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BUH| 1D (%, wt)

RS
F7 F8 Fo F10
RLS-0071 1.0 1.0 1.0 1.0
AFF =V - 0.25 0.25 0.25
EDTA Nax - 0.05 0.05 0.05
Fbm—2 10.0 8.7 8.2 -
voakE - - - 7.6
BERL (7 =)
- - 90.5 91.1
WFI 89.0 90.0 - -
pH Fa%& 53
DO0O00O0O0O00
B ID (mg/40g)
%
F7 F8 F9 F10
RLS-0071 400.0 400.0 400.0 400.0
AFF=r - 100.0 100.0 100.0
EDTA Naz - 20.0 20.0 20.0
P —2A 4000.0 3480.0 3280.0 -
TatE - - - 3040.0
Bl (7= 8 |- - 40g 12 QS 40g 12 QS
WFI 40g 1z QS 40g 1z QS - -
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000000000

60

000000001000 00000000000000000500000

70

000000001000 00000000000000000000000000000
000 00000000000 O0O0S5000600000

80

000000000000 O0OO0O0O0OO0O0D0OO0O0DO0O?700000

90

00000000010 w/vO0O50w/v0000000000800000

100

000000000000 00O000000000O000O00O07000000

110

0000000000001 0w/vO0O50w/v00000O000O0O01000000
120

00000000 L-000000000007000000

130

0000000000.010w/v0O050w/v00000000001200000
140

0SEQ ID NO:20OOSEQ ID NO:30ODDODDDOODODODOODDO0.0010020000
D00O00Omg/kg0 000000000010130000000000

150

0SEQ ID NO:20OODDODODOSEQ ID NO:30DODO500160mg/kg0 000000
00010140000000000

160

0SEQ ID NO:20 O OSEQ ID NO:30 OO 1mg/midO0100mg/miO00 00000
00D010130000000000

170

0SEQ ID NO:20 O OSEQ ID NO:30 OO 10mg/ml0O080mg/ml00 00000
00010130000000000

180

0001017000000 00000000000000O000O000O00C0O00000O
00000000000 O0O0OoO

190

00000000000 000000180000

200

00000000000 O0O00O00018000190000

210

0001017000000 00000000000000000O000O000O0000O
0000000000000 O0O0O0O0O0

220

00000000000 000000210000

230

000000000000 O00O00021000220000

Dooooao

Do0oo

O

O
O
O
O
O



(33)

JP 2023-549126 A 2023.11.22

SEQ | &7l s

D

NO.

1 | IALILEPICCQERAA PA (PIC1)

2 | IALILEPICCQERAA-PEG24 | PA-dPEG24

3 | IALILEP(Sar)CCQERAA PA-I8Sar

Ooo0o0ooan
goooooooooooo0oooooobooboooooo0ooooooooooooao
pgoodooooooobooooooobooooob oo obooooooooao
gooooooooooooooooobootooobooo0oooooooooooOooao
pgodoboooooooobooooooooboooooDobo0o0oDobooooooooao
oooooooooooobooo0oob oo oooooooboDoooboooboOoao
goobooooooooobooo0oooooobooooobo0ooDbooooooooao
O

Ooo00ooao

Ooooao

O Ooo0oooao

O 0Ooo0oooao

10

20

30

40

50



(34) JP 2023-549126 A 2023.11.22

1. Fosgerau K and Hoffmann T (2014) Peptide therapeutics: current status and future
directions. Drug Disc Today 20: 122-129.

2. Ali AM, Atmaj J, Van Oosterwijk N, Groves MR, Domling A (2019) Stapled peptide
inhbitors: a new window for target drug discovery. Comp Struct Biotech J 17: 263-281

3. Sharp JA, Hair PS, Pallera HK, Kumar PS, Mauriello CT, et al. (2015) Peptide Inhibitor
of Complement C1 (PIC1) Rapidly Inhibits Complement Activation after Intravascular Injection
in Rats. PLoS ONE 10: e0132446.

4. Hair PS, Sass LA, Krishna NK, Cunnion KM (2017) Inhibition of Myeloperoxidase
Activity in Cystic Fibrosis Sputum by Peptide Inhibitor of Complement C1 (PIC1). PLoS ONE
12: e0170203.

5. Hair PS, Cunnion KM, Krishna NK (2017) Peptide Inhibitor of Complement C1 Inhibits
the Peroxidase Activity of Hemoglobin and Myoglobin. Int J Pept 2017; 9454583,

6. Gregory Rivera M, Hair PS, Cunnion KM, Krishna NK (2018) Peptide Inhibitor of
Complement C1 (PIC1) demonstrates antioxidant activity via single electron transport (SET) and
hydrogen atom transfer (HAT). PLoS ONE 13: €0193931.

7. Hair PS, Enos AI, Krishna NK, Cunnion KM (2018) Inhibition of Immune Complex
Complement Activation and Neutrophil Extracellular Trap Formation by Peptide Inhibitor of

Complement C1. Front Immunol 9: 558.

8. Hair PS, Rivera MG, Enos Al, Pearsall SE, Sharp JA, et al. (2017) Peptide Inhibitor of
Complement C1 (PIC1) Inhibits Growth of Pathogenic Bacteria. International Journal of Peptide
Research and Therapeutics DOI 101007/s10989-017-9651-z.

9. Matsui SM, Kiang D, Ginzton N, Chew T, Geigenmuller-Gnirke U (2001) Molecular
biology of astroviruses: selected highlights. Novartis Found Symp 238: 219-233; discussion 233-
2106.

10. Bonaparte RS, Hair PS, Banthia D, Marshall DM, Cunnion KM, et al. (2008) Human
astrovirus coat protein inhibits serum complement activation via C1, the first component of the

classical pathway. J Virol 82: 817-827.

11. Hair PS, Enos Al, Krishna NK, Cunnion KM. (2019) Inhibition of complement
activation, myeloperoxidase, NET formation and oxidant activity by PIC1 peptide variants. PLoS

ONE 14: e0226875.

12. Cunnion KM, Lee JC, Frank MM (2001) Capsule production and growth phase influence

binding of complement to Staphylococcus aureus. Infect Immun 69: 6796-6803.

10

20

30

40

50



gooad

gooao
ABO BT v 4

100

&M%

50

HBIZHT 5%

50

HBIZHT 5%

2 4
RLS-0088 {mg/rmi)
A

RLS-0071 {mg/ml)

B

(35)

gooao

EmE&xtIntralipidic&+5, RLS-0088% 5 X 5hl=5v ki
F—i—L A L1=ClofE & OPKD#ER (200mg/ke)

oy

RLEDUBE (myiml}

JP 2023-549126 A 2023.11.22

EAROEM

A

| Lipo-RLEGD8R
m RLE.O08R

EmE&xtIntralipidicH+5. RLS-0088% 5 X 5hi=5v thid
A —iX— LA L1=ClofE& DPKDFER (200mg/ke)

& EXFUU

- YT

s PAINE VEE
e AFAZY

& EXFTY

s Y TUB

s PAIIEVEE
e AFAZY

bl
P

0.8

RLE-DU8E (mygiml)
o
S

EAROEM
B
gooad
F32 25 24 F32 280 48

B Lipo-RLS.0O8R
mn RLE.0088

FLF 2
)

i

10

20

30

40

50



gooad

(36)

RIERLIRTR
LR Rl HOL

B

Fe B R FIL - B R

WCh BUAH BCHh BCH  F Fn

5 2%

FIOL

¥ 2

ooooad
2023549126000001.app

JP 2023-549126 A 2023.11.22

10

20

30

40

50



(37) JP 2023-549126 A 2023.11.22

gooooboag

INTERNATIONAL SEARCH REPORT International app]ication Mo,
PCTAUS 21/57802

A. CLASSIFICATION OF SUBJECT MATTER
IPC-  AB1K 38/08, AB1K 38/10, AB1K 900, A61K 9/127 (2022.01)

CPC - A61K 38/08, A61K 38/10, A61K 9/0019, A61K 8/1271

According to International Patent Classification {IPC) or to both national ¢classification and IPC

B.  FIELDS SEARCHED

Minimum dotumentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fietds searched
Sea Search History document

Electronic data base consuited during the intemational scarch (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2016/210370 A2 (EASTERN VIRGINIA MEDICAL SCHOOL et al.) 2¢ December 2016 5-6
e ((20,12,2016); para [0013), (0018], [0032], [0034], [0131), [0163], SEQ IO NO: 3, Claim 1, Tabls | ———w——-—
Y 2 1-4,7-13
Y WO 2017/093810 A2 (PHARGON INC) 8 Juna 2017 (08.06.2017); Abstract; para [00040], 1.4
[00075], [0076)
Y WO 2008/013955 A2 (NEKTAR THERAPEUTICS) 31 January 2008 (31.01.2008): Abstract, 7-13
Claim 11
US 2016/0184231 A1 (SANOFI) 30 June 2016 (30.06.2016); Absltract; para [0026] 10-11
Y WO 2018/189372 A1 (VALNEVA ALISTRIA GMBH) 18 October 2018 {18.10.2018); Abstract, p {12-13
22,In1-2
D Further documents are listed in the continuation of Box C. D See patent family annex,
*  Special categories of cited documents: “T* [ater document published afer the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to wnderstand
1o be of particular relevance the principle or theory underlying the invention
“D™ document cited by the applicant in the international application “X'" document of particular relevance; the claimed invention cannot be
“E™ earlier application or patent but published on or after the intemational considered novel or cannot be considered to involve an inventive step
filing dute when the document is taken alone
L™ document which maﬁ thraw doubts on priotity claim(s) or which "Y" document of particular relevance; the claimed invention cannot
is cited to establish t

d:ublication date of anoiher citation or other be considered to involve an inventive step when the decument is
ed) combined withone or more other such documents, such combination
being obvious to a person skilled in the art

special reason (as speci
“0  documentreferringtoan oral disslosure, use, exhibition or other means

“P"  document published prior to the international filing date but later than  “&” document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
18 February 2022 MAR 16 2022

Name and mailing address of the ISA/US Authorized officer

Mail Stap PCT, Attn: ISA/US, Commissloner for Patents ' Kari Rodriquez

P.C. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCTMUS 21/57802

Box No. II Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

because they relate 1o subject matter not required to be searched by this Autherity, namely:

2, I:I Claims Nos.:

because they relate to parts of the intetnational application that do not comply with the prescribed requirements to such an
exient that no meaningful international search can be carried out, specifically:

3, Claims Nos.: 14-23
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No, IIT  Ohservations where unity of invention is lacking (Continuvation of item 3 of first sheet)

This [nternational Searching Authority found multiple inventions in this international application, as follows:
This application contains the following invanticns or groups of inventions which are not so linked as to form a singla general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriste additional search fees must be paid.

Groups |+: Claims 1-13, drawn to a compaosition comprising a PIC1 peptide and a lipid based carrier. The composition will be searched
1o the extent that the PIC1 peptide encompasses SEQ ID NO: 3. It Is believed that ¢laims 1-13 encompass this first narmed Invention,
and thug these claims will ba searched withaut fee ta the extant that they encompass SEQ 1D NO: 3. Additional PIC1 peptide(s) will ba
searchad upen the payment of additional feas. Applicants must specify the claims that encompass any additionally elected PIC1
peptide(s). Applicants must further indicate, if applicable, the clalms which encempass the first named invention, if diffarent than what
was indicated above for this group. Failura to clearly identify how any paid additional inventlon faes are to be appliad o the "+" group(s)
will result in only the first claimed invention to be searched. An exemplary election would be a composition comprising the PIC1 peptida
of SEQ ID NO: 2 {Claims 1-13).

*****Contlnued in Supplamental Box******

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 claims could be searched without effort justifying additional fees, this Autherity did not invite payment of
additional fees.

i D As only some of the requited additional search fees were timely paid by the applicant, this mtemat:onal 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.:
1-13 limited 1o SEQ ID NO: 3

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.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 {continuation of first sheat (2}) (July 2019}
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INTERNATIONAL SEARCH REFORT International application No.

PCTMJS 21157302

Contination of Box NO. [Il (Observalions where unity of invention is lacking):

The inventions listed as Groups |+ do not relale 1o a single general inventive concept under PGT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special tachnical features for the following reasons;

No technical featuras are shared between the amino atid sequences of Groups 1+ and, accordingly, these groups lack unity a prioni.

Additlonally, aven if Groups I+ wera considersd to shara the technical featuras of including: a PIC1 psplide and a lipid based carrier,
these shared tachnical features are previously disclosed by WO 2018/210370 AZ to Eastem Virginla Medical School et al. (hereinafter
"EVMS") and WO 204 7/0936810 A2 to Pharcon Inc. (herelnafter "Pharcon”).

EVIMS teaches (instant claim 1) a composition comprising a therapeutically effsctive amount of a PIC1 peptida (para [0019] "The PA
peplide |s also known as PIC1 {(Peptide Inhibitors of Complement Cl), AstroFend, AF, or SEQ ID NO: 3, As used heregin, the term "PIC1
poplldes™ include SEQ ID NO: 3 as well as other amino acid sequences that are the same as SEQ ID NO:3 but with PEGylation
modifications.”; para [0183] "The present disclosure provides pharmaceutical compasitions capable of regulating the complemant
system, comprising at least one peptida compound, as discussed above, and at least one pharmaceutically acceptable camier, diluent,
stahilizer, or excipient. Pharmaceutically acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentrations employed."}, howaver fails to teach a lipld basaed carrier.

Pharcon teachas a lipid carrier for delivering peplides (Abstract “The present disclosura relates lo self-emulsifying phamaceutical
compositions for transmucosal delivery of biologically active peptides and protains.”; para [$0075) "It was unexpectedly found that
Incorporation of such polar hydrophobic aromatic component as salicylic acld ester in some ratios into lipid phase of the emulsion allows
complete solubilization of peplide-counter-ion complex in the oil core and keeps it In dissolved stata after formation of the oil-in-water
emulsion. It not anly significantly improves incorporation of the farmed complex/salt Into lipid phase of the colloidal delivery system, e.g.,
emulsion, nanoemulsion or micelles, but also noticeably increases drug transporting via biological barriers.”}.

Given that EVMS teaches wherein the peptidas are diracted towards mucesal build up In complement-mediated inflammation (para
[0013] "Complement-mediated inflammation may be a major contributor ko inflammatary lung damage in GF. Treatmenl of CF includes a
regular freatment routine to maintain iung health and good nutrition, Other treatments for CF include airway clearance every day to help
loosen and clear thick mucus that ean build up in the lungs, inhaled medicinas, including antibiotics, to help keep the airvays clear, and
pancraatic enzyme supplemenis 1o improve absorption of vital nutrients. There is a need for both anti-inflammatory and anti-microbial
treatments for CF "), and Pharean teaches wherein lipid carders can be usad for transmucosal delivery {para [00040] "The object of the
invention is to provide safe and convenient method for transmucosal delivery of blologically active peptide, providing fast onset of
biological action.”; para [0076] "The lipid-aniuble protein or paptide complex with hydrophobic countes-ion, reversibly (non-covalently}
associated with the basic amino acid(s) of the peptide chain, penstrates through mucosal layers remaining incorparated into intemal
area of tha oil droplet, being protected from damage and degradation, and gradually releases the biologically aclive polypeptide inside
the body tissues, praviding fast and effective anset of physlological action ™}, it would have been olivious to an artisan of ordinary skill in
the art to utilize a carrier capable of facilitating transmucosal delivary,

As said technical features were known in the art at the time of the invention, these cannot be considered special tachnical features that
would otherwise unify the groups. :

Groups I+ therefore lack unity under PCT Rule 13 because they do not share a same or comresponding special technical faature.

ftem 4 {continued):

Clalms 14-23 are improper multiple dependent claims bacause they are dependent claims and are not drafted in accordance with the
second and third sentences of Rule 6.4(a).

Form PCTASA/210 (extra sheet) (July 20 1'9)
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