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INTERNATIONAL SEARCH REPORT International application No.
PCT/AJS 18/40523

Box No. 1T Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This int¢ernational scarch 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 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.:
hecause they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No.IIT 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 |k Claims 1-%, 13 and 15, directed to a nanoparticle capable of crossing tissue.

Group l: Claims 10-12, directed to a lyophilized compasition of nanoparticles movad using a magnetic gradient.
Group HI: Claims 14, 16-18, directed to nanoparticles having a first and a second biologically active agent, and forming ion complexes.

The inventions listed as Groups |-l 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 comesponding special technical features for the following reasons:

*Continued in supplement box**

N - )
1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.” .

2. |:| As all searchable claims could be searched withont effort justif&ing additional fees, this Authority did not invite payment of
additional fees,

3. I: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.:

LR D Mo required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted 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.

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.

m 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 REFORT Intemnational application No.

PCT/US 18/40523

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 31/5613, A61K 31/519, AG1K 33/24 (2018.01)
CPC - AG1K 9/0008, AG1K 9/5031, AB1K 9/5094

According to International Patent Classification (IPC) or to both national classification 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 inclnded 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 TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant fo claim No.

X WO 2004/096190 A1 (Yonsel University) #1 November 2004 (11.11.2004); entire document, 14,6

- especially pg 1 lines 4-8, pg 2line 22-pg 3line 1, pg 3 lines 6-9, pg & line-pg 7 line 3, pg 7 —_—

¥ lines 4-7 . 579,15

X | Rodzinski et al., "Targeted and controlled anticancer drug delivery and release with 10-13
magnetoelectric nanoparticles®, Scientific Reports | 6:20867 | DOI; 10.1038/srep20867, 15
February 2016 (15.02.2016); entire dosurnent, especially pg 1 para 1. pg 1 para 4, pg 3 para 1,
pa 8 Fig6, pg 11 para1-2

X ~| Holmkvist et al., "Hydraphobic ion pairing of a minocycline/Ca2+/A0T complex for preparation of | 14, 17

- drug-loadad PLGA nanoparticles with improved sustained release”, International Jounal of | ——---

Y Pharmmaceutics 499 (2016) 351-357, 07 January 2016 (07.01.2016); entire document, especially | 18
abstract, pg 353 col 2 para 3

X US 2017/0151338 A1 (Tarveda Therapeutics Inc) 01 June 2017 (01.06.2017); entiré document, | 16
especially para [0006]-{0007], [0124], [0277]-[0278], [0346]

Y WO 2004/093643 A2 (The Children's Hospital Of Philadelphia) 04 November 2004 5
{04.11.2004); entire docurnent, especially abstract, pg 36 lines 6-15

Y US 2003/0030689 A1 (Chen et al.) 27 February 2003 (27.02.2003); entire document, especially | 7-9
[0D02], [0026]

Y US 2011/0275704 A1 (Troiano et al.) 10 November 2011 (10.11.2011); entire document, 15
especially abstract, [0004], [DO0G], [0010], [0028] ’

D See patent family annex,

“T" later document published after the international filing date or priority
date and not in eonflict with the application but cited to undgmnnd

Further documents are listed in the continuation of Box C.

* Special catepories of cited documents:

“A"  document defining the general state of the art which is not congidered ind 1 1
to be of particular relevance the principle or theory underlying the invention
“E”  eartier application or patent but published on or after the international 3  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
<" dptgment w}‘;ilq:h may thurglv_v dc_.uhr.:l on pl;:[urityﬂ::lairq(s)_m which is step when the document is taken alone
cited to establish the publication date of another citation or other wy  4ooiment of particular relevance; the claimed invention cannot be
special reason (a.s specified) 5 . considered ta involve an inveniive step when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more 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
{he priority date claimed '&” document member of the same patent family

Date of the actual completion of the international search

24 October 2018

Date of mailing of the international search report

07 NOV 208 _

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No, 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: §71-272-4300
PCTY OSP: 5712721774

Form PCT/ISA/210 (second sheet) (January 201 5)
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C {Continuation}).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category*® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2010/0255102 A1 (Bosch et al.) 07 October 2010 (07.10.2010); entire document, especially | 18

abstract
A | Wikipedia, "Polycaprolactone®, 05 June 2016 {05.06.2016) retrieved on 04 Septernber 2018 1-9,15

from httpsz//en.wikipedia.org/w/index.phpHitle=Polycaprolactone&oldid=723770231 ; entire
document, espedially pg 2 para 1

Form PCT/ISA/210 (continuation of second shest) (January 2015)



(30) JP 2020-527545 A 2020.9.10

INTERNATIONAL SEARCH REPORT Intemational application No.

PCT/S 18/40523

Continuation of Box No. Il
Speclal Technical Features:

Group | requires a nanoparticle capable of crossing tissue having an iron oxide core and a polymeric coating, wherain the coating
degrades in water at about 37 degrees, not required by group JI-lil.

Group |1 requires moving the nanoparticles to a target site using a magnetic gradient, not required by group | and 111

Group |1l requires an emulsified polymer, a surfactant, a first and a second biologically active agent, comprising farming a hydrophobic
jon complex betwaen the first agent and adding the second agent after the formation of the hydrophobic ion complex, not required by
graup |-II.

Common Technical Featuras:

Groups I-1ll share the technical feature of nanoparticles comprising biclogically active agents. However, these shared technical features
do not represent a contribution over prior art, because the shared technical feature Is being anticipated by WO 2004/096190 A1 to
Yonsei University (hereinafter "Yonsei”). Yonsei teaches nanoparticles comprising biglogically active agents (pg 1 lines 4-8,"...
nanoparticles each of which encapsulates a magnetic material and a drug within biodegradable synthetic polymers”).

Groups |-l share the technical feature of lyophilized compaosition of nanoparicles comprising therapeutic agents. However, these shared
tachnical features do not represent a contribution over prior art, because the shared technical featura is being anticipated by US
2011/0275704 A1 o Troiano st al. (hereinafter "Troiano"). Troiano teaches Iyophilized composilion of nanoparticles comprising
therapettic agents (abstract, "The present disclosure generally relates to lyophilized pharmaceutical compositions comprising polymenc
nanoparticles”; para [0008], “The nanoparticles may include an active agent or therapeutic agent”),

As the sharad technical features were known in the art at the time of the invention, they cannot be considered common technical
features that would otherwise unify the groups. Therefore, Groups |-l lack unity under PCT Rule 13.

Note:
caim 12 is missing antecedent basis. For the purposes of completing this ISR, claim 12 is assumed to depend from claim 10.

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