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CPC - INV.-CO8F 14/22; CO8F 2/22 (2023.01)
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Electronic database consulted during the international search (name of database and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TOQ BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2010/0304270 A1 (AMIN-SANAYEI et al) 02 December 2010 (02.12.2010) antire document |, 19
A -~ JP 3000883 B2 (DAIKIN INDUSTRIES LTD} 04 April 2007 {04.04.2007) see machine translation] 1, 19
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“P"  dacument published prior to the international filing date but later than
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“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
eonsidered novel or cannot be considered 1o invelve an inventive step
when the document is taken alone

“Y* document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&"  document member of the same patent family
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Date of mailing of the intemnational search report
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INTERNATIONAL SEARCH REPORT Internationsl application No,

PCTAIS2022/047640

BoxNo.II  Gbservations where certain elaims were found unsearchable (Contlnuation of item 2 of first sheet)

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

1. D Claims Noa.:
beeause they relate to subject matter not requited 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 Claims Nos.: 16-18, 20
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Ne.IIll  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:
Ses exira sheet(s).

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 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 claims Nos.:

4. E 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.:

1.18

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 sccompanied by the applicant’s protest but the applicable protest
fiee was not paid within the time limit specified in the invitation.

D Ne protest accompanied the payment of additional search fees.

Form PCT/1SA/210 (continuation of first sheet (2)) (July 2022)
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Continued from Box No. 111 Qbservations whera unity of Invention s lacking

This application contalns the following inventions or grotps of inventions which are not so linked s to form a single general inventive
concapt under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fess need to be paid.

Group |: Claims 1 and 19 are drawn to polyvinylidene fluoride polymaré.
Group il+: Claims 2-15 and 21 are drawn to methods for the synthesls of & flucrinated polymer, and uses thereaf,

The first invention of Greup i1+ Is restricted to a method for the synthesls of a fluorinated polymer comprising recurrng units derived from
vinylidene fluoride, whereln said fivorinated polymar is & homopolymer, said mathod comprising polymerlzing vinylidens flucrde
mecnarmer, In an agqueous emulsion in a femparature ranga of from 1 to 65 °C, in the presence of a redox-initiating system comprising at
least one inorganic Initlator, wharein said inorganic inltlator Is selected from the group conslsting of hydrogen peroxide, and at least ane
reducing agent having a sulfinic group, wherein the at least one reducing agent comprises the formula (i) as shown in claim 2 of the
instant Application PCT/US2022/047640, whare M is a hydrogen atom; R1 is OH; wherein R2 is H; and R3 Is COOH; and wherein the
rasulting polymer has a B phase crystal peak intensity ratio of greater than 10; and a use thereof. It I belleved that claims 25, 7-10, 14,
15 and 21 read on this first named species if Appllcant elacts to pay additional fees for search of this species.

Applicant is inviled to elect additional formula(e) for each additional species to be searched In a spacific comblination by paying an
additional fee for each set of electlon. Each additional elacted formula(e) requires the selectian of a single definition for each species
variable. An exemplary election would be a method for tha synthes!s of a flucrinated polymer comprising recurring units derivad fram
vinylidene fluoride, wherein said fluorinated polymer is a homopolymer, said methad comprising polymerizing vinylidene flucride
manomar, in an aqueous emulsion in a temperature range of from 1 to 65 "C, in the presence of a redox-initiating system comptising at
least one Inorganic initiator, wherein said inorganie Inltiator is selected from the group consisting of potassium parsulfats, and at lsast
one reducing agent having a sulfinic group, wherein the at least one raducing agent comprises the farmula (1} as shown in ciaim 2 of tha
instant Application PCT/US2022/047640, where M Is a hydrogen atom; R1 is OH; wherein R2 is H; and R3 is COOH; and wherein the
resulting polymar has a B phase crystal peak intensity ratio of greater than 10; and a use thereof. Additional formula(e) will be searched
upan tha payment of additiona 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 I different than what was indicated above for this group.
Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will result in only the first ciaimed
invention to be searched/examined.

The inventions listed in Groups | and I1+ do net relate to a single ganeral inventive concept under PCT Rule 13.1, because under PCT
Rule 13.2 they lack the same or comesponding special technlcal features for the following reascns:

The special technical features of Group |, polyvinylidene flucride polymers, are not present in Group |1+; and the spacial technical
features of Group I+, methods for the synthesis of a flucrinated polymer, and uses thereof, ara not presant in Group 1.

The Groups I+ formulae do not share a significant structural element requiring the selection of alternatives for the species variables
incrganic initiater and reducing agent, and accordingly these groups lack unity a prior.

Additlonally, even 1f Groups | and |I+ were consldered to share the technical features of a method for the synthesis of a fluorinated
polymer comprising racurring units derived from vinylidene fluoride, said method comprising palymerizing vinylidene fluoride monomer,
optionally in the prasence of at least one acrylic comonomer, In an aquecus emulsion in a temperaturs range of from 1 to 65 "G, in the
prasance of a redox-Initiating system comprising at Ieast one Inorganic Mitlator and at least one reducing agent having a sulfinic graup
and whareln the resulting pelymer has a B phage crystal peak intensity ratio of greater than 10; and uge of the polymer in a battery,
these shared technical features do not represent a contribution over the prior art as taught by JP 3800883 B2 to Dalkin Industries Ltd,

Spacifically, JF 3900883 B2 to Daikin Industries Ltd teaches a method for the synthesis of a flucrihated polymer comprising recurring
units derived from vinyfidene fluoride {Abstract, method for manufacturing a fluorine-containing polymer; Para. [0038], an aqueous
dispersion of a vinylidene fiuoride (VdF) pelymer can be produced by emulsion pelymerizing & VdF monomer or 8 monomer mixture
containing VdF in the presence of 1 mass% or less relative to water of the fucrine-based surfactant and a trace amount of a non-ionic
non-fluorine-based surfactant), said method comprising polymerizing vinylidene fluoride menomer (Para. [0035], an aqueous dispersion
of a vinylldens fluoride {VdF) polymear can be produced by emulslon polymerizing a VdF monomer or a monomer mixtura containing VdF
In the presance of 1 mass% or |ess relative lo water of the fluorine-based surfactant and a trace amount of & non-lonic
nan-fluorine-based surfactant), optionally in the presence of at least one acrylic comonomer (opfionally not included), in an aqueacus
emulsion In a tamperature range of from 1 1o 65 “C, In the presence of a redox-Initlating system comprising at least one initiator and at
least one reducing agent having a sulfinic group (Para. [0035], an aqueous dispersion of a vinylidene fluoride (VdF) polymer can be
produced by emulsion polymerizing a VdF monomer or 8 manomer mixture containing VdF in the presence of 1 mass% or fess ralative
1o water of the fluorine-based surfactant and a trace amount of a non-ionic non-fluorine-based surfactant; Para. [G091], the reaction
tempereture is usually-20 °C to 150 °C; Para. [0087], redox initiator comprising a combination thereof with a reducing agent such as ...
hydroxymethane sulfinic acid, or the like; and a small amount of Iron, fermous salts, Inorganic initiators) and wherein the resulting polymer
has a P phase crystal peak Intensiy ratlo of greater than 10 (as a product and its properties are inseparable, the resulting polymer will
Inherently have a p phase crystal paak Intensity ratio of greater than 10); and use of the palymer in a battery (Para. [0209], dlspersion
usable as a water repellent for batteries was produced).

The inventions llsted In Groups | and 1+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.

Form PCT/ISA/210 {extra sheet) (July 2022)
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