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A. CLASSIFICATION OF SUBJECT MATTER
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- B82Y 5/00; B82Y 15/00; CO9K 11/08; CO1P 2004/64; GO1N 33/587; GO1N 21/64; A61K 51/1244
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED
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CPC - B82Y 5/00; B82Y 15/00; CO9K 11/08; CO1P 2004/64; GO1N 33/587; GO1N 21/64; A61K 51/1244
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A US 2014/0371575 A1 (MALDINEY et al.) 18 December 2014 (18.12.2014) entire document 1-3, 10-12
A ~ EP 1431 352 A1 (NANOSOLUTIONS GMBH) 23 June 2004 (23.06.2004) entire document 10-12
A US 2004/0014060 A1 (HOHEISEL et al.) 22 January 2004 (22.01.2004) entire document 10-12
A | Byrappa et al., "Hydrothermal technology for nanotechnology” Prog. Cryst. Growth Charact. 10-12
Mater., Vol. 53, No. 2, pp 117-166 (2007) entire document
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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. D Claims Nos.:

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

2. D Claims Nos.:

because they relatc to parts of the inlernational 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.: 4-9, 13-16, 20-26 )
Uecause they are aependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Obscrvations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found iuultiple inventions in this international application, as follows:
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 I: Claims 1-3 and 10-12, drawn to a method for preparing mesoporous persistent luminescence nanoparticles, comprising
providing mesoporous silica nanoparticles having mesopores of defined size and morphology; and reacting precursors to form persistent
luminescent nanoparticles templated by the mesopores of the mesoporous silica nanoparticles.

Group |I: Claims 17-19, drawn lo rechargeable persistent luminescence nanocomposites comprising doped zinc gallates ZnGa204:Cr
having particle sizes of less than about 1000 nm and having specific surface area from about 50 m2/g to about 600 m2/g, wherein the
persistent luminescence nanocomposites is capable of NIR-emitting in the range of 650 nm and 900 nm after multiple emission and
recharge cycles.

= Pleaca ge9 @xtra choot for eontinuaticit =

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. EI As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only thase claims far which fees were paid; spooifically elaims Nous..

4. m No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is

1re§tr1igtﬁg to 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.

[:] ‘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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----Continuation of: Box NO lll. Observations where unity of invention is lacking---

The inventions listed as Groups I-1l 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

Group Il does not require providing mesoporous silica nanoparticles having mesopores of defined size and morphology; and reacting
precursors to form persistent luminescent nanoparticles templated by the mesopores of the mesoporous silica nanoparticles, as required
by Group .

Groups | and Ill do not require conducting a hydrothermal chemical reaction in an aqueous phase, as required by Group li.

Gruup | 8088 NOT Féquire persistent luminescence nanocomposites comprising doped zinc gatlates ZnGa204:Cr having particle sizes of
less than about 1000 nm and having specific surface area from about 50 m2/g to about 600 m2/g, wherein the persistent luminescence
nanocomposites is capable of NIR-emitting in the range of 650 nm and 900 nm after multiple emission and recharge cycles, as required
by Group I

Shared Common Features

Groups I-Il share the technical feature of persistent luminescence nanoparticles and uniform and homogenous persistent luminescence
nanoparticles and mesoporous persistent luminescence nanoparticles.. However, this shared technical feature does not represent a
contribution over prior art, because the shared technical feature is disclosed by the article entitied "In Vivo Repeatedly Charging Near-
Infrared-Emitting Mesoporous Si02/ZnGa204:Cr3+ Persistent Luminescence Nanocomposites” by Li et al. (hereinafter "Li"). Li teaches
persistent luminescence nanoparticles (pg 1, abstract; "ZGC PL nanoparticles”; pg 2, col 1; "NIR-persistent-luminescent mesoporous
nanocomposites") and uniform (pg 5, col 2; "ZGC PL nanoparticles with uniform morphology") and homogenous (pg 2, col 2;
"homogeneous distribution”) persistent luminescence nanoparticles and mesoporous persistent luminescence nanoparticles (pg 2, col 1;
"NIR-persistent-luminescent mesoporous nanocomposites").

Groups |-l therefare lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

NOTE: Claims 4-9, 13-16, 20-26 are determined unsearchable because they are dependent claims and are not drafted in accordance
with the second and third sentences of Rule 6.4(a).
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