientation . Therefore,

proxi mal end portion 111 and a majority of middle portion 116 are fixed in orientation,

provid ing structu ral rei nforcement that allows the shaft to be advanced through bone

and tissue and mainta in trajectory without buckl ing .



The length of the flexible section versus the length of the solid unitary section

can of course be different in other embodiments. For example, a larger percentage of

the length can be devoted to the articulating section to allow for a greater degree of

bending and pivot motion. Alternatively, a smaller percentage of the length can be

devoted to the articulating section to allow for a smaller degree of bending and pivot

motion. As such, the length of the articulating section can be any percentage of the

total length of the shaft, including but not limited to 5%, 10%, 15%, 20%, 25%, 30%,

35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, or 80% of the total length of the

shaft. Percentages less than 5% or greater than 80% can also be used. Choosing a

specific percentage allows the shaft's flexibility and pivot cone to be precisely

controlled, unlike conventional flexible needles that are flexible along their entire

lengths.

Collection instrument 100 can be used in combination with other instruments

during different stages of a bone marrow harvesting procedure. Referring now to

Figures 3-5, a piercing instrument 200 is shown in accordance with another

embodiment of the invention. Piercing instruments in accordance with the invention

can include tools for puncturing or piercing tissue and bone, including but not limited to

trocars. For example, piercing instrument 200 includes a sharp-tipped trocar portion

201 with a proximal end 202, a distal end 204, and a shaft 206 extending between the

proximal end and the distal end. Piercing instrument 200 also includes a generally T-

shaped handle portion 260 attached to proximal end 202 of trocar portion 201.

The outer diameter of shaft 206 of trocar portion 201 is equal to or slightly

smaller than the diameter of passage 119 in shaft 110. That is, the outer diameter of

shaft 206 is equal to or slightly smaller than the inner diameter of shaft 110. In this

configuration, passage 119 of shaft 110 is adapted to receive at least a portion of trocar

portion 201 in a telescoping arrangement. In particular, shaft 206 of trocar portion 201

is adapted to be telescopicaily received into shaft 110, so that collection instrument 100

and piercing instrument 200 are interconnected as an assembly. The longitudinal

dimension or length of shaft 206 is slightly longer than the longitudinal dimension or

length of shaft 110. As such, a small leading portion 207 of shaft 206 projects beyond

distal end 114 of shaft 110 in an exposed manner when trocar portion 201 is fully

inserted into collection instrument 100, as shown in Figure 5 .

When trocar portions in accordance with the invention are fully inserted into

tissue collection instruments, the handles of the two instruments preferably lock, nest

or otherwise engage one another to limit movement of either instrument relative to the

other instrument. For example, handle portion 260 is generally hollow and defines a

recess 268 that conforms to the outer geometry of handle portion 160. In this



configu ration, recess 268 receives winged portion 180 of hand le portion 160 in a snug

fit when trocar portion 201 is fully inserted into shaft 110 of collection instrument 100,

as shown in Fig ure 5. The snug fit secu res the two hand le portions 160, 260 and thei r

respective shafts together in a fixed assem bly that only allows pierci ng instru ment 200

5 to be withd rawn from col lection instru ment 100, whi le preventing further advancement

of the piercing instru ment through shaft 110, and preventi ng rotation of the pierci ng

instrument relative to the col lection instrument.

Collection instruments in accordance with the invention can also be connected to

sources of negative pressure for pu rposes of aspi rati ng material in liquid form .

0 Referri ng now to Figures 6- 10, col lection instru ment 100 is shown with a source of

negative pressure in the form of a suction syringe 300 . Suction syringe 300 includes a

general ly cylindrical collection chamber 310 and a plunger 320 that is axially

displaceable inside the cham ber to either draw fluid into the chamber under negative

pressu re, or to eject fluid from the cha mber under positive pressure. Col lection

cha mber 310 has a distal end 314 that attaches to hub 174 on collection instru ment

100. Syri nges and collection devices in accordance with the invention can be attached

to one another with any su itable attachment mea ns. For example, distal end 314 of

col lection chamber 310 attaches to hub 174 in a flu id tig ht con nection usi ng a t hreaded

Luer connection 330. Luer con nection 330 has a female threaded surface 332 that

0 mates with a ma le threaded surface 175 on hub 174.

When suction syri nge 300 is attached to collection instrument 100, plunger 320

can be pulled in a proximal direction to create negative pressure or suction inside shaft

110 . Liquid material that is present outside distal end portion 113 is drawn into shaft

110 in response to negative pressu re created in passage 119. Preferably, the forces

5 that draw liqu id into the passage are concentrated at the one or more suction ports

158, but may also be present at distal openi ng 124. The suction port(s) 158 and distal

opening 124 are not the only openi ngs in shaft 110 that can draw in liqu ids however.

The interlocki ng sections of articu lati ng section 120 are sepa rated from one another by

cutting lines that leave smal l gaps 121 throug h tubu la r wa ll 118 . Such gaps 121 could

0 potentia lly draw in liqu ids. It is preferred that liq uids on ly be drawn through the one or

more suction ports and the distal open ing . Therefore, preferred assemblies in

accordance with the invention include one or more mechanisms to seal gaps 121 when

negative pressu re is applied inside shaft 110 .

Referri ng to Figu re 9, instru ment 100 is shown with an external mechanism in

5 accordance with one embodi ment for seal ing gaps 121 between interlocki ng sections of

articu lating section 120. The external mechan ism is in the form of a flexible sheath or

sleeve 400 placed over shaft 110 in a position covering gaps 121. In this position,



sleeve 400 prevents suction forces from drawing in liquid through the gaps. This, in

turn, allows more negative pressure to develop inside shaft 110 to draw in more fluids

through suction port(s) 158. Sleeve 400 can be formed of any suitable medical

material, including but not limited to medical grade plastic or silicone.

Referring to Figure 10, instrument 100 is shown with an internal mechanism in

accordance with another embodiment for sealing gaps 121 between interlocking

sections of articulating section 120. The internal mechanism is in the form of a flexible

cannula or suction tube 330 that attaches to syringe 300 generally, and more

specifically, to the distal end 314 of collection chamber 310. When plunger 320 is

pulled to draw material into suction syringe 300, negative pressure is created inside

flexible cannula 330 and draws material into a distal end opening 334 defined at the

distal end 336 of the cannula. The length of flexible cannula 330 can be such that the

distal end 336 of the cannula terminates at a location adjacent to the suction port(s)

158 and distal to gaps 121 when suction syringe 330 is attached to collection device

100. The sidewall 331 of flexible cannula 330 preferably engages inner wall surface

118a of shaft 110 inside articulating section 120 to effectively seal off gaps 121 and

prevent liquid from being drawn through the gaps.

Example - Bone Marrow Harvesting Procedure

Referring to Figure 11, one possible tissue collection procedure in accordance

with the invention is shown in block diagram form. In this example, the procedure is a

bone marrow harvesting procedure in which bone marrow and stems cells are collected

from a patient's anterior or posterior ilium. The previously described collection

instrument 100, piercing instrument 200, and suction syringe 300 will be referenced

when describing individual steps. Other devices can also be used to carry out the

method in accordance with the invention. I n addition, the steps can be performed with

or without additional steps known to physicians and medical professionals of ordinary

skill in the art.

In step 1000, the piercing instrument 200 is inserted through handle portion

160 of collection instrument 100 and into passage 119 of shaft 110 until the distal end

of the piercing instrument is exposed through the distal end of the shaft. Prior to this

step, the physician may apply an anti-coagulant to surfaces on tissue collection

instrument 100 and piercing instrument 200 to prevent matter from clotting,

particularly on the inside of the collection instrument.

A small incision is made in the patient's skin over the hip area, and the patient's

tissue is bluntly dissected to expose the surface of the ilium. Tissue collection

instrument 100 and piercing instrument 200 are then inserted into the incision and

advanced to the exposed bone surface, at which time the sharp tip or point is placed on



the desired entry point through the bone. The physician then presses their palm firmly

against the winged portion 180 of handle portion 160 to apply axial pressure on the

bone, while rotating the handle portion in a clockwise direction. Tissue collection

instrument 100 and piercing instrument 200 are rotated in unison while axial pressure

is maintained to manually drive piercing instrument 200 and shaft 110 through the

cortical bone. The simultaneous application of axial pressure and rotation are

continued until tissue collection instrument 100 and piercing instrument 200 completely

penetrate through the cortical bone and enter the cavity in step 2000. The moment of

entry into the cavity can be sensed through tactile feel, as the amount of resistance to

axial advancement drops the moment that the cortical bone is fully penetrated and no

longer provides resistance. Entry into the bone cavity can also be confirmed using

imaging. Once tissue collection instrument 100 and piercing instrument 200 enter the

bone cavity, the piercing instrument is withdrawn from the tissue collection instrument

in step 3000, leaving the tissue collection instrument in place in the bone.

At this stage, tissue collection instrument 100 is used in a coring mode to collect

a core of bone marrow in step 4000. Handle portion 160 is simultaneously twisted and

advanced to collect the bone marrow. Shaft 110 is no longer supported internally by

piercing instrument 200, and now has a moderate amount of freedom to bend.

Nevertheless, the degree of flexibility of articulating section 120 is limited, so that shaft

110 is able to advance through bone marrow, albeit not in a straight path. The limited

flexibility of articulating section 120 causes distal end portion 113 to yield under

resistance as it advances through marrow and/or contacts the inner aspect of the bone.

This results in a bending movement that alters the direction of advancement as the

collection instrument 100 is advanced, which prevents inadvertent penetration beyond

the marrow space adding a safety advantage to the process

Tissue collection device 100 is simultaneously advanced and rotated through the

bone like an auger until a core of bone marrow in the path of movement is collected

inside passage 119 of shaft 110. Shaft 110 is advanced into the ilium to a desired

depth corresponding to the desired amount of marrow to be removed. For example,

shaft 110 can be inserted to a depth of 3-4 cm. Once shaft 110 reaches the desired

depth, further advancement is halted and the tissue collection device 100 is withdrawn

from the patient in step 5000. The core of bone marrow inside shaft 110 is then

carefully removed from the shaft in step 6000. The bone marrow can be removed from

the shaft using a suitable instrument, such as piercing instrument 200 or other

implement that can dislodge the core of bone marrow from passage 119.

The removal of bone marrow from the bone can leave a void space in the bone

cavity. Bone marrow in and around the void space can be agitated during insertion



and/or removal of collection instrument from the bone cavity. This agitation can leave

a fluid dispersion of stem cells and blood cells in the void space. At this stage,

collection instrument 100 is operated in an aspiration mode to collect the stem cells

dispersed in and around the void space. Collection instrument 100 is reinserted back

through the same incision and entry point of the bone, and into the void space in step

7000. In some instances, the physician may elect to insert piercing instrument 200

back into collection instrument 100 before reinserting the collection instrument into the

incision. Piercing instrument 200 can provide an aid for finding the entry hole in the

bone and inserting shaft 110 through the hole. Shaft 110 is advanced into the void

space until distal end 114 of the shaft is located at an optimal position for drawing in

stem cells.

To operate collection instrument 100 in the aspiration mode, the physician

connects suction syringe 300 to collection instrument 100 by attaching distal end 314

of the suction syringe to hub 174 of the collection instrument. Negative pressure is

then applied to the shaft to collect fluid and stem cells in the aspiration mode in step

8000. To introduce negative pressure in the shaft, plunger 320 is pulled back, i.e. in a

proximal direction away from collection instrument 100. As negative pressure builds in

shaft 110, fluid and stem cells in the void space enter the shaft through the one or

more suction ports 158 and travel up into collection chamber 310 of suction syringe

300. The volume of fluid that is drawn into suction syringe can vary depending on

various factors, including but not limited to the volume of the void space created during

the prior coring step. The physician may elect to withdraw approximately 20 cubic

centimeters of fluid, for example, to collect the fluid dispersion of stem cells. Once the

desired volume of fluid is collected in collection chamber 310, syringe 300 can be

disconnected from collection instrument 100, and the collected fluid with stem cells can

be used immediately in a point-of-care application or transferred to storage for

subsequent usage and/or processing. At this stage, the physician can withdraw the

collection instrument 100 from the entry point and remove the instrument from the

patient in step 9000. Alternatively, the physician can reinsert collection instrument 100

back through the same incision and same entry point of the bone to collect additional

material. For example, collection instrument 100 can remain connected with syringe

300 and guided into the same void space for further aspiration, or to a different

location for aspiration. In such cases, steps 7000 and 8000 can be repeated.

Alternatively, shaft 110 can be advanced into a new area in the bone to collect another

core of bone marrow. I n such a case, steps 4000-6000 can be repeated.

Although the invention is illustrated and described herein with reference to

specific embodiments, the invention is not intended to be limited to the details shown.



Rather, various modifications, combinations, substitutions and/or rearrangements can

be made with respect to the components and their features shown herein, with any

such modification, combination, substitution and/or rearrangement being contemplated

within the scope and range of equivalents of the claims and without departing from the

invention.



CLAIMS

What is Claimed:

1. An instrument for collecting tissue from a body cavity, the collection

instrument comprising a hollow tubular body, the tubular body comprising a proximal

end portion that terminates at a proximal end, a distal end portion that terminates at a

distal end, and a middle section extending between the proximal end portion and the

distal end portion, the middle section having a first end contiguous with and next to the

proximal end portion, and a second end contiguous with and next to the distal end

portion, the tubular body comprising a tubular wall extending between the proximal

end and the distal end, the tubular wall defining an outer wall surface and an inner wall

surface, the tubular wall surrounding a passage that extends from the proximal end

portion of the tubular body to the distal end portion of the tubular body, the tubular

body comprising an articulating section that allows a portion of the tubular body to

articulate relative to the proximal end portion, the distal end portion comprising at least

one suction port extending from the outer wall surface to the inner wall surface, the at

least one suction port providing a path of fluid communication between the outer wall

surface and the passage for drawing in said tissue from a body cavity when the tubular

body is connected to a source of negative pressure, and when the distal end portion is

placed in proximity to said tissue from a body cavity.

2 . The collection instrument of claim 1, wherein the passage terminates at

the proximal end to define a proximal opening in the tubular body, and terminates at

the distal end to define a distal opening in the tubular body.

3 . The collection instrument of claim 1, wherein the distal end portion

comprises a plurality of flutes, each flute terminating with a cutting blade at the distal

end of the tubular body.

4 . The collection instrument of claim 3, wherein at least one of the plurality

of flutes comprises the at least one suction port.

5 . The collection instrument of claim 4, wherein the at least one suction

port defines an elongated slot that passes through the tubular wall and extends parallel

to a longitudinal axis of the distal end portion.

6 . The collection instrument of claim 1, wherein the articulating section

comprises a plurality of interlocking sections.

7 . The collection instrument of claim 1, wherein the articulating section

comprises a first interlocking section and a second interlocking section.

8 . The collection instrument of claim 7, wherein each of the first interlocking

section and second interlocking section has at least one pin and at least one socket.



9. The collection instru ment of claim 8, wherei n the at least one pin is

substantially tria ngu lar shaped, and the at least one socket is substantia lly triangula r

shaped .

10 . The col lection instrument of cla im 8, wherein the at least one pin on the

5 f irst interlocki ng section has a circu mferential width that increases as said at least one

pin on the f irst interlocki ng section extends from the outer su rface of the shaft to the

inner surface of the shaft, so that said at least one pin on the f irst interlocki ng section

becomes grad ual ly wider towa rd the inner surface.

11. The col lection instru ment of clai m 9, wherei n the at least one pin on the

0 second interlocki ng section has a circu mferential width that decreases as said at least

one pin on the second interlocking section extends from the outer surface of the shaft

to the inner surface of the shaft, so that said at least one pin on the second interlocki ng

section becomes gradually narrower toward the inner surface .

12. The col lection instrument of cla im 7, wherei n the f irst and second

i interlocki ng sections are cut at opposing ang les to create at least one inward ang led

su rface and at least one outward ang led surface, said at least one inward ang led

surface bei ng adjacent to the at least one outward ang led su rface.

13. The col lection instru ment of clai m 1, wherei n the tubu lar body has a

uniform outer diameter along an enti re length of the t ubu lar body such that the outer

20 dia meters of the proxi mal end portion, middle section and distal end portion are equal .

14. An assembly for col lecting tissue from a body cavity, the assem bly

comprisi ng :

a piercing instrument comprising a proximal end , a distal end, and a shaft

extend ing between the proximal end and the distal end ; and

25 a collection instru ment comprisi ng a hollow tubu la r body, the tubu la r body

comprisi ng a proximal end portion that terminates at a proxi mal end , a distal end

portion that term inates at a distal end, and a midd le section extending between the

proximal end portion and the distal end portion, the m iddle section having a first end

contiguous with and next to the proxi mal end portion, and a second end contiguous

with and next to the distal end portion, the tubular body comprising a tubular wall

extend ing between the proximal end and the dista l end, the t ubular wal l defi ning an

outer wall surface and an inner wall surface, the tubu lar wal l surround ing a passage

that extends from the proxi mal end portion of the tubu lar body to the distal end portion

of the tubu la r body, the passage ada pted to receive at least one portion of the pierci ng

35 instru ment in a telescopi ng arrangement, the middle section of the tubu lar body

com prisi ng an articu lating section that allows a portion of the tubular body to articulate

relative to the proximal end portion, the d istal end portion com prisi ng at least one



suction port extendi ng from the outer wall surface to the inner wall su rface, the at least

one suction port providi ng a path of f luid commu nication between the outer wal l surface

and the passage for drawing in sa id tissue from a body cavity when the t ubula r body is

connected to a sou rce of negative pressure, and when the d istal end portion is placed in

proxi mity to sa id tissue from a body cavity.

15. The assembly of cla im 14, wherein the pierci ng instru ment comprises a

first hand le, and the col lection instru ment comprises a second hand le that is nestable

with the f irst hand le when the at least one portion of the piercing instru ment is received

in the passage of the collection instru ment.

16 . An assembly for col lecting tissue from a body cavity, the assembly

comprisi ng :

a source of negative pressu re comprising a suction element; and

a col lection instru ment comprisi ng a hub portion and a hol low t ubu lar body, the

hub portion comprising a connecti ng element for connection to the suction element, the

t ubu la r body comprisi ng a proxima l end portion, a distal end portion, and a midd le

section extending between the proxi mal end portion and the distal end portion, the

proxi mal end portion terminating at a proximal end, and the distal end portion

termi nati ng at a distal end , the midd le section having a f irst end contiguous with and

next to the proximal end portion, and a second end contiguous with and next to the

distal end portion, the tubu lar body comprisi ng a tubu lar wall extending between the

proxima l end and the distal end, the t ubu lar wall defini ng an outer wall surface and an

inner wall su rface, the t ubular wal l su rrounding a passage that extends from the

proxi mal end portion of the t ubu lar body to the distal end portion of the tubu lar body,

the midd le section of the tubu lar body comprising an articu lating section that allows a

portion of the tubular body to articu late relative to the proxi mal end portion, and the

distal end portion comprisi ng at least one suction port extending from the outer wall

surface to the inner wall surface, the at least one suction port providing a path of fluid

commu nication between the outer wal l surface and the passage, the connecting

element adapted to form a f luid con nection between the suction element and the

passage for drawi ng sa id tissue from a body cavity throug h the suction port and into

the passage upon activation of the sou rce of negative pressure when the suction

element is con nected to the hub portion, and when the distal end portion is placed in

proxi mity to said tissue from a body cavity.

17. The assembly of claim 16, wherei n the sou rce of negative pressu re

com prises a syringe.

18. The assembly of cla im 16, wherei n the articu lati ng section comprises a

f irst interlocki ng section and a second interlocking section .



19. The assembly of claim 16, wherein the collection instrument comprises

an outer sleeve positioned over the articulating section to seal the articulating section.

20. The assembly of claim 16, wherein the source of negative pressure

comprises a suction tube that extends into the passage, the suction tube comprising a

distal end that terminates adjacent to the suction port of the tubular body when the

suction element is connected to the hub portion.

























A . CLASSIFICATION O F SUBJECT MATTER

INV. A61B10/02
ADD.

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2012/047984 Al (SYNTHES USA LLC [US] ; 1 ,3-7 ,
SYNTHES GMBH [CH] ; WAWRZYNIAK KORTNEY 9-13
[US] ; KURZ) 12 Apri l 2012 (2012-04-12)
paragraph [0037]
paragraph [0050]
paragraph [0055] paragraph [0059]
paragraph [0063]
paragraph [0069] paragraph [0070] ;
f i gures 1 8b

EP 1 515 641 Al (TECHNOLOGY LICENSING 1, 2 ,6-8,
STANFORD [US] ; KRAFT DANI EL [US] ; HOLE 13-15
JAMES [US] ) 23 March 2005 (2005-03-23)
paragraph [0030] - paragraph [0033]
paragraph [0037] - paragraph [0039]
paragraph [0042] ; f i gures 1-7

-I

X| Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date o r priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle o r theory underlying the invention

to be of particular relevance

"E" earlier application o r patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel o r cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation o r other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition o r other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

7 November 2017 22/01/2018

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Jansson Godoy, Ni na



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2015/109100 Al (ENDOCELLUTIONS INC 1,2,
[US]) 23 July 2015 (2015-07-23) 13-15
paragraph [0043] - paragraph [0045]

paragraph [0049] - paragraph [0056] ;
figures 1-17

US 2009/105775 Al (MITCHELL DAVID [US] ET 1,2,13,
AL) 23 April 2009 (2009-04-23) 14

paragraph [0066] - paragraph [0068] ;
figures 1-21



International application No.
PCT/US20 17/047265INTERNATIONAL SEARCH REPORT

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article (2)(a) for the following reasons:

□ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

□ Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see addi tional sheet

□ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
aims.

□ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
' ' only those claims for which fees were paid, specifically claims Nos. :

No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1- 15

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
' ' payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
' ' fee was not paid within the time limit specified in the invitation.

I INo protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (2)) (April 2005)



International Application No. PCT/ US2017/ 047265

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Thi s Internati onal Searchi ng Authori t y found mul t i pl e (groups of)
i nventi ons i n thi s i nternati onal appl i cati on , as fol l ows :

1. cl aims : 1-15

An assembly for col l ecti ng t i ssue compri si ng a pi erci ng
i nstrument compri si ng a proximal end, a di stal end, and a
shaft extendi ng between the proximal end and the di stal end
and wherei n the passage or the col l ecti on i nstrument i s
adapted t o recei ve at l east one porti on of the pi erci ng
i nstrument i n a tel escopi ng arrangement.

2. cl aims : 16-20

An assembly for col l ecti ng t i ssue compri si ng a source of
negati ve pressure compri si ng a sucti on el ement and the
col l ecti on i nstrument compri si ng a hub porti on , the hub
porti on compri si ng a connecti ng el ement for connecti on t o
the sucti on el ement, the connecti ng el ement adapted t o form
a f l ui d connecti on between the sucti on el ement and the
passage.



Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2012047984 Al 12-04-2012 BR 112013006813 A2 12-07-2016
CA 2813739 Al 12-04-2012
CN 103153201 A 12-06-2013
EP 2624762 Al 14-08-2013

P 6038034 B2 07-12-2016
P 2014504890 A 27-02-2014

KR 20130133180 A 06-12-2013
T 201231009 A 01-08-2012
US 2012116247 Al 10-05-2012

O 2012047984 Al 12-04-2012

EP 1515641 Al 23-03-2005 AU 2003240512 Al 19 -12 -2003
CA 2498962 Al 11 -12 -2003
EP 1515641 Al 23 -03 -2005

P 4808961 B2 02 -11 -2011
P 2005528159 A 22 -09 -2005

J P 2011229938 A 17 -11 -2011
US 2003225364 Al 04 -12 -2003
US 2007135759 Al 14 -06 -2007
US 2007154460 Al 05 -07 -2007
US 2007197996 Al 23 -08 -2007
US 2012323222 Al 2 -12 -2012
US 2016000991 Al 07 -01 -2016
WO 03101308 Al 11 -12 -2003

WO 2015109100 Al 23 -07 -2015 US 2016331878 Al 17 -11 -2016
WO 2015109100 Al 23 -07 -2015

US 2009105775 Al 23 -04 -2009 US 2009105775 Al 23 -04 -2009
US 2013338723 Al 19 -12 -2013


	abstract
	description
	claims
	drawings
	wo-search-report

