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INTERNATIONAL SEARCH REPORT International application No.
PCTAS2019/021834
Box No.J1  Observations where certain claims were found hable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

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

2. I:l 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.: 26-29
because they are dependent claims and are not drafted in accordance with the second and third seniences 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 muitiple inventions in this international application, as follows:
See axtra sheet(s).

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable ¢laims could be searched without effort justifying additional fees, this 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 intenational search report covers
only those claims for which fees were paid, specifically claims Nos..

4. m 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.:

1-25, 30-32

Remark on Protest D The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
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.

Form PCTASA/210 (continuation of first sheet (2)) (January 2015)



(22)

INTERNATIONAL SEARCH REPORT

JP 2021-517462 A 2021.7.26

International application No.
PCT/IS2019/021834

A. CLASSIFICATION OF SUBJECT MATTER

CPC-

IPC(8) - B29C 64/20; B28C 64/10; B29C 64/30; B33Y 30/00 (2019.01)
B29C 64/20; B29C 64/10; B29C 64/30; B29C 64/393; B33Y 30/00; B33Y 40/00 (2019.05)

According to International Patent Classification (TPC) or to both national classification and [PC

B.  FIELDS SEARCHED

$ee Search History document

Minimum documentation searched (classification system followed by classification symbols)

USPC - 264/405; 264/465; 425/174; 425/375 (keyword delimited)

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

had

See Search History documant

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

C. DOCUMENTS CONSIDERED TC BE RELEVANT

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

Y US 2016/0085959 A1 (CORNELL RESEARCH FOUNDATION, INC.) 07 April 2016 14,6, 7,9-14, 17,18, 21,
{07.04.2016) entire document 30,31

Y US 2016/006B793 A1 {SARTORIUS STEDIM BIOTECH GMBH) 10 March 2018 {10.03.2016) 1-4,6,7,9-14, 17,18, 21,
entire document 30, 31

Y US 2015/0174824 A1 (GIFFORD et al) 25 June 2015 (25.06.2015) entire document 11
US 2016/0200052 A1 (CARBON3D, INC.) 14 July 2016 (14.07.2016) entire document 30

A CN 106222085 A (XI'AN JACTONG UNIVERSITY} 14 Dacember 2016 {14.12.2016) sea 1-25, 30-32
machine translation, Fig. 1

A CN 108012052 A {THE SECOND AFFILIATED HOSPITAL OF SUZHOU UNIVERSITY) 12 1-25, 30-32
October 2016 (12.10.2016) see machine translation, Fig. 1

A US 2017/0037349 A1 (ORGANOVO INC) 09 February 2017 (09.02.2017) entire decumant 1-25, 30-32

D Fusther documents are listed in the continuation of Box C.

D See.patent family annex.

. Special categories of cited documents:

“A" document defining the peneral state of the art which is not considered
10 b of particular relevance

“E"  earlier application or patent but published on or after the international
filing date

“L™  dpeument which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (a5 specified)

“0" document referming to an oral disciosure, use, exhibition or other
means

“P”  documenit published prior to the international filing date but fater than

“T"  later docurnent published afier the internationsl filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance, the claimed jnvention cannot be
considered novel or cannot be considered to invelve an inventive
step when the document is taken alone

w4 f . 1 Vi

oy

t of pa vance; the eannot be
considered to involve an inventive step when the document is
combined with one or mars other such documents, such combination
being obvious to a person skilled in the art

“&"  docyment member of the same patent Eamily

the priority date

Date of the actual completion of the intemational search
1B June 2019

Date of mailing of the international search report

70 UL 2019

Neme and mailing address of the ISA/US

Mall Stop PCT, Attn: ISA/US, Commissicner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. §71-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT DSR; 571-272-7774
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INTERNATIONAL SEARCH REPORT Tnemational application No.

PCTAIS2019/021834

Continued from Box No. [Il Qbservations where unity of invention is lacking

This application contains tha fallowing inventions or groups of inventions which are not so linkad as o form a single general inventive
coneept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I: Claims 1-25 and 30-32 are drawn to devices for fabricating three-dimensional organic constructs, or biclogical oblects.
Group II: Claims 3341 are drawn to methods for fabricating three-dimensional organic constructs, or blological abjects.

The Inventions listad in Groups | and || do not ralate to a single ganeral inventive concept under PCT Rule 13.1, because under PCT
Rule 13.2 thay lack the sama or corresponding special technical features for the following reasons:

The spedial technical featuras of Group |, devices for fabricating three-dimensional organic canstructs, or biological objects, are not
present in Group I{; and the special technical features of Group Ii, methods for fabricating thres-dimensional organic constructs, or
biological objects, are not present in Group 1.

Groups | and Il share the technical features of a method for fabricating three-dimensional organic constructs, or biclogical objects, from
one or more fluidic mediums capable of organic synthasis and/or solidification whosa deposition Is directed by a digital represantation of
the object, the method comprising: selactively dispensing material utilizing a combination of electro-hydradynatnic and cne of more
bioptinting depositing systems; forming, from the selactive dispensing, successlve cross-sactional laminae of said object ata
two-dimensional interface; and extracting the three-dimensional object from a surface. However, these sharad technlcal features do not
represent a contribution over the prior art.

Specifically, CN 106012052 A to ‘The Second Affiliated Hospital of Suzhou University teaches a method for fabricating three-dimensional
organic constructs, or blological objects, frem ohe or more mediums (Abstract, The invention discloses a device for manufacturing an
artificial biood vassal through combination of bio-printing and slectro-spinning technologies...the davica has the following benefits:
during operation, when the material release unit uses a bio-printing nozzle, a first stepping motor controls an extruslon pump to extrude
out a cell-containing hydrogsl material in a storage tank, and the extrusion pump can realize setting and controlling of the materal
release spasd and quantity by the contrat unit; the vertical moving platform controls relative displacement of the whole material release
unit o the rotary receiving unit, and can conduct vertical up-and-down displacement (such as 0.1 mm, 0.5 mm, 5 mm and continuous
displacament), tha displacement can be adjusted according to the extrusion requirament, and tha distance batwean the blo-printing
nozzle and the rotary recsiving unit is adjusted through the displacemant; the bio-printing nozzle and elactro-spinning nozzles can work
simultaneously or altemately, which is adjusted by the contro! unit according to actual demands; Pg. 4 in 5th and 6th Paras., When the
material releasing unit the spray head |s an electro-spinning, electrostatic spinning nozzle injection pump is connected to a trace amount,
an external high voltage power supply; rotatabla receiving unit for receiving the shaft of a metal material is grounded; rotatable receiving
unit is driven to rotate a rotating electrical machine, the level of a horizontal movement mator diving a drive shaft, the rotational speed is
made to set and control computer...all of the entire apparatus is cantrolled by the control unit modes of control of the motor, the contrel
unit when the integrated with a carresponding computer control software. Through the adjustment of the receiving unit of rotation
compliancs material reteasing unit and the vertical and horizontal relative mevement of the mobile platform and mchile platform, biclogic
object of manufacturs the prosthasis), the method comprising: selectively dispensing material utilizing a combinatlon of
slsctre-hydrodynamic and one or more bioptinting depositing systemns (Abstract, ...the bio-printing nozzle and electro-spinning nozzies
can work simultanecusly or altemataly...).

Further, US 2017/0037349 A1 1o Qrganova, Inc. teaches fluidic mediums capable of organic synthesis andier solidification whose
deposition |s direcied by a digital representation of tha object (Para. [0058], As used herain, in some embodimeants, the term
“angineerad,” when usad to refer to tissues and/or organs means that cells, cell solutions, cell suspensions, cell-comprising gals or
pastes, cell concentrates, multicellular aggragatas, and layers therecf are positioned to form three-dimensional structures by a
computer-aided device (8.9., a bioprinter) according to computer code; Para. [0110), ...a computar module recsiving input of a visual
representation of a desired tissue construct...; Paras. [0005] and [0006], In one aspect, disclosed herein are bioprinters comprising: one
or more printer heads, wharein a printer head comprises a means for recsiving and hoiding &t least one cartridge, and whersln said
cartridge comprises contents selected from one or mora of: bio-ink and support materlal; a UV light module for oplionally exposing the
contents of at least one cartridge to UV light; and @ means for dispensing the contents of at least ana cartridge.. in some embodiments,
the bio-ink or support matarial comprises one or mare UV cross-linkable materials...wherain the bio-ink comprises a UV cross-linkable
matsrial and has been exposed to UV light to partially or completely cross-link the LV cress-linkable material to form a semi-solid or
solld body...; Para. [0028)..."bio-ink” means a liguld. ..composition comprising a plurality of eolls), forming. from dispansing, successive
cross-seciional laminate of an object at a two-dimensionat interface (Para. (0058), As used herein, in soma embodiments, the tarm
“angineered,” when used 1o rafer to tissues andior organs maans that calls, call solutions, cell suspensions, cell-comprising gels or
pastes, cell concentrates, multiceliular aggregates, and layers thereof are positioned 1o form thrae-dimensional structures by a
computer-aided device (9.g., a bioprinter) according to computer code; Para. [0080], ...a repeating pattermn of bloprinted function units
comprises a layer and a plurality of layers are bioprintad adjacently (e.g.. stacked) to form an enginsered tissue or organ), and extracting
a three-dimensional object from a surface (Para. [0006], ...methods of fabricating a tissue conatruct comprising the steps of: depositing
bio-ink onio a support, wherain the bie-ink compriges a UV cross-linkable material and has bean exposed to UV light to partially or
completely cross-link the UV cross-linkable material to form a semi-solid or sclid body; and incubating the bio-ink lo allow it to cahers
and 1o form a tissue, wherein sald incubation has a duration of about 1 hour to about 10 days; 1o implant the tissue construct into the
body, the tissue construct must be removed from the support surfaca it is deposltad on}.

The inventions listed in Groups | and Ii therefora lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.

Form PCT/SAS210 (exwra sheet) (January 2015)
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