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INTERNATIONAL SEARCH REPORT [nternational application No.
PCT/US 17750923

A CLASSIFTICATION OF SUBJECT MATITER
IPC(8) - COSK B/18 (2017.01)
CPC - CO9K 8/22, CO9K 220812, CO9K 8/12

According to Intémational Patent Classification {IPC) or to both national elassification and IPC
B. FIELDS SEARCHED
Minimum documentation searched {classification system followed by classification symbols)

See Search History Document
Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

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

See Search History Document

C. DOCUMENTS CONSIDERED TQ BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.

A US 2014/0287184 A1 (SHAW INDUSTRIES GROUP, INC) 25 September 2014 (25.09.2014} | 1-19
Abstract, para[0008], [0010], [008E], [0082], [0142], Table 1

A WO 2016/115386 A1 (IMERYS PIGMENTS, INC) 21 July 2016 (21.07.2016} Title, para[010])- 1-18, 38-51
[011), [013), [0478], [0248]

A US 2013/0280545 A1 {HUSBAND at al.) 24 October 2013 (24.10.2013) Abstract, para[0002], 36-45
[0067), [0070), (0099], [0158], [0238]

A WO 2016/038110 A2 (IMERYS MINERALS LIMITED) 17 March 2016 (17.03.2016) Page 1 linas | 36-45
16-17; Page 14 lines 30-34; Page 15 lines 25-27, 28-31; Page 18line 8

A US 2011/0056683 A1 (DUNCUM) 10 March 2011 (10.03.2011) Abstract, para[0001}-{0003], 46-51
[0008), [0023)
|:] Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T"  later document published after the mt:mﬂllonal filing date or priority
“A" document defining the general state of the an which is not considered date and not in conflict with the but cited to
10 be of particular relevance the principle or lheory underlying lﬁe invention
“E" earlier application or patent but published on or after the international  “X" dc of p lar rel the claimed invention cannot be
filing date cnnsndered novel or cannot be considered 1o involve an inventive
" dncgment wrl;IIChhmﬁy thrglw duubts& on p;!omy r::Iaa,m'n(s) ar w!m:l;‘u step when the document is taken alone
cited 10 establish the p\l ication date of another citation or other Yt g r CP— 1, ﬂ'IE Tal d invention cannot be
special reason (as specified) i . considered to involve lan inveniive step when the document is
“0" document refemring 1o an oral disclosure, use, exhibition or other comhined with one or mors other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior to the international filing date but later than g, i
the priority date claimed ] &™ document member of the same patent family

Date of the actual completion of the intemational search Date of mailing of the international search report
18 December 2017 0 9 J A N 20]8
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn; ISA/US, Cormmissionsr for Patents Les W. Young
PO .Bm.( 1450, Alexandria, Virginia 22313-1450 PGT Holpelesk: 8112724300

Facsimile Ne.  571-273-8300 PCT OSP: §71-272-7774

Form PCT/ISA/210 (second sheet) (January 20135)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US 17/50923

Box No. 1l Observations 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 Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate 1o subject marter not required to be searched by this Authority, namely:

2. I:l 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 drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  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:

Group {: Claims 1-18, and 36-51, diracted to detectad to a composition and method comprising a particulate mineral comprising calcium
carbonate and magnesium wherein a bulk chemical compasition of the particulata mineral has a magnesium contant within 5% of a
magnesium content of a surface chemical composition of the particulate mineral

Group lI: Claims 20-29, diracted a composition comprising a particulate mineral thet comprises calcium carbonate and magnasium
whergin the particulata mineral has an acid dissolution profile coresponding to a pH between 3.3 andg 6.8 aftar 80 minutes of adding 19
of the particulate mineral to 100 ml of an aqueous solution comprising citric acid monahydrate, sodium chloride, and sedium

hydroxide, the aquaous salution having an initial pH of about 3.8

-—Please see exira sheat-—

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. I:] 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

1re1sgigtseg 1&0 the invention first mentioned in the ¢laims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicatle, the
payment of a protest fee,

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fec was not paid within the time limit specified in the invitation,

E No protest accompanied the payment of additional scarch fees.

Form PCT/SA/210 (continuation of first sheet (2)) (Janwary 2015)
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Continuation of:
Box NO I, Obsenvations whera unity of inventien Is lacking

Group Hi: Claims 30-31 directed composition comprising a particulate mineral that comprises calcium carbonate and a copolymer
chosen frorn & styrene-butadiens copolymer, an acrylonitrile butadiena copalymer, mekated butadiens, maleated polysthylene,
maleated propylene

Group IV: Claims 32-35 directed to a composition comprising calcium carbonate and magnesium wherein the composition is acid
resistant, and wherein the composition has a GE brightness ranging from about 60 to about 50

The inventions listad as Groups |-V do not ralate to a single general inventive concapt under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding spacial technical features for the following reasans:

Group | requires a compaositlon comprising particutate mineral wherein a bulk chemical compaosition of the particulate mingral has a
magnesium content within 5% of a magnesium content of a surface chamical composition of the particulate mineral, not required by
groups |I-1V

Growp Il raquires a composition comprising & particufate minaral that comprises calcium carbonate and magnesium whersin the
particulate mineral has an acid dissolution profile corresponding to a pH betwesn 3.3 and 6.8 after 60 minutes of adding 1 g of the
particulate mineral te 100 ml of an aqueous solution comprising citric acid monchydrate, sodium chioride, and sodium hydroxide, the
aqueous solution having an initial pH of about 3.8, not requirad by groups | and III-IV

Group lll requires a composition comprising a particulate mineral that comprises calcium carbonate and a copolymer chosen frarn a
styrene-butadiene copolymer, an acrylonitrile butadiene copolymer, makated butadiene, maleated polyethylens, maleated propylene, not
required by groups I-il and IV

Group IV requires a composition comprising calcium carbonate and magnasium whereln the composition is acid resistant; and whergin
the composition has a GE brightness ranglng from about &0 to about 50, not required by groups kli

Comman Technical Features:

Groups HI and IV share the technical feature of compositlon comprising a particulate mineral that comprises calcium carbonate and
magnesium; wharein the particulata mineral comprises from about 70 % to about 80% magnesium by weight, with respact to the total
weight of the particulate mineral

Groups -V share the technical feature of a particulate mineral that comprises calcium carbonate.

However, thase shared tachnical features do not represent a contribution over pricr art, because the shared technical featurs is being
anticipated by US 2014/0287184 A1 to SHAW INDUSTRIES GROUP, INC. (hereinafter "Shaw [ndustries”) teaches a composition
comprising a particulate mineral {para[Q066], ...provide a resulting particulate mineral filler composition. ..} that comprises ealcium
carbonate (Abstract, ...disclosed ara minaral filler compositions comprising a calcium carbonats ...) and magnasium (Abstract, ...wherein
the composition comprises a mineral content characterized by a weight ratic of calcium o magnesium of at least 10:1...J; wherein the
parficulate mineral comprises from about 7% to about 83% magnesium by waight, with respect to the total weight of the particulate
material (para[0142), ...Mg content in mined rock accounts for 16 waight % of quantifiable metal composition...Table 4, ...[Ca+Mg)/total
.87 (16% of 97% is still around 15%})

Groups I-1ll share the technical feature of composition comprising particulate mineral wherein tha particulate mineral has a steepness
value ranging hun abuul 20 W wbuul BO.

However, these shared technical features do not represent a contribution ovar prior art, because the shared technical feature is being
anticipated by WO 2016/115386 A1 1o IMERYS PIGMENTS, INC, (hereinaftar "imerys Pigments"} taaches a composition comprising a
particulate mineral (paral011], ... The reactants and the seed and/or the mineral acid control...pasticle size of the precipliated calcium
carbonate, the precipitated calcium carbenats is in the form of calcite and/or aragonite and/or vaterite {minerals of CaCO3))(particulates
are just groups of particles) that comprises ¢alelum carbenate (para[011), .. the precipltated ealcium carbonate...) and magnesium
(para[@13], ...The seed is at laast one selected from the group consisting of calcium carbonate, dolomite.. magnesium sulfate,
magnesium hygroxide...}; wherein the particulate mineral has a steepness value ranging from about 20 to about B0 {para[0178],
...According to some embodiments, the PCC (precipitated calcium carbonate) compositions may have a stespnass in a range from
ahnitt 30 tn about 100..)

As the shared technical features were known In the art at the time of the invention, they cannot be considered commen technical
foatures that would otherwise unify the groups. Tharafore, Groups -1V lack unity under PCT Rule 13.

Form PCT/ISA/210 (extra sheet) (January 2015)
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