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FIG. 2B

(57) Abstract: A capillary-incorporated bioprinting system for rapid engineering of vascularized tissues, the system comprising a three-
dimensional printing head, wherein the three-dimensional printing head is configured on a three-axis linear stage; a spinneret, wherein
the spinneret is configured on a horizontal linear stage and the spinneret is affixed above the three-dimensional printing head; a UV
light source, wherein the UV light source is operatively coupled to the three-dimensional printing head and the spinneret, and adjacent
to the spinneret; and a pair of parallel bars, wherein the pair of parallel bars are configured to collect a plurality of electrospun aligned
microtubes.
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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
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This International Searching Authority found multiple inventions in this international application, as follows:
see extra sheet

I. {j As all required additional search fees were timely patd by the applicant, this international search report covers all searchable
claims,
2. gﬁ As all searchable claims could be searched without effort justifying additional fees, this Authority did notinvite payment of
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The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid withia the bme Himid specified 1 the invitation.
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INTERNATIONAL SEARCH REPORT T e T,

PCT/US 24/33235

Continuation of Box No Ill Observations where unity of invention is lacking

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 inventions to be searched, the appropriate additional search fees must be paid.

Group I: Claims 1-20, directed to a capillary-incorporated bioprinting system or a method for engineering vascularized tissues including
details of a pair of parallel bars, wherein the pair of parallel bars are configured to collect a plurality of electrospun aligned microtubes or
microfibers.

Group II: Claims 21-25, directed to a bioprinting electrospinning hybrid printer including details of a parallel plate collector, wherein the
parallel plate collector includes one or more plates with an adjustable distance and an adjustable angle.

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features:

Group | includes special technical features of details of a pair of parallel bars, wherein the pair of parallel bars are configured to collect a
plurality of electrospun aligned microtubes or microfibers, not included in the other group.

Group Il includes special technical features of details of a parallel plate collector, wherein the parallel plate collector includes one or
more plates with an adjustable distance and an adjustable angle, not included in the other group.

Common Technical Features:

The only technical features shared by some of the Groups that would otherwise unify the groups, are a bioprinting electrospinning printer
including parallel support features. However, these shared technical features do not represent a contribution over prior art, because the
shared technical features are disclosed by US 2017/0247430 A1 to UNIVERSITY OF SOUTH CAROLINA, et al. (hereinafter 'U SOUTH
CAROLINA").

U SOUTH CAROLINA discloses a bioprinting electrospinning printer including parallel support features (abstract, para [0042], “A novel
biofabrication technique...3D printing..”, para [0086], “Reaction electrospinning is a new technique we have developed in our laboratory .
It allows us to make collagen scaffolds with varying fiber diameters and varying size of voids and openness of the woven structure..”,
para [0089], “Collagen hydrogels with a concentration of 10 to 20 mg / mL were placed on the parallel plates assembly..”).

Accordingly, the inventions listed as Groups I-Il above lack unity of invention under PCT Rule 13 because they do not share a same or
corresponding special technical feature providing contribution over prior art.
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