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Internatianal application No.

PCT/US22112954

A. CLASSIFICATION OF SUBJECT MATTER
IPC - ABIK 31/215; AB1K 31/216; AG1K 3/22; AB1K 31075 (2021.01)
cPC AB1K 31/215; AB1K 317216; AB1K 31/22; AG1K 31/075

According to Intermational Patent Classification (IPC) or to both national classification and IPC
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See Search History document
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Sese Search History document
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Ses Search History document

C. DOCUMENTS CONSIDERED TQO BE RELEVANT

Caregory*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

1-5

WO 20141138086 A1 (NOVARTIS AG} 12 September 2014; page 92, lines 1-5; page 172, lines | 1, 5-8, 18-21, 23-24, 27,
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special reason (as specified)

document referring to an oral disclosure, use, exhibition or other means
document published prior to the international filing date but later than
the priority date claimed

“T*  later document published after the intgrnational filing date or priority
and not in conflict with the application but ciled to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alene

“Y" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
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being obvious to a person skilled in the art
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

A1

-**-Condinu
ad Within

the Next

{DIAB, HM et al.) ZnQ-Nanopartictes-Catalyzed Synthesis of
Poly(tatrahydrebenzimidazeof2,1-blquinazolin-1{2H)-ones) as Novel Multi-armed Moleculas.
Synlelt, Vol. 29, 29 May 2018, DOI: 10.1055/5-0037- 1609967, art I1D: st-2018-k0160-1, pages
A-G: page C, schems 3

WO 2019/008441 A1 (INTOCELL, INC.) 10 January 2019; page 158, lines 1-3

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

42/41135/23-24,
42/41135/27, 43/41/3511,
43/41/35/5-8,
43/4113518-21,
43/41/35/23-24,
43/41/35/27, 441351,
44/35/5-8, 44/3518-21,
44/35/23-24, 44135127,
A5(35/1, 45/35/5-8,
45/3518-21,
45(35/23-24, 45/35127,
46/35/1, 46/35/5-8,
46/35/18-21,
46/35/23-24, 46135127,
471351, 47135058,
471351821,
47/35123-24, ATI3SI2T,
48/35/1, 4B/35/5-8,
48/3518-21,
48/35/23-24, 4B/35/27,
4943511, 49/35/5-8,
49351821,
49/35/23-24, 49736727,
503511, 50/35/5.8,
50/35H8-21,
50/35/23-24, 50/35/27,
51735, 51/35/5-8,
51/35/18-21,
51/35/23-24, 51/35/27,
52/51/35/1, 52/51/35/5.8,
52/51/35/18-21,
52/51/35/23-24,
52/51/35127, 531351,
53/35/5-8, 53/35/18-21,
53/35/23-24, SIIS2T,
5411, 54/5-8, 54/118-21,
54/23-24, 54127

1, 5-8, 18-21, 23-24, 27,
35{1, 35/5-8, 35118-21,
35/22.24, 3527, 361,
36/5-8, 36/18-21,
36/23-24, 36/27, 3743501,
37/35/5-8, 37/35/18-21,
37/35/23-24, 37/35/27,
36/37/35/1, 3B/37/35/5-8,
38/37/35/18-21,
38/37/35/23-24,
38/37/35027,
39/3B/37/35/1,
30/38/37/35/5-8,
39/38/37/35118-21,
39/38/37/35/23-24,
230/38/37/35127,
40/38/37/3511,
40/38/37/35/5.8,
40/38/37/35/18-21,
40/38/37/35/23-24,
A0/38/37/36/27, 41/3501,
41/35/5-8, 41/35/18-21,
414/35/23-24, 41/35/27
42/41/350, 42/41/35/5-8,
42/41/35/18-21,
42/41/35/23-24,
4241/35/27, 43/41/3501,
43/41/35/5.8,
43/41/35/18-21,
43/41/35/23-24,
43/41/365/27, 441351,
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C {Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

=**.Continu
&d from
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Supplement
al Box-***-

-***-Continued from previous Supplermental Bex-***-

(PLBCHEM} Tris{deoxycholic acid)1,3,5-benzenalriyitris(methylena) aster. SID 274013917.
Pubghern Entry (online). Mational Center for Bictechnology Information.21 Novamber 2016
[retrieved on 2022-03-21). Retrieved from the Intfernat URL:
htips://pubchem.ncbi.nim.nih.gov/subatance/274013917; page 2

=***-Continued from
previous Supplemental
Boax-""*-

45/35H, 45/36/5-8,
45{36/18.21,
45/35/23-24, 45/36/27,
46/35/1, 46/35/5-8,
46/35/18-21,
46/35/23-24, 46/35/27,
471351, 47135/5-8,
47/35(18-21,
47/35/23-24, 47/35/27,
4BI35/1, 4B/35/5-8,
48135118-21,
48135/23-24, 4B/35I2T,
49/35H , 49/35/5-8,
49/3518-21,
49/35/23-24, 48/35/27,
50/35/1, SO/35/5-8,
5O/A5/18-21,
50/35/23-24, 50135/27,
51/35/1, 51/35/5-8,
51/35/18-21,
51/35/23-24, 51/35(27,
52/51/35/1, 52/51/35/5-8,
52/51/35/18-21,
52/51/35/23-24,
52/51/35127, 5313501,
53/35/5-8, 53135/18-21,
53/35/23-24, 53/36/27,
5411, 54/5-B, 5418-21,
54/23-24, 54127

1, 5-8, 18-21, 23-24, 27,
3501, 35/5-8, 351821,
25/23-24, 35/27, 361,
36/5-8, 36M18-21,
36/23-24, 36/27, A7/35M,
37/35/5-8, 37/35M18-21,
37/35123-24, 37/35/27,
38/37/35H, 38/37/35/5-8,
38/37/35/18-21,
38/37/35/23-24,
38/37/35/27,
39/38/37/3501,
39/38/37/35/5-8,
39/38/37/35118-21,
39/38/37/35/23-24,
39/38137/35127,
40/38/3743501,
40/38/37/35/5-8,
40/38/37/35118-21,
40/38/37136/23-24,
A0AB/A7I36/27, 4113501,
41/35/5-8, 41/3518-21,
41/35/23.24, 41/35/27
42/41/35/1, 42/41/35/5-8,
42/41/35¢18.21,

“42/41/35/23-24,

421413527, 43/41/36/1,
43/41/35/5-8,
4374173511821,
43/41/35/23-24,
43/41135/27, 44/3611,
44/35/5-8, 44/35/18-21,
44/35/23-24, 44135127,
45/351, 45/35/5-8,
45/3518-21,
45/35/23-24, 45/35127,
48/36H, 46/35/5-8,
46/35/18-21,
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Box No. Il 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:

B D Claims Nes.:

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

2. I:] 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 camried 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. lll  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:
-"**.Pleass See Supplemental Page-***-

1. |:| As all required additional search fees were timely paid by the applicant, this international scarch report covers all scarchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 |:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those clains for which fees were paid, specifically claims Nos.:

4. >¢] Nerequircd additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the ctaims; it is covered by claims Nos.:
-*"".Plgase See Supplemental Page-***-

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 spedified in the invitation.
I:] No protest accompanied the payment of additional search foes.

Form PCT/1SA/210 (continuation of first sheet (2)) 0 uly 2019}
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-""*-Continuad From Box No. lll: Obsarvations where unity of invention is lacking-***-

This application conlains the following Inventions or groups of inventions which are not so linked as to form a single genaral inventiva
concapt under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+, Claims 1-54 are directed toward a compound of Formula |, a lipid nanoparticle preparation and methods associated tharewith,
wherein Lt and L1' are ~C(O)-; L2 and L2 are covalent bonds; 1.3 and L3’ are covalent bonds; R1 Is a -L4-CH(DA1)OAZ for X3 1s
hydrogen, L4 is a bivalent saturated, straight C1 hydrocarban chain, A1 and A2 are C1 allphatic; R1' is a saturated, straight C1
hydrocarbon chain; X1 is a covalent bond; X2 Is a covalent bond; X3 is hydrogen; provided that when X3 is hydrogen, at laast one of R1
is -L4-CH{OA1)OAZ, {first exemplary compound).

The compounds of Clalms 1, 5.8, 18-21, 23-24, 27, 36-54 [in part) are befieved to encompass the first named invention of Group I+ and
ara tha claims that will be searched without fee to the extent that they encompass the compound of Formula I, a lipid nanoparticle
praparation and methods associated therewith, wherein L1 and L1' are -C(O)-; L2 and L2' are covalant bonds; L3 and L3’ are covalent
bonds; R1 is a -L4-CH(OA1)OA2 far X3 is hydrogen, L4 is a bivalent saturated, straight C1 hydrocarbon chain, A1 and A2 are C1
aliphatic; R1' is a saturated, stralght C1 hydrocarbon chain; X1 is a covalent bond; X2 is a covalent bond; X3 Is hydrogen; provided that
when X3 is hydrogan, at least one of R1 is -L4-CH(OA1)OA2, (first exemplary compound). Applicant ig invitad to alect additional
compounds to be searched. Addilional compounds will be searched upon the payment of additional feas. Applicants must specify tha
cleims that encompass any additionally elected compounds. Applicants must further indicale, if applicable, the claims which encompass
tha first named invention, if different than what was indicated above for this group. Failure to clearly identify how any paid additional
invention fees ars to be appliad to the "+" group(s) will result in only the first claimed inventlon to ba searchad/axamined. An exemplary
alaction would ba a compound of Formula |, wherein L1 and L1* ara -C(0)0-; L2 and L2' ara substituted blvalent saturated, stralght C1
hydrocarbon chains: L3 and LY are -C(O)C-; R1 and R1' are saturated, straight C1 hydrocarbon chalns; X1 is -0-; X2 is a substituted,
bivalent saturated, straight C1 hydrocarbon chain; X3 is -CyB, CyB is a substituted ring 3- membared salurated carbocyclyl; provided
that when X3 is hydrogen, at least one of R1 is -L4-CH(OA1}OA2 (second exemplary compound}.

Groups |+ share the tachnical faatures including the sompound of general Fermula . However, these sharad technical featuras are
previously disclosed by WO 2014/136086 A1 {NOVARTIS AG) (hareinafler "NOVARTIS"). NOVARTIS discloses the compound simllar to
the compound of Formula | (formula, (92,92, 122, 12'Z){5-(({3-(dimethylaminc)propanoyl joxymethyl}-1,3-phenylene Jbis(methylene)
bis(octadeca-9, 12-dienoate) in example 29; page 92, linas 1-5), wharain L1 and L1' are -C{O})- {the C{C) moiety is in each octadeca-9,
12-diancate melety of the compound; page 92, lings 1-5); L2 and L2' are covalent bonds (the C(O) molety is attachad directly to the C17
unsaturated hydrocarbon chain in each octadeca-9, 12-disnoate moiety, L2 and L2' Is a covalent bond; page 92, lines 1-5); L3 and L3
are covalent bonds {lhe C({O}) moiaty is altached directly to the C17 unsaturated hydrocarben chain in each octadeca-g, 12-diencate
moiety, L3 and L3 is a covalent bond; paga 92, lines 1-5); R1 and R1" are unsalurated, straight C1-C20 hydrocarbon chains (the C17
unsaturated straight hydrocarbon chaln is in each octadeca-9, 12<diencate moiety; page 92, lines 1-5); X1 is a covalent bond (the sthyl
maialy is linkad directly to the C{0)O molety in dimethylamino propanoyl group, X1 is a covalent bond; page 92, lines 1-5); X2 is a
bivalent saturated, straight C1-C12 hydrocarbon chain (the ethyl moisty is linked directly 1o the C{Q)Q molety in dimsthylamino
propanoyl group; page 92, lines 1-5), and in a separate embodiment NOVARTIS further discloses whereln X3 is -CyB, CyB is a ring
selected from 3- to 7-membered saturated hetarocyclyl having 1 hetercatom nitrogen (the terminal pyrrolidinyl ring is in the (9Z,8°Z, 122,
12'Z)-({5-(pyrralidin-1-yimethyl}-1,3-phenylena)bis{oxy)ibis(butana-4, 1-diyl} bis(octadeca-9, 12-diencate) in example 112; pags 172,
lines 1-6}, provided that when X3 is hydrogen, at laast one of R1 is -L4-CH(QA1}QA2 (X3 is pyrrolidiny, not hydrogen; page 172, lines
1-5). It would have been obvious te a person of ordinary skill in the art, at the time of the invention, to have modifiad the compaund, as
praviously disclosed by NOVARTIS, in order to have provided for wherein X3 is -CyB, CyB is a ring selected from 3- to 7-memberad
saturated heterocyclyl having t haeteroatom nitrogen, provided that when X3 is hydragen, at least one of R1 is -L4-CH{OA1)OA2, as
previously disclosed by NOVARTIS in a separate ambodiment (page 172, lines 1-8), for replacing the terminal dimethylamino moiety
with ancther amine group, pyrroliding ring, to adjust the properties of the compound in delivery of blologlcally active agents to cells and
lissues {abstract; page 92, lines 1.5; page 172, lines 1-5). Further, provided that in both emboediments NOVARTIS discloses the
compounds comprising phenyl core attached through the linkers to the terminal octadeca-9,12-dlenoate moieties and also, a terminal
aming group, where the compounds are designed for delivery of biologically active agents to cells and tissues {abstract; page 92, lines
1-5; page 172, lines 1-5), the modification te NOVARTIS' compeound, of providing for whaerein X3 is -CyB, CyB is a ring selected from 3-
to 7-membered saturated hatarocyclyl having 1 hetaroatom nitrogen, provided that when X3 is hydrogan, at least one of R1is

A 4-CH{CA1)JOAZ2, would provide the benafit of replacing the terminal dimethylamine maisty with ancther aming group, pyrralidinyl ring,
1o adjust the propertles of the compound in delivery of biologically active agents to cells and tissuss (abstract; page 92, lines 1-5; page
172, lines 1-5).

Since none of the spacial technical featuras of the Group |+ is found in mare than ona of the inventions, and sinca all of the sharad
technical features are previously disclosed by the NOVARTIS reference, unity of invention is lacking.

-***-Continued From Box I{l: itam IV-"""-

Group 1+, Claims 1-54 are directed toward a compound of Fermuia |, a lipid nanopanticle preparation and methods assotiated therawith,
wherein L1 and L1' are -C{O)-; L2 and L2' are covalent bonds; L3 and L3' are covalant bonds; R1 is a -L4-CH{OA1)OA2 for X3 is
hydrogen, L4 is & bivalent saturated, straight C1 hydrocarbon chain, A1 and A2 are C1 aliphatic; R1" is a saturatad, straight C1
hydrocarbon chain; X1 is a covalent bond: X2 is a covalent bond; X3 is hydrogen; provided that when X3 is hydrogen, at least one of R1
is -L4-CH{OA1)0A2, (first exemplary compound).
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