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with the opening of the anchor. The apparatus is shaped to fit within a
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right atrium of the heart of the subject, and has a capacity of between 4
and 20 cm3. Other applications are also described.
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PUMP FOR RIGHT ATRIUM

CROSS-REFERENCES TO RELATED APPLICATIONS

The present application claims priority from U.S. Provisional Application No.
62/103,937 to Sohn, filed Jan. 15, 2015, entitled "Pump for right atrium,” which is

incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to treatment of left-side heart failure.

BACKGROUND

Left-side heart failure is a life-threatening condition in which the left side of the
heart is unable to pump enough blood to the body. Symptoms of left-side heart failure
include pulmonary edema, which results from increased congestion in the pulmonary

vasculature.

SUMMARY OF EMBODIMENTS

In some applications of the present invention, apparatus is inserted into the right
atrium of a subject, the apparatus including an interatrial anchor and a bag in fluid
communication with an opening of the anchor. The anchor is anchored to the interatrial
septum of the subject, such that the anchor provides fluid communication between the left
atrium of the subject and the bag. During atrial diastole, blood is received from the left
atrium into the bag. The flow of blood from the left atrium reduces the pressure in the left
atrium, which helps to relieve symptoms of left-side heart failure, e.g., by reducing
congestion in the pulmonary vasculature. Then, during atrial systole, musculature of the
right atrium is used to pump blood from the bag into the left atrium, by compressing the
bag. The pumping of the blood from the bag supplements the pumping of the left atrium,
by providing additional "atrial kick". Furthermore, by occupying a portion of the right
atrium, and by "diverting" some of the energy provided by muscles of the right atrium to
compression of the bag, the bag reduces the volume of blood that leaves the right atrium,

thus further helping to reduce congestion in the pulmonary vasculature.

There is therefore provided, in accordance with some applications of the present

invention, apparatus for implanting in a heart of a human subject, the apparatus including:
1
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an interatrial anchor shaped to define an opening having a diameter of 4-8 mm; and
a bag in fluid communication with the opening of the anchor,
the apparatus being shaped to fit within a right atrium of the heart of the

subject and having a capacity of between 4 and 20 cm3.
In some applications, a greatest length of the apparatus is between 4 and 15 cm.
In some applications, the greatest length of the apparatus is between 4 and 10 cm.

In some applications, the apparatus further includes a shunt disposed between the

anchor and the bag.
In some applications, the capacity of the apparatus is between 8§ and 20 cm3.
In some applications, the capacity of the apparatus is between 8 and 16 cm3.
In some applications, the bag is inelastic.

In some applications, the bag is capable of withstanding an internal pressure of 200

mmHg without stretching.

In some applications, the apparatus further includes a bag anchor configured to

anchor the bag to the right atrium of the subject.

In some applications, the bag anchor is configured to anchor the bag to a right atrial

appendage of the subject.

In some applications, the bag anchor includes an element selected from the group

consisting of: a barb, a hook, and a screw.

In some applications, the bag anchor includes a structure configured to span the
right atrium from a right atrial appendage of the right atrium to an opposite side of the right

atrium from the right atrial appendage.

In some applications, the structure is shaped to define a loop that is configured to
loop around an inferior vena cava of the subject in a vicinity of a junction between the

inferior vena cava and the subject's right atrium.

In some applications, the structure is shaped to define an elongate section having a

length that is between 4 cm and 14 cm.

In some applications, the bag anchor is configured to anchor the bag to the right
atrium of the subject by pushing the bag toward an outer wall of the right atrium at the

right atrial appendage.
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In some applications, an outer surface of the bag is rough.
In some applications, the outer surface of the bag is woven.
In some applications, an outer surface of the bag is porous.

In some applications, the outer surface of the bag is shaped to define a plurality of

laser-drilled pores.

In some applications, a portion of the bag is shaped to snugly fit into a right atrial

appendage of the subject, at least when the bag is fully expanded.

In some applications, a surface of the bag, when the bag is fully expanded, is

generally tear-shaped.

In some applications, the diameter of the opening is 5-7 mm.

There is further provided, in accordance with some applications of the present
invention, a method for treating a subject, the method including:

during atrial diastole of the subject, receiving blood from the left atrium of the
subject into a bag that is disposed within a right atrium of the subject; and

during atrial systole of the subject, utilizing musculature of the right atrium to

pump blood from the bag into the left atrium, by compressing the bag.

In some applications, utilizing musculature of the right atrium includes utilizing

musculature of a right atrial appendage of the subject.

In some applications, compressing the bag includes compressing the bag while the

bag is at least partly inside of a right atrial appendage of the subject.

In some applications, utilizing the musculature of the right atrium to pump the
blood from the bag includes utilizing the musculature of the right atrium to pump between

two and eight cm3 of blood from the bag.

In some applications, utilizing the musculature of the right atrium to pump the
blood from the bag includes utilizing the musculature of the right atrium to pump between

three and five cm3 of blood from the bag.

There is further provided, in accordance with some applications of the present
invention, a method including:
inserting apparatus into a right atrium of a subject, the apparatus including an

interatrial anchor and a bag in fluid communication with an opening of the anchor; and
3
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anchoring the anchor to an interatrial septum of the subject, such that the anchor

provides fluid communication between a left atrium of the subject and the bag.

In some applications, the method further includes placing the bag in a right atrial

appendage of the subject.

In some applications, the method further includes using a bag anchor to anchor the

bag to the right atrium of the subject.

In some applications, anchoring the bag to the right atrium of the subject includes

anchoring the bag to a right atrial appendage of the subject.

In some applications, the method further includes inducing fibrosis to anchor the

bag to the right atrial appendage of the subject.

In some applications, anchoring the bag to the right atrium of the subject includes
placing a structure in the right atrium that spans the right atrium from a right atrial
appendage of the right atrium to an opposite side of the right atrium from the right atrial

appendage.

In some applications, placing the structure in the right atrium includes placing a
loop of the structure within the right atrium such that the loop loops around an inferior
vena cava of the subject in a vicinity of a junction between the inferior vena cava and the

subject's right atrium.

In some applications, placing the structure in the right atrium includes placing the
structure in the right atrium, the structure defining an elongate section having a length that

is between 4 cm and 14 cm.

In some applications, anchoring the bag to the right atrium of the subject includes
pushing the bag toward an outer wall of the right atrium at the right atrial appendage, by

placing the structure in the right atrium.

The present invention will be more fully understood from the following detailed

description of applications thereof, taken together with the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustration of apparatus for implanting in a heart of a human

subject, in accordance with some applications of the present invention;

Figs. 2A-B are schematic illustrations of a method for implanting apparatus in a
4
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right atrium of a subject, in accordance with some applications of the present invention;

Figs. 3A-B show the operation of apparatus, in accordance with some applications

of the present invention;

Figs. 4A-B are schematic illustrations of an outer surface of a bag, in accordance

with some applications of the present invention;

Figs. SA-B are schematic illustrations of a bag anchor and a bag, in accordance

with some applications of the present invention;

Figs. 6A-B are schematic illustrations of a bag anchor, in accordance with some

applications of the present invention; and

Fig. 6C is a schematic illustration two-dimensional illustration of a profile of a bag,

in accordance with some applications of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference is made to Fig. 1, which is a schematic illustration of apparatus 20 for
implanting in a heart of a human subject, in accordance with some applications of the
present invention. Apparatus 20 comprises an interatrial anchor 22, and a bag 24 in fluid
communication with the opening 26 of anchor 22. In some applications, apparatus 20
further comprises a shunt 28 disposed between the anchor and the bag. Typically, the
capacity of the apparatus (e.g., the capacity of the bag, or the combined capacity of the bag
and the shunt) is at least 4 cm3 and/or less than 20 cm3, e.g., 8-20 cm3, e.g., 8-16 cm3.

Apparatus 20 is shaped to fit within the right atrium of the heart of the subject; for
example, a greatest length L of the apparatus may be greater than 4 cm and/or less than 15
cm, e.g., between 4 and 10 cm. (It is noted that, in order to conform to the geometry of the
right atrium, apparatus 20 is typically not as straight as is shown; rather, bag 24 and/or
shunt 28 typically turns, such that opening 26 is not aligned with the opposite end of the
apparatus. In such applications, length L is the length while moving along the apparatus,
1.e., the distance that an ant would need to travel to move from one end of the apparatus to
the other end.) Opening 26 typically has a diameter D of at least 4 mm and/or less than 8
mm, e.g., 5-7 mm. Typically, the bag is inelastic, and/or is capable of withstanding an
internal pressure of 200 mmHg without stretching. The bag may be made from any

biocompatible material, and/or from materials used in heart valves, e.g., pericardial tissue.

Typically, a portion of the bag is shaped to snugly fit into the right atrial appendage
5
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of the subject, at least when the bag is fully expanded. For example, a surface 52 of the
bag, when the bag is fully expanded or fully flattened, may be generally tear-shaped, the
tear shape facilitating the snug fitting of the bag in the right atrial appendage. A tear-
shaped outline of the perimeter of surface 52 is shown in Fig. 1. Portion 48 of the outline,
which is the "top" of the tear, may be generally straight-lined, as shown in Fig. 1.
Alternatively, portion 48 may be somewhat concave or convex. In some applications,
portion 48 is generally straight-lined when the bag is less than fully expanded, and

becomes more convex as the bag is expanded.

In some applications, apparatus 20 further comprises a bag anchor 42 configured to
anchor the bag to the right atrium (e.g., the right atrial appendage) of the subject, as
described hereinbelow with reference to Fig. 2B. Bag anchor 42 typically comprises a
barb, a hook, and/or a screw. For example, Fig. 1 shows a bag anchor that comprises a

plurality of barbs 43.

Reference is now made to Figs. 2A-B, which are schematic illustrations of a
method for implanting apparatus 20 in a right atrium 30 of a subject, in accordance with
some applications of the present invention. Fig. 2A shows apparatus 20 being inserted into
right atrium 30, e.g., via a catheter 32 that is passed through the vena cava 34. Following
the insertion of apparatus 20, the interatrial septum 36 of the subject is punctured, and
anchor 22 is subsequently anchored to interatrial septum 36, as shown in Fig. 2B, such that
the anchor provides fluid communication between the left atrium 38 and bag 24. Bag 24 is
typically placed in the right atrial appendage 40 of the subject. In some applications, bag
anchor 42 is used to anchor the bag to the right atrium (e.g., to right atrial appendage 40);
for example, the bag anchor may anchor the bag to pectinate muscles 50 in the right atrial

appendage.

Reference is now made to Figs. 3A-B, which show the operation of apparatus 20, in
accordance with some applications of the present invention. During atrial diastole (Fig.
3A), blood is received from left atrium 38 into bag 24, via opening 26 in anchor 22 (and in
some applications, also via shunt 28). (The flow of blood into the bag is passive, in that
the pressure gradient between the two atria facilitates the flow.) As described hereinabove
in the Summary, the reduced left atrial pressure, due to the flow of blood from the left
atrium, helps relieve symptoms of left-side heart failure, e.g., by reducing congestion in the
pulmonary vasculature. Then, during atrial systole (Fig. 3B), musculature of the right

atrium, which may include musculature of right atrial appendage 40, is used to pump blood
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from the bag into the left atrium, by compressing the bag, e.g., while the bag is at least
partly inside of the right atrial appendage. At least 2 cm3 and/or less than 8 cm3 (e.g., 3-5
cm3) of blood is pumped from the bag during atrial systole.

Reference is now made to Figs. 4A-B, which are schematic illustrations of an outer
surface 44 of bag 24, in accordance with some applications of the present invention. In
some applications, to anchor the bag in the right atrium (e.g., in the right atrial appendage),
fibrosis is induced, alternatively or additionally to using bag anchor 42. In such
applications, outer surface 44 is typically rough, to facilitate the adherence of tissue to the
bag. For example, as shown in Fig. 4A, the outer surface of the bag may be woven, e.g., it
may comprise a woven mesh of fibers. Alternatively or additionally, as shown in Fig. 4B,
the outer surface of the bag may be porous, e.g., it may be shaped to define a plurality of

laser-drilled pores 46.

Reference is now made to Figs. 5A and 5B, which are schematic illustrations of bag
anchor 60 and bag 24 of apparatus 20, in accordance with some applications of the present
invention. It is noted that Fig. SA shows only the bag anchor in place in the subject's right
atrium for illustrative purposes only. However, typically, bag 24 and bag anchor 60 are

implanted at the same time as one another.

For some applications, bag anchor 60 is configured to form a structural bridge that
spans from right atrial appendage 40 to the opposite side of right atrium 30 from the right
atrial appendage. For example, as shown, at its proximal end (i.e., the end that is less
advanced into the subject's right atrium), the anchor may define a loop 62 as shown. The
loop is configured to become anchored to the wall of the right atrium around the inferior
vena cava in the vicinity of the junction of the inferior vena cava and the right atrium, such
that at least a portion of the loop is applying pressure to the wall of the right atrium on the
opposite side of the right atrium from the right atrial appendage. As shown in Fig.5B, the
bag anchor is configured to hold bag 24 in place within the right atrium, and, typically,
within the right atrial appendage. Typically, bag anchor 60 provides anchoring to the bag
by pushing the bag toward outer wall 64 of the right atrium at the right atrial appendage.
The anchor typically applies gentle pressure to the bag that is applied between the two ends
of the anchor. For some applications, using an anchor as shown in Figs. SA-B reduces the
risk of damage to the right atrial appendage relative to an anchor such as anchor 42 as
shown in Fig. 1, which anchors the bag to tissue of the right atrial appendage, and does so

over a relatively small area of the right atrial appendage.

7
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As stated hereinabove, typically, bag 24 and bag anchor 60 are implanted at the
same time as one another. For some applications, the bag and the bag anchor shown in
Fig. 5A-B are implanted by first releasing the distal end of the anchor and the bag into the
right atrial appendage, from an insertion device (such as catheter 32). Subsequently, the
proximal end of the bag anchor (i.e., the end that defines loop 62) is released from the
insertion device. Following the deployment of bag 24 and bag anchor 60, the interatrial
septum 36 of the subject is punctured, and anchor 22 is subsequently anchored to interatrial
septum 36, as shown in Fig. 2B, such that the anchor provides fluid communication
between the left atrium 38 and bag 24. For some applications, the interatrial septum 36 of
the subject is punctured and anchor 22 is anchored to interatrial septum 36, prior to the

deployment of bag 24 and bag anchor 60.

Reference is now made to Fig. 6A-B, which are schematic illustrations of bag
anchor 60, in accordance with some applications of the present invention. Typically, bag
anchor 60 is made of a metal or an alloy, such as nitinol. For some applications, bag
anchor 60 is shaped to define an elongate section 66, which is configured to span the right
atrium, and loop 62, which is configured fit around the inferior vena cava in the vicinity of
the junction of the inferior vena cava and the right atrium, as described above. Typically,
elongate section 66 of the bag anchor has a length L1 of more than 4 cm (e.g., more than 5
cm), and/or less than 14 cm (e.g., less than 11 cm), e.g., 4-14 cm, or 5-11 cm. For some
application, the diameter of loop 62 is more than 13 mm (e.g., more than 20 mm, or more
than 25 mm), and/or less than 45 mm (e.g., less than 40 mm, or less than 35 mm), e.g., 13-
45 mm, 20-40 mm, or 25-35 mm. For some applications, as show in Fig. 6B, the bag
anchor defines additional structure 68 at the portion of the structure that directly contacts
bag 24. For example, the anchor may define a metal surface, or may include a material
(such as a solid piece of material, or webbed material) at the portion of the structure that

directly contacts bag 24. Typically the structure provides additional support to bag 24.

Reference is now made to Fig. 6C, which is a schematic illustration of a profile of
bag 24, in accordance with some applications of the present invention. Fig. 6C is a two
dimensional profile of bag 24, which is provided for illustrative purposes to show the
shape of bag 24, in accordance with some applications of the present invention. For some
applications, bag 24 defines a tear shape as shown in Fig. 6C, at least when the bag is fully
expanded or fully flattened, in order to snugly fit into subject's right atrial appendage. For

some applications, as shown shunt 28 is not a separate element from bag 24. Rather, for

8
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some applications, shunt 28 and bag 24 define a single integral structure, and/or are

manufactured from a single continuous piece of material.

It is noted that, for illustrative purposes, the subject's anatomy is not drawn to scale
in the present application. In addition, in some of the figures, the angle between the intra-
atrial septum and the right atrial appendage is not shown accurately, for illustrative
purposes, for example, in order to enhance other elements which are depicted in the
figures. As noted hereinabove, and as indicated in Fig. 5B, apparatus 20 is typically not as
straight as is shown in some of the figures; rather, bag 24 and/or shunt 28 typically turns,

such that opening 26 is not aligned with the opposite end of the apparatus.

It will be appreciated by persons skilled in the art that the present invention is not
limited to what has been particularly shown and described hereinabove. Rather, the scope
of the present invention includes both combinations and subcombinations of the various
features described hereinabove, as well as variations and modifications thereof that are not
in the prior art, which would occur to persons skilled in the art upon reading the foregoing

description.
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CLAIMS

1. Apparatus for implanting in a heart of a human subject, the apparatus comprising:
an interatrial anchor shaped to define an opening having a diameter of 4-8 mm; and
a bag in fluid communication with the opening of the anchor,
the apparatus being shaped to fit within a right atrium of the heart of the

subject and having a capacity of between 4 and 20 cm3.

2. The apparatus according to claim 1, wherein a greatest length of the apparatus is

between 4 and 15 cm.

3. The apparatus according to claim 2, wherein the greatest length of the apparatus is

between 4 and 10 cm.

4. The apparatus according to claim 1, further comprising a shunt disposed between

the anchor and the bag.

5. The apparatus according to claim 1, wherein the capacity of the apparatus is

between 8 and 20 cm3.

6. The apparatus according to claim 5, wherein the capacity of the apparatus is

between 8§ and 16 cm3.
7. The apparatus according to any one of claims 1-6, wherein the bag is inelastic.

8. The apparatus according to any one of claims 1-6, wherein the bag is capable of

withstanding an internal pressure of 200 mmHg without stretching.

9. The apparatus according to any one of claims 1-6, further comprising a bag anchor

configured to anchor the bag to the right atrium of the subject.

10. The apparatus according to claim 9, wherein the bag anchor is configured to anchor

the bag to a right atrial appendage of the subject.

11. The apparatus according to claim 9, wherein the bag anchor comprises an element

selected from the group consisting of: a barb, a hook, and a screw.

12. The apparatus according to claim 9, wherein the bag anchor comprises a structure
configured to span the right atrium from a right atrial appendage of the right atrium to an

opposite side of the right atrium from the right atrial appendage.

13. The apparatus according to claim 12, wherein the structure is shaped to define a

loop that is configured to loop around an inferior vena cava of the subject in a vicinity of a

10
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junction between the inferior vena cava and the subject's right atrium.

14. The apparatus according to claim 12, wherein the structure is shaped to define an

elongate section having a length that is between 4 cm and 14 cm.

15. The apparatus according to claim 12, wherein the bag anchor is configured to
anchor the bag to the right atrium of the subject by pushing the bag toward an outer wall of

the right atrium at the right atrial appendage.

16. The apparatus according to any one of claims 1-6, wherein an outer surface of the
bag is rough.

17. The apparatus according to claim 16, wherein the outer surface of the bag is woven.
18. The apparatus according to any one of claims 1-6, wherein an outer surface of the

bag is porous.

19. The apparatus according to claim 18, wherein the outer surface of the bag is shaped

to define a plurality of laser-drilled pores.

20. The apparatus according to any one of claims 1-6, wherein a portion of the bag is
shaped to snugly fit into a right atrial appendage of the subject, at least when the bag is

fully expanded.

21. The apparatus according to claim 20, wherein a surface of the bag, when the bag is

fully expanded, is generally tear-shaped.

22. The apparatus according to any one of claims 1-6, wherein the diameter of the

opening is 5-7 mm.

23. A method for treating a subject, the method comprising:

during atrial diastole of the subject, receiving blood from the left atrium of the
subject into a bag that is disposed within a right atrium of the subject; and

during atrial systole of the subject, utilizing musculature of the right atrium to

pump blood from the bag into the left atrium, by compressing the bag.

24. The method according to claim 23, wherein utilizing musculature of the right

atrium comprises utilizing musculature of a right atrial appendage of the subject.

25. The method according to claim 23, wherein compressing the bag comprises
compressing the bag while the bag is at least partly inside of a right atrial appendage of the

subject.

11



10

15

20

25

30

WO 2016/113743 PCT/IL2016/050050

26. The method according to any one of claims 23-25, wherein utilizing the
musculature of the right atrium to pump the blood from the bag comprises utilizing the

musculature of the right atrium to pump between two and eight cm3 of blood from the bag.

27. The method according to claim 26, wherein utilizing the musculature of the right
atrium to pump the blood from the bag comprises utilizing the musculature of the right

atrium to pump between three and five cm3 of blood from the bag.

28. A method comprising:
inserting apparatus into a right atrium of a subject, the apparatus including an
interatrial anchor and a bag in fluid communication with an opening of the anchor; and
anchoring the anchor to an interatrial septum of the subject, such that the anchor

provides fluid communication between a left atrium of the subject and the bag.

29. The method according to claim 28, further comprising placing the bag in a right
atrial appendage of the subject.

30. The method according to claim 28 or claim 29, further comprising using a bag

anchor to anchor the bag to the right atrium of the subject.

31. The method according to claim 30, wherein anchoring the bag to the right atrium of

the subject comprises anchoring the bag to a right atrial appendage of the subject.

32. The method according to claim 31, further comprising inducing fibrosis to anchor

the bag to the right atrial appendage of the subject.

33. The method according to claim 28, wherein anchoring the bag to the right atrium of
the subject comprises placing a structure in the right atrium that spans the right atrium
from a right atrial appendage of the right atrium to an opposite side of the right atrium

from the right atrial appendage.

34. The method according to claim 33, wherein placing the structure in the right atrium
comprises placing a loop of the structure within the right atrium such that the loop loops
around an inferior vena cava of the subject in a vicinity of a junction between the inferior

vena cava and the subject's right atrium.

35. The method according to claim 33, wherein placing the structure in the right atrium
comprises placing the structure in the right atrium, the structure defining an elongate

section having a length that is between 4 cm and 14 cm.

36. The method according to claim 33, wherein anchoring the bag to the right atrium of
12
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the subject comprises pushing the bag toward an outer wall of the right atrium at the right

atrial appendage, by placing the structure in the right atrium.

13
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 23-36

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

see FURTHER INFORMATION sheet PCT/ISA/210

2. |:| 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:

3. |:| 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. lll 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:
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

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

3. |:| 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.:

4. |:| 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.:

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.

|:| No protest accompanied the payment of additional search fees.
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International Application No. PCT/ 1L2016/ 050050

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.1

Claims Nos.: 23-36

A method for treating a subject comprising during atrial diastole of the
subject, receiving blood from the left atrium of the subject into a bag
that is disposed within a right atrium of the subject; and during atrial
systole of the subject, utilizing musculature of the right atrium to pump
blood from the bag into the left atrium, by compressing the bag is
considered a method for treatment of the human or animal body by therapy
and / or surgery. A method comprising inserting an apparatus into a right
atrium of a subject and anchoring an anchor to an interatrial septum of
the subject, such that the anchor provides fluid communication between a
left atrium of the subject and the bag is considered a method for
treatment of the human or animal body by therapy and / or surgery. The
subject matter of claims 23-27 and 28-36, respectively, were therefore
not searched (Article 17(2)(a)(i) /(ii) and Rule 39.1 (iv) PCT) and
consequently no opinion will be formulated on the subject matter of those
claims (Article 34(4)(a)(i) and Rule 67.1(iv) PCT).
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