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4, In 29-38; col 7, In 28-34
A US 2008/0187591 A1 (Rhee et al.) 07 August 2008 (07.08.2008), para [0018]; [0020]); [0025]; 1-13
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cited to establn publicstion date of another citation of O wy  gocument of particular relevance; the claimed invention cannot be
speciel reason (83 specified) considercd Inpall;mlva an inventive step when the document is
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Bex No, 11 Observations where certain clnims were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:
because 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 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. 1l Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concapt under PCT Rule 13.1. In ordar for all inventions to be examined, the appropriate additional examination fees must ba paid.

Group | Is directed to a hydrogal composition, comprising a polysaccharide substrate or derivative thereof having a molecular weight of
160 Dalton to 80,300 Dalton and compriging at least two reactive nucleophllic groups; a synthetic, hydrophilic polymer of a molecular
welght of 200 Dalton 1o 100000 Dalton and comprising at leas! two nucleaphilic reactive groups; and a crosslinking agent,

Pleass see extra sheet '

H

1. EI As all required additional search fees were timely paid by the applicant, this intcrnational scarch report covers all searchable
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. D 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 claitns Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
1re“s:13riched to the invention first mentioned in the claims; it is covered by claims Nos.:

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 scarch fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specifted in the invitation.
D No protest accompanied the payment of additional search fees.

Form PCTAISA/210 (continuation of first sheet (2)) (July 2009)
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Search Terms Used:

(CHITOSAN NEAR20 NUCLEQPHILIC)

{CHITOSAN OR CARBOXYMETHYLCHITOSAN OR CARBOXYMETHYLCELLULOSE OR CARBCXYMETHYL CELLULOSE)
{COMMINUTS OR PULVERIZ$ CR PARTICLE-SIZE OR PARTICLE SIZE}

(ELECTROPHIUIC OR ELECTRO-PHILIC) AND (NUCLECPHILIC OR NUCLEQ-PHILIC)

(GLUTARALDEHYDE NEAR20 CROSSLINKS)

({GRINDING NEARS CRYOGEN$) OR CRYQGRINDING OR CRYQ-GRINDING OR CRYOMILLS OR CRYQ-MILLS)
HEAT TREATED GLUTARALDEHYDE

(HYDROGEL OR HYDRO-GEL)

{HYDROGEL)Y NEAR20 COOLING)

{{LASER OR RADIATS OR IRRADIATS) NEAR30 (TUMOR OR TUMOHQUS))

{PEG OR POLYETHYLENEGLYCOL OR POLYETHYLENE-GLYCOL OR POLYETHYLENE GLYCOL)

TISSUE SCAFFOLDS

Box No. 1ll Unity of Invention is Lacking:

This application contains the following inventions or groups of Inventions which are not so linkad as to form a singla genesal inventive
congcept under PCT RAule 13.1. In order for all inventions to be examined, ihe appropriate additional examination fees must be paid.

Group | is directed to a hydrogel compesition, comprising a potysaccharide substrate or derivative thereof having a molecular walght of
160 Dalton to 80,300 Dalton and comprising at least two reactive nucleophllic groups; a synthetic, hydraphilic polymer of a molecular
waight of 200 Dalton to 100000 Dalton and comprising at least two nucleaphilic reactive groups; and a crosslinking agent.

Group |l is directed to a method of making a fragmented hydrogel composilion, comprising: combining components of the hydrogel
compaosition of claim 1 in a solution; allowing the solution o cure for a sufficient pericd of time to ferm a cured hydrogel composition; and
fragmenting the cured hydrogel compaosition 1o form a {ragmented hydrogel compesition.

Greup |1l is directed to a method of reducing bleeding of a wound on a subject, comprising: positicning the fragmented hydrogel
compasition of claim 1 over at least a portion of the wound, wherein the pesitioning of the fragmented hydrogel composition reduces
bleeding of the wound as compared to the absence of the fragmented hydragel composition. .

Group IV is directed to a method of filling a void in a tissue, comprising:
positioning the fragmented hydrogel composition of claim 1 in the void, wharein the positioning of the fragmented hydrogel composition
partially or completely fills the void,

Group V i directed to a method of raducing adhesion or friction between two or more adjacent tissues, comprising: positioning the
fragmented hydrogel cempesition of claim 1 betwean the two or more adjacent tissuss, wherain the positioning of the fragmented
hydregel compesition reducas adhesion or frictlon b the two or more adjacent tissues as comparad to the absance of tha
fragmenied hydrogel compaosition,

Group VI Ia directed to a method of dalivering a therapeutic or palliative agent 1o a subjact, comprising: administering the fragmentad
hygmgal compogition of clalm 1 to a subject, whereln the administering provides delivery of the therapeutic or palliative agent to the
subject.

Group VIl is directed to a method of augmenting an existing target fissue, comprising: administering the fragmented hydrogel
composition of claim 1 o an existing target tissue, wherain the administering provides for augmenting the existing target tissue as
compared ta the absence of the fragmented hydrogel compesition.

Group Vil is directed to a method of reducing leakage across suture lines, anastomoses, or incisions, comprising: pasitioning the
fragmentad hydrogal composition of claim lover at least a portion of the suture line, anastomaoses, or incision wherein the positicning of
the fragmanted hydrogel composition reduces leakage of fluid across the suture line, anastomoses, or incision as compared to the
absence of the fragmentad hydrogel compasition.

Group IX is directed to a method of flling or closing a targeted vasculatura or aneurysm; comprising: depaositing the fragmented hydrogel
composition of claim 1 within tha tangeled vasculatura or ansurysm, wherein the deposition of the fragmented hydrogel composition fills
or closes the targeted vasculature or aneurysm,

{continued on next extra sheet)
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Box No. lIl Unity of Invantion Lacking (continued):

Group X is diracted to a mathed &f providing a moist environment that covers and protects an exposed surface tissue of a subject,
comprising: pesitioning the fragmented hydrogel composition of claim tover at least a portion of the

exposed surface tissua, wherein the positioning of the fragmented hydrogel composition provides a moist environment that covers and
protects the exposed surlace tissue as compared to the absence of the fragmented hydrogel compasition.

Group Xl is directed to a method of applying a fragmented hydragel composition o a medical implant, compnising: depositing the
fragmented hydrogel compesition of claim 1 on a medical implant.

Group Xl is directed 1o a method of forming a tissue scaffold, comprising: forming the fragmented hydrogel compesilion of claim 1 Into a
scalfold for tissue engineering or rageneration, wherein the tissue scaifold optionally further comprises mammalian cells.

Group Xl is directed to & method of forming an energy barrier batween a target tissue and an adjacent tissue, comprising. pasitioning
the iragmented hydrogel composition of claim 1 betwean a target tissue and an adjacent tissua, whereln the positioning of the
fragmented hydrogel composition reduces transmission of energy from tha targat tissue to the adjacant tissue as compared to the
absence of the fragmented hydrogel composition.

Group XIV |s directed to a method of adhering two of more fissues to each other, comprising: positioning the fragmented hydrogel
compoesition of claim 1 betwesn at least two tissues, wherein the positioning of the fragmented hydrogel compesition provides for
adhering of the two tissues to each other as compared to tha absence of tha fragmented hydrogel composition.

Group XV is direcled to a kit, comprising: the fragmenied hydrogel compaosition of claim 1, and a delivery devica to provide for dellvery of
the fragmanted hydrogel {0 a target area or lissue. i

Note: Claims 21-34 refer to the “the fragmented hydrogel of claim 1;* howaver, claim 1 does not provide antecedent basis for "the
fragmented hydrogel.® For purposes of this analysis claims 21-34 ara presumed to refer to the “the hydrogel of claim 1.*

- see extra shaet

The claims are desmed to correspond to the Groups listed above In the following manner:
Group |: glaims 1-13

Group II: claims 14-20

Group Il claims 21

Group IV: daims 22

Group V: claims 23

Group VI dlaims 24 l

Group VII: clalms 25

Group Vili: claims 26

Giroup I1X: claims 27 -
Group X: claims 28

Group Xk daims 28-31 ' .
Group XN: claims 32 t

Group XN claims 33

Group XIV; claims 34

Group XV claims 35-42

Groups 1-XV lack unity of invantion, because even though the inventions of these groups require tha technical feature of the hydrogel
compaosition of claim 1 and more specifically tha hydrogel composition comprising a polysaccharide substrate or derivative thareof
having & molacular weight of 160 Dalton to 80,300 Dalton and comprising at least two reactive nucleophilic groups; a synthetic,
hydrophilic polymer of a molecular weight ¢f 200 Dalten to 100000 Dalton and comprising at least two nucleophilic reactive groups; and
a cresalinking agent, this technical featura is not a special technical featurs as it does not make a centribuion over the prier art in view of
US 2007/0031488 A1 {o Zong ot al. (hareinafter ‘Zong™), which disclosas a hydrogel composition (para [0002]), comprising a
polysaccharide substrate or darivative thersot comprising at least two reactive nucleophilic groups (para [0056], [0070]); a synthetic,
hydrophilic polymer of a molecular weight of 200 Dalton to 100000 Dalton and comprising at least two nucleophllic reactive groups (para
[6042], [0015]); and a cresslinking agent. (para [0041), [0070), [0080}) and further to US 4,532,134 A to Malette et.al. (herginaiter
‘Maletta’), which discloses the polysaccharide having a molecular waight of 160 Dalton to 80,300 Dalton (tabla A; col 2, In 45) comprising
at least two reactive nucleophilic groups {col 2, In 10-30 - formed by deacaetylation). In addition, US 2007/0275246 A1 to Payne et al.
(herelnafter 'Payne’), discloses a nucleophilic chitesan, which is an amine-rich polysaccharide derived by deacetylation usad in forming
hydrogels {para [0077], [0076]).

It would have been obvious te one skiled in the art to use the nucleophilic polysaccharide, as disclesed by Malette {formed by
deacstylation, as disclosad by Payne), in forming the hydrogel, as disclosed by Zong, to optimize the propedies of the reactants (ses
Payne para [0077], [0076]) for ferming hydrogels useful in treating mammaliam tissues (see Maletie, abstract).

Groups |-XV therafore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature,
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