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(57) Abstract: This invention relates to a surface coating for capture circulating rare cells, comprising a nonfouling composition to
prevent the binding of non-specific cells and adsorption of serum components; a bioactive composition for binding the biological
substance, such as circulating tumor cells; with or without a linker composition that binds the nonfouling and bioactive composi -
tions. The invention also provide a surface coating for capture and purification of a biological substance, comprising a releasable
composition to release the non-specific cells and other serum components; a bioactive composition for binding the biological sub-
stance, such as circulating tumor cells; with or without a linker composition that binds the releasable and bioactive compositions.
The present invention also discloses a novel microfluidic chip, with specific patterned microstructures to create a flow disturbance
and increase the capture rate of the biological substance.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

I:I on paper

in electronic form

b. (time)
in the international application as filed
Y
together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. D 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 in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

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

2. & Claims Nos.: 51

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an

. _extent that no meaningful international search can be carried out, speciﬁ,callg': .
Claim 51 is unsearchable under PCT Article 34(4)(a){(ii) because the claim and drawing fo which it refers are so unclear that no

meaningful opinion can be formed on the novelty, inventive step (non-obviousness), or industrial applicability, of the claimed invention.
In particular, the Figure contains features which are not otherwise elucidated in the claim, making the claimed invention for which
protection is being sought unclear.

N/
3. Claims Nos.: 52-53 and 56-60
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

Group I: Claims 1-25, 54 and 55, directed to a surface coating for the capture of a circulating rare cell, said surface coating comprising:
a) a non fouling composition; and b) a bioactive composition which is selective for said circulating rare cell.

Group {1: claims 26-50, directed to a surface coating for the capture and purification of a biological substance, said surface coating
comprising: a) a releasable composition for releasing non-specific cells and blood components; and b) a bioactive composition which is
selective for said biological substance

—please see extra sheet—

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

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

3. 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.: -

4. D No required additional search fees were timely paid by the applicant. Consequently, this international 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.

D 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)) (July 2009)
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Continuation of Box No Il Observations where unity of invention is lacking

Group llI: claim 61, directed to a method of capturing a circulating tumor cell using a biotinylated EpAb4-1 antibody, wherein said
antibody comprises: (a) a heavy chain sequence, wherein said heavy chain sequence is SEQ ID NO: 1; and (b) a light chain sequence,
wherein said tight chain Sequence is SEQ ID NO: 2.

The inventions listed as Groups | - lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical feature of the claims of Groups I-1ll are disclosed in the Group descriptions, above.

The only common technical element shared by the above groups is that they are related to a bioactive which is selective for a biological.
Groups | and Il share the common technical elements of being related to a surface coating for the capture of a biological, comprising a
bioactive composition which is selective for said biological. These common technical elements do not represent an improvement over
the prior art of WO 2010/124227 A2 to Hong et al., which discloses a surface coating for the capture of a circulating rare cell (para
[0007] - "method of capturing a circulating tumor cell (CTC) [i.e. a circulating rare cell] in a sample comprising the step of introducing
said sample into a microfluidic device under conditions that allow a CTC to bind to a cell rolling-inducing agent and a capturing agent”;
para [0069] - "coating the flow modification surface with the cell-rolling inducing agent 16 and the capture agent 18%), said surface
coating comprising: a) a non-fouling composition (para [0107] - "Enhanced controllability of surfaces by covalent immobilization [of the
cell-rolling inducing agent P-selectin]...The chemistries described in Figure 5 were developed to achieve non-fouling surfaces®); and b) a
bioactive composition which is selective for said circulating rare cell (para [0007] - "a capturing agent®; para {0012] - "the capturing agent
specifically binds a moiety on a CTC cell surface").

Therefore, the inventions of Group | and Group II lack unity of invention under PCT Rule 13 because they do not share a same or
corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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