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(57) Abstract: Systems and methods for near-infrared fluorescence (NIRF) imaging and frequency-domain photon migration
(FDPM) measurements. An optical tomography system includes a bed, a wheel, a light source, an image detector, and radio fre-
quency (RF) circuitry. The bed is configured to support an object to be imaged. The wheel is configured to rotate about the bed. The
light source is coupled to the wheel. The image detector is coupled to the wheel and disposed to capture images of the object. The
RF circuitry is coupled to the light source and the image detector. The RF circuitry is configured to simultaneously generate a modu -
lation signal to modulate the light source, and generate a demodulation signal to modulate a gain of the image detector.
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Box No. 11 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. D Claims Nos.: .

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.: .

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

Box No. HHI  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 inked 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 |: claims 1-10, 17-20: drawn to an optical tomography system comprising a bed, a light source, and image detector, and RF
circuitry coupled to the light source and image detector, configured to simultaneously generate a modulation signal to modulate the light
source and generate a demodulation signal to modulate a gain of the image detector.

-- Please See Continuation Sheet -

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

2. I::, 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 search report covers
only those claims for which fees were paid, specifically claims Nos.: ‘

4. m 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.:
1-10, 17-20

Remark on Protest C D The additional search fees were accompanied by the applicént’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.

N/
}A No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (conlinuation' of first sheet (2)) (July 2009) "
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Continuation of Box No. Il -- Observations where unity of invention is lacking

Group II: claims 11-16: drawn to a method for performing FDPM and CW measurements in an optical tomograph system comprising a
transformation matrix that allows.determination of surface location of fluorescence measurement and excitation illumination locations
using a calibration phantom to determine boundary surface location defined by a CT scanner; pasitioning an object in a path between a
light source and an image detector; illuminating the object with a light source from a plurality of angles and capturing fluorescence data;
irradiating the object with X-rays and capturing the X-rays to generate a CT scan of the boundary surface; applying the transformation
matrix to align captured fluorescence data with surface locations that correspond to the surfaces acquired form the CT scan; and
generating a composite image comprising the aligned fluorescence data and CT scan image. :

The inventions listed as Groups I-1l 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:

Special technical features:

- Group | requires a bed, and RF circuitry coupled to the light source and image detector, configured to simultaneously generate a
modulation signal to modulate the light source and generate a demodulation signal to modulate a gain of the image detector, not found
in the other groups. '

Group |l requires a transformation matrix that allows determination of surface location of fluorescence measurement and excitation
illumination locations using a calibration phantom to determine boundary surface location defined by a CT scanner, irradiating the object
with X-rays and capturing the X-rays to generate a CT scan of the boundary surface; applying the transformation matrix to align captured
fluorescence data with surface locations that correspond to the surfaces acquired form the CT scan; and generating a composite image
comprising the aligned fluorescence data and CT scan image, not found in the other groups.

Shared Features:
The only technical features shared by Groups | and Il that would otherwise unify the groups are an optical tomography system, having
an obiject to be imaged, a light source configured to illuminate the object from different angles, and an image detector.

However, these shared technical features do not represent a contribution over prior art, because the shared technical features are
disclosed by US 2007/0258122 A1 to Chamgoulov et al. (hereinafter ‘Chamgoulov') 08 November 2007 (08.11.2007), which discloses
an optical tomography system (para [0002], [0003], [0025]), having an object to be imaged (para [0026]), a light source configured to
iluminate the object from different angles, and an image detector (para {0025]-[0027]).

As the shared technical features were known in the art at the time of the invention, they cannot be considered special technical features
-that would otherwise unify the groups.

Groups |-l therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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