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A

CLASSIFICATION OF SUBJECT MATTER

IPC(B) - B32B 310 {2016.01)

CPC -
According to International Patent Classification (IPC) ot to both national classification and IPC

B328 ¥10; CO3J 518 (2016.02)

FIELDS SEARCHED

Minimum documentation searched {classification sysiem followed by classification symbols)

IPC(8) - A41D 31/00; B328 3/10, 3/12, 3/24, 328, 5/18, 7/02; COBJ 5/16 [2016.01)
CPC - A41D 31/00; B32B 3/10, 3/12, 3/28, 5/18, 7/02; CO8J 518; F23R 3/002; Y10T 428/24314 (2016.02}

Documentation searched other than minimum documentation te the extent that such documents are included in the fields searched
USPC - 264/171.1; 428/136 (keyword delimited)

Eleetronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Patbagse, Google Patents, Google, Google Schalar
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December 2014 {11.12.2014) entira dosument

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2012/0021167 A1 (PLANT) 26 January 2012 (26.01.2012) entire document 1-51
WO 20141151045 A1 (PRESIDENT AND FELLOWS OF HARVARD COLLEGE et al) 25 1-51
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date and not in conflict with the application but ¢ited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken atone

document of particular relevance; the claimed invention cannof be
considered to involve an inveniive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Date of the actual completion of the international search
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Date of mailing of the international search report
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P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Blaine R. Copanheavar

PCT Helpdesk: 571-272-4300
PCT QSP; 571-272:7774

Form PCT/ISA210 (second sheet) (January 2015)




(23) JP 2018-508737 A 2018.3.29

INTERNATIONAL SEARCH REPORT International application No.
PCTHS2016/012768

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

This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons:

L. [:l Claims Nos.:

because they relate fo subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relats to parts of the intemational 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. Il Observations where unity of in ion is | (Conti ion of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See supplemental page

. I:l 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 feos.

3 D As anly 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. ﬁ 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.:

1-51

Remark on Protest [::l 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.

D 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 Intemational application No.
PCT/US2016/012768

Continued from Box No. Il Observations whers unity of invention is lacking

This application contains the following Inventions ar groups of inventions which are not so linked as to form a single ganeral inventiva
concapt under PCT Rula 13.1. In onder for all inventions to be examined, the appropriate additional examination fees naed to be paid.

Group |, claims 1-51 are drawn to an auxetic structure.
Group |, claims §2-63 are drawn to a mathed of fabricating an auxetic structure

The inventions listed in Groups |-ll do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the sama or corresponding special technical features for the following reasans:

The special technical features of Group I, an auxetic structure comprising a plurality of apertures, the plurality of apertures being
arranged in a first array of rows and columns, a plurality of protrusions, the plurality of protrusions being arranged in 2 second array of
rows and columns, wherein the plurality of apertures is cooparativaly canfigured with the plurality of protrusions exhibiting a negalive
Poisson’s Ratio {NPR) behavior under zopic planar loading conditlons, are not presant in Group I); and, the special technical
faatures of Group Il, a method of fabricating an auxetic structure comprising receiving design values for predetermined design
requirements of the auxatic structure, determining a maximum allowable stress value, and determining a unit cell arrangement, are not
present in Group 1.

Groups | and |l share the technical features of an auxetic structure comprising an elasticaliy rigid body, a plurality of apertures/siots, a
plurality of protrusions/dimples, and a porosity.

Howaever, these shared technical features do not represent a contribution over the prior art. Specifically, US 2012/0021167 A1 to Plant
teaches of an auxetic structure (Para. [0088] regarding auxetic) comprising an elastically rigid body (Fig. 8; Para. [0002] regarding an
energy absorbing materlal which is both lightweight and flaxibla, .. whlle still being able to dissipate and absorb shock loads), a pluratity of
apertures/siols (see apertures in Fig. 8 at saction B-B}, a plurality of prolrusions/dimplas (sae upper and lower protrusions in Flg. 8 at
saction B-B; see also Fig. 9 whera protrusions curve up and down at top most and lower most surface), and a perosity (see Figs. 8 and
8, whera the structure is provided with a porous structure).

Since none of the spedial technical features of the Groups |-l inventions are found in mora than one of the Inventions, unity is lacking.
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