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BERE [#] [L/m2.h.bar] RHIEEE [%] FHIEZE [%]
TCZ-0 0 55+0.9 82.1+0.3 329+02
TCZ-10 10 37+03 945+0.2 47.3 +0.1
TCZ-20 20 23+03 96.3+0.1 542 +02
TCZ-30 30 15+04 99.5+ 0.1 73.5+0.1
TCZ-40 40 12+02 99.7 + 0.1 74.2 +0.1
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L] Cr SO,* HiGER S
RH1E 3 PE 1 3
TCZ-X (XZHER) 28.6 83.2 Cl= 20 mM NaCl
8042'2 20 mM Na2804
RCP 2t)L[1] 16.6 30.5 Cl= 10 mM NacCl
SO4Z'Z 10 mM Na2804
ZCNT/PA [2] 9 - CI: 70 mM NaCl
SO4Z'Z 70 mM Na2804
ZNP/PA [3] 9.3 - CI: 1000 ppm NaCl
SO4%: 1000 ppm NaSO4
GO/TMC [4] 19 46 Cl= 20 mM NaCl
8042'2 10 mM Na2804
1% PEO [5] 52 89 Cl= 10 mM NaCl
8042'2 10 mM Na;SO4
PRP/TMC [6] 7-10 5-20 CI: 2g/L NaCl
8042-2 29/L I\/IgSO4
MMSN/PA [7] 29 80 CI 5 mmol/L NaCl
S0O4%: 5 mmol/L Na,SO4
MPD-HOMCs/TMC 50 87 CI: 2000 ppm NaCl
[8] SO4%: 2000 ppm NaSO4
NFGa 10 50 NaCl/MgSO, (B#ARIERIRE)

a3 /518 (NF) R - 22vhki—ME; https://www.sterlitech.com/nanofiltration-nf-membrane.htm
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NaCl/Na,SOs 7 Bt % 5 O LL 8%

D& 2N—ILOFEA | 3NN—ILDEH | 43 —ILDEA

TCZ-0 1.0 1.1 1.2

TCZ-10 3.1 3.3 3.2

TCZ-20 3.4 3.4 3.6

TCZ-30 3.6 3.5 3.7

TCZ-40 3.8 3.7 4.3
Oooogao
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“A™ document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of parficular relevance the principle or theory underlying the invention

Ty ducument cited by the applicant in the i ional ppplicetion “X*  dogument .,fpgﬁcu[ar mg%vance;_:lhe cl',ila.imcd {nvenﬁun cannot be
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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:

1 D Claims Nos.:
bhecanse they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

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

3. Claims Nos.: 5-16, 23-39, 44-50
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(2).

BoxNo.III  Observations where unity of inventivn is lacking (Continnation of item 3 of first sheef)

This International Searching Authority found multiple inventions in this international application, as follows:

-~ Sea Extra Sheat —

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

2, l:] As all searchable claims could be searched without effort justifying additional fees, this Authonty did not invite payment of
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3. D As only some of the m%llnred additional search fees were timely paid by the applicant, this international search report covm
only those claims for which fees were paid, specifically claims Nos::

4, Norequired additionsl search foes were timely paid by the applicant. Consequently, this international search report ia restricted
0 the invention first mentioned in the claims; it is covered by claims Nos.:
14,17-22

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payrment of a protest fee.
I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
foe was not paid within the time liniit specified in the invitation.
D No protest accompanied the payment of additional search foes.
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INTERNATIONAL SEARCH REPORT Tnfermational application Mo,

PCT/US 22/26981

Continuation af: o
Box [ll Observations where unity of inventlon Is lacking

This application contains the follewing Inventions or groups of imsantians which are ot 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: Clalms 1-4 and 17-22 directed to a crosslinked copolymer network, comprising: a copolymer, comprising a plurelity of
zwitterionic rapeat urils, and a plurelity of & first type of hydrophobic.repeat units; & plurality of croesiinking units; and & plurality of
crosslinks; whereln each crossiinking unit comprises a first tarminal thiol moiety and a second terminal thiol moiety; each hydraphobic
repeal unit comprises an alkene; and each crosslink is formed from (i) the first terminal thiol molety of & crosslinking unit and the alkene
of a first hydrophoblc repeat unit, and (ji).the second terminal thlol meiety of the. crosstinking unit and the alkens of a sscond
hydrophobic repeat unit; and a thin film composite membrane, comprising a porous substrate, and a selective layer compriging a
crosslinked copolymer network, wherein an average affactive pore size of the porous substrate [s larger than an average effective pore
size of the selective layer; and the-sslactive layer is disposed on a surfacs of tha porous substrate. -

Group II: Claims 40-43 directed to a method of making a crosslinked copolymer network, the methed comprising: providing a copolymer
comprising a plurality of zwitterlonic repeat units, and a plurality of a first type of hydrophobic repeat units; wherein each hydrophobic
repeat unit comprises an alkene, and providing a plurality of crosslinking units; whereln each crosslinking unit comprises a first terminal ,
thiol moisty and a second terminal thiel molety; providing a phate initiztor, and admbing tha copolymer, the plurallty of crosslinking uniis,
and the phato initiator, thereby forming & mixture; and imadiating the mixture with UV light, tharaby forming a crosslinked copolymer.

The Inventions listed as’ Groups -1l do not relete to a single.ganeral inventive concapt undsr PCT Rule 13.1 because, under PCT Rule
13.2, they iack the sama or corresponding special tachnical features for the following reasons:

Special Tachnical Featurgs:

Group | requites a thin film composite mermbrane, comprising a porous substrate, and a selactiva layer comprising a crosslinked
copolymer network, not specifically required by Group |1

Group |l requires a method of making a cresslinked copolymar netwark, the mathod uurnp;rtslng: Irradiating a mixture with UV fight,
theraby forming a crossiinked copolymer, not epecifically required by Group 1. .

Commeon Technical Featuras:

Groups | and I1 share the technical feature of a erosslinked copolymer network, comprising: a copolymer, comprising a plurality of
zwitierionic repeat units, and & plurality of a first type of hydrophobic repeat unlts; a plurality of crosslinking units; and a plurality of
crosslinks; wharaln each crosslinking unit compelses a first tarminal thiol molety and a second terminal thiol moiety; each hydrophoble
rapeat unlt comprises an alkene; and each crosslink fs formed from (1) the first terminal thiol moiety of a crasslinking unit and the alkens
of a first hydrophoblc repeat unit, and (ii) the second terminal thiol masty of the crosslinking unit and the alkene of a second
hydrophobic repeat unit.

However, these shared technical features do not represant a contribution over prior art, because the shared technical feature is obvious
over US 2017/0266350 A1 to University of Washington (hereinafter 'University'). University disclosaa a crosslinked copelymer network
(Abstract - "...Functionalized zwitterionic and mixed charge polymers and copolymers, methads for raking the polymers.and
copolymers, hydrogels preparad from the funclionalized zwitierionic and mixed charge polymars and copolymers..,'; para [0020] - *...In
certain of the hydrogel embodiments that Include crogslinks formed by & crossiinking agent, & will be appreciated that the nature of
croaskinking can be varled...”), comprising: a copolymer {para [0010] - "_..In one aspact, the inventlon provides functionalized zwitterionic
polymers and copolymers..."; para [0013] - .1t will be appreciated that the zwitterionic polymars and mixed charge copolymers may
further include other constitutional units (e.g.. the zwitlerlonic polymers can be copolymers)...), tomprising a plurallty of zwitterionic
repeat unlts (para [0063] - "...In a third embodiment, tha invention provides & method for forming & hydrogel, comprising reacting a first
polymer, a secdnd polymer, and & crosslinking agent to provide a hydrogel... wharsin the polymeric branches comprisa first
constitutional unlts selectad from the group consisting of zwitteflonlc constitutiorial units...'; para [00BE] - ...In certain of thase
embodiments, the first constitutiona! units are 2wittarionic constitutional units..% para [0086] - *...The star polymer was prepared by ATRP
from the tetrafunctional core having the radical inftiator groups and carboxybstaine methacrylate-therapaltic agant monomers...; see
instant claim 3}, and a plurality of a firet typa of hydrophobic repeat units (para [0013] - '...Suitable other constitutional units includa
sonstitutional units that include functional groups far imperting reactivity to the copolymers, or ather groups to Impart desired properties
to tha copolymer (e.g... hydraphoble group)...; para [0148] - ... Representative polymer backbones include.. vinyl momers (e.g.,
acrylate, methacrylate, acrylamide, mathacrylamide, styrana)...; para [0158] - .. Representative hydrophobic cotinter ions Include
carboxylates..."; see instant claim 4); a plurality of crosslinking units and a plurality of crosslinks {para [0020] - '...In certain of the
hydrogel embodiments that include crosslinks formed by a crogslinking agent, It will be eppreciated that the nature of crosslinking can be
varied..."); wherein each crosslinking unlt comprises a first terminal thlol molety and a secorid terminal thlol molety (para [(021] - ...In
certain of the hydrogel embodiments that include crosslinks formed by a crosslinking agent, the first functional group is a thiol, the
sacond functional group Is a thiol..."), but does not further spacifically disclose wharsin each hydrophebic repeat unit comprises an
alkane; each crossllnk Is formed from (i) the first terminal thicl molaty of a crosalinking nit and the alkene of a first hydrophobic repeat -
untt, or (ii} the second tetminal thiol moiety of tha crosslinking unit and the alkene of a sacond hydrophobic repeat unit...

-- Sea Extra Sheet —~

Fom PCT/ISA/210 (extra sheet) (July 2019)
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PCT/US 22/26981

Continuation of:
Box lIl Observations where unity of invention is lacking

..However, [t would have been obvious to one of ordinary skill In the art to create the crosslinked copalymer network wheraln each
hydrophoblc repaat unit comprises an alkene, as University discloses that "click” chemistry may be utilized o selactivaly react with
certain functlonal groups, including alkenes and thiols {see University, para [0021] - "...In other of the hydrogel embodiments that include
crosslinks formed by a crosslinking agant, the first and third functional groups and the second and third funcilonal groups are dick
chemistry reactive palrg, In cartaln of thess embodiments, the first and third functional groups are selected from... an azide and an
alkene, a thicl and a malemide..."; para [0102] - *...By virtua of their functionalized terminal ends, the polymers of the invention can be
convertad to further functionallzed polymers useful for making hydrogels of the invention, by compilmentary coupling chemistries (e.g.,
click chamistrigs, thiol xchange reactions, reductive reactions, and other chemistries known in the art}..."); and each crosslink is formed
from () the first terminal thiol moiety of & crosslinking unit and the alikene of a first hydrophoble repaat unit, and (i) the second terminal
thiol moiety of the crosslinking unit and the alkene of a second hydrophabic repeat unit, as hydrophobic compounds are knewn to exhiblt
tharapeutic and/or antimicrobial activity (see Univeraity, para [(158] - ...Other sultable counter ions include hydrophobic countar Jans
and counter ione having therapeutic activity (e.g., an antimicrobial agent)..."). ]

As the shared technical fealures wera known In tha art at the time of the invention, they cannot be considered comman technical
features that would otherwise unify the groups. Therafore, Groups |-l lack unlty under PCT Rula 13,

Form PCT/ISA/210 (extra sheet) (July 2019)
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MK,MT,NL,NO,PL,PT,RO,RS,SE,SI,SK,SM,TR),0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW ,KM,ML,MR,N
E,SN,TD,TG),AE,AG,AL,AM,AO,AT,AU,AZ,BA,BB,BG,BH,BN,BR,BW BY,BZ,CA,CH,CL,CN,CO,CR,CU,
CZ,DE,DJ,DK,DM,DO,DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,GT,HN,HR,HU,ID,IL,IN,IR,IS,IT,JM,JO,J
P, KE,KG,KH,KN,KP,KR,KW,KZ,LALC,LKLR,LSLULY MAMDMEMGMKMNMWMXMY MZN
ANG,NI,NO,NZ,0M,PA PE,PG,PH,PL,PT,QARORSRURW,SASC,SD,SE,SG,SK,SL,ST,SV,SY, TH,TJ,

TM, TN, TR,TT, TZUAUG,US,UZVCVN,WS,ZAZM,ZW
uboobodob toobobobo booud boboabdo bbb oboob ood

gbobooobogdD 4BO35 LCOS LP22
4D006 GAO06 MA21 MA31 MB0O6 MB11 MB19 MB20 MC24 MC28 MC37
MC38 MC39 MC69 MC81 NAO4 NA42 PAO1 PB24 PB27 PB52 PB55

PB70 PC11 PC41 PC80

4J030 BAO3 BAO4 BA42 BBO6 BBO7 BC43 BG23
4J100 ALO8P ALO8R AL75Q BA32P BA51H BA56P BA64P BB18R CA04 CAO05
CA31 FAO8 GCO7 HA37 HA53 HC70 HE22 JA15
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