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1. This report is the international preliminary examination report, established by this International Preliminary Examining
Authority under Article 35 and transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 5 sheets, including this cover sheet.
3.  This report is also accompanied by ANNEXES, comprising:
a. X (sent to the applicant and to the International Bureau) a total of 19 sheets, as follows:

sheets of the description, claims and/or drawings which have been amended and/or sheets containing
rectifications authorized by this Authority, unless those sheets were superseded or cancelled, and any

accompanying letters (see Rules 46.5, 66.8, 70.16, 91.2, and Section 607 of the Administrative
Instructions).

sheets containing rectifications, where the decision was made by this Authority not to take them into account
because they were not authorized by or notified to this Authority at the time when this Authority began to
draw up this report, and any accompanying letters (Rules 66.4bis, 70.2(e), 70.16 and 91.2).

superseded sheets and any accompanying letters, where this Authority either considers that the
superseding sheets contain an amendment that goes beyond the disclosure in the international application
as filed, or the superseding sheets were not accompanied by a letter indicating the basis for the

amendments in the application as filed, as indicated in item 4 of Box No. | and the Supplemental Box (see
Rule 70.16(b)).

b. O (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a
sequence listing, in the form of an Annex C/ST.25 text file, as indicated in the Supplemental Box Relating to
Sequence Listing (see paragraph 3ier of Annex C of the Administrative Instructions).

4.  This report

Box No
Box No

Box No
Box No

KO ROOOX

Box No.
Box No.

Box No.

contains indications relating to the following items:

I Basis of the report

Il Priority

.l Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
. IV Lack of unity of invention

\ Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
. VI Certain documents cited

. VIl Certain defects in the international application

Box No. VIII  Certain observations on the international application

Date of submission

of the demand Date of completion of this report
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) Te 3170340 - 2040 -j g

“a Ny

08.08.2016 13.10.2016
Name and mailing address of the international Authorized officer .
preliminary examining authority: e,

pean Patent Office P.B. 5818 Patentlaan 2

+3170 340 - 3016 Telephone No. +31 70 340-4416

Form PCT/APEA/409 (cover sheet) (January 2015)




INTERNATIONAL PRELIMINARY International application No.
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Present application discloses the production of nanoparticles composition comprising
a complex formed by albumin-paclitaxel (Abraxane) and bevacizumab or rituximab or
trastuzumab or cisplatin to deliver the paclitaxel to the tumour site. The elements of
the nanoparticles are bound by non-covalent bonds. By disaggregation, the paclitaxel
remains bound to the antibody.

1.1

1.2

1.3

1.4

2.1

2.2

2.3

Novelty (Art.33(2) PCT)

W02014055415 (D1) discloses the production of nanoparticles comprising a
complex of Abraxane/bevacizumb (ex.1; pg.45 1.16-pg.47 1.4; ex.11),
Abraxane/cisplatin (ex.5), Abraxane/ trastuzumab or rituxan (ex.6,12,13) of
sizes between 100 to 900 nm (pg.3 1.26-29). Stability in vitro and in serum has
been tested (ex.4,7,14,17). The complex Abraxane/bevacizumab has been
used to inhibit cancer cell proliferation in vitro and in vivo of melanoma (ex.
10,19).

W02014123612 (D3) suggest the use of Abraxane (not in a complex with
bevacizumab) in either dry formulation or suspended (para.198), suitable for
parenteral administration (para.220).

None of the available prior art documents discloses the lyophilized
composition referred to in claim 1. Remaining claims are all dependent on
claim 1 or refer back to it.

Claims 1,2,8-13,22-24,46,47,82,83 are novel (Art.33(2) PCT).
Inventive Step (Art.33(3) PCT)

D1 is considered to represent the most relevant state of the art, from which
the subject-matter of claim 1 differs in that the nanoparticle composition is
lyophilized and maintains the non-covalent interaction among the proteins
after reconstitution.

The effect of the difference is a composition which is easy to preserve and
transport.

The problem to be solved by the present invention may be therefore seen in
the provision of an improved nanoparticle composition.

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005)
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2.4 The solution, as in claim 1, is not obvious and inventive over the prior art.
Neither D1 alone or in combination with D3 suggest that a complex of
proteins i.e. an antibody and a carrier protein that have non-covalent
structural interaction between the first and second proteins before
lyophilization is maintained upon reconstitution after lyophilization. The
subject-matter of claim 1 is therefore inventive. Remaining claims are all
dependent on claim 1 or refer back to it and comprise therefore all the
distinguishing features of claim 1 and as such are also inventive (Art.33(3)
PCT).

Re Item Vil
Certain defects in the international application

2.5 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background
art disclosed in D1 is not mentioned in the description, nor is this document
identified therein.

Re Item VI
Certain observations on the international application

2.6 The definition of the carrier protein and the type of interaction among proteins
e.g. non-covalent or hydrophobic, may be necessary to fully define the
invention.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005)
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Box No.| Basis of the report

1.

2.

3.

4.

5.

With regard to the language, this report is based on
X the international application in the language in which it was filed
[1 a translation of the international application into , which is the language

of a translation furnished for the purposes of:

L1 international search (under Rules 12.3(a) and 23.1(b))
U publication of the international application (under Rule 12.4(a))
Ul international preliminary examination (under Rules 55.2(a) and/or 55.3(a) and (b))

With regard to the elements” of the international application, this report is based on (replacement sheets which
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this
report as "originally filed" and are not annexed to this report):

Description, Pages
1-72 as originally filed

Claims, Numbers

1, 2, 8-13, 22-24, 46, filed with telefax on 08-08-2016
47, 82, 83

Drawings, Sheets
1/44-44/44 as originally filed

0 asequence listing - see Supplemental Box Relating to Sequence Listing.

B The amendments have resulted in the cancellation of:
LI the description, pages
X the claims, Nos. 3-7, 14-21,25-45.48-81
LI the drawings, sheetsfigs
L1 the sequence listing (specify):

L1 This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since either they are considered to go beyond the disclosure as filed, or they were
not accompanied by a letter indicating the basis for the amendments in the application as filed, as
indicated in the Supplemental Box (Rules 70.2(c) and (c-bis)):

LI the description, pages

O the claims, Nos.

LI the drawings, sheetsfigs

L1 the sequence listing (specify):

O This report has been established:

O taking into account the rectification of an obvious mistake authorized by or notified to this Authority
under Rule 91 (Rules 66.1(d-bis) and 70.2(e)).

O without taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91(Rules 66.4bis and 70.2(e)).

Form PCT/APEA/409 (January 2015)
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6. X With regard to top-up searches (Rules 66.1ter and 70.2(f)):

X A top-up search was carried out by this Authority on 23.09.2016 (all discovered documents are
listed in the Supplemental Box Relating to Top-up Search).

[0 Additional relevant documents have been discovered during the top-up search.
L1 No top-up search was carried out by this Authority because it would serve no useful purpose.

7. 0 Supplementary international search report(s) from Authority(ies) hashave been received and taken into
account in establishing this report (Rule 45bis.8(b) and (c)).

* Ifitem 4 applies, some or all of those sheets may be marked "superseded".

Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1.2, 8-13, 22-24. 46. 47, 82, 83
No: Claims

Inventive step (IS) Yes: Claims 1,2,8-13, 22-24, 46, 47, 82, 83
No: Claims

Industrial applicability (1A) Yes: Claims 1.2, 8-13, 22-24. 46, 47, 82, 83
No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCT/APEA/409 (January 2015)
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

REA, Teresa Stanek

CROWELL & MORING LLP

1001 Pennsylvania Avenue

N.W., Washington, D.C. 20004-2595
ETATS-UNIS D'AMERIQUE

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL PRELIMINARY
REPORT ON PATENTABILITY

(PCT Rule 71.1)

Date of mailing

(day/month/year) 13.10.2016

Applicant's or agent's file reference

113301.68686WO

IMPORTANT NOTIFICATION

International application No.

PCTAUS2015/054295 06.10.2015

International filing date (day/month/ear)

Priority date (day/month/ear)
06.10.2014

Applicant
MAYO FOUNDATION FOR MEDICAL

Preliminary Examining Authority transmits herewith the

international preliminary report on patentability and its annexes, if any, established on the international

A copy of the report and its annexes, if any, is being transmitted to the International Bureau for

rnational Bureau will prepare an English translation of

1. The applicant is hereby notified that this International
application.
2.
communication to all the elected Offices.
3. Where required by any of the elected Offices, the Inte
the report (but not of any annexes) and will transmit such translation to those Offices.
4. REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTAB/301).

Where a translation of the international application must be furnished to an elected Office, that translation
must contain a translation of any annexes to the international preliminary report on patentability. It is the
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume 1l of the

PCT Applicant's Guide.

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step

and industrial applicability described in Article 33(2) to

(4) merely serve the purposes of international

preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Atrticle
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for

enabling disclosure, clarity and support for the claims.

Name and mailing address of the international
preliminary examining authority:
European Patent Office P.B. 5818 Patentlaan 2
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Tel. +31 70 340 - 2040
Fax: +31 70 340 - 3016

Authorized Officer

Rodriguez Novoa, M

wes Prtony,
& &
S
$
&
.
3,

9

% L9
%o 5 FIINY

wrevets -
5

Tel. +31 70 340-2591

%
% >
O egeyg peat™

Form PCT/APEA/416 (January 2004)




05/08/2016¢ 14:29 FAX 202 628 5116 CROWELLEMORING do14

* %

ki

The gemeand vt be filed directly with the compatent tenational Preliminmry Damining dwthority or, if wo or more Authorities are competent
With e ariz hosan by the applicant. The fll name or tvoletier code of thar Awhority may be mdicared by the quplicant on the line below:

ipEn/_EP .
PCT CHAPTER T

DEMAND

under Article 31 of the Patent Cooperation Treoaty:
The undersizned requests that the international applicarion specified below be the subject of
international preliminary cxamination according Lo the Patent Cooperation Treaty.

For International Preliminary Examining Aythority use only
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Identfication of IPEA 1Dt ofreceipt of DEMANL
) ‘ Applicanl’s or agenl's file reference
Box Nl IDENTIFICATION OF TIIE INTERNATIONAL AFPPLICATION 113201.63686W0O
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CARRIER-ANTIBODY COMPOSITIONS AND METHODS OF MAKING AND USING THE SAME

Box No. IT  APPLICANT(S)

Narrie and address: (el nome folfowed &y mmeen e for o legal cnnns fill officicd desimenon, Telephons
The adidvass st wolede postod oode ared reme of vounint)

MAYO FOUNDATION FOR MEDICAL EDUCATION AND
RE:SEARCH

200 First Street 3W

Rochester, Minnesota 55905

United States of America Applicint's registration No. with the O ice
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E-mail suthorization: Marldng ene ofthe check-boxes below authorizes the Intemational Bureaw and the International Preliminury Exumining
Autharity 1o uge the e-mail address mdicaled in this Box (o send aolifcations issued m respect ofthis miemationad application if those offices
arc wiing to do so.
15 advance copies fllowed by puper not fcalions; or I:l exelusively in electonic form (no paper notifications will be sent).
E-mail address:

State fthat i, conntry) of nationality: State (rhat i, conmry) of residence!

us us

Warne and address (PFowady seore folfowed by srven sty Jor a legad anne fidd offfcial designedion. The aeldresy iner wcliele postal cude und moame of cowtge)
MARKOVIC, Svatomir M. )

¢/o MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH

200 First Street SW

Rochester, Minnesota 55205

United States of America

Cancelled ex-officcio by IPEA/EP

State frhar is. cownwy) ol nationality: State fthot is, counrry) of residence:

us us

IE Further applicants are indicated on a conlnuation sheet.

Form 'CT/IPEA/401 (first sheet) (July 2016) See Nates to the demand form
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Continuation of Box No. 11 APPLICANT(S)

I nene af the folfovwing sub-bozes is wsed, this sheet showld net be il i e dentarcd

Manie and address: (Fumily i fofowed by g Reoms for o Gl eniity, full officid desmanon. The dress aust e ot conke werl remte uf coamiry,)

**(1 NIZVALA, Wendy K.

c/o MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH
200 First Street 3W

Rochester, Minnesota 55805

United States of America

- Cancelled ex—officcio by IPEA/EP

State (Hhar 15, eonntry) of nationality: State fthar 15, cowntry) of residence:

us us

Navw and address: Fanily nome fidlowed by giver mame; o o fogal cnty, fill effciol dsigmation, The ey rates ot posted cude @il peame of cuin)

Stale (that is, coyrgry) of nakionality: Stave rthar is, caunrry) of Tesidance:

Name: and address: il aam foflowed by gue pme; for o gl onon Sl afffuicl cesgmetion, The aeiress imusr el skl code cnd Rome of o)

State frhat i3, conntryt of nalionality; Suate (that is, countmy of Tesidence:

Nam.: and address: (Fudy nane flloved by given name: for o kand ity el ofiecd desgronion. The oddress mst ol puvini] caxtee ared newne of ot )

Stawe (that i, counery) of nationality: State fthat fs, country} of residence; '

[] Further applicants are indicared on another continuation shect,

Form Fi2T/AFCEA/401 {conginuation sheet) (July 2016) Sec Netes to the demiand form

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.:53. This page 15 of 127 was completed at 08.08.2016 21:21.23
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Sheet No. = PCT/US2015/054295
Box No. [II AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FTOR CORRESPFONDENCE

The following person is K] agent [:I common represeniative
and I:I has been appuinted carlier and represents the applicant(s) alse for nternationa! preliminary examination.

PI{ 15 hereby appointed and ady earlier uppointment of (an) agent(s)/ommun represeniative is hereby revoked.

|:| i hereby sppointed, specifically for the procedure before the International Preliminury Examining Autherity, in addition to
the agent(s)/commeon reprasentative appointad caricr,

MNanie and addrass: (Foeuly rame followed By given ume: far o fegol entiny, 7ulf official designetion, Telephane Mo,
e address AUST include postol sl gnd pame of cowie.
202-264-2500

Teresa Stanek Rea

Crowell & Moring LLP Fagsimile No.
1001 r—‘ennsylvania Ave_ , NW 202-678-8844
Washlngton, DC 20004 . Agent’srapistration No with the Office

United States of America
30,427

E-mail authorization: Marking one afthe cheali-bones below authorizes thy Intemational Burcau and the International Preliminary Exonining
Authority to use the e«mail address indcaled in this Box 1 send noti fications issued in respeet of this intermational application if those offices
are willing to do so.
a5 advance copies followed by paper notifications; or I:I exclusively in electronic forin (no puper notifications will be sent).
E-mail address: edocket@erowell.com_ | |

] Address for eorrespandence: Mark this check-box where no agent or common representative 5/11as been appomted and 1o
space above is uscd instead to indicale = special address o which comrespondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Stateimenleoncerning amendments:*
I “itwe applicant wishes the international preliminary cxamination (o start on the hasis of:

the deseription m us originally filed, or

[

as amended under Article 34

Illls._‘: scyuence listing m as priginglly filed, or
(Fany us umended under Article 34
[] in the form of an Annex C/ST 24 text file

|:| omn paper or in the form of an image file
tie clmms as originally filed, or
as amended under Article 19, and/or

as amended under Article 34

us originally filed, or

XXOO O

tllrg.'- drawitgs

an .

( y) a5 gmended under Article 34

I [:l The applicant wishes any amendment 1o the glaims under Article 19 Lo be considered as reversed.

3. [:] Where the IPEA wishes to start the inernadonal preliminary examination at the same time a3 the international sezrch in
aprordance with Rule 69.1{b), the applicang requests the TPHA o postpone the starl of the international preliminary
exumination until the expiration of Lhe applicable time limit uader Rule 69, 1(d).

4 | _| Theapphicant expressly wishes the internationl preliminary examination to start earlier than ar the expiration ofthe applicable
time limit under Ruls 34 42,103},

* Where ne check-box is marked, nternutiynal preliminary examinition will start on the basis of the international application
s crigina}ly tiled or, where a copy ol amendments 1o the ¢lairms undqr _Articlc 19 ;u]d/or amendments of the international upplication
under Articte 34 are received by the Internationai Preliminary Examining Authority before it las begun to draw up a wrillen opinion
or the interngtional preliminary examination report, as so amended.

Lanpuage for the purposcs of internstivnat prdiminary examiaation: Enalizh

[ <] which is the language in which the inlernational application was [led.
which iz the language of a translation Furnished for the purpoges of intermational search.
which s the tanguage of publication of the intemational application.
wluch 15 the language of the transtation (1o be) furmished for the purposes of mtemational preliminury examination.

Box YoV ELECTION OF STATLES

Thie filing of this demand constitutss tie election of all Cantracting States which are designuted snd are bound by Chapter 1T of the PCT.

Form PCTAPEASA0T (second sheet) (July 2016) See Notes o the demand form

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.53. This page 16 of 127 was completed at 08.08.2016 21:21:36
Received at the EPQ on Aug 08, 2016 21:42:53. Page 16 of 127
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Box No. VI CHECK LIST

{. translation of international spplication
2. amendments under Article 34

3. letter accompanying the amendments
unger Article 34 (Rule 66.8)

4. copy (or, where required, franslation) of
amendments under Article 19

5. copy ol the letter accompanying the amendments
under Article 19 (Rules 46,5(h) and 33.9)

fi. copy {or, where applicable, translation) of uny
statement under Article 19 (Rule 62.1(ii))

Substitute Sheets and

7. otr (specdy) Eeferenres

Thi: demand is accompanicd by the following clements, in the language refermed to in
Box Mo, 1V, for the purposes of international preliminary cxamination:

12

99

For International Preliminary
Examining Authority use only

received not received

sheety
sheets
sheets
4
sheels

sheety

sheels

OO0 0 0 ood
b g o opoo

sheets

K
2
0
4. 5

The demund is also accompanied by the item(s) marked below:

[ee caleulanon sheet
original separale power of allornay
original general power of attomey

copy of general power of attomey;

reference number, ifany;  113301,68686W0

5 |:| sequenee listing in the form of an Annex C/5T.25 lext file

6. [] other {specifi): .

Box No. VI1 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
NEXE 10 2R SIgHOIere, (dieate the Rame aF tRe Jerson SI3ng dng (e cpacind i whIcl the Dersan SIgns (i SUCA oapiaciny’ 18 Hor 0AVIOWS flows recding rhe detcndl).

Mary Anne Schofield/

Mary Anne Schofield Reg. No. 36,669
for Teresa Stanek Rea, Reg. No. 30,427
Date: August 8, 2016

L. Trate of actual receipt of DEMAND:

For International Preliminary Examining Authority use only

08-08-2016

2]

. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

X

a ]
[

=

The date of receipt of the demand is AFTER the
expiration of 19 months from the priority date and
Item 4 o1 3, below, dogs not apply.

The applicant hag been informed aceordingly.

The date of receipt of the demand is WITHIN the time
limit el 19 months from the priority date as extended
by virtue of Rule 80.5.

Although the date of receipt of the demuand is elter the
expirution ol 19 monhs from the priority date, the
detay moarrival 1s EXCUSED pursuant (9 Rules $2 or
Blquater.

o O

7.&
s ]

The date of receipt of lhe demand is AFTER the
L_":.\‘pirulil.‘m olthe ime [imitunder Rule344/8.1(a) and
item 7 or 8, below, does nos apply.

The date of receipl ofthe demand is WITHIN the time
limit under Rule 344is, 1{a) as cxtended by virtue of’
Rulg 80,5,

Although the date of receipt of the demane is afler the
explraton of the time Limit under Kule 5451, 1(a), the
delay in arrival is EXCUSED pursuant to Rules 82 or
B2auater.

Demand received trom IPEA on:

For International Bureau use only

Torm POTAPCEAMOL (last sheer) (July 2018}

See Notes o the demand formn
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International applicetion Mo,

Sheat Ne. .. PCT/US2015/054295
Box No. VI CHECK LIST
The demand is accompanied by the following clements, In the Tanguage referred Lo in For Intemational Preliminary
Boe No. IV, for the purposes of international preliminary examination: Fxamining Awthority wse only
reaoivaed not roei v
|, rranslation of international application ! sheets

2. amendments under Asticle 34 : 9 sheats

3. letter aceompanying the amendrments
undet Article 34 (Rule 66.4) : 12 sheets

4, capy (or, where required, translation) of
amendmients under Article 19 : sheets

L

vopy of the lertet accompanying the amendments
under Article 19 (Rules 46.5(b) and 53.9) : sheeis

6. copy (or, where applicable, translation) of uny
statement unglar Arﬁcle_ 19 (Rule 62.1(ii)) : sheats
7. other (ypecify) Substitute Sheets and

The demand s also avcompanizd by the item(s) marked below:

ou g oooo
OO0 0 O 0ood

99  gheels

1. E feo caleulation sheet 5. [ scquence lisring in the form of an Annex C/ST,25 text file
2. [:[ originul separate power of atomey 6. |:| other (specizie):

3.|] original general power of atiorney — ‘ —

4. E enpy of general power of artomay;
reference number, iCuny;  113301.686B5W0
Box Mo VIE SIGHNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next jar cach signatwre, indiente the name of the person sigring and the ey i vhich the parson signs (if such capacioe is nof ebviogs from reading the demend).

%%@M oL
Mary Anne Schofield Req. No. 36,669

for Teregsa Stanek Rea, Reg. No. 30,427
Date: August 8, 2016

For Ingrnational Preliminary Examnining Avthority use only

1. Daw of actual receipt of DEMANL; 08-08-2016

1 Adjusied date of receipt of demand due
to IORRECTIONS under Rube 60.1(k);

3 m The dale of receipt of the demand is APTEK the 6. EI The daic of receipt of the demand is AFTER the
expirtiion of 19 months Irom the priority date and gxpiration of the time imit under Rule 34545, 1(2} and
item 4 ar 3, helow, does not apply, ittn 7 o7 8, below, does not apply.

N Lhe applicant has bgen informed accordingly. 7. The datc of receipt ol the demand is WITHIN the time

4. D The date ol recetpt of'the demand is WITHIN the time % limit under Rule 54645 1{a) as extended by virue of
limit of 19 months from the priorily date as extended Rule 20.5.

by virtue of Rule 80.3. ]
8. D Although the date of receipt of the demand is alier the

5. D Although the date of receipt of' the demsmd is after the cxpiration of the time Limit under Kule 544/s.1(3), the

expitation of 19 months from the priority daks, the delay in arrival is EXCUSED pursusnt to Rules 82 or
delay in arrival s RXCUSED pursuant to Rules 82 or $2¢mciter.
Bouaater,

For Interngtional Burean usc only

Demamd received from IPEA on:

Form PCT/IPEA/4Q1 (last sheel) (July 2016) Sez Notes to the deniznd jorm

Duration: 27.08.2016 02:23:57 - 27.08.2016 02:25:13. This page 5 of 6 was completed at 27.08.2016 02:25:03
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Application No. PCT/US15/54295
Attorney Docket No.: 113301.68686WOQ
Article 34 Amended Claims

APPENDIX A
Marked-Up Version of Claims
Insertions — Underlined
Deletions — Stricken through

1. (Currently Amended) A lyophilized nanepartiele composition comprising

nanoparticle complexes having an outer surface. wherein each of the naneoparticle complexes

comprises

a. a cartier prolein,

b. between about 100 to about 1000 amibodies having an Fc portion and an antizen-

binding portion, and

¢. optenally at least one therapeutic agent,

said nanoparticls complexes being lyophilized, and whereinthe-untibodies
areat ranged-on-an-outside surface-ef the-nanopariicles—and-farther wherein upon

reconstifution with an agqueous solution, antizen-binding portions of the antibodics retaintheir

asseciation-with-remain arranged on the ewtside puter surface of the nanoparticle complexes,

provided-thatsaid lyephilized compesition-is-stable at about 20°C to-gbout 25°C for at- least 3

months; and further wherein the nanoparticle complexes are-remain capable of binding to &

predetermined-epitope the antigen in vive.

2. (Currently Amended)The lyophiiized nanoparticle composition of ¢laim 1,
wherein each of the nanoparticle complexes comprises between about 400 and about 800

antibodies.

3. (Canceled)

4. (Canccled).

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.53. This page 19 of 127 was completed at 08.08.2016 21:22:04
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Application No. PCT/UUS15/54295
Attorney Docket No.: 113301.68686 WO
Article 34 Amended Claims

5. (Canceled)

6. {Cenceled)

7. {Canceled)

8. (Currently Amended)The lyophilized nanepastiele composition of any one of
the above claims, wherein the at least one therapeutic agent is located inside the namoparticle,

arranged on the outside surface of the nanoparticle, or both.

9. (Currently Amended) The lyophilized nanoparticle composition of any one of
the above claims, wherein the antibodies are selected fraom the group consisting of ado-
trasticcutnab emtansine, alemtuzumab, bevacizumab, cetuximab, denosumab, dinutuximab,
ipilirnumab, nivolumab, obinutazumab, ofatumumab, panittrnumab, pembrolizumab,

pertuzumab, rituximab, and trastuzimab

10. (Currently Amended) The lyophilized naneparticle composition of any one of
the above claims, wherein the at least one therapeutic agent is selected from the group
consisting of abiraterone, bendamustine, bortezomib, carboplatin, cabazitaxel, cisplatin,
chlorambucil, dasatinib, docetaxel, doxorubicin, epirubicin, eflotinib, ctoposide, everolimus,
ecfitinib, idarubicin, imatinib, hydroxyurea, imatinib, lapatinib, leuprorclin, melphalan,
methotrexate, mitoxantrone, nedaplatin, nilotinib, oxaliplatin, paclitaxel, pazopanib,
pemetrexed, picoplatin, romidepsin, satraplatin, sorafenib, vemurafenib, sunitinib, teniposide,

triplatin, vinblastine, vinorelbine, vincristine, and cyclophosphamide.

Il (Currently Amended)The lyophilized nanoparticle composition of any one of
the above claims, wherein the carrier protein is selected from the group consisting of albungin

gelatin, elastin, gliadin, legumin, zein, a soy protein, a milk protein, and a whey protein.

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.:53. This page 20 of 127 was cc_ampleted at 08.08.2016 21:22:18
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Application No. PCT/1JS15/54295
Attorney Docket No.: 113301.68686WO
Article 34 Amended Claims

12.  (Currently Amended)The lyophilized raneparticle composition of any one of

the above claims wherein the albumin carrier protein is buman-serwn albumin,

13. {Currently Amended) The lyophilized nanoparticle composition any one of the
above claims, wherein the antibodies arrange into a substantially singlc layer of antibodies on

all or part of the outer surface of the nanoparticle complexes.

14. (Canceled)

15. (Canceled)

16. (Canceled)

17. (Canceled)

18. (Canceled)

19. (Canceled)

20.  {Canceled)

21, (Cancecled)

22, (Currently Amended) A lyophilized saneparticle composition of claim 1

comprising naneparticle havingaroutersurface, wherein cach of the nanoparticle complexes

COMPpIises:

a_ an albumin-bound paclitaxel core and

b. an amount of bevacizumab arranged on = the outer surface of the albumin-bound

paclitaxel core such that the binding portion of the antibody is directed outward from that the

a

Duration: _08.08.2016 21:19:07 - 08.08.2016 21:42:53. This page 21 of 127 was completed at 08.08.2016 21:22:25
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Application No. PCT/US15/54295
Afttorney Dockel No.: 113301.68636WO
Article 34 Amended Claims

outer surface, wherein the antibodies retain their association with the outer surface of the

nancparticle upon reconstitution wilh an aqueous solution, previded-that-said-lyrophilized

com position is-stable-at abeut 20-2C-to-about-25-°Cforat-least-3-months and the reconstituted

nanoparticle complexes are capable of binding to VEGF in vivo-and-fartherwherein-the

averape reconstituted naneparticle-size-is-from greater-than-§00-nm-to-about-3-5-pm.

23

(Currently Amended) The Jyophilized naneparticle composition of claim 24

232, wherein the weight ratio of albumin-bound paclitaxel o bevacizumab is belween about 5:

1 to about 1: 1.

24,

(Currently Amended) The |yophilized sanepartiele composition of claim 23,

wherein the weight ratio of albumin-bound paclitaxel to bevacizumab is about 10:4,

25.

26.

27.

28.

29

30.

31.

33,

(Canceled)
{Canceled)
(Canceled)
{Canceled)
{Canceled)
(Cancelzd)
(Cancelzd)
(Canceled)

{Canccled)

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.:53. This page 22 of 127 was cémpleted at 08.08.2016 21:22:32
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34,

35.

30.

37.

38.

39,

40.

41.

42.

43,

44,

45,

46.

(Canceled)

{Canceled)

(Canccled)

(Canceled)

(Canceled)

(Cancelad)

(Canceled)

{Canceled)

(Canceled)

(Canceled)

(Canceled)

(Canceled)

628 5116

CROWVELLEMORING 023

Application No. PCT/U815/54295
Attorney Docket No.: 113301.68686 WO
Article 34 Amended Claims

(Currenily Amended) [[A ]] The naneparticle lyophilized composition of

claim 1 eomprising-naneparieles-wherein each of the nanoparticle complexcs comprises:

a. a carrler protein,

b. between abaul 400 to about 800 antibodies having an Fe¢ portion and an antigen-

binding pertion, and

c. eptienaHy-at least one therapeutic agent that is not paclitaxel,

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.53. This page 23 of 127 was completed at 08.08.2016 21:22:38
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Application No. PCT/US15/54293
Attorney Docket No.: 113301.68686WO
Article 34 Amended Claims

said nanoparticle complexes being lyophilized, and wherein upon reconstitution with

an aqueous solution antigen-binding portions of the antibodies are remain arranged on -a- the

ouler surface of the nanoparticle complexes such that the antigen-binding portions of the
antibodies y4s- are directed outward from that-the outer surface and wherein the nanoparticle

comnplexes are remain capable of binding to apredetermined-epitope the anligen in vive.

47, (Currently Amended) [[A]] nanepartiele The Iyophilized composition of claim

1 comprsing-nanoparticles wherein each of the nanoparticle complexes comprises:
a. a carrier protein that is not albumin,

b. between about 400 to about 800 antibodies having an_Fc portion and an antigen-

binkling portion, and

¢. eptionally at least one therapeutic agent,

said nanopartigle complexes being lvophilized, and wherein upon reconstitution with

an adqueous solution antigen-binding portiens of the antibodies are-remain arranged on -a-thc

outer surface of the nanoparticle complexes such that the antigen-binding portions of the

antibodies are yis-directed outward from that the ouler surface and wherein the nanoparticle

complexcs-ate remain capable of binding lo apredetermined-epitope_the antigen in vivo.

48.  (Canccled)

49, {Canceled)

50.  (Canceled)

51.  (Canceled)

Duration: _08.08.2016 21:19:07 - 08.08.2016 21:42:53. This page 24 of 127 was completed at 08.08.2016 21.22:47
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Application No. PCT/US15/54293
Attorney Docket No.: 113301.63686WO
Arlicle 34 Amended Claims

52.  (Canceled)

53, {Canceled)

54. (Canecled)

35. {Canceled)

56.  (Canceled)

57, (Canceled)

58. (Canceled )

59.  (Canceled)

60, (Canceled)

61. (Canceled)

62. (Canceled)

63. (Canceled)

. (Canceled)

63, (Canceled)

66.  (Canceled)

67.  (Canceled)

08. (Canceled)

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.53. This page 25 of 127 was completed at 08.08.2016 21:22:52
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69.

70.

71.

72,

73.

74.

75,

76.

17,

78.

79.

80.

81.

B2

(Canceled)

{Canceled)

(Canceled)

(Canceled)

(Canceled)

(Canceled).

(Canceled)

{Canceled)

(Canccled)

(Cancelod)

(Canceled)

{Canceled)

(Canceled).

828 5116

CROWELL&MORING 02@

Application No. PCT/US13/54295
Attorney Docket No.: 113301.68636W0O
Article 34 Amended Claims

(New) The lyophilized camposition of ¢claim 12, wherein the albumin is

human serum albumin.

83.

nanoparticle complexes comprises,

(New) The lyophilized composition of claim 1, wherein cach of the

a. albumin,

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42:53. This page 26 of 127 wasi completed at 08.08.2016 21:22:57
Received at the EPQ on Aug 08, 2016 21:42:53. Page 26 of 127



05/08/2016 14:31 FAX 202 628 5116 CROWELLEMORING hoz7

Application No. PCT/US15/54295
Attorney Docket No.: 113301.68686WOQ
Article 34 Amended Claims
b. between about 100 to about 1000 bevacizumab antibodies, sach having a

hydrophobic Fe portion and an VEGF-binding portion, wherein the VEGF-binding portion is

arranged on the outside outer surface of the complexes and

c. paclitaxel,

said nanoparticle complexes being lyophilized, and wherein upen reconstitution with an
aqueous solution, the VEGF-binding portions of the antibodies remain arranged on the
autside outer surface of the nanoparticle complexes, and remain capable of binding to VEGF
in vive and the Fc¢ portions are associated with said albumin; and further wherein said

coniplexes have an average size from about 130nm to about 800nm.

Duration: 08.08.2016 21:19:07 - 08.08.2016 21:42.53. This page 27 of 127 was completed at 08.08.2016 21:23:03
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PCT/US 2015/054 295 - 08-08-2016

Application No. PCT/US15/54295
Article 34 Amended Claims

SUBSTITUTE SHEET
1. A lyophilized composition comprising nanoparticle complexes having an outer
surface, wherein each of the nanoparticle complexes comprises

a. a carrier protein,

b. between about 100 to about 1000 amibodics having an Fc portion and an antigen-
binding portion, and

¢. at least one therapeutic agent,

said nanoparticle complexes being lyophilized, and wherein upon reconstitution with
an aqueous solution, antigen-binding portions of the antibodies remain arranged on the outer
surface of the nanoparticle complexes, and [urther wherein the nanoparticle complexes
remain capable of binding to the antigen in vivo.

2. The lyophilized nanoparticle composition of claim 1, wherein each of the
nanoparticlc complexes comprises between about 400 and about 800 antibodies.

3. (Canceled)

4. (Canceled).

5. (Canceled)

6. (Canceled)

7. (Canceled)

8. The lyophilized composition of any one of the above ¢laims, wherein the at
least one therapeutic agent is located inside the nanoparticle, arranged on the outer surface of
the nanoparticle complexes, or both.

9. The lyophilized composition of any one of the above claims, wherein the
antibodies are selected from the group consisting of ado-trastuzumab emtansine,

aletntuzumab, bevacizumab, cetuximab, denosumab, dinutuximab, ipilimumab, nivolumab,

Duration: 08.08.2016 21.19:07 - 08.08.2016 21:42:53. This page 28 of AMENDED SHEET3 20716 21:23:11
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Application No. PCT/US15/54295
Article 34 Amended Claims

SUBSTITUTE SHEET
obinutuzumab, ofatumumab, panitumumab, pembrolizumab, pertuzumab, rituximab, and
trasiuzmab

10.  The lyophilized composition of any one of the above claims, wherein the at
least one therapeutic agent is selected from the group consisting of abiraterone,
bendamustine, bortezomib, carboplatin, cabazitaxel, cisplatin, chlorambucil, dasatinib,
docetaxel, doxorubicin, epirubicin, erlotinib, ctoposide, everolimus, gefitinib, idarubicin,
imatinib, hydroxyurea, imatinib, lapatinib, lﬁu])l‘Dr;eﬁn_, melphalan, methotrexate,
mitoxantrone, nedaplatin, nilotinib, oxaliplatin, paclitaxel, pazopanib, pemetrexed, picoplatin,
romidepsin, satraplatin, sorafenib, vemurafenib, sunitinib, teiposide, triplatin, vinblastine,
vinorelbine, vincristine, and cyclophosphamide.

11. The lyophilized composition of any one of the above claims, wherein the
carrier protein is selected from the group consisting of albumin gelatin, elastin, gliadmn,
legumin, zein, a 5oy protein, a milk protcin, and a whey protein.

12, The lyophilized composition of any onc of the above claims wherein the
carrier protein is albumin.

13, The lyophilized composition any one of the above claims, wherein the
antibodies arrange into a substantially single layer of antibodies on all or part of the outer
surface of the nanoparticle complexes.

14, {Canceled)

15. {Canceled)

16. (Canceled)

17. (Canccled)

18.  (Canceled)

19.  (Canceled)
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PCT/US 2015/054 295 - 08-08-2016

Application No. PCT/US13/54295
Article 34 Amended Claims

SUBSTITUTE.: SHEET

20. (Canceled)

21, (Canceled)

22 A lyophilized composition of claim 1,wherein each of the nanoparticle
complexes comprises:

a. an albumin-bound paclitaxel core and

b. an amount of bevacizumab arranged on the outer surface of the albumin-bound
paclitaxel core such that the binding portion of the antibody is directed outward from the
outer surface, wherein the antibodies retain their association with the outer surface of the
nanoparticle upon reconstitution with an agueous solution, and the reconstituted nanoparticle
complexes are capable of binding o VEGY in vivo.

23.  The lyophilized composition of ¢laim 21, wherein the weight ratio of albumin-
bound paclitaxel to bevacizumab is between about 5: 1 to about 1: 1.

24.  The lyophilized compesition of claim 23, wherein the weight ratio of albumin-
bound paclitaxel to bevacizumab is about 10:4.

25, (Canceled)

26. {Canceled)

27, {(Canceled)

28,  (Canccled)

29 (Canceled)

30.  (Canceled)

31. (Canccled)

32. {Canceled)

33, (Canceled)

34, {Canceled)

Duration: 08.08.2016 21.19:07 - 08.08.2016 21:42:53. This page 30 of AMENDED SHEET3 20716 21:23:27
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Application No. PCT/AIS15/54295
Article 34 Amended Claims

SUBSTITUTE SHEET
35. {Canceled)
36. (Canceled)
37 (Canceled)
38. (Canceled)
390, {Canceled)
40. (Canceled)
41, (Canceled)
42.  (Canceled)
43,  (Canceled)
44, (Canceled)
45, (Canceled)
46. The lyophilized composition of claim | wherein each of the nanoparticle

complexes comprises:

a. a carrier protein,

b. between about 400 to about 800 emtibodiés having an Fc portion and an antigen-
binding porlion, and

c. at least one therapeutic agent that is not paclitaxel,

said nanoparticle complexes being lyophilized, and wherein upon reconstitution with
an agueous solution artizen-binding portions of the antibodies remain arranged on the outer
surface of the nanoparticle complexes such that the antigen-binding portions of the antibodies
are directed outward from the outer surface and wherein the nanoparticle complcxes remain

capable of binding to the antigen in viveo.
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PCT/US 2015/054 295 - 08-08-2016

Application No. PCT/UB15/54295
Article 34 Amended Claims

SUBSTITUTE SHEET

47.  The lyophilized composition of ¢laim 1 wherein cach of the nanoparticle
complexes comprises:

a. a carrier protein that i not albumin,

b. between about 400 to about 800 antibodies having an Fe portion and an antigen-
binding portion, and

c. at least one therapeutic agent,

said nanoparticle complexes being lyophilized, and wherein upon reconstitution with
an aqueous solution antigen-binding portions of the antibodies remain arranged on the outer
surface of the nanoparticle complexes such that the antigen-binding portions of the antibodies
are dirceted outward from the outer surface and wherein the nanoparticle complexes remain
capable of binding to the antigen i vive.

48,  (Canceled)

49.  (Canceled)

50. (Caneeled)

51, (Canceled)

52. (Canceled)

53.  (Canceled)

34. (Canceled)

53, (Canceled)

56.  (Canceled)

57.  (Canceled)

58, {Canceled )

59.  (Canceled)

60. (Canceled)
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Application No, PCT/US15/54295
Article 34 Amended Claims

SUBSTITUTE SHEET
61.  (Canceled)
62.  (Canceled)
63. (Canceled)
64, (Canceled)
635. (Canceled)
66, (Canceled)
67. (Canceled)
68. {Canceled)
69,  (Canceled)
70.  (Canceled)
71. (Canceled)
72.  (Canceled)
73, (Canceled)
74, (Canceled).
75. (Canceled)
76. {Canceled)
77. {Canceled)
78. {Canccled)
79.  (Canceled)
80.  (Canceled)
81, (Canceled).
82.  (New) The lyophilized composition of claim 12, wherein the albumin is

humin serum albumin,
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Application No. PCT/US15/54295
Atticle 34 Amended Claims

SUBSTITUTLE SHEET
83. (New) The lyophilized composition of ¢laim 1, wherein each of the nanoparticle
complexes comprises,
a. albumin,
t. between about 100 1o about 1400 bevacizumab antibodies, each having a
hydrophobic Fe portion and an VEGF-binding portion, wherein the VEGF-binding portion is
arranged on the outside outer surface of the complexes and

¢. paclitaxel,

said nanoparticle complexes being lyophilized, and wherein upon reconstitution with an
aqueous solution, VEGF-binding portions of the aﬁtibodies remain arranged on the outside
outce surface of the nanoparticle complexcs, and remain capable of binding to VEGF in vivo
and the Fc portions are associated with said albumin, and further wherein said complexes

have an average size from about 130nm to about §00mm.
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IN THE EUROPEAN PATENT OFFICE

International Application of! MAYQ FOUNDATION FOR MEDICAL EDUCATION
AND RESEARCH

International Application No.: ﬁCT/ Us201 5/0i54295

International Filing Date: 06 October 2015 (06.10.2015)

Title: | CARRIER-ANTIBODY COMPOSITIONS AND METHODS

OF MAKING AND USING THE SAME

European Patent Office V1A FACSTMILE 011 31 70 340 3016
P.B. 5818 Panentlaan 2.

NL-2280 HV Rijswijk Attn: OSTWINKEL, Nathalie
Switzerland Attn; COVONE-VAN HEES, M.,

LETTER RE ARTICLE 34 CLAIM AMENDMENTS AND
RESPONSE TO WRITTEN QPINION

Dear Sirs:

In response to the Written Opinion dated January 25, 2016, Applicant submits the
following remarks and amendments to the claims under Article 34. Attached arc Substitute

Sheets pages 73 to 79 to replace claims pages 73-83 of the application as filed.
Claims 1, 2, 8-13, 22-24, 46, 47, 82 and 83 are pending.

The present submission is made in association with a PCT Chapter II Demand.
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Claims Amendments

Applicants have amended the claims for consistency and to more clearly define the

invention. As amended all the claims require a chemotherapeutic.

Iixemplary support for the amendments 10 independent claims 1, 46, and 47 and for new

claims 42 and 83 is set forth in the table below:

Exemplary
Amended claim Support in Specification |
_ Claim 1 (Amended) .
A lyophilized composition comprising nanoparticle Original Claim 1 and

complexes having an outer surface. wherein cach of the paragraph [0155]

nanoparticle complexes comprises

a. a carrier protein, | Unchanged from original

claim 1

b, between about 100 to about 1000 antibodies having an | Paragraph [0127]

F¢ portion and an antigen-binding portion. and

c. at lenst one chemotherapeutic agent, : Original claim 10,
paragraph [0033]
said nanoparticle complexes being lyophilized, and Paragraph [0042]

wherein upon reconstitution with an aqueous solution, the | Paragraphs [0015] and
antigen-binding portion of the antibodies remain ar anged | [0023] and [0106]
on the outer surface of the nanoparticle complexes, and

further wherein the nanoparticle complexes remain

capable of binding to the antipen in vivo.

Claim 46 . ]
The lyophilized composition of claim 1 wherein each of | Original Claim 46 and
the nanoparticle complexes compriscs: paragraph [0155]
a. a carrier protein, " i ' ' Unchanged from original )
(. N ‘ -
2
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claim 46

|

b. between about 400 to abour 800 antibodies having an
Fc portion and an antigen-binding portion, and

Paragraph [0127]

“c. at lcast one thefépcutic agenl that is not paclitaxel,

Deleted “optionally”
from, “optionally at least
one therapeutic agent that

15 not paclitaxel.”

said nanoparticle complexes being lyophilized, and
wherein upon reconstitution with an aqueous solution

antigen-binding portions of the antibodies remain

arranged on the outer surface of the nanoparticle
complexes such that the antigen-binding portions of the
antibodjes are directed outward from the outer surface

and wherein the nanoparticle complexes remain capable

of binding to the antigen in vivo.

Claim 47 (Amended)

The lvophilized composition gf claim 1 wherein cach of

the nanoparticle complexes comprises:

Original Claim 47 and
paragraph [0155]

a. a carrier protein that is not albumin

Unchanged from original |

claim 47

b. between about 400 to about 800 antibodies having an

Fe portion and an antigen-hinding portion, and

Paragraph [0127]

c. al least one therapeutic agent,

Delected “optionally™
from, “optionally at least

one therapeutic agent.”

said ninoparticle complexes béing lyophilized, and
wherein upon reconstitution with an agueous solution

antigen-binding portions of the antibodies remain

arranged on -the outer surface ot the nanoparticle

complexes such that the antigen-binding portions of the

Paragraphs [0015] and
[0023] and [0106]

3
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‘ antibc;aics are dirccted outward from the outer surface

and wherein the nanoparticle complexes remain capable

of binding to the antigen in vivo.

Claim 82 New)
The lyophilized composition of claim 12 whercin the Paragraph [0036]

albumin 18 human serum albumin.

| Claim 83 (New)
The lyophilized compesitien of claim 1, wherein cach of

the nanoparticle complexes comprises,

& albumin, ' Paragraphs [0025],

b. between about 100 to about 1000 bevacizumab
antibod ies, each having a hydrophobic Fe portion and an
VEGF-binding portion, wherein the VEGF-binding
portion is arranged on the outside outer surface of the

complexes and
¢. paclitaxcl,

said nanoparticle complexes being Lyophilized, and
wherein upon reconstitulion with an aqueous solution, the
VEGF-binding portion of the antibodies remain arranged
on the outside outer surface of the nanoparticle
complexes, and remain capable of binding to VEGF in

vivo and the Fc portions are agsociated with said

albumin; and
farther wherein said cumplexeé have an avéiagc size Original claim 3 and
from about 130nm to about $00nm. Paragraph [0140]
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Applicants have amended claims 2, 8, 9, 10, 11,12, 13, 22, 23 and 24 to refer to the
Iyophilized composition to be consistent with claims 1, 46 and 47, Support for this amendment is

found e.g. paragraph [0153].

Applicants have amended claims 22 to depend:on claim 1 as suggested in the Opinion

and deleted reference to particle size. Claims 46 and 47 are also amended to depend on claim 1.

Applicants have added claim 82 to specify the albumin is buman serum albumin. Support

for this claim is found, e.g., in paragraph [0036]

Applicants have added claim 83 to encompass an embodiment of this invention. Support

for this claim is found, e.g., in paragraphs [0025] and {0140].

Applicants have canceled claims 3-7, 14-21, 25-46, and 48-81 without prejudice.
Applicant reserves the right 1o pursue the canceled claims during examination in cach of the

national phase countries.

A marked up version of the claims showing the amendments in each claim is attached

(Appendix A). Added text in the amended claims is underlined; deleted text is swricken through.

5
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REMARKS

Reconsideration of the objections raised in the Written Opinion is requested based on

the lollowing remarks.

The Claimed Invention

The currently claimed invention is directed to stable lyophilized protein-protein
nanoparticle "complexes".! These complexes are individual particles, each particle containing
an antibody, e.g., bevacizumab, rituximab or trastuzumab, a carrier protein, e.g., albumin,
and the chemotherapeutic agent, ¢.g. paclitaxel, aﬂd each particle having a defined size.
These complexes are in contrast to a formulation where the componenis are merely
intermixed and do not comprise a unitary particle (i.e., an individual particle comprsing
multiple components). And just as the complexes are in contrast to a formulation where the
components are merely intermixed, the lyophilized complexes are in contrast to the

formulation wherc lyophilized components are merely intermixed.

Further, the complexes have a "structural moli” -an intcraction between the carrier
prolein, ¢.g., albumin, and the antibody such that antigen-binding portions of the antibodies
are arranged on the outside of the complex, and antibody-binding domains of the antibodies
remain capable of binding to the target antigen in vive. The structural motif thus provides
biological activity and directional capacity to the comiplexes. [n particular, the currently
claimed invention is directed to the discovery that the lyophilized complexes retain biological

efficacy and the ability to bind to the target antigen upon reconstitution. Such stability allows

! The carrier pratein, c g, albumin is the first protein whereas the antibedy, c.g., the bevacizamab monoclonal
antibody, is the seeond protein, Claim 1 recites that the reconstituted complexes have antigen binding portions of the
antibodies arranged on the outer surface and the complexes retain the ability to bind the target antigen upon
reconstitution, as demonstrated in the Examples and Figures, thereby indicating that the complexes are stable,
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for regeneration of an injectable composition with pharmacological properties substantially

similar to those of the freshly-made composition (non-lyophilized).

In parficular, the lyophilized composition fetains ity antibody-specific targeting
capibility upon reconstitution, which evidences thiat the binding portion of the antibody is
retaincd on the surface of the nanoparticles. Retention of antibody binding specificity of the
antibody in the complex after reconstitution is a recited element of the claimed composition,
and it provides directional guidance by targeting the nanoparticle complex to target antigen,
e.g.. complexes having bevacizumab as the antibody retain the ability of the antibody to bind
YE(F, which is overexpressed in twmors that are treatable with bevacizumab. While the art
has described protein-protein complexes previously, including those that are powders, the art
did not disclose solid lyophilized compositions. S¢e, for example, WO 2012/154861

(submitted herewith) and WO 2014/053415 (D1 cited in the Writlen Opinion).

Lyophilization is well known to adversely impact protein structures even when the
protein is a homogenous composition of a single protein. See, for example, Shan-Yang Lin,

AIMS Biophysics, 2(4): 695-723 (2015)" ; Paul Matejtschuk, Cryopreservation and Freeze

% This document recites the following:

"Generally, most peptides ot globular proteins are marginally stable under physiological conditions because the
free enerpy released when the protein folds inte its native conformation is relatively small (approximately -5--
10 keal/mol-1). Howevet, protein molecules are both structurally complex and chemically reactive, which
results in their susceptibility to physical and chemical instability, When subjected to various envirenmental
stresses, such as temperaturs, storage time, agitation, freeze-thaw cycles, and lyophilization, peptides of protein
drugs can becomc chemically and/or physically unstable, Chemical instability refers 1o the formation or
destruction of covalent bonds within a peptide or protein molecule. These changes alter the protein's primary
structure and affect its higher-level structure. The common causes of chemical instability are hydrolysis,
dearnidation, isomearization, racemization, oxidation, disulfide exchange, dimerization, —c¢limination, and
Maillard reaction and those of physical instabilities include denatration, ageregation, precipitation, or
adsorption to surfaces.

Unfortunately, the Iyophilization process generates both freczing and drying stresses, which ¢an denature
protuins to varions degrees. An optimal added excipient may prescerve the native structure and the biological
activity of the protein drug. Lec and Lin directly stdied conformaticonal changes in excipient-free salmon
caleitonin (“sCT™) that were induced by lyophilization, Obviously, the sccond-derivative IR spectrum of the
(Continued...)
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Drying Protocols, Volume 368 of the series Methods in Molccular Biology, pp 59-72
(enclosed). The art recognizes that lyophilization 1?esults in significant strcss upon a protein.
Dernaturation of a protein can occur due (¢ numerous factors, including high salt
concentrations, and can result in frreversible protein aggregation. Matejtschuk, page 60.
Furiher, "a multimeric protein with multiple domains ... will pose a far more demanding
challenge to achicve successful Iyophilization” than a single-chain protein. Matejtschuk, page

60.

Significantly, the claimed invention does not deal with a single protein structure, such
as the antibody alone or the albumin zlone, but rather with protein-protein complaxes that
hava a structural interaction between the first and second proteins beforc tyophilization that is
maintained upon reconstitution afier lyophilization. Nothing in the prior arl regarding such
nanoparticle complexes having protein-protein complexation suggests that the interactions
between the proteins that result in the structural interaction and biological activity of the

complexes can withstand the environmental stresses associated with lyophilization.

Indced, the lyophilized complexes of the current claims are counter-intuitive. First,
human serum albumin does not complex with natlural (endogenously produced) antibodies.
This suggests that any complexation between antibodies and human serum alburmnin is likely

to be weal, as the differences belween natural antibodies and monoclonal antibodies are

excipient-ﬁee‘I_)-;ophilized sC'T powder was significantly different from that of the native one, as shown in
Figure 10." (emphasis added, citations omilted)
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intentionally quite minimal.’ The weak binding affinity to the albumin is evidenced by the

fact that these complexes are not slable in plasma or when stored overnight *

Second, the structural motif of the claimed composition requires that the antibody
binding portions of the complexes must retain antigen-specific binding after reconstilution
and still retain complexation with the carrier protein, e.g., albumin. The cited art does not
provide any examples of lyophilized protein-protein complexes. Indeed, one skilled in the art
could readily contemplate that lyophilization would lead to an aggregation of the particles,
without the recited characteristics. 1t is also possible that lyophilization would result in the
binding poriion(s) of the antibody being engulfed by the albumin. It is also possible that the
antibody would becoeme completely dissociated from the albumin, thereby eliminating the
direvtional capacity imparted to the complexes. In any of these scenarios, such structural
change would render the albumin particle incapable of binding to the target antigen.
Retention of the binding specificity of the reconslituted complexes is n=cessary, as the
complexes contain the chemotherapeutic agent, which is guided to the antigen by the binding
portion of antibody. (iven the likely weak nature of the binding, retention of the structural

motif of the complexes during lyophilization is, at best, uncertain.

The lyophilized compositions of the claims include the following claim elements

(among otheors):

* nanoparticle complexes comprising:

¢ a carrier protein

* Bevacizumab is a humanized moncclonal antibody. See, e.g., Avastin (bevacizumab)
Prescribing Inforimation,

* See Applicants' specification Table 3, page 56; and WO 2014/055415 page 27, line 30 1o
pagze 28, line 4.

"
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& antibodies and

o at least one chemotherapeutic agent;

o said nanoparticle complexes being lyophilized;
= wherein upon reconstilution with an aqueous solution:

o antigen -binding portions of the antibodies remain arranged on the
outer surface of the complexes (retaining the structural motif between
the proteins); and the complexes remain capable of binding to the
target antigen in vivo (retaining biological and therapeutic activity).

A composition comprising such lyophilized complexes is a recited element of the

claims, as is the recitation that the lyophilized composition retains its structural motif upon

reconstitution, while also retaining its biological and therapeutic properties.

Novelty

The Opinion cites WO 2014/055415 (D1) for disclosing the production of
nanoparticles comprising a complex of Abraxane®/bevacizumab (ex. 1; pg. 45 line 16-pg. 47
line -k ex. 11), Abraxane/cisplatin (ex. 5), Abraxane/trastuzumab or rituxan (ex. 6, 12, 13) of
sizes between 100 to 900 nm (pg. 3 lines 26-29). The Opinion states that the stability in vitro
and in serum has been tested (ex. 4, 7, 14, 17). However, Applicants submit that D1 does not
disclose each and every limilation in the current claims and therefore does not anticipate the

invention as claimed.

As noted above, the current claims are directed to a lyophilized compoesition of a
protein-protein nanoparticle complex where the first protein is a carrier protein, ¢.g., albumin,
and the second protein is an antibody, e.g., bevacizumab. The claims have been amended to

stress that the composition comprises complexes having surface antibody integration, such
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that binding portions are exposed on the surface both before lyophilization and upon

reconstitution after Iyophilization, as evidenced by antigen binding capacity.

D1 fails to disclose lyophilized complcxes;. D1 Example 1, page 45, line 16 to page
47, line 4 and Example 11 cited in the Opinion, enly disclose bevacizumab (Avastin®) with a
lyophilized starting material (i.e. lvophilized taxane and human serum albumin (e.g.,
Abraxane®)). Example | states, “they [Avastin® vials] are nol [rozen or shaken.” D1 does
not disclose the mixture of Abraxane® and Avastin@ is lyophilized. D1 therefore does not

anticipate the lyophilized composition of the present claims,

Applicanis request the rejection be withdrawn.

Inventive Step

The Opinion acknowledges that D1 docs not teach a lyophilized nanoparticle
cotnposition but cites WO 2014/123612 (D3) for suggesting the use of Abraxane® (not in a
complex with bevacizumab) in cither dry formulation or suspended {para. 198). The Opinion
states that a skilled person, looking for alternative formulations, would consider
lyophilization. For at least the reasons set forth above, one of skill in the art would not
consider lyophilization as an alternate formulation - the skilled artisan would not expeet
complexes of antibodies, a protein, ¢.g. albumin, and a chemotherapeutic (o survive the rigors
of lvophilization and retain their antigen binding activity. The claimed invention does not
deal with a single protein structure, such as, e.g., the antibody alone or albumin alone, but
rather with protein-protein complexes that have a structural interaction between the first and
second proteins before lyophilization that is maintained upon reconstitution after
lyophilization. Nothing in the combination of D3 with 31 suggests that the interactions

between the proteins that result in the structural interaction and biological activity of the
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complexes can withstand the environmental stresses associated with lyophilization, At least

for the foregoing reasons the claims all have inventive step as well as novelty.

Applicants request the rejection be withdrawn.

Respectfully submitted,

Mary Anne Schofield/
Mary Anne Schofield, Reg, No, 36,669

Dated: August 8, 2016

CROWELL & MQRING LLP
1001 Pennsylvatia Avenue, NW
Washington, DC 20004-2595
Tel: 202-624-2500

Fax: 202-628-5116
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the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
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from the date of mailing of Form PCTASA/R220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASAR220.

% >
g oo™

Name and mailing address of the ISA: Date of completion of Authorized Officer .
- this opinion ﬁ“gs stonr,
_@)) European Patent Office see form < 0
P.B. 5818 Patentlaan 2 Covone-van Hees, M H
— &~  NL-2280 HV Rijswijk - Pays Bas PCTISA210 : .)
Tel. +31 70 340 - 2040 Telephone No. +31 70 340-0 sy s
Fax: +31 70 340 - 3016 ’

Form PCTASAR237 (Cover Sheet) (January 2015)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTUS2015054295

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

X
(]

4. O

the international application in the language in which it was filed.

a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. [ forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

L1 on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. U furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

5. Additional comments:

Form PCTASA/237 (January 2015)



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2015/054295
Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

(]
X

the entire international application

claims Nos. 1,46, 47(all partially)

because:

&

the said international application, or the said claims Nos. 1., 46, 47(all partially) relate to the following
subject matter which does not require an international search (specify):

see separate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

no international search report has been established for the whole application or for said claims Nos.

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

L1 furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available
to the International Searching Authority in the form and manner acceptable to it; or the sequence listing
furnished did not comply with the standard provided for in Annex C of the Administrative Instructions.

L1 furnish a sequence listing on paper or in the form of an image file complying with the standard provided
for in Annex C of the Administrative Instructions, and such listing was not available to the International
Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not
comply with the standard provided for in Annex C of the Administrative Instructions.

LI pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rule 13ter.1(a) or (b).

See Supplemental Box for further details
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCTMUS2015054295

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims
No: Claims
Inventive step (1S) Yes: Claims
No: Claims
Industrial applicability (1A) Yes: Claims
No: Claims

2. Citations and explanations

see separate sheet

2-45(completely); 1(partially)
48-81(completely); 46, 47(partially)

2-45. 48-81(completely): 1, 46, 47(partially)

2-45. 48-81(completely): 1, 46, 47(partially)

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2015/054295

Re ltem lll

Non-establishment of opinion with regard to novelty, inventive step and
industrial applicability

Present claims 1,46 and 47 relate to a nanoparticle composition comprising a carrier
protein, antibodies and optionally, a therapeutic agent. The expression "optionally” is
not limiting the scope of the claim and therefore the feature "therapeutic agent" has to
be disregarded in the assessment of novelty and inventive step. However, the
therapeutic agent is an essential feature of the invention, since the purpose of the
invention is the targeted delivery of said therapeutic agent. In the absence of this
feature i.e. the therapeutic agent, the claims cover subject-matter which is neither
supported nor disclosed in the application. In addition, this feature is essential to solve
the problem posed by the application, namely the provision of means for the targeted
deliver of therapeutic agents.

The non-compliance with the substantive provisions is to such an extent, that the
search was performed taking into consideration the non-compliance in determining the
extent of the search of claims 1,46,47 (PCT Guidelines 9.19 and 9.23).

The search of claims 1,46,47 was restricted to nanoparticles comprising the
therapeutic agent.

The search for the related methods have been also restricted accordingly.
Re Iltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Present application discloses the production of nanoparticles composition comprising
a complex formed by albumin-paclitaxel (Abraxane) and bevacizumab or rituximab or
trastuzumab or cisplatin to deliver the paclitaxel to the tumour site. The elements of
the nanoparticles are bound by non-covalent bonds. By disaggregation, the paclitaxel
remains bound to the antibody.

1 Claims 38-46,71-81 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 39.1(iv) / 67.1(iv) PCT. The patentability can
be dependent upon the formulation of the claims. The EPO, for example, does
not recognise as patentable claims to the use of a compound in medical
treatment, but may allow claims to a product, in particular substances or
compositions for use in a first or further medical treatment.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2015/054295

2.2

3.2

3.3

3.4

3.5

Novelty (Art.33(2) PCT)

WO02014055415 (D1) discloses the production of nanoparticles comprising a
complex of Abraxane/bevacizumb (ex.1; pg.451.16-pg.47 1.4; ex.11),
Abraxane/cisplatin (ex.5), Abraxane/ trastuzumab or rituxan (ex.6,12,13) of
sizes between 100 to 900 nm (pg.3 1.26-29). Stability in vitro and in serum has
been tested (ex.4,7,14,17). The complex Abraxane/bevacizumab has been
used to inhibit cancer cell proliferation in vitro and in vivo of melanoma (ex.
10,19). D1 anticipates the subject-matter of claims 46-81 which is therefore
not novel (Art.33(2) PCT).

The clinical trial (D2) shows the treatment of melanoma with abraxane/
bevacizumab complex. However this document does not give any technical
details on the nanoparticle composition and does not detail the process to
produce said nanoparticles. This document is therefore not detrimental to the
novelty of claims 1-81.

Inventive Step (Art.33(3) PCT)

D1 is considered to represent the most relevant state of the art, from which
the subject-matter of claim 1 differs in that the nanoparticle composition is
lyophilized. The effect of the difference is a composition which is easy to
preserve and transport.

The problem to be solved by the present invention may therefore be regarded
as the provision of an alternative nanoparticle composition.

The solution proposed in claim 1 of the present application cannot be
considered to involve an inventive step (Article 33(3) PCT). The process of
lyophilization is a standard process in the medical field to improve
preservation and transportation of medicaments. W0O2014123612 (D3) for
example suggest the use of Abraxane (not in a complex with bevacizumab) in
either dry formulation or suspended (para.198), suitable for parenteral
administration (para.220). The skilled person therefore, looking for alternative
formulations, would consider the lyophilization, without inventive skills and
with reasonable expectation of success.

The same arguments cited for claim 1 are valid, mutatis mutandis, for claims
21 and 22 of the application.

Claims 2-20,23-45 are also not inventive (Art.33(3) PCT), since they are
mainly standard methods and products in this technical field, which do not
appear to lead to any surprising effects or advantages.

Re ltem VII

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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AUTHORITY (SEPARATE SHEET) PCT/US2015/054295

Certain defects in the international application

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in D1 is not mentioned in the description, nor is this document identified

therein.

Re Item VIl

Certain observations on the international application

4

Claims 22 and 23 comprise all the features of claim 1 and should be redrafted
as dependent from it.

Although claims 65 and 68 have been drafted as separate independent
claims, they appear to relate effectively to the same subject-matter and to
differ from each other only with regard to the definition of the subject-matter
for which protection is sought and/or in respect of the terminology used for the
features of that subject-matter. The aforementioned claims therefore lack
conciseness and as such do not meet the requirements of Article 6 PCT.

It is clear from the examples that the therapeutic agent is essential to the
definition of the invention. Since independent claims1,46,47 do not contain
this feature they doe not meet the requirement following from Article 6 PCT
taken in combination with Rule 6.3(b) PCT that any independent claim must
contain all the technical features essential to the definition of the invention.

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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