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According to Intemational Patent Classification (IPC) or to both national classification and IPC

FIELDS SEARCHED

B.
Minimum documentation searched {classification system followed
CPC - GD1N27/3278, GD1N27/4146, GD1N27/4145, BB2Y15/00,

IPC(B) - GOIN Z7/327 (2015.01)

classification .vgmbulsg
01L51/0049, HO1L51/0093

IPCI8} - GOTN Z7/327 (2015.01); USPC - 205/777.5, 204/403.01

Documentation searched other than minimum documentation to the extent that such
GPG - GON27/3278, GDT1NZT/4146, GOIN27/4145, BA2Y15/00, HO1L51/0049, HO1LE1/0093

documents are included in the fields searched

Patbase; Google, Google Patent; Freepatentsonline _

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Jectric field AC samiconductor sillcon power debye

Search terms used: nancsensor sensor datector chemical biclogi

ting

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim Neo.

Conferance 2009 - SENSOR 2009 Proceedings |l (2009), entire document

Category® Citation of document, with indication, where appropriate, of the relevant passages
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Box No. I Ohservations where ¢¢rtain ¢laling were found unsearchable (Continuation of item 2 of first sheet)

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

I D Claims Nos.:

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

2z I:I Claims Mos.:
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, specifically:

7
3. Claims Nos.: 5-18, 3446
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this intemational application, as follows;

This application contalns the following inventlons or graups of inventlons which are not so linkad as to form a single genaral inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid,

- Group |: Claims 1-4 directed to a device for sensing a chernical and/or biclogical analyte

- Group II: Claims 20-24, directed to a mathod of sansing a chemical and/or bivlogical analyte based on an altered Dabya length

- Group IlI: Claims 25-33, directed to a method of sensing a chemical and/or biologica! analyte based on applied elactrical potential
= Group V: Claims 47-49, directed to a methad of detecting a biemaleculs in an ionic fluid

- 580 oxtra sheel

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

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

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

4. E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
1r_e‘;..-u-icted 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.

EI 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.

|:I No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015}
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Continuatlon of Box [l - Lack of Unity

The inventions listed as Group HV do not relate to a single special technical featurs under PCT Ruls 13.1 because, under FCT Rule
13.2, they lack the same or cotresponding spacial technical featuras for the following reasens;

Groups |-l are related as device (Group 1y and methods of using the device (Group Ii- 11} and share the common feahure of the devica of
dlaim 1. However, this shared tachnical feature does not represent a contribution over prior art, because the shared technical feature Is
disclozed by US 2009/0117571 A1 to Solanki et al. (hereinafter Solanki).

Solank| discloses a nanosenscr, wherein at least a portion of the nanosansor is functionalized with a chemical and/or biological detector
species (abstract; para [0072], nanoparticles are functionalized by coating an outer surface with second Slomolecular probes). and a
source of an altemating electric field, wherein the source is configured such that the slectric field progduced by the source is incident
upon the nanosansor (abstract; para [0073], signal generator provides a signal {e.g., an altemating currant or voltage) having a selected
range of frequencies...application of the electrical fiald produces polarization of the bound biomolecules and henca, changes in
parmitivity. The contrel variable for these measurements Is the frequency of the altemating electrie field).

Further,
Group |l Includes the special tachnlcal feature of the Debys langth of an analyte associated with the chemical and/or blaloglcal detector
spacies Is altered.

Group |l includes the specisl technical of collecting a first set of data, based on the applied slectrical potential, at points in
time at which the altemating electric field is at a first power to provide a background slgnal, not included in the other groups.

Group IV Includes the special technical featurs of detecting a biomeleculs in an onic fluid, nat included in the other groups.

The onty technical leature shared by Groups |-l and |V that would otharwise unify the groups, is applying an altemating electric field to
a nanosensor functionalizad with a chermlcal and/or biological datector species. Howaver, this shared technical featurs does not
rapresent a contribution ever prior art, because the shared technical feature is disclosed by Solanki, which discloses applying an
alternating elactric fie!d to a nanesenscr functlonalized with a chamical andfor blolegical detactor spacles {para (0014], a blosensor
system for detacting or identifylng bicmolecules In a sample analyte).

In addifion, the only tachnical feature shared by Groups |l and LIl that would otherwise unify the groups, is a sensor for detecting a
biomolecule. However, this shared taechnical feature does not repressent a contribution over prior art, because the shared technical
feature i3 disclosed by Solankl, which discloses a sensor for detacting a blemolecule (abstract; para [0073), signal generator provides a
signal (s.g., an altemating current or voltage) having a selected range of frequencies.. application of the electrical Neld produces
potarization of the bound biomelecules and hence, changes in permiitivity, The control variable for these measurements Is the frequency
of the alternating elactric field).

Ag the common tachnical featuras were known in the art st the time of the invention, these cannot be considerad speclal technical
features that would otherwise unify the groups.

Thareiore, Group IV inventions lack unity under PCT Rule 13.

Nete: Claims 5-19 and 34-46 are datermined to be unsearchable because they are dependent claims and are not drafted In accordanca
with the second and third sentences of Rule 6.4({a) and are, therafore, hot Included in any claim group.

Form PCT/ISAS210 {extra sheet) (Janvary 2015)
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