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stiffness of a bone. The computer implemented
methods include determining a complex compli-
ance frequency response function Y(f) and an as-
sociated complex stiffness frequency response
function H(f) and fitting a parametric mathematic-
al model to Y(f) and to H(f). The systems include
a device for measuring the stiffness of the bone in
vivo and a data analyzer to determine a complex
compliance frequency response function Y(f) and
an associated complex stitfness frequency re-
sponse function H(f). The methods for determin-
ing the stiffness include fitting a parametric model
to stiffness of the skin-bone complex as a function
of frequency H(Y) and the compliance of the skin-
bone complex as a function of frequency Y(1).
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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:

L. 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:
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Group I: Claims 1-16 and 30-40 are directed toward a method and a computer implemented method for determining stiffness of a bone.

7 .
Group lI: Claims 17-29 are directed toward a system for determining stiffness of a bone in vivo.
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claims. : '
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3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
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4. VA{ 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.:

1-16, 30-40

Remérk on Protest I—__I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. . _
|:I 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. ’

E] No protest accompanied the payment of additional search fees.
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—**_Continued from Box No. IIl - Observations where unity of invention is lacking-

The inventions listed as Groups I-Il 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 features of Group |
includes (iv) fit a parametric mathematical model to Y(f) to obtain a first set of parameters of the parametric mathematical model,
including the stiffness of the bone (KB), (v) fit the parametric mathematical model to H(f) to obtain a second set of parameters of the
parametric mathematical model, including the stiffness of the bone (KB), which are not present in Group II; the special technical features
of Group | includes to fit the parametric mathematical model to Y(f) to obtain a first set of parameters of the parametric mathematical
model, including the stiffness of the bone (Ks), to fit the parametric mathematical model to H{f) to obtain a second set of parameters of
the parametric mathematical model, including the stiffness of the bone (Ks), which are not present in Group .

The common technical features of Groups | and Il are a method for determining the stiffness of a bone, comprising: (1) applying a
controlled superposition of static and oscillatory forces (F) measured as a first function of frequency F(f) over a range of frequencies to a
skin-bone complex in vivo, thereby exciting oscillatory accelerations (a) over the range of frequencies of the skin-bone complex;
receiving the oscillatory forces as functions of time F(t) and the oscillatory accelerations as functions of time a(t); transforming a(t) and F
{t) to functions of frequency, a(f) and F(f), to reduce a(f) and F(f) to accelerance frequency response data A(f); to determine a complex
compliance frequency response function Y (f) and associated complex stiffness frequency response function H(f); to determine the
discrepancies between the first set of parameters and the second set of parameters as a measure of conformity thereof to the
parametric mathematical model.

These common technical features are disclosed by US 5,006,984 A (STEELE). Steele discloses a method (the method is based on the
calculation of physical parameters, i.e. is parametric; column 1, lines 59-67) for determining the stiffness of a bone (the method is used
to determine stiffness of bone; column 2, lines 40-44), comprising: (1) applying a controlled superposition of static (a static force is
maintained the tissue; figure 2; column 6, lines 53-64) and oscillatory forces (F) measured as a first function of frequency F(f) (a vibratory
(oscillatory) force is also applied to the tissue; figure 2; column 6, lines 40-52) over a range of frequencies to a skin-bone complex in vivo
(the forces are applied to tissue region 46 over a range of frequencies; figure 2; column 6, lines 2-9, 40-52), thereby exciting oscillatory
accelerations (a) over the range of frequencies of the skin-bone complex (the forces are applied over a range of frequencies to develop
an acceleration over the range of frequencies; figures 1-2; column 1, lines 51-69; column 5, lines 66-69); receiving the oscillatory forces
as functions of time F(t) and the oscillatory accelerations as functions of time a(t) (the forces applied to the mass and the deflection
(acceleration) are received as derivatives (functions) of time; column 9, lines 20-32); transforming a(t) and F(t) to functions of frequency,
a(f) and F(f) (the two inputs are transformed using a fast Fourier transform to determine components over (as a function of) high and

low ; frequencies; column 5, lines 59-65),to reduce a(f) and F(f) to accelerance frequency response data A(f) (the two inputs are plotted
as frequency-dependent response data reduced as a function of excitation frequency; column 6, lines 2-10); to determine a complex
compliance frequency response function Y (f) (a complex compliance value curve. i.e. function, is determined; column 10, lines 41-46)
and associated complex stiffness frequency response function H(f) (associated bone stiffness parameters are calculated from this
compliance value using related equations; column 10, lines 41-46). to determine the discrepancies between the first set of parameters.
and the second set of parameters as a measure of conformity thereof to the parametric mathematical model (the refined parametric
values are compared with the previously estimated values (prior model) to determine convergence (conformity with the model); column
10, lines 64-67). .

Since the common technical features are previously disclosed by the Steele reference, the common features are not special and so
Groups | and |l lack unity.
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