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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2015Mm51512

' A.  CLASSIFICATION OF SUBJECT MATTER

IPC{B) - AB1K 31/695 (2016.01)

CPC - C08G 77/70 (2015.12)

According to [nternational Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbaols)

IPC(B) - AB1F 2/16; AGTK 31/695 (2016.01)
CPC - AG1F 2116; AG1K 31/695; COBG 77/70; COBL 83/06 (2015.12)

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fietds searched

USPC - 623/6,11, 8.56; IPC(8) - AG1F 2/16; AG1K 31/695 (2018.01); CPC - AB1F 2/16; AB1K 31/695; COBG 77/70; COBL 83106 {2015.12}
(keyword delimited)

Electranic data base consulted during the international search (name of data base and, where practicable, search terms used)

Ortit, Google Patents, SuraChEMBL, PubChem, Google Scholar.
Search terms used: 1,3-disthyltetramethylidisiloxane, 1,3-diathyf-1,1,3,3-tetramethyi-disiloxane, 1,3-divinyltatramethyldisiloxans,
1.3-dlivinyl-1,1,3,3-tetramathyl-disiloxane, methyihydrosiloxane-dimethylsiioxane, crosslink+., cress link+, siffica, silicon dioxide

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2006/0089178 A1 (RASTOGI et al) 30 March 2006 (30.03.2006) entire documeant 14,817
A US 2006/0135477 A1 (HAITJEMA et al) 22 June 2006 {22.08.2006) entire document 1-4,8-17
A US B,257,827 B1 (SHt ot al) G4 September 2012 (04.02.2012) entira document 14, 817
A US 5,854,310 A (MAXSON) 29 December 1998 (29.12.1998) entirg document 1-4, 817
A LIS 5,583,178 A (OXMAN st af) 10 Dacember 1996 (10.12.1996) entire document 1-4,8-17
A US 5,171,773 A (CHAFFEE et al} 15 December 1992 (15,12.1992) entire document 14, 8-17
A PUBCHEM. Substance Record for SID 184590855, Daposit Date; 2014-06-23, [retrieved on 28 |1-4, B-17

Decembar 2015). Retriaved from the Internet. <URL:
hitps=f/pubchem.ncbi.nim,nih.govisubstance/1 B4550956#saction=Top>. entire document

D Further docutnents are listed in the continuation of Box C. D See patent family annex.

= Special categories of cited documents: “T"  later document published afler the intemational filing date or priority

“A"  document defining the general state of the art which is not considered date and not in conflict with the applic but cited to 1 )
to be of particular relevance the principle or theory underlying the invention

“E" eatlier application or patent but published on or after the international wx» 4 of particul 1  the claimed i ion caanot be
filing date considered novel or cannot be onsidered 10 involve an inventive

“L dpc(lilmem wgi]ghh'?ﬂy lhrho]w dgubtg on p?:uril)' ll'f]lim(sl or whil;l;1 is step when the document is taken alone
cite i o eslablis c pul ication date of another citation or other “¥" document of icutar rek the clai di - cannot be
special reason (as specified) L considered tapei:volve an invenlive step when the decument is

“O" documen referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior 10 the intemational filing date but later than g .
b priorit)Pdate claiganed ng & docurent member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

29 Decamber 2015 ‘, 3 J A N 2016

Name and maifing address of the ISA/ Authorized officer

Mail Stop PCT, Atin; ISAAUS, Commissioner for Patents Blaine Copenheaver

P.O. Box 1450, Alexandria, Virginla 22313-1450 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCTAIS2015/051512

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

This intemational search report has not been established in respect of certain claims under Amicle 17(2)(a) for the following reasons:

1 D Claims Nos.:

because they relate to subject matier 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 scarch can be carried out, specifically:

3. Claims Nos.: 18, 22-28

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 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:

Claims 1-4 and 8-17 have been analyzed subject to tha restriction that the claims read on the fluorosilicone palymer and up to about 30
weight% of a silica componant as described (See first Extra Sheet), The daims are restricted to a flucrosilicons polymer and up to about
30 waight3h of a silica componant, wherein the silica component has a surface area of about 280 m2ig, wherein the material comgrises
about 27% of the silica component; wherain the fiuorasliicona polymer comprisas a polymer of formula {1): wherein: n and m are each
indepandently 0; r is 100 each R1 is independently alkyl, whereln R1 is CH3; R2 is halcalieyl, wherein R2 is 3,3,3-triflucropropyl; R3 is
alkyl, whereln R3 s CH3; R4 and RS are each independently alkyl, wherain the alkylis CH3; and X is a crosslinker which links the
polymer of farmula (1) with a secend polymer of formula {1); wharsin the crosslinker is methylhydrosiloxane-dimethylsiloxane copolymer,
wherain the crosslinker has a chain langth of 5 repsating Si units; wharain the polymeric material having a refractive indax of 1.35;
wherein the polymeric material having a tensile strength of 500 psl; wherein the polymeric material having a percent elongation of 400%;
and wherein the polymeric materlal having a Young's modulus of 10 psi.

<Continued on first Extra Sheat>

1. D As all required additiona] search fees were timely paid by the applicant, this international search report covers all searchable
claims.

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

4. [z No required additiona] scarch fees were timely paid by the applicant. Consequently, this intemational search Feport is
restricted 1o the invention first mentioned in the claims; it is covered by claims Nos.:

1-4, 8-17

Remark on Protest D The additional search fees were accompanied by the appticant’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.

EI No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT Tnternational application No,
PCT/S2015/051512

<Continued from Box No. 11>

This application contains the following inventions or groups of inventions which are not so linked as to form a single genaral invantive
concept under PCT Rule 13.1. In order for all Inventions to be axamined, the appropriata additional examination fees need fo be paid.

Group |+: claims 1-17 are drawn to polymeric materials.
Group |1+: claims 19-21 are drawn to methods thereof.

The first invention of Group I+ is restricted to a polymeric material comprislng a fluorosilicone polymer and up to about 30 weight% of a
sllica component, wherein the silica component has a surface area of about 280 m2/g, wharaln tha matanal comprises about 27% of the
silica compenent; wherein the fluorosilicone polymer comprises a pelymer of formuta (1) wharein: n and m are sach independantly 0; ris
100; aach R1 Is independently alkyl, wherein R1 is CH3; R2 is haloalkyl, wherein R2 is 3,3, 3-triffuoropropyl; R3 s alkyl, wharein R3 Is
CH3; R4 and RS are each indapendantly alkyl, whereln the alkyl is CH3; and X Is a croaslinker which links the polymer of formula (1} with
a sacond polymer of formula (1); wheraln the crosslinkar Is methylhydrosiloxane-dimethylsiloxane copolymer, whersin the crosstinker has
a chaln length of 5 repeating Si units; wherein the polymeric material having a refractive index of 1.35; wherein the pelymeric material
having a tensile strength of 500 pal; wherein the polymeric material having a percent elongation of 400%; and wherein the polymaric
material having a Young's modulus of 10 psi. It is believed that claims 1-4 and 8-17 read on this first named invantion and thus thess
claims will be searchad without fee to the extent that they read on the above ambodiment.

The first invention of Group (M is restricted to a-method of making the polymeric matertal of claim 1, compriging the staps of: (a}
combining a vinyl end-capped fiucrosilicone polymer with up to about 30 weight% of a sifica component, wharein the silica component
has a surface area of at lsast about 280 m2/g, to obtain a flucrosilicana base composition; (b) adding & crosslinking agent and a curing
agent to the fiuorosilicone base composition; and (c) curing the flucrosilicone bass composition to obtain the polymatic material; wheraln
the silica component has a surfaca area of about 280 m2/g, wherein the matarial comprises about 27% of the silica component; wherein
the fluarcsilicons polymer comprises a polymer of formula (1): whersin: n and m are each independently 0; r is 100; each R1 is
independantly alkyl, wherein Rt is CH3; R2 is haloalkyt, wherein R2 is 3,3,3-trifluoropropyl; R3 s alkyl, wherein R3 is GH3; R4 and R5
are each indepandently atkyl, wherein tha alkyl is CH2; and X is a crosslinker which links the polymer of formula {1} with a second
polymer of formula (1}; whereln the crosslinker iz methylhydreslioxane-dimethylsiloxane copolymer, wherein the crasslinker has a chain
length of § rapaating S| unite; wherein the polymeric matarial having a refractive indax of 1.35: wherain the polymeric material having a
tansile strength of 500 psl; wherain the polymeric material having a percent alongation of 400%:; and wherein tha polymeric materiat
having a Young's modulus of 10 psi.

Applicant Is Invited to elect additional formula(e) for sach additional compound 1o ba searched In a specific combination by paying an
additional fee for each set of election. An examplary election would be a polymeri¢c material comprising a fluorosilicons polymer and up
1o about 30 weight% of a silica compenent, whersin tha sllica component has a surface area of about 280 m2/g, wherein the material
comprises about 25% of thae silica component; wherein the flucrosilicone polymer comprizes a polymer of forrnula {l): wherein: n and m
are each independently 0; r is 100; each R1 is independently alkyl, wherein R1 is CH3; R2 is haloalky), wherein R2 Is
3.3,3-triflucropropyl; R2 ia alkyl, wherein R3 Is CH3; R4 and RS are each independently alkyl, wherein the alkyl is CH3; and X is a
crosslinker which links the polymer of formula {1} with a second polymer of formula {1); wherein the crosslinker is
methylhydrosilexane-dimethylsiloxane copolymer, wherein the crosslinker has a chain langth of 5 repeating St units; wherein the
polymesc material having a refractive index of 1.35; whersin the polymeric material having a tensile strength of 500 pai; wherein the
palymeric material having a percant elongation of 400%; and wherein the polymeric materlal having a Young's modulus of 10 psi,
Additlonal formulate) will be searched upon the payment of addltional fees. Applicants must spacify the claims that read on any
additional elacted inventions. Applicants must further indicate, if applicable, the claims which raad on the first named invention If different
than what was indlcated above for this group. Failura to clearly idantify how any paid additional invention fees are 1o ba applied to the “+"
group(s} will result in only tha first claimed invention to be searched/examined.

Tha inventions listed In Groups I+ and |1+ de not relate to a single general inventiva cohcept under PCT Rule 13.1, because undar PCT
Rule 13.2 they lack the same or corresponding spacial technical faatures for the following reasons:

The special technical features of Group |+, polymeric materials, are not present in Group II; and the special technical featuras of Group Il
+, methods thereof, are not present in Groups I+,

The Groups I+ and |1+ formulae do not share a significant structural element, raquiring the salection of altematives for fluorosilicone
polymar and physical properties of silica.

The Groups [+ and 11+ share the technical features of a polymeric material comprlsing a Auorosilicone polymer and up to about 30 weight
% of a silica component, wherein the sllica component has a surface area of at least about 280 m2/g; a polymeric material comprising a
crosslinked dialkyl siloxane-trfluorcalkyi{alkyl)siloxane copolymar, and up 1o about 30 weight % of a silica component, wherein the silica
component has a surface area of at least about 280 m 2/g; a polymerle material comprising a crasslinked dimethyl
siloxane-3,3,3-trifluoropropytmethyl siloxane copolymer and up to about 30 walght% of a silica compenent, whergin the silica camponent
has a surface area of at least about 260 m 2ig; and @ method of making the polymeric material, comprising the steps of: (2) combining a
vinyl end-capped fluorosilicone polymer with up to about 30 weight% of a silica cormponent, wherein the silica componant has a surface
area of at least about 280 m2/g, to obtaln a fluorosilicone base composition: (b} adding a crosslinking agent and a curing agent to the
fluorosilicons base composition; and (c) curing the fluorasilicone bass composition to obtaln the polymaeric material. However, thase
shared technical features do not represent a contribution over the prior art.

<Continued on next Extra Sheet>
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Spacifically, US 5,174,773 A to Chaffae et al. loach a polymaric material comprising a fluorosilicone polymer and a sliica component,
wheraln tha silica component has a surface area of at lsast about 280 m2/g (Example 1, Col. 3, Ln. 64 through Col. 4, Ln. 55); a
polymeric materlal comprising a crosslinked dialkyl slloxane- trifluoroalkyl{alkyl)siloxane copolymer, and a silica component, wharein the
silica component has a surface area of at least about 280 m 2/g {Example 1, Col. 3, Ln. §4 through Col. 4, Ln. 55}; and a polymaric
matetial comprising a crosslinked dimethyl slloxane-3,3,3-trifluoropropyimethyl siloxane copolymer and a siica component, wherein the
sliica component has a surface area of at least about 280 m 2/g {Example 1, Col. 3, Ln. 64 through Col. 4, Ln. 55); a method of making
the polymeric material, comprising the steps of: (a) combining a vinyl end-capped fluorosilicona polymer with a silica component,
wherein the silica compaonent has a surface area of at least about 280 m2/g, to obtain a fluorasilicons base composition; {b) adding a
crosslinking agent and a curing agent to the fluorosllicons basa compasition; and (c) cutting the flucrosilicons base compaosition to abtain
the polymeric material {Example 1, Col. 3, Ln, 84 through Col. 4, Ln. 55).

Additionally, US 5,854,310 A to Maxaon teaches a polymeric material comprising a flusrosilicone polymer and up to about 30 weight% of
a sliica componant (Table 1, Col. 6; See component C which contains 25.5 wt. parts of fumed silica).
Tha inventions listed in Groups |+ and II+ therefore lack unity under Rule 13 because they do not sharg a same or comrespending apecial

technlcal feature.

<End of Box No. lil>
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