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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 17(2)(a) for the following reasons:

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

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. D 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. 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 Rute 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group |: Claims 1-13, directed to a composition comprising porous particles, wherein the porous particles comprise an organic polymer
and further comprise functional groups that selectively and reversibly bind blood components; wherein the porous particles have a core
and a shell; and wherein the core and the shell have different porosity.

Group |i: Claims 14, directed to a method of removing potassium or phosphate from the blood of a subject, the method comprising the
steps of: providing the dialyzer of claim 12; and dialyzing the blood of the subject using the dialyzer.

ekt Continued on Supplemental Page ********

1. D 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 additional fees, this Authority did not invite payment of
additional fees.

3. EI 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 D The additional search 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.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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Box lil Continued

Group |1I: Claims 15-17, directed to a method of dispersing a medical composition in a filtration unit, the method comprising the steps of:
providing a vessel comprising a medical composition; securing the vessel to a filtration unit; and depositing the composition into the
filtration unit; wherein the medical composition comprises porous particles comprising at least one organic polymer; the filtration unit
comprises a filtration membrane having hollow fiber pores; and the average diameter of the porous particles is larger than the hollow
fiber pores of the filtration membrane.

Groups IV: Claims 18 and 19, directed to a system for the removal of a blood component from the blood of a patient, the system
comprising: a dialyzer unit having a blood inlet, a blood outlet, and dialysate inlet, and a dialysate outlet; wherein the blood inlet and
blood outlet are fluidly connected, and the dialysate inlet and the dialysate outlet are fluidly connected; a dialysate containment vessel
which is fluidly connected to the dialysate inlet port via a filtration line and a bypass line; wherein the bypass line includes a bypass valve
between the dialyzer unit and the dialysate vessel; wherein the filtration line includes a filtration cartridge fluidly connected to the
dialysate containment vessel and the dialysate inlet and a valve between the purification cartridge and the dialysate containment vessel;
and wherein the filtration cartridge comprises the composition of any of claims 1-9.

Groups V: Claims 20, directed to a method of synthesizing polymer beads, the method comprising the steps of: dispersing a polymer in
a solvent to give a polymer solution; adding a blowing agent to the polymer solution; and treating the polymer solution with a base, acid,
or microwaves, to form polymer beads.

The group 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 || requires the special technical feature of a method of removing potassium or phosphate from the blood of a subject, the method
comprising the steps of: providing the dialyzer of claim 12; and dialyzing the blood of the subject using the dialyzer not required by
Groups | and 11I-V.

Group il requires the special technical feature of a method of dispersing a medical composition in a filtration unit, the method comprising
the steps of: providing a vessel comprising a medical composition; securing the vessel to a fitration unit; and depositing the compaosition
into the filtration unit; wherein the medical composition comprises porous particles comprising at least one organic polymer; the filtration
unit comprises a filtration membrane having hollow fiber pores; and the average diameter of the porous particles is larger than the holiow
fiber pores of the filtration membrane, not required by Groups |, Il, IV and V.

Group IV requires the special technical feature of a system for the removal of a blood component from the blood of a patient, the system
comprising: a dialyzer unit having a blood inlet, a blood outlet, and dialysate inlet, and a dialysate outlet; wherein the blood inlet and
blood outlet are fiuidly connected, and the dialysate inlet and the dialysate outlet are fluidly connected; a dialysate containment vessel
which is fluidly connected to the dialysate inlet port via a filtration line and a bypass line; wherein the bypass line includes a bypass valve
between the dialyzer unit and the dialysate vessel; wherein the filtration line includes a filtration cartridge fluidly connected to the
dialysate containment vessel and the dialysate inlet and a valve between the purification cartridge and the dialysate containment vessel;
and wherein the filtration cartridge comprises the composition of any of claims 1-9, not required by Groups Il and V.

Group V requires the special technical feature of a method of synthesizing polymer beads, the method comprising the steps of:
dispersing a polymer in a solvent to give a polymer solution; adding a blowing agent to the polymer solution; and treating the polymer
solution with a base, acid, or microwaves, to form polymer beads, not required by Groups I-IV.

Common technical features:

Groups |, I, and IV share the technical feature of a composition comprising porous particies, wherein the porous particles comprise an
organic polymer and further comprise functional groups that selectively and reversibly bind blood components; wherein the porous
particles have a core and a shell; and wherein the core and the shell have different porosity.

These shared technical features, however, do not provide a contribution over the prior art, as being anticipated by "Selective potassium
uptake via biocompatible zeolite—polymer hybrid microbeads as promising binders for hyperkalemia” to Wang et al. (hereinafter "Wang").

ANRHHAAN

=y Continued on Supplemental Page
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Box Ill Continued

Wang teaches a composition comprising porous particles (Page 543, Para 1 “Treatments primarily rely on orally administered potassium
binding agents, along with low curative effects and various side effects. Herein, direct serum potassium uptake was realized via
zeolite~heparin-mimicking-polymer hybrid microbeads. The preparation process involved the synthesis of the heparin-mimicking polymer
via the in situ cross-linking polymerization of acrylic acid and N-vinylpyrrolidone in polyethersulfone solution, the fabrication of
microbeads via zeolite-mixing, electro-spraying and phase-inversion, and the subsequent aqueous-phase modifications based on ion-
exchange and metal-leaching. An ultra-high (about 88%) amount of zeolite could be incorporated and well locked inside the polymer
matrix. Potassium uptake capability was verified in water, normal saline and human serum, showing high selectivity and fast adsorption.
The microbeads exhibited satisfying blood compatibility, negligible hemolysis ratio, prolonged clotting time, inhibited contact activation,
and enhanced antifouling property toward serum proteins and cells. The proposed approach toward zeolite—heparin-mimicking-polymer
hybrid microbeads provided a cheap, efficient and safe treatment protocol of hyperkalemia for the high-risk patients”), wherein the
porous particles comprise an organic polymer (Page 543, Para 1 “The preparation process involved the synthesis of the heparin-
mimicking polymer via the in situ cross-linking polymerization of acrylic acid and N-vinylpyrrolidone in polyethersulfone solution, the
fabrication of microbeads via zeolite-mixing, electro-spraying and phase-inversion, and the subsequent aqueous-phase modifications
based on ion-exchange and metal-leaching”, this is an appropriate polymer see instant claim 3) and further comprise functional groups
that selectively and reversibly bind blood components (Page 543, Para 1 “Treatments primarily rely on orally administered potassium
binding agents, along with low curative effects and various side effects. Herein, direct serum potassium uptake was realized via
zeolite-heparin-mimicking-polymer hybrid microbeads. The preparation process involved the synthesis of the heparin-mimicking polymer
via the in situ cross-linking polymerization of acrylic acid and N-vinylpyrrolidone in polyethersulfone solution, the fabrication of
microbeads via zeolite-mixing, electro-spraying and phase-inversion, and the subsequent aqueous-phase modifications based on ion-
exchange and metal-leaching. An ultra-high (about 88%) amount of zeolite could be incorporated and well locked inside the polymer
matrix. Potassium uptake capability was verified in water, normal saline and human serum, showing high selectivity and fast adsorption.
The microbeads exhibited satisfying blood compatibility, negligible hemolysis ratio, prolonged clotting time, inhibited contact activation,
and enhanced antifouling property toward serum proteins and cells. The proposed approach toward zeolite—heparin-mimicking-polymer
hybrid microbeads provided a cheap, efficient and safe treatment protocol of hyperkalemia for the high-risk patients”, potassium is a
blood component); wherein the porous particles have a core and a shel! (Figure 3E, see item “the multilayered structure with hierarchical
porosity"); and wherein the core and the shell have different porosity (Figure 3E, see item “the multilayered structure with hierarchical.

porosity”).

As the technical features were known in the art at the time of the invention, they cannot be considered a special technical feature that
would otherwise unify the groups. Groups I-V therefore lack unity under PCT Rule 13 because they do not share a same or
corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2022)
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