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This application contains the following invantions or groups of inventions which are not so linked as to form a single general inventive
concapl under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-4 and 8-44 are drawn to synthetic methods of making a first water-soluble polymer, and synthetlc methods of making
branched or hyperbranched first water-soluble palymer.

Group |1+: claims 45-80 are drawn to compositions.

The firsl ihvention of Group I+ 1s restricted lo a synihetic method of making a first water-soluble polymer, cornprising: polymerizing a
backbone unit, wherein 1the backbone unit comprises a monomer unit, wherein the monomer unit {s selected from the group consisting
of: acrylamide, and al Jeas! ane mucin-binding unit, wherain the mucin-binding unit comprises monomer units, wherain the manomer
units are: acrylic acid, methacrylic acid, and 4-vinylbenzoic acid, to form the firsl water-soluble polymer using pholoiniferter
polymerization under inverse miniemulsion conditions, wherein the first waler-soluble polymer has a structure thal is linear, and wherein
Ihe first water-soluble polymer is a block copalymar; and a synthetic methed of making a branchad or hyperbranched first water-soluble
pelymer thereof. The first named invention has been selected based on the guidance set forth in section 10,54 of tha PCT International
Swearch and Preliminary Examination Guldelines. Specifically, the first named invention was selected based on the first listed elemant for
aach of the variablas presented in the claims {backbone manomar unit — clalms 8, 9; mucin-binding monomer units — claims 14, 16, 17).
Itis believed that claims 1-4, 8, 9, 12; 14, 16-20, 25, and 29-32 read on this first named invention and thus these claims will be searched
withoul fee to the extent that they read on the above embodiment. ’

The firsi invention of Group I+ is restricted to a composition, comprising a first branched or hyperbranched water-soluble polymer having
a molecular weight of about 10 kDa to 16,000 kDa, whersain the first branched or hyperbranched water-scluble polymer includes a
plurality of backbone units and at isast one first type of a mucin-binding unit, wharein the backbona units comprise greater than 50% of
\he first branched or hyperbranched water-secluble palymer based on melecular weight, wherein when the branched or hyperbranched
first water-soluble polymer | formed the backbone unit lg the reaction product of a multifunctional water soluble monomer and a water
soluble monofunctional unit, whereln the mol% of the multifunctional water scluble-monomer is lags than 1 % relative to the mol% of the
menofunclional water saluble menomer, whereln the monofunclional water soluble monomer is selected from N N-dimethyl acrylamide;
wharein the first lype of mucin-binding unit comprises of 1 unit up to 50% of the first branched or hyperbranched watar-soluble polymer
baged an molecular weight, wherein the firsl type of mucin-binding unit is funclionalized so the first branched or hyperbranched
water-soluble palymer has the characteristic of altering the hydralion, rheolegy, or both of a mucin polymer, a second watersoluble
polymer, or a combinalion thereof, whersin altering the hydration, rheology, or both is achieved through mucoadhesion, mucalability,
mucointegration, or a combination thereof; and a composition tharaof. .

Applicant is Invited to elect additional formula(e) for each additlonal compound 1o be searched in a specific combination by paying an
additional fee for each sel of election. Each addilional elecled formula(e) requires tha selaction ol a single definition for each compound
variable, An'exemplary election would be a synthetic method of making a frst water-soluble polymer, comprising: polymetrizing a
backbone unit, wherein the backbone unit comprises a monomer unit, wherein the monomer unit is selected from the group consisting
of: N N-dimethylacrylamide, and at least one mucin-binding unit, wherein the mugin-binding unit comprisas monamer units, wherein the
manomer units are: acrylic acid, methacrylic acid, and 4-vinylbenzoie acid, lo form the first water-soluble polymer using photoiniferter
polymerizalion under inverse miniemulaion conditions, wherein the first water-soluble polymer has a structure that is finear, and wherein
the first water-soluble polymer is & block copolymer; and a synthetic method of making a branched or hyperbranched first water-soluble
polymar. Additional formula(e) wilt be searched upon the payment of additional fees. Applicants must specify the claims that read on any
additional elected inventions. Applicants must further indicate, If applicable, the claims which read on the first named invention if different
than what was indicated above for Lhis group. Failure to clearly Identify how any paid additional invention fees are to be applied to the *+”
groupis) will result in only the first claimed invention to be searched/examined.

The inventions listed in Groups |+ and |1+ do not relate to a single gensral inventive conocept under PCT Rule 13.1, because under PCT
Rule 13.2 they lack the same or correspanding special technical features for the following reasons:

The special lechnical features of Group I+, synthetic methods of making a first water-soluble polymer, and synthetic methods of making
a branched or hyperbranched first water:soluble polymer, ara not present in Group [I+, and the special technical features of Group (14,
composliiang, are not present in Group |+,

The Groups I+ and Il+ formulae do not share a significant structural element requiring the seletion of alternatives for the backbene
menomer unit and muein-binding monomer units and accordingly these groups lack unity a priori.

Additionally, even If Groups M and 11+ were considered to share the tachnical features of a synthetlc mathod of making a first
water-soluble polymer, comprising: polymerizing to form the first water-soluble polymer using phetoiniferter polymerization under inverse
miniamulsion conditions; a synthelic mathod of making a branched or hyperbranched first water-soluble polymer, comprising:
palymerlzing to form the branched or hyperbranched first water-soluble polymer, whersin the branched or hyperbranched first
watsr-soluble polymer has a molecutar weight of about 10 kDa to 10,000 kDa, wherein altering the hydration, rheology, or bolh is
achigved through mucoadhesion, mucolability, mucointegration, or a combination thereof, and a composition, compriging a first
tranched or hyperbranched water-soluble polymer having a molacular weight of about 10 kDa to 10,000 kDa, whersin allaring the
hydratlon, rhealogy, or bath is achleved through mucoadhesion, mucolability, mucointegration, or a combination therecf, these shared
technical features do not répresent a contribution aver the prior art as disclosed by “Photocontrolled Living Polymerlization Systems wilth
Reversible Deactivations through Electron and Energy Transfer’ to Shanmugam et al. and US 2014/0005378 A1to Gu.

“Phatoeontrofled Living Polymerization Systems with Reversible Deactivatlons through Electron and Energy Transfer’ to Shanmugem et
al. discloses a synthelic method of making a first water-soluble polymer, comprising: polymerizing to form the first waler-soluble polymer
using phetainiferter polymerization under Inverse miniemulsion conditions (Pg. 4, Col. %, last paragraph, polymerization of PMMA under
UV irradiation at amblent iamperature with iniferter 1-cyanc-1-methylethy| diathyldithiocarbamate (MANDCY; Pg. 4, Col. 2, Para. 1,
UV-mediatad invarse minlemulsion of OEGMA in the presence of Irgacure 2959); a synthetic method of making a branched or
hyperbranched flrst water-soluble polymer, comprising: polymerizing to form the branched or hyperbranched first waler-solubla polymer
(Pg. 4, Cal. 1, last paragraph, Iniferter (initlator-transfer agent-terminator) palymerization mediated by dithiucarb_amale {DC) was one of
the eariiest forms of controlled/living radical polymerization initiated under UV irradiation which affarded syn!hesml of r'nyrlad_ qraft
copolymers, block copolymers, star polymers, and hyperbranched palymers; Pg. 4, Col. 2, Para. 1, Uv-mediatad inverse miniemulsion
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of OEGMA in the presance of Irgacure 2953).

US 2014/0005379 A1 to Gu teaches a composition (Para. [0018], compeosition), comprising a first branched or hyperbranched
water-solubla polymer having a molecular weight of aboul 10 kDa to 10,000 kDa (Para. [0087], the polysaccharide is a branched
polysaccharide; Para. [0038), Dextran with MW 1.5 kDa, 8 kDa and 10 kDa), wherein allering the hydration, rheology, or both is
‘achieved through mucoadhesion, mucolabilily, mucaintegration, or 2 combinaticn thereof (Para. [0015], mucoadhesive dalivery systems
that can be retained at 8 mucosal site ... adhesion can be controlled without substantially compromising the stability of the delivery

- systam; Para. [0276], abundant hydroxyl groups on the Dextran surface may induce sufficient hydration layer around the NPs to limit

protein adsorption).

The inventlons listed in Groups [+ and ll+ therefore lack wnity under Rule 13 because the&f do not share a same or corresponding spesial
technical feature.
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