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s

g

g

g

Iater document published after the international filing date or priarity
date and not in conflict with the applicatian but cited to undarstand
the principte or theory undertying the invention

document of particular relevance; the claimed invention 2annot be
considered novel or cannot be considered to involve an inventive step
when the document ig taken alone

document of panticular relevance; the claimed invention cannat
be considered to involve an inventive siep when the document is
combined with one or more other such documents, such combination
bring cbvious to a person skilled in the ant

document member of the same patent family

Nate of the actual é01nplelion of the international search

21 Decemnber 2021

Date of mailing ot the international search report

MAR 09 2022

Name and mailing address of the [SA/US

Mait Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Kari Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International applicaﬁon No,

PCT/US 21/568053

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search r¢port 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 Aulhority, namely:

2. D Claims Nes.:

because they rclate to parts of the iideruational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. m Claims Nos_: 7-19, 25-38, 43-44, 46, and 50
because they are dependenl claims and are not drafted 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:

—see extra sheet--

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

2. EI Aj all searchable ¢laims could be searched without effort justifying additional fees, this Autherity did not invite payment of
additional fees.

3. l:} 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. Na required additional search fees were timely paid by the applicant. Consequently, this intemational search report ls restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6, 20-24, and 45

Remark on Prolest [:I 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 accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

L—_I No protest accompanicd the payment of additionat scarch fees.
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INTERNATIONAL SEARCH REPORT International application No.

PCTUS 21/56053

Box [il: lack of unity

This application contains the fellowing inventions or groups of inventions which are not go linked as to form a single genaral inventive
concapt under PCT Rule 13.1. In ordar for all inventions tc be searched, the appropriate additional search fess must be paid.

Group |: Claims 1-6, 20-24, and 45 directed to a filter device adapted for remaval and retention of NG2 from interior air at temperatures
below 100 deg C, the filter device comprising: 3 substrate; and
an adsorbent material coated onto the substrate, the adsorbent matsrlal comprising & zeoclite and a basic metal oxide

Group [ Claims 40-42 diracted to a mathod for removal and retention of NO2 from an interior air flow, the methed cormpriging:
contacting the interior air flow with an adsorbant material adapted to reduce the NO2 concentration of the recirculatad air supply, the
adserbent material comprising A zadlite and a basic metal oxide.

Group (11! claims 47-49 directed to a method of forming a filter device adapted for removal and retention of NO2 from interior air, the
mathod comprising: forming a compaosite material of a zeclite with a basic metal precursar; calcining the compesite material ta form
particlas compriging the zaolite and a basic metal oxide formed from the basic metal precursor; forming a sfurry comprising the particles
and a binder; and coating the slurry onto a substrate to farm the filter device.

The group of inventions listed abave do not relate (0 a single genaral inventive coneept under PCT Rule 13,1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Epesial Teehnical Ceatures:

Group Ll requires @ methad for ramoval and retantion of NOZ fram an interior alr flow, the method compiising: contacling the interigr air
flow with an adsorbent material adapted to reduce the NO2 concentration of the reclrculated air supply, the adsorbent materlal
comprising a zealite and a baslic metal oxide, not required by group [ and il

Graup il raquires a method of forming a filter davice adapted for removal and retention of NO2 from intarlor air, the maethad comprising:
forming a composite material of e zeolite with a baglc metal precurser; calcining the comnposite material to form particles compriging the
zeolita and a basic metal oxida formad from the basic metal precursor; forming a slurry comprising the parlicles and a binder; and
coating the slurry onta a substrate to form the filter device, not required by group | and i,

Cammon Technical Features:

Groups 1, 1l and LIl share the technical feature of a filter device adapted for remaval and retention of NQ2 from interior air at temperatures
below 100 deg C, lhe filler device comprising: a substrate; and an adsorbent material coated onto the substrate, the adsorbent matarfal
comprising a zaglite and a biasic metal pxlde.

Hawaver, this sharad techinlcal featura does not represent a contribution aver prior ad, becausa the shared tachnical feature Is baing
obvious aver WO 2020/086525 A1 to Basf Corporation (hereinafter 'Basf) In view of US 5,158,582 A to Onitsuka et al. [Herelnafter
‘Onitauka’),

---sge extra sheet---
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Box lli: lack of unity

Basaf discloses a filter device adapted for removal and retention of NO2 from interior air at temperatures below 100 deg C {para [0002],
*...The present dlsclosurs relates to compasitions, devices, and methods for alr purification. More particularly, the disclosure ralates o
catalyst-adsorbent compaositions, devices, and systems, methods of their preparation, and mathods of their use for room temperature
removal of gaseous polivianis from air..."; Para [0055], “...More specifically, the catalyst-adsorbent composiions may be Incorporated
into indogr air, cabin air, and cathode air purification systems, which may be designed to remove toxic chemical pollutants such as
formaldehyde, azone, carbon monaxide, nitrogen oxides, sulfur dioxtde, amines {including amrmonia), sulfur compounds (including
thials), chiorinated hydrocarbons, and other alkali or acidic chemicals...”), the filter device comprising: a substrate {para [0007], "...In one
aspect of the present disclosure, a catalyst-adsorbent filter comprises: a filter body compiising 2 material selected from polymeric foam,
polymeric fibar, non-woven fabric, a ceramic, and pulp products (e.g.. paper); and a coating formed an the filter body..."para [0058],
*...The calalyst-adsorbent composlition may be coated onto a filter body, such as an open-pored foam, haneycomb, or nonwaven filter
body, to increase filtration efficiency and facilitate acceptable backpressure...”; claim 1, *...A catalyst-adsorbent filter, the calalyst-
adgorbent fitter comprising: a fiter body comprising a material selected from polymeric foam, polymeric fiber, nonwoven fabric, a
ceramic, and pulp producis...”); and an adsorbent malerial coaled onto the subsirate {para [0007], *...and a coating forrmed on the filter
body. The coating comprises;...an adsorbent adapted for adsorbing the chamically-benign species and other gaseous species for which
the manganese oxida catalyst is not adapted o converl...”; para [0019], "._.In another aspect of the present disclosurs, a method of
forming a catalyst adsorbent filter cornprises: farming a sfurry comprising a metal oxide catalyst and an adsorbent; coating the slurry
onio a filter body comprising a material selacted from polymeric foam, pelymeric fiber, nen-woven fabric, a ceramic, and pulp products
(0.4, paper); and drying the slurry to form the catalyst-adsorbent filter..."; para [B056], "...In certain embodiments, a high surface area
adsarbent {e.g., activated carbon} mixed with a metat oxide catalyst {e.g , manganese oxide) and other functional additives yields a
catalyst-adsorbent composition that serves as an all-in-tne sodution for removing gaseous pollutions described herein with high
efficlency. The catalyst-adsorbant composlition may be coated anto a filter body, such as an open-pored foam, honeycomb, or nonwoven
filter body..."; cl&im 1, "...a coating formed on the filler body, the ceating comprising:... an adsorbent adapled for adsorping the
chemically-benign specles and other gasecus spacies for which the manganese oxida catalyst is not adapted to convent...”), the
adsorbant material comprising a zeolite {para [0008),"...In cartain emboadiments, the adsorbent is selected from a group consisting of:
silica gel, activated carbon, faujasite, chabazite, clinoptilolite, mordenite, silicalite, zeclite X, zeolits Y, ultrastable zeolite ¥, ZSM zeclile,
offretite, beta zeolita, metal organic frameworks, metal oxide, polymers, resins, and combinations thereo!..."}, but doas not disclose a
specific exampie or embodiment wherein the adsorbent is more spacifically adapted for the removal and retention of NO2, or whergin
the zeolite absorbent further comprises a basic metal oxide. However, Onitsuka discloses adsorbent material comprises a zeolite and a
basic metal oxide specifically adapted for removal and retentlon of NO2 (abstract, “...The invention provides a method of removing NOx
by adsorption wherein a gas containing NOx at a low concantration is braught into Dunlact with an adsorbent comprising a copper salt
supported on Zeclite serving as a carrier, wheraby the NOx is adsorbed and removed efficiently. The adsorbent Yor use in this method
comprises at least cne copper salt supported on natural or synthetic zeolite, the copper salt being selected from the group consisting of
copper chioride, doubla salt of cop per chiofide and ammine complex salt of copper chioride,.”; col 9, example 1, In 3545, "._Y-type
zeolite, product of Nishio Kogyo Co., Ltd. {Si02/AI203 as 4.7, brand name SK-40, 1/16-Inch extrudates) ware crushed to obtain a 10- to
14-mesh fraction by screening. The particulate carder thus obtained was immersed in 1 molfiter aqueocus solution of cupric chloride
{CuCI2) in three times the volume of the carrier at room temperatura for 16 hours. The carrier was washed with water, then dried at 110
to 120 C. for 2 hours and further baked at 400 C, for 3 hours to obtain an adsorbent (CuCI2-Y)..."; see ingtant specification para [0025],
*...In ancther aspect of the present disclesure, a methed of forming a filler device adapted far removal and retention of NO2 fram intarior
alr comprises: forming a composite materlal of a zeollte with a basic metal precursor; calcining the composite material 10 form particles
comprising the zeclite and a basic metal oxide formed from the basic metal precurser; forming a slumy comprising the particles and a
binder; and coating the slurry onto a substrate to form the filler device..."). Based on Basfs disclosure it would have been cbvious to
anyone of ordinary skill in the art for the adsorbent disclosed by Basaf to more specifically comprise a zeolite and a basic metal oxide
adapted for removal and ratention of NO2 as disciosed by Onitsuka thraugh routine experimentation because Onitsuka that
coppartizeclite absorbents are efficient far remaoval and adsormption of nitrous oxides (abstract,".. . The invention provides s method of
removing NOx by adsarption wherein a gas containing NOx at a low ¢on centration Is brought inta contact with an adsorbent comprising
a coppaer sak supported on Zeolite serving as a camier, whereby the NOx is adsorbed and removed efficiently...”; col 5, In 18-23, "...The
present invention provides a method of removing NOx by adsorption wherein a gas oonlaining NOx at a low concentration is brought into
contact with an adsorbent comprising a copper salt supported on zeolite serving as a carrier, whereby the NOx is adsarbed and
removed efficiently..."). .
As ihe technical features were known in the art at the time of the invention, this cannot be considered a special fechnical feature that
waould otherwiss unify the groups.

The inventions of Groups 1-I1, thus lack unity under MCT Rule 13.

‘Note: Claims 7-19, 25-39, 43-44, 46, and 50 have baen found to be unssarchable under Articla 17(2){b) bacause thay are dependam
claims and are not drafted in accordance with the second and third seniences of Rule 6.4(a}.

claim 35 is improperly depending from claim 3, For the purposes of completing this ISR, claim 35 is assumed to depend from claim 33.
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