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(57) Abstract

Methods and apparatus for screening diverse arrays of materialsa nd for imaging a library of materials are provided using ultrasonic
imaging techniques. Systems include tranducer lens (109) or mechanical resonator for exiting an element of library deposited onto a
substrate (103) such that acoustic waves are propagated through, and from, the library element (101). The acoustic waves propagated from
the element are detected and processed to yield a visual image of the library element; such acoustic wave data is processed to obtain
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This intemational 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 D Claims Nos.:
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:

3. D Claims Nos.:

because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

Please Sce Extra Sheet.

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

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

3. D 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 [:l The additional search fees were accompanied by the applicant's protest.

No protest accompanied the payment of additional search fees.
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A. CLASSIFICATION OF SUBJECT MATTER:
US CL :

073/53.01, 54.01, 61.45, 5441, 579, 592, 626; 324/204, 453, 636

B. FIELDS SEARCHED
Minimum documentation searched
Classification System: U.S.

073/53.01, 54.01, 54.02, 61.45, 61.49, 5441, 64.53, 64.54, 579, 592, 626; 324/204, 453, 636, 640, 80,
71.1;128/661.01,660.07;340/621

B. FIELDS SEARCHED
Electronic data bases consulted (Name of data base and where practicable terms used):

APS secarch terms: array, well, acoustic resonator, vibration oscillator, sonic stimulus, liquid, combinatorial library,
frequency spectrum, time response, amplitude attenuation or damping, material properties, imaging tank, modal
resonance, echo, reflected wave, coupling medium, sensor, transducer or detector, catalyst reaction, tuning fork, scattered
wave, piezoclectric

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as foliows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees
must be paid.

Group I, claims 1-13, 15-16, 27-41, and 43-44, drawn to a method or system for determining a specific characteristic(s)
of each liquid material within an array of liquid materials by means of measurements made for frequency response
resulting from a known stimulus applied to an array of resonators; i.e.- amplitude versus frequency.

Group II, claims 14, 17, 42 and 45, drawn to a method or system for determining a specific characteristic(s) of each
liquid material within an array of liquid materials by means of measurements made for temporal response resuiting from
a known stimulus applied to an array of resonators; i.e.- amplitude versus time. )
Group 111, claims 18 and 46, drawn to a method or system for imaging a combinatorial array of materials by generating
an acoustic field within an imaging tank filled with coupling fluid and a combinatorial array of materials, and scanning a
surface of coupling fluid with a laser beam, and detecting the laser beam scattered from such surface; so as determine a
characteristic(s) of materials within an array of materials.

Group IV, claims 19 and 47, drawn to a method or system for imaging a combinatorial array of materials by generating
an acoustic field within an imaging tank filled with coupling fluid and a combinatorial array of materials, and detecting
the received reflections of same acoustic field from such combinatorial array of materials; so as determine a
characteristic(s) of materials within the combinatorial array of materials.

Group V, claims 48-53 and 20-26, drawn to a method or system for imaging a combinatorial array of materials, and
monitoring the received echoes produced by an interaction of such acoustic energy with each material in same array of
materials, a receiver and processor for calculating a magnitude of such echoes and the time delay between application of
acoustic eneregy and receipt of such resulting echoes; so that processor can determine an image of such materials from
same magnitude and time delay information.

The inventions listed as Groups I-V do not relate to a single 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: In regards to Groups
1 and II, the basic operating principles and equipments are considered different for two methods that determine some
properties of a combinatorial array of liquid materials by means of 1) frequency response measurements; and 2)
amplitude versus time, Q-factor or resonance response measurements [but no definite imaging or physical structure
determination is performed as in Groups III, IV and V]. In regards to both Groups IIl and IV an acoustic field is
generated within an imaging tank- determination of physical structure is performed so as to yield an imaging of a
combinatorial array of materiais, but Group III scans with a laser beam and detects scattered light from the surface of
coupling fluid with array of materials therein, while Group 1V detects received reflections of acoustic field from such
array of materials {no laser beam used, and no interaction of acoustic energy defined]. Finally, Group V has a receiver to
monitor the echoes produced by interaction of acoustic energy with each material in such array of matenals, while a
processor calculates echo magnitude and echo time delay so as to yield an imaging of same array of materials [no laser
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beam used, no scattered light , no frequency response, no resonance response; but also the noted calculations go beyond
the mere detection of reflected acoustic energy of the Group [V invention]).
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