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INTERNATIONAL SEARCH REPORT International application No.
. . PCT/US 14/27822

A. CLASSIFICATION OF SUBJECT MATTER
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CPC- B32B 27/14, B82B 1/00, F16F 7/00, F41H 1/08, F41H 1/04, F41H 5/04
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Box No. II 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 17(2)(a) for the following reasons:

1. Claims Nos.: : :
because they relate to subject matter 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 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:

-- Please See Extra Sheet --

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 feés, 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. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
1re1stt3ri§§2eii1 Sl)o the invention first mentioned in the claims; it is covered by claims Nos.:

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

I:I 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)) (July 2009)
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Continued from Box No. I, Observations where unity of invention is lacking,

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group !: Claims 1-18 and 42-49, drawn to a shock wave attenuating material as a helmet.
Group |I: Claims 1-7 (in part), 19-26, and 42:49 (in part), drawn to a shock wave attenuating material as an armor unit.
Group IlI: Claims 1-7 (in part), 27-33, and 42-49 (in part), drawn to a shock wave attenuating material as a personal body armor unit.

Group IV: Claims 1-7 (in part), 34-41, 42-49 (in part), drawn to a shock wave attenuating material as a sports protective equipment -
device.

Group V: Claims 1-7 (in part), 42-49 (in part), and 50-76, drawn to a shock wave attenuating material as a coating for an electronic
device.
The inventions listed as Groups | though V do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT -

Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Groups |1, lil, IV, and V do not require a helmet member configured to be worn by a user, as required by Group 1. _

-Groups |, ll, IV, and V do not require an armor unit comprising a structural element and an armor plate, as required by Group II.
Group |, II, IV, and V do not require a personal body armor unit, a ceramic plate, and a high mass member disposed adjacent to the
ceramic plate, as required by Group Iil. . . .

Group I, II, 11, and V do not require a sports protective equipment device comprising a high mass member, as required by Group V.
Group |, 11, 111, and IV do not require a coating for an electronic device, the coating comprising a surface of an electronic device

nanoparticle layer comprises nanoparticles of approximately the same diameter, wherein at least two of the nanoparticle layers comprise
nanoparticles of different diameters, as required by Group V. .

Shared Common Features

The only feature shared by Groups |, (I, lil, IV, and V that would otherwise unify the groups is a shock wave attenuating material
comprising a plurality of shock attenuating layers each comprising: .

(i) a gradient nanoparticle layer comprising a plurality of nanoparticles of different diameters arranged in a gradient array; and

(i) a carbon allotrope layer disposed in proximity to the gradient nanoparticle layer, the carbon allotrope layer comprising a plurality of
carbon allotrope members suspended in a matrix. However, this shared technical feature does not represent a contribution over prior ant,
because the shared technical feature is anticipated by WO 2012/054472 A2 to Greenhill, et al. (hereinafter ‘Greenhill’). Greenhill
discloses a plurality of shock attenuating layers (para [0009]), each comprising: (i) a gradient nanoparticle layer comprising a plurality of
nanopartictes of different diameters arranged in a gradient array (para [0009], [0010)); and .

(i a carbon allotrope layer disposed in proximity to the gradient nanoparticle layer, the carbon allotrope layer comprising a plurality of
carbon allotrope members suspended in a matrix (para [0009], [0010}). ’

The only feature shared by Groups I and Ill that would otherwise unify the groups is a plate. However, this shared technical feature
does not represent a contribution over prior art, because the shared technical feature is anticipated by Greenhill.Greenhill discloses a
plate (para [0012]).

The only feature shared by Groups Il and IV that would otherwise unify the groups is a high mass member. However, this shared
technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by Greenhill.
Greenhill discloses a high mass member (para {0012]).

As the technical features were known in the art at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups. Groups |, II, llf, IV, and V therefore lack unity under PCT Rule 13 because they do not share a same
or corresponding special technical feature. . : '

.
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