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I T TE0

ATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44}

Applicant’s or agent’s file reference FOR FURTHER s¢t Form PCT/ISA/220

92454838063 ’ ACTION 5 well as, where applicable, item 5 below.
International application No. International filing date (depvmomhipear) | (Earliest) Priority Date (dap/monthoiyecr)

PCTAIS 12738440 24 May 2012 {24.05.2012) 25 May 2011 (25,05.2011}

Applicant

AMYLIN PHARMACEUTICALS. INC,

This international search report has been prepared by this [ jonal Searching Authority and is transmitted 1o the applicant
according 1o Article 13, A copy is being transmitted to the Interational Bureau,

This international search report consists of a total of ' sheets.
r__l 1t is also eccompanied by a copy of each pridr art document cited in this report,

L. Basis of the report
a  With regard to the Ianguage, the international search was caried out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into . which i3 the language of
a translation furnished for the purposes of inlemational search {Rules 12.3(a) and 23. 1(b)).

b D This international search repont has been established taking inte account the rectification of an obvivus mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a}).

c I:] With regard to any oucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. Certain claims were found unsearchable (see Box No. 11). (
3. Unity of inveation is [acking (see Box No. 11I).

4. With regard to the title,
the text is approved as submiited by the applicant.
the text has been established by this Anthority to read as follows:

5. With regard 1o the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according io Rule 38.2, by this Authority &s it appears in Box No. IV, The applicant
may, within one month from the date of mailing of this intcrmational scarch repert, submil comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be pubtished with the abstract is Figure No. 1A
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is ta be published with the absiract.

Form PCTASAZ210 (first sheet) (July 2008)

04. 4. 2014
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PCT/US2012/039440 10.10.2012  °

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12733440

Box No.l1  Observations where certain claims were found unsearchable (Contiouation of item 2 of first sheer)

This international search repont has not been established in respect of certain ¢laims under Article 17(2)(a) for the following reasans:

1. D Claims Nos.:
because they relate 1o subject maner not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relaie 1o parts of the international application that do not comply with the prescribed requirements {0 such an
extent that a0 meaningful international search can be carried out, specifically

3. Claims Nos.: 4-24, 28-47
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unlty of invention is lacking (Continvation ofitem 3 of first sheet)

This I ional Searching Authority found multiple inventions in this international application, as follows:
- Please ses exira sheet for continuation -

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. i

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international scarch repornt covers
only those claims for which fees were paid, specifically claims Nos.:

4. [ Wo required additional search fees were timely paid by the applicam. Comsequently, this international scarch report is
1leasrl'ic:ted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicany’s protest and, where applicable, the
payment of a protest fee. .
D The additional search fees were panied by the applicani’s protest but the epplicable protest
fee was not paid within the time 1imit specificd in the invitation.
D Ne prowes: accompanied the payment of additional search fees.
Form PCTASA/210 (continuation of first sheet {2)) (July 2009)
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INTERNATIONAL SEARCH REPFORT Intzrnational application Ne,
’ PCTIUS 12739440

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 38/28; CO7K 5/00; COTK 7/00 (2012.01)

USPC - 530/303
According to Lnternational Patent Classification (IPC) or to both national classification and IPC

B, FIELDS SEARCHED

Minimum decumentation searched (classificatian system followed by classification symbols) i
IPC(8) - AG1K 38/28; CO7XK S/0D; CO7K 7/00 {2012.01)
USPC - 5301303

Documentation searched other than mihimum documentation to the extent that swch documents are included in the fields searched
USPC - 530/324

Elecronic daa base consulied during the intemational search (name of data base and, where practicable, search terms used)
PubWast (PGPB,USPT,USCC EPAB,JPAB). PubMed (MEDLINE); USPTO (PatFT, AppFT); Google {Schalar)
peptida, hormons, insulin, glucagon, conjugat®, halfife, exendin, exenatide, amyin, pramlintide, davalintida

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

-

X US 2006/0177892 A1 De FREES et al,) 10 August 2008 (10.08.2006) para [0021), [0187],

—— |02, [o277] —
¥ 23

Y US 2010/0330108 A1 (SONG et al.) 30 Decamber 2010 (30.12.2010) para (6017, [0023}-[0027] | 2-3

D Further documents are listed in the continvation of iiox C. I:I

*  Special categories of cited documents: “T* tater document published afler the intemeional filing dare or priority

AT docnmenl definiag the general state of the art which is not considered date and not in conflict with the application but cited 1o un:
be of pnm:ulglsuh?:rm thepnnclpi: or memy und:rly invention

“E™  earlier appli patent bart published an or after the i ional uy g, laimed jnvention cannct be
filing date constdeled novcl or cannot be non.'nd:md o involve an inventive

“L"  document which may throw doubts on prierity claim(s) or which is siep when the document is wuken
cited wo egtahlish the publication date of another citation or other . 2 . Aot
ial fi Y of p ;e J invention cannot be
special reason {as specified) considered 10 |nwlve an inventive step when the document is
“0" document referning 1o an ora) disclosure, use, exhibition or other combined with one or more other such documents, such combinarion
means being obvious to 8 person skilled in the ant

o tothe imernational fling dare bt laser than g
the priority mdm‘:.n:dr "8 r '&"  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the intemational search report
27 Seplember 2012 (27.09.2012) ] 0 0 c T 2012

Name and mailing address of the 1SAJUS Authorized officer:
Mail Stop PCT, Atn: ISAUS, cqrr.misioner for Patents Lee W. Young
P.O. Fox 1450, N‘uandrh. Virginia 22313-1450 — 51

Facsimile No.  s71.273-3201 . PCTOSP: 5712727778

Form PCTASAZ210 (second sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12139440

Conitnuation of:
Box NO I, Observations where unity of invention is lacking

Group & claims 1-3, drawn Lo a long-duration dual hormone conjugate {(LDDHC) compound having the structure of Formula | P1-L1-PS.
L2-P2, whergin

P1is a peptide hormone having a first biclogical activity;

P2is a peptide hormone having a second biokogical activity,

L1 ard L2 are independently a bond or a linker; and

PS is a waler-soluble polymeric spacer having a mofecular weight In the range 30-80 kDa, wherein

said compound axhibits said first blolngical activity in a biological assay, and

said compaund exhibits said 4 biological activily in a blological assay,

Group |I; claims 25-27, drawn fo a long-duration dual harmane conjugate {(LODHC) compound having
the structure of Formula |, P1-LI-P5-L2-P2, wherein

P1 has a first biological activity and is an exendin, exendin analog or derivative thereof;

P2 has a second bictogical activity and 1s an amylin, amylin analog or derivative thereof,

L1 and L2 are independently a bond or a linker; and

PS is & water-sciuble palymerc spacar having a molecular walght In the range 30-80 kDa; wherin
said compound exhibits said first biological activity in a biologicat assay, and

said compound axhibits said second biclogical activity in 2 biclogical assay.

Tha Inventions listed a5 Groups | and Il do not refate to a single general inventive concept under PCT Ruls 13.1 because, under PCT
Rula 13.2, they lack the same or o ponding spacial technical features for the following reasons:

ThainvsnbonsufsroupIdonﬂhdudemamvmuvaconceptofmnﬂm amylin and their analogs or derivatives th f, s required by
Graup Il

Tha invantions of Groups |-l share the technical featura of a long-duration dual hormaone conjugate {(LDDHC) compound having the
siructure of Formula |, P1-L1-PS-L2-P2, wharain

P1is a peplide hormons having a first biologica! activity; P2 is a peplide hormona hawng a second biological activity; L1 and L2 are
indapendently a bond or a linker; and PS is a water-salubla polymeric spacer having a molecular weight in the range 30-8D kDa, wherein
szid compatnd exhibits said first biological activity In a biclogical assay, and said compound exhibits said d blological activity in a
biglogical assay. Howaver, this shared technical feature does rol mpresant a contribution over prior art as being anﬂupaled by US
200640177892 A1 ta De Frees et al. (hereinafier 'De Frees'). De Fress disclozas Claim 1, a leng-duration dual harmone conjugate
{LODHEC) compound having the structure of Formuta |, P1-L1-PS-L2.P2, (para [0277], in an exemplary embodiment, EPO is conjugated
o glial derived neurctropic growth factor (GONF) wherein each conjupation plished via a bif 18l lirkar that includes an
Intact glycosyl linking group at each tenminus of the PEG moiety) wherein

P1 is a peplida hormone having a first biological activity {para [0277]. EPO)

P2 is a paptide hormone having a secand blalogical activity (para [0277], GONF),

[NOTE: As dafinied in the Instant Spacification para [077] The tarms 'having a first biological activity’, having & second biological
activity’ and the like mean that the peptide hormena is capable of gliciting an In vitro blodlemlal respunse {e. 9., receptor binding, cAMP
cyclase activation and the like} and/or an in vivo physialogic (i.e., biclogical) resp {eg., blood gl ga In body
weight and the lika).]

L1 and L2 are independently 3 bond or a linkar; and

PS is & watar-soluble polymeric spacer having a melecular wefghi in the range SD-BU kDa (para [02T72), a PEG moiely is functionalized
at a first larminus with a first glycosyl unitand at 8 d witha d ghycosyl unit to form a first and second modified
glycosyl unil at each end of the PEG moiety. Accondingly the first glycoayl unit comesponds to claimed L1, the second glycosyl unit
comesponds to claimed L2, and the PEG molety comesponds to claimed PS; para (0187}, -(PEG)n- wherein nis fram 1 to 2000), wherein
said compound exhibils said first biological activity ina biuloylcal assay, and

said compound exhibils said eecond biclogical activily in a biological assay (para [0277] EPO and GDNF have diffarent biological
activitias). As sald composition was known in the art at the time of me |nvenlJon. this cannot be considared a spedial technical feature
that would otherwisa unity tha groups.

Groups | andg 11 therefore lack unlty under PCT Rule 13 because they do not share a 5ame of P g specia b ical feature.

Form PCTASA/210 (extra sheet) (July 2009)
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