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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:

D Claims Nos.:

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

2. E] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requlremems to such an -
extent that no meaningful international search can be carried out, specifically:
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because they are dependent claims and aré not drafied in accordance with the second and third sentences of Rule 6.4(a).

| Box No. III  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:

‘This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all |nvent|ons to be examined, the approprlate additional examination fees must be paid.

Group I: Claims 1 15, 30/1, 30/12, 31/1, 31/12, 35-40 are directed toward a tissue-engineered pump and method for forming the
tissue-engineered pump.

Group ll: Claims 16-29, 30/16, 30/27, 31/16, and 31/27 are directed toward another tissue-engineered pump and method for forming the
tissue-engineered pump.

Group |li: Claims 41-44 are directed toward a tissue-engineered cardiac valve and a method of forming a tissue-engineered cardiac
valve. . i
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I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort Justlfymg additional fees thls Authority did not invite payment of
additional fees.

3. D 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 réquired additional search fees were tlmely 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, 30/1, 30/12, 31/1, 31/12, 35-40

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

D 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.

D No protest accompanied the payment of additional search fees.
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-Continued from Box No. lI: Observations where unity of invention is lacking-***-

The inventions listed as Groups I-li do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they _Iack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a tlssue-e_ng!neered pump, comprising: a housing; a tubular member comprising an engineered anisotropic muscle tissue and
?:ccommpdated within the housing, the tubular member comprising an inlet portion, an outlet portion and a cavity disposed between the
mlgt portlgn and the outlet portion; a first valve disposed at the inlet portion of the tubular member, the first valve configured to enable a
fluid flow into the cavity of the tubular member through the inlet portion; a second valve disposed at the outlet portion of the tubular
member, the second valve configured to enable a fluid flow out of the cavity of the tubular member through the outlet portion; and an
engrgy source for electrically stimulating a collection of cells within the éngineered tissue to cause contraction of a volume of the cavity,
which are not present in Group IIl; a tubutar member comprising an engineered anisotropic muscle tissue and accommodated within the
housing a housing; a conical member accommodated within the housing, the conical member comprising a rounded tip and a side wall
cooperatlvgly enclosing a cavity, wherein the rounded tip comprises an engineered circumferential muscle tissue, and wherein the side
yvall comprises an engineered anisotropic muscle tissue, which are not present in Group II; the special technical features of Group Il
lncludg a tissue-engineered pump, comprising: a housing; a conical member accommodated within the housing, the conical member
comprising a rounded tip and a side wall cooperatively enclosing a cavity, wherein the rounded tip comprises an engineered
circumferential muscle tissue, and wherein the side wall comprises an engineered anisotropic muscle tissue; a first valve coupled to the
oomcgl member for enabling a fluid flow into the cavity of the conical member: and a second valve coupled to the conical member for
er_lapllng a fluid flow out of the cavity of the conical member, which are not present in Group Iil; and a conical member accommodated
vylthm thg housing, the conical member comprising a rounded tip and a side wall cooperatively enclosing a cavity, wherein the rounded
t!p comprises an engineered circumferential muscle tissue, and wherein the side wall comprises an engineered anisotropic muscle
tissue; and an energy source for electrically stimulating a collection of cells within the engineered tissue to cause contraction of a volume
of the _cavity. which are not present in Group II; the special technical features of Group Il! include a tissue-engineered cardiac valve,
comprising: a polymeric fiber scaffold configured as a hollow tubular member inciuding a plurality of leaflets; and a collection of umbilical
endothelial cells seeded onto the leaflets of the polymeric fiber scaffold; a method of forming a tissue-engineered cardiac valve,
comprising: providing a cylindrical mandrel including sinuses for valve constructs; rotating a reservoir containing a polymer in proximity
to the mandrel, wherein rotation of the reservoir ejects the polymer from the reservoir to form micron, submicron or nanometer dimension
polymeric fibers; and depositing the polymeric fibers on a surface of the mandrel, thereby forming apolymeric fiber scaffold, the
pogrlrl\eric fiber scaffold configured as a hollow tubular member including a plurality of valve constructs, which are not present in Groups |
and |I. ' '

The common technical features of Groups |-l are a tissue-engineered pump, comprising: a housing; a hollow member comprising an
engineered anisotropic muscle tissue and accommodated within the housing, the hollow member comprising an inlet portion, an outlet
portion and a cavity disposed between the inlet portion and the outlet portion; a.first valve disposed at the inlet portion of the hollow
member, the first valve configured to enable a fluid flow into the cavity of the hollow member through the inlet portion; a second valve
disposed at the outlet portion of the hollow member, the second valve configured to enable a fluid flow out of the cavity of the hollow
member through the outlet portion; an energy source for stimulating a collection of cells within the engineered tissue to cause contraction
of a volume of the cavity; tissue-engineered device and a hollow tubular member including a-plurality of valves.

These common technical features are disclosed by the article 'Biological cardio-micro-pumps for microbioreactors and analytical
micro-systems’ by Pilarek, et al. (hereinafter ‘Pilarek’). Pilarek discloses a tissue-engineered pump (hybrid micro-pump actuating by
cardiomyocytes attached to dome-shaped diaphragm; page 522, column 2, paragraph 2; figure 6) comprising: a housing (top layer of
this micro-device was a PDMS-based microchannel layer; page 522, column 2, paragraph 3; figure 6); a hollow member (microchannel
chamber; page 522, column 2, paragraph 3; figure 6) comprising an engineered anisotropic muscle tissue (hybrid diaphragm with a
confluent monolayer of cardiac cells, cardiomyocytes which are anisotropic (anisotropic muscle tissue); page 522, column 2, paragraph
3; figure 6; page 525, column 1, paragraph 1) and accommodated within the housing (diaphragm was situated at the centre of the
bottom side of chamber within the PDMS base; page 522, column 2, paragraph 3; figure 6), the hollow member comprising an inlet
portion (inlet into the nozzle; figure 6), an outlet portion (diffuser to outlet; figure 6) and a cavity disposed between the inlet p_omon and
the outlet portion (microchannel chamber; page 522, column 2, paragraph 3; figure 6); a first valve disposed at the inlet portion of the
hollow member (the nozzle is a passive micro valve; page 522, column 2, paragraph 3; figure 6), the first valve configured to enable a
fluid flow into the cavity of the hollow member through the inlet portion (the fluid flow goes into the inlet through the nozzle into the .
chamber; page 522, column 2, paragraph 3; figure 6); a second valve disposed at the outlet portion of the hollow member (the dlffu_ser is
a passive micro valve; page 522, column 2, paragraph 3; figure 6), the second valve configured to enable a fluid flow out of the cavity of -
the hollow member through the outlet portion (the fluid flow goes through the chamber through the diffuser and out the outlet; page 5_22,
column 2, paragraph 3; figure 6); an energy source for stimulating a collection of cells within the engineered tissue to cause contraction
of a volume of the cavity (the hybrid diaphragm has cardiomyocytes which when used in micro-bio-pumps are autonomously‘actue_)ted
with glucose as the energy source; page 518, column 2, paragraph 2; page 522, column 2, paragraph 3); a tissue-engineered device
(hybrid micro-pump (engineered device) actuating by cardiomyocytes (muscle tissue) attached to dome-shaped diaphragm; page 522,
column 2, paragraph 2; figure 6) and a hollow tubular member (microchannel chamber; page 522, column 2, paragraph 3; figure .6)
including a plurality of valves (top layer of this micro-device was a PDMS-based microchannel layer supported with nozzle and diffuser
as passive micro-valves; page 522, column 2, paragraph 3; figure 6).

Since the common technical features are previously disclosed by Pilarek, these common features are not special and so Groups I-1ll lack

unity.
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