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Quantitative biopolymer detecting system using monolithic piezoelectric cantilever by

resonant frequency shift, method for fabricating the same system and method for detecting
biopolymer quantitatively using the same system

(57) A method for detecting a small amount of bi-
opolymer by using resonant frequency shift of PZT mon-
olithic cantilever system using a cantilever includes: an
infinitesimal fluid transfer system having an inlet for al-
lowing a reactant to be injected therethrough and an in-
finitesimal introduction channel for connecting the inlet
and a reaction chamber; and a cantilever sensor in-
stalled in the reaction chamber and having a cantilever
with one end fixed at a substrate, a piezoelectric capac-
itor for self-sensing and actuating on at least one side
of an upper surface and a lower surface of the cantilever
including a piezoelectric film, a lower electrode formed
at a lower surface of the piezoelectric film and an upper
electrode formed at an upper surface of the piezoelectric
film, an electric pad for applying electricity to the lower
electrode and the upper electrode, and a molecular rec-
ognition layer formed at at least one surface of the can-
tilever and so as to interact to an target biopolymer. Ac-
tuating and sensing can be applied to the cantilever us-
ing monolithic PZT cantilever without using an additional
external actuator, so that the size of the cantilever sen-
sor can be considerably reduced and coupled to a fine
fluid transfer system to measure a very small amount of
biopolymer.
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report has been drawn up for the first ten claims and for those claims for which claims fees have
been paid, namely claim(s):

D No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for the first ten claims.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.
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As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.
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Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:
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None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1 (part), 2-26

Biopolymer detection with resonating piezoelectric
monolithic cantilever system, the cantilever having a
parylene insulation film,

Techn;cal Probtem: Preventing electrical conduction in a
liqui

2. claims: 27-31

Fabrication of a resonating piezoelectric monolithic
cantilever system by combining micromaching and moiding
techniques

Technical Problem: Fabrication of an integrated biopolymer
detection system with combined sensor and fluid components

3. claims: 1 (part), 2 (part), 32-37,42

Biopolymer detection with resonating piezoelectric
monolithic cantilever system, the cantilever having an
antibody coating and the pressure in the analyte sample is
Towered during the reaction cycle

Technical Problem: Increasing the reaction efficiency
between the coated molecular recognition layer and the

analyte sample

4, claims: 1 (part), 38,39

Blood characterization with resonating piezoelectric
monolithic cantilever system by determining viscosity and
density and, thus, the amount of red blood cells.
Technical Problem: Measuring the degree of illness.
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