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(57) Abstract: In one aspect, composite compositions are described herein for delivery of various bioactive compositions. In some
embodiments, a composite composition comprises a metal- organic coordination polymer matrix, and one or more bioactive compo-
sitions carried by the metal-organic coordination polymer matrix, wherein the metal-organic coordination polymer matrix comprises
polymeric chains including a repeating unit of formula L.
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Box No.'II Observations where certain claims were found unsearchable (Continuzlxtion 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. 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 requlrements 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. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multlple inventions in this international application, as follows:
-***_Please See 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. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I 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.:
Group I+, claims 1-49 are directed toward a composite composition comprising: a metal-organic coordination polymer matrix
zinc-carnosine coordination polymer (first exemplary coordlnatlon polymer), and methods associated therewith.

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 accompamed by the applicant’s protest but the appllcable protest
fee was not paid within the time‘limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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-Continued From 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 examined, the appropriate additional examination fees must be paid.

Group I+, claims 1-49 are directed toward a composite composition comprising: a metal-organic coordination polymer matrix
zinc-carnosine coordination polymer (first exemplary coordination polymer), and methods associated therewith.

The compounds and methods of Claims 1-26, 38-49 are believed to encompass the first named invention of Groups |+ and are the claims
that will be §earched to the extent that they encompass a composite composition comprising: a metal-organic coordination polymer
matrix zinc-carmnosine coordination polymer (first exemplary coordination polymer), and methods associated therewith. This first named
invention of Group I+ has been selected to encompass the first species of the genus found in claims 1-2 and 26 based on the guidance
set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines, where claim 26 provides the first
complete example of the metal-organic coordination polymer matrix.

Applicant is invited to elect additional compounds, with specified substituents for each Rx, and where available as an option within at
least one searchable claim, to be searched. Additional compound(s) will be searched upon the payment of additional fees. Applicants
must specify the searchable claims that encompass any additionally elected compound(s). Applicants must further indicate, if applicable,
the claims which encompass the first named invention, if different than what was indicated above for this group. Failure to clearly ldentlfy
how any paid additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be .
searched/examined. An exemplary election would be a composite composition comprising: a metal-organic coordination polymer matrlx
wherein the repeating unit comprises zinc and His-Asp-OH (second exemplary coordination polymer), and methods associated therewith.

Groups I+ share the technical features including a composite composition comprising: a metal-organic coordination polymer matrix; and
one or more bioactive compositions carried by the metal-organic coordination polymer matrix, wherein the metal-organic coordination
polymer matrix comprises polymeric chains including a repeating unit of formula | where M is a transition metal, L is a linker including R,
wherein R comprises a moiety for coordinating with the transition metal, and a method of treating a patient comprising: providing a
composite composition including a metal-organic coordination polymer matrix, and one or more b|oact|ve compositions carried by the
metal-organic coordination polymer matrix, wherein the metal-organic coordination polymer matrix comprised polymeric chains including
a repeating unit of formula I: where M is a transition metal, and L is a linker including R, wherein R comprises a moiety for coordinating
with the transition metal; and administering the compasite composition to the patient.

However, these shared technical features are previously disclosed by the publication entitled “His6-metal assemblies: a ﬁovel and
promising drug delivery system” by Huang, et al. (hereinafter “Huang”) in view of the publication entitled “Structural Basis for Substrate
Recognition and Hydrolysis by Mouse Carnosinase CN2” by Unno, et al. (hereinafter "Unno”).

Huang discloses a composite composition (particles of His6-metal assemblies HmA having high loading capacity of encapsulation of
loadable drugs, were produced by coordinative interactions between histidine and metal ions; abstract; page 12, figures 1-2) comprising:
a metal-organic coordination polymer matrix (HmA particles having coordinative interactions between histidine and metal ions, were
generated by adding zinc ions into a hexahistidine His6 solution; abstract; page 2, first column, second paragraph; page 12, figures 1-2);
and one or more bioactive compositions carried by the metal-organic coordination polymer matrix (a common drug Dextromethorphan
DXM was encapsulated in Bis-Tris buffer solutions, i.e., as the composition, into the HmA particles; abstract; page 3, second column,
second paragraph; page 4, first column, third paragraph; page 15, table 1), wherein the metal-organic coordination polymer matrix
comprises polymeric chains (particles of His6-metal assemblies HmA were produced by coordinative interactions between histidine and
metal ions, as shown in figures 1-2, zinc ions link hexa histidine His6 into a three-dimensional polymeric matrix; abstract; page 12, figures
1-2) including a repeating unit (multiple or repeating interactions of Zn ions with N1 nitrogen atom of the imidazole rings of the histidine
moiety produces a three-dimensional polymeric network, as shown in figures 1-2; abstract; page 12, figures 1-2) of formula similar to the
formula | (the second structure in second column in figure 2 shows interaction of Zn ion with N1 nitrogen atom of the imidazole ring of the
histidine moiety;-abstract; page 12, figures 1-2); where M is a transition metal (the HmA particles comprise zinc, where zinc is the
transition metal, as disclosed in claim 25 of the instant application; abstract; page 12, figures 1-2), L is a linker including R, wherein R
comprises a moiety for coordinating with the transition metal (in HmA particles, the hexa histidine Hisé comprises additional imidazole
rings that participate in coordination with other zinc ions; abstract; page 12, figures 1-2), a method of treating a patient (encapsulation of
DXM allows the system to be used for the co-encapsulation of multiple drugs simultaneously for the treatment of cancers; page 3, second
column, second paragraph) comprising: providing a composite composition (particles of His6-metal assemblies HmA having high loading
capacity of encapsulation of loadable drugs, were produced by coordinative interactions between histidine and metal ions; abstract; page
12, figures 1-2) including a metal-organic coordination polymer matrix (HmA particles having coordinative interactions between histidine
and metal ions, were generated by adding zinc ions into a hexahistidine His6 solution; abstract; page 2, first column, second paragraph;
page 12, figures 1-2), and one or more bioactive compositions carried by the metal-organic coordination polymer matrix (a common drug
Dextromethorphan DXM was encapsulated in Bis-Tris buffer solutions, i.e., as the compaosition, into the HmA particles; abstract; page 3,
second column, second paragraph; page 4, first column, third paragraph; page 15, table 1), wherein the metal-organic coordination
polymer matrix comprised polymeric chains (particles of His6-metal assemblies HmA were produced by coordinative interactions
between histidine and metal ions, as shown in figures 1-2, zinc ions link hexa histidine His6 into a three-dimensional polymeric matrix;
abstract; page 12, figures 1-2) including a repeating unit (multiple or repeating interactions of Zn ions with N1 nitrogen atom of the
imidazole rings of the histidine moiety produces a three-dimensional polymeric network, as shown in figures 1-2; abstract; page 12,
figures 1-2) of formula similar to the formula | (the second structure in second column in figure 2 shows interaction of Zn ion with.N1
nitrogen atom of the imidazole ring of the histidine moiety; abstract; page 12, figures 1-2): where M is a transition metal (the HmA
particles comprise zinc, where zinc is the transition metal, as disclosed in claim 25 of the instant application; abstract; page 12, figures
1-2), and L is a linker including R, wherein R comprises a moiety for coordinating with the transition metal (in HmA particles, the hexa
histidine His6 comprises additional imidazole rings that participate in coordination with other zinc ions; abstract; page 12, figures 1-2);
and administering the composite composition to the patient (Nanomedicine is revolutionizing traditional drug administration,
encapsulation of DXM allows the system to be used for the co-encapsulation of multiple drugs simultaneously for the treatment of
cancers; page 1, first column, first paragraph; page 3, second column, second paragraph). Huang does not disclose a formula in which
the N3 nitrogen atom of the imidazole ring is not linked to a hydrogen, or unprotonated. However, Unno discloses the formula in which
the N3 nitrogen atom of the

-**.Continued Within the Next Supplemental Box-***-

Form PCT/ISA/210 (extra sheet) (July 2022)
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-***_Continued from previous Supplemental Box-***-

imidazole ring is not linked to a hydrogen, or unprotonated (the N3 nitrogen atom of the imidazole ring is not linked to a hydrogen, or
unprotonated, in in the complex of zinc with histidine moieties in figure 7C; page 27296, figure 7C). It would have been obvious to a
person of ordinary skill in the art, at the time of the invention, to have modified the composition, as previously disclosed by Huang, in
order to have provided for the formula in which the N3 nitrogen atom of the imidazole ring is not linked to a hydrogen, or unprotonated, as
previously disclosed by Unno (Unno; page 27298, figure 7C), for providing an alternative hypothetical representation of the imidazole
moiety in the coordination complex of zinc with histidine moieties (Huang; abstract; page 12, figures 1-2) (Unno; page 27298, figure 7C).
Further, provided that Huang and Unno both disclose the complex comprising zinc and histidine moieties (Huang; abstract; page 12,
figures 1-2) (Unno; page 27296, figure 7C), where the complex is generated at neutral pH that does not support protonation of the
heteracyclic nitrogen atoms (Huang; abstract; page 12, figures 1-2), the modification to Huang's composition, of providing for the formula
in which the N3 nitrogen atom of the imidazole ring is not linked to a hydrogen, or unprotonated, would provide the benefit of for providing
an alternative hypothetical representation of the imidazole moiety in the coordination complex of zinc with histidine moieties (Huang;
abstract; page 12, figures 1-2) (Unno; page 27298, figure 7C).

Since none of the special technical features of the Group I+ is found in more than one of the inventions, and since all of the shared
technical features are previously disclosed by the Huang and Unno references, unity of invention is lacking.

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