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(57) Abstract: A method and an apparatus are disclosed for diagnosing, monitoring and for using in treating drugs and toxic sub-
stances abuse, alcoholism, drugs and other substances intoxication and hormone disorder due to a disease or natural processes in
human organism. Vegetative nervous system (VNS) strain factors (VNSSF) determined according to the present invention have been
found to be, along with other vascular (cardiovascular) parameters, a reliable indicator of VNS state (hormone order or disorder).
VNSSF determined according to the present invention and/or said parameters can be compared against, respectively, a predetermined
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monitoring a patient’s state and as a tool in treating of diseases and states featured by hormone disorder.
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Method for diagnosing and monitoring of vegetative nervous
system state and for using in treating of diseases and states
featured by hormone disorder and device for realizing the method

Description

Technical Field of the Invention

In accordance with the present invention, a method and a device are
provided for diagnosing, monitoring and for using in treating diseases and 4
states featured by hormone disorder, and more specifically a method is
provided for diagnosing of patients as having Vegetative nervous system
(VNS) state corresponding to drug and toxic substancés abuse, alcoholism,
drugs and other substances intoxication and hormone disorder due to
disease or natural processes in human organism and as having VNS state

corresponding to absence of these diseases and states.

Background of the Invention

Some diseases have a feature of strained Vegetative nervous system (VNS)
state (by hormone disorder). Diagnosing of VNS strained state can serve as a
first step in diagnosing of diseases and states featured by hormone disorder.
This first step at least separates patients into two groups: a group consisting
of those with unstrained VNS and a group consisting of those with strained
VNS, the latter being an indicator of corresponding diseases and states
probable presence and of a necessity to do further more specific tests to
diagnose these diseases and states. Quantitative estimation of VNS strain
can serve for monitoring of patient’s VNS state, this monitoring can be used

in its turn in treating of patients with diseases and states featured by
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hormone disorder to estimate efficiency of treating methods and medicines
used if this efficiency is indicated by increasing or decreasing of VNS strain.

A special interest is that for a method and device requiring several minutes
to detect drug and toxic substances abuse, alcoholism, drugs and other
substances intoxication at workplace or at pre-employment search in case
the said diseases and states are intolerable. Those skilled in the art know
various drug and their traces tests from hair, saliva and urine analyses and
corresponding kits to other complicated, time consuming and expensive
methods. Devices for these analyses are also known. As a rule, simplest and
thus cheap methods and devices are selective and not very reliable, thus
they require series tests for various substances and sometimes other more .
reliable confirming methods and devices using. Thus, complete tests cost is
increased. The said is especially noticeable in case of mass tests. Cost of

sophisticated methods and devices is a question according to definition.
The said above can be easily extended for other diseases and states.

For those skilled in the art, various methods and devices for VNS state
estimation are known. Accurate and reliable results are obtained by
biochemical analysis of catecholamides in a body liquid phase (A.G.Resnikov,
“The methods of hormones determination”, Naukova Dumka, Kiew, 1980).
Being a powerful diagnosing means, this method is complex, much labor and
time consuming and expensive. The same can be said about a device used in
this method.

Nowadays, non-invasive methods and devices are preferable, sometimes

being the only ones tolerating the conditions and requirements of screening.

The present invention was stimulated by a call for a non-invasive method
and device featured by low cost, several minutes required for test and at

least giving a possibility to take out of further more sophisticated methods
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tests those who have VNS state with no correspondence to diseases and
states featured by strained VNS (hormone disorder).

Therefore one of the present invention objects is to provide a method and a
device for VNS state estimation featured by quantitative results data, the
latter being in absolute values and with probability ascribed.

Summary of the Invention

In accordance with the present invention, the method is provided for
diagnosing, monitoring and for using in treating of drugs and toxic _
substances abuse, alcoholism, drugs and other substances intoxication and
hormone disorder due to a disease or natural processes in human organism
comprising the steps of (1) gathering Vegetative Nervous System (VNS) state
information through a non-invasive means from a reference group (RG1)
consisting of persons with predetermined absence of drugs and toxic
substances abuse, alcoholism, drugs and other substances intoxication and
hormone disorder due to a disease or natural processes in human organism
and reference groups (RG2) of patients with predetermined presence of
drugs and toxic substances abuse, drugs and other substances intoxication
and hormone disorder due to a disease or natural processes in human
organism, (2) determining the VNS strain factors (VNSSF) from the gathered
VNS state information and/or determining other vascular (cardiovascular)
parameters, (3) determining the VNSSF and/or the said parameters values
bands corresponding to the groups of step 1 above with inherent cutoff
values limiting the bands, (4) comparing of the patient’s VNSSF and/or the
said parameters values against that within the bands of step (3) above,
against limiting (cutoff) VNSSF and/or the said parameters values of these
bands and against the patient’s VNSSF and/or the said parameters values
determined earlier, and (5) diagnosing the patient as belonging at least
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potentially to at least one of the groups (RG1 or RG2) of step (1) above or as

having increasing or decreasing VNS strain in time.

In accordance with the present invention, a non-invasive device for
diagnosing, monitoring and for using in treating of diseases and states, in
particular of drugs and toxic substances abuse, alcoholism, drugs and other
substances intoxication and hormone disorder due to a disease or natural
processes in human organism, said device comprising (1) a non-invasive
means measuring vascular (cardiovascular) parameters characterizing VNS
state, (2) analysis means for calculating of VNSSF values from the measured
vascular (cardiovascular) parameters values, (3) analysis means for
calculating (determination) of VNSSF and/or the said parameters values
bands corresponding to different measurements series with inherent cutoff
values limiting the bands, (4) analysis means for comparing of the patient’s
VNSSF and/or the said parameters values against that within the bands in (3)
above, against limiting (cutoff) VNSSF and/or the said parameters values of
these bands and against the patient’s VNSSF and/or the said parameters
values determined earlier, and (5) analysis means for diagnosing the patient
as corresponding at least potentially to at least one of the said
measurements series or as having increasing or decreasing VNS strain in

time.

The method has a feature of increasing its selectivity and probability of true
results obtaining along with collection of statistical data for correlation of

parameters measured and/or determined according to the present invention
and of diagnosing results obtained by other more sophisticated methods. In
other words, the method according to the present invention has a feature of

self-perfection just due to its using.

One of the objects of the present invention is a method for diagnosing. of
drugs and toxic substances addiction, alcoholism, drugs and other
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substances intoxication and hormone disorder due to a disease or natural
processes in human organism or to at least for separation of persons into
two groups — those with strained VNS state and unstrained VNS state
corresponding to drugs and toxic substances addiction, alcoholism, drugs and
other substances intoxication and hormone disorder due to a disease or
natural processes in human organism and to absence of the said diseases

and states, respectively.

The method according to the present invention can be used to diagnose with
some universal cutoff value of VNSSF and/or of other parameters
characterizing VNS state, but such an approach can be accompanied by
increasing of diagnosing mistake probability or by false identification a
patient as belonging to a group to which he does not belong (depending
upon a particular cutoff value chosen). The said is due to the following fact:
Statistical data for RG1 show that VNSSF average and maximal values can
differ for populations of different countries and even of different climatic
zones regions of large territories countries due to genetic features and
different prevalent food, living standards and health care. Thus, to increase
the accuracy of the method, statistical data for RG1 is desirable to be
gathered for the country (region) where the method is planned to be used.
The said is not valid, however, for drug abuse and drug users groups,
because it was found that drugs impact upon VNS (causing hormones
disorder) is rather heavy to push VNS to evidently strained state never mind
hypothetical unstrained state for drug abuse and drug users.

Further object of the present invention is a method and a device with
quantitative estimation of VNS state, giving a possibility to determine a
probability for a patient with a definite VNS state quantitative estimate to

correspond to one of the above groups.

The probability thus determined can be used to meet a method and/or a

device according to the present invention to users requirements to the
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results of diagnosing or separation of patients into two groups said above.
Indeed, shifting of a determined cutoff value in direction to the band for RG1
will lead to decreasing of strained VNS state to be determined as unstrained
probability and to increasing of false diagnosing of strained VNS state
probability, and visa versa. Consider as an example a practical use of the
said separation into drug abuse and drug-free persons screening. Normally,
the aim is to determine during several seconds or minutes persons with
strained VNS state; false unstrained VNS diagnosing probability is to be near
zero. These persons are said to be drug-free and are not tested further by
other screening methods or devices or by other confirming methods or
devices being exact diagnosing means but possessing no advantages set
inherent to a method and a drvice according to the present invention
(fast&cheap and near-zero false negative results probability being a feature
of a special interest for tests at workplaces). Using of a method and a device
according to the invention saves time and money. The more is the said cutoff
value shift, the more the requirement of low false negative result probability
is satisfied. From the other hand, the more is the said cutoff value shift, the
less share of tested persons is said to be drug-free, thus the less is overall
money and time saving (but the less is a probability to miss a drug abuse).
And visa versa. A compromise choice is after the method and a device

according to the present invention users specific demand.

Being used prior to test methods/devices possessing unsatisfactory false
negative or false positive test results probability, a method/device according
to the present invention made to have near-zero corresponding false results
probability improves overall corresponding false results probability. Indeed,
after separation into two above said groups, only a part of all tested persons
is then tested with unsatisfactory false results probability.

Further object of the present invention is a method/device to be used in
treatment of diseases and states featured by strained VNS for treatment

methods and medicines used efficiency estimation in case a progress or
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regress can be estimated by a response of VNS state to treatment methods

and medicines.

Further object of the present invention is a method/device, which uses, along
with other vascular (cardiovascular) parameters characterizing VNS state, an
invented VNSSF, found to be a reliable quantitative parameter of VNS strain
(hormone disorder). VNSSF can be determined using data received from
different principles sensors measuring vascular (cardiovascular) parameters,
including blood volume (BV) and pressure (BP), blood volume and pressure
variation velocity (BV/dt & BP/dt) and blood volume and pressure variation
acceleration (BV/dt2 & BP/dt2). A particular parameter choice made to
achieve maximal sensitivity depends upon the sensors in non-invasive means
measuring vascular (cardiovascular) parameters) to be used with a particular
tests conditions and other factors in mind. It is evident also for those skilled
in the art that particular practical sensors characteristics (frequency
passband, etc.) can result in different parameters values determined directly
from, for example, BP and BP/dt sensors and from one of the said sensors
with following differentiation or integration. Thus, to improve accuracy of the
method, VNSSF is better to be determined for a particular sensor type and a

particular signal from the sensor processing.

Further object of the present invention is a device requiring no separate
means for analog-to digital transformation and for dc power supply to
amplifying means. These functions are after computer.

Further object of the present invention is a method/device excluding human
element mistakes due a possibility of computerized data treatment and

diagnosing.

These and other features will become apparent to those skilled in the art
upon a review of the detailed description of a preferred embodiment of the
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present invention presented below, in conjunction with the drawings

presented herewith.

Brief description of the drawings

Fig. 1 is BP/dt vs. time response typical for persons with unstrained
VNS state.

Fig. 2 is BP/dt vs. time response typical for persons with strained VNS
state.

Fig. 3 is VNSSF value distribution for drug-free and drugs abuse
groups.

Fig. 4 is VNSSF value probabilities to correspond to drug-free and to

drugs abuse.

Fig. 5 is VNSSF integral probabilities for drug-free and for drugs abuse.

Fig. 6 is a device according to the present invention.

Fig. 7 is a device according to preferred embodiment of the present
invention.

Detailed description of the preferred embodiment

Consider working example and experimental results. This example concerns
drug screening tests but the method/device according to the present
invention using can be readily expanded on diagnosing of other diseases and

states featured by strained VNS state (hormone disorder).

Many years practice proved that in case of hormone disorder (strained VNS

state), a correlation of left ventricle and aorta contribution to blood flow



WO 02/054954 PCT/F102/00007

10

15

20

25

9

varies in favor of the latter when compared with that for RG1. It could be
noticed, in particular, by analyzing BV vs time response measured by
photoplethysmographic sensor affixed to a finger tip or other part of human
body. However, this effect of difference between vascular (cardiovascular)
parameters responses for strained and unstrained VNS was noticed to be
more pronounced in case of using differential pressure measuring sensors

with output signal corresponding to BP/dt.

Preferred embodiment of the present invention is described for a case of
practical drugs abuse screening (or prescreening if some other screening

tests are made further).

In Figs. 1 and 2, typical BP/dt (with a constant component added) vs. time |
responses for a typical unstrained VNS and strained VNS are shown,
respectively. BP/dt values were measured by a non-invasive means directly
(not via differentiation of measured BP, for example). Fig 2 corresponds to
drugs abuse, in particular. Non-invasive BaTi differential pressure sensor was
used. These Figs are that in the screen of a computer. This computer was
used was used also as a source of dc voltage required for an amplifier built
into the sensor. Depending upon power requirements, Com or USB port can
be used. Analog-to-digit transformation of a signal from the sensor was
produced in a computer with no separate or built into the sensor
corresponding unit. No separate dc voltage source and analog-to-digit
transforming unit reduces a cost of measurement device. Detailed description

of a device used in present preferred embodiment is cited below.

The said in the above paragraph is true for all the measurements considered

below.

One of the features of the present invention is VNSSF calculation and using
in diagnosing. This parameter was found to be an easily detectable and a

reliable parameter characterizing VNS state. In preferred embodiment of the
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present invention, calculations of VNSSF values and all the operations with

them and/or other said parameters are made by a computer.

VNSSF according to the present invention is thus equal to:

I = (A-C)/(B-C),
where I is VNSSF,
A is the BP/dt max. value corresponding to aorta push (contraction),
B is the BP/dt max. value corresponding to left heart ventricle push
(contraction),

C is the BP/dt max. value corresponding to closing of aorta valve.

In Figs. 1 and 2, A, B and C for the above expression are indicated giving I
values 0,24 and 0,56, respectively.

VNS state information according to the present invention was gathered from
RG1 and drugs abuse (heroin) groups (RG2) in St.-Petersburg, Russia.
VNSSF was determined from the gathered VNS state information. The data
for VNSSF thus obtained are shown in Fig.3. These data were treated to
determine distribution law(s) of VNSSF for the said groups distribution. For
those skilled in the art, it is evident, that with a particular distribution law
(Gaussian random values distribution, for example) known, all probability
estimates could be calculated or obtained directly from reference books.
Thus, distribution law(s) determination gives a possibility to determine
probability of a person’s particular VNSSF value to fall within corresponding
band of VNSSF, that is to determine quantitatively probability of a person’s
particular VNSSF value to correspond to strained or unstrained VNS state
(drug abuse or drug-free groups, respectively, in the considered case).
Determination of a distribution law and quantitative probability calculations

were made by a computer.
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In Fig.4, illustrative responses for probabilities of a particular VNSSF value to
correspond to that for drug-free and to that for drug abuse are shown.
These responses are plotted using data of Fig.3 for determination of VNSSF
values distribution law and mathematical estimate of dissipation for the

distribution law.

Data of Fig.4 can be used for plotting the responses of Fig.5, the latter show
integrated probabilities values. For drug-free, integration is made in direction
from infinite VNNSF value to 0. For drug abuse, integration is made in
direction from 0 to infinite VNSSF value.

What particular probability value is used further for determination of a cutoff
VNSSF value, depends upon a method/device according to the present
invention users’ requirements. In case of practical separation of screened
persons into two groups with drug-free taken out from further tests by other
methods, the probability of false negative result (drug abuse is said to be
drug-free) is of a primary importance. This probability value is usually to be
as low as it is possible.

Fig.5 gives a possibility to choose VNSSF cutoff level (separating VNSSFs to
those for drug-free and for drugs abuse) to meet a method/device according

to the present invention user’s requirements expressed quantitatively.

Analysis of Fig.5 shows that, for example,

- with cutoff VNSSF value equal to 0,30, probability to false negative
result is 0% with a reserve (0,35 value corresponds to 0%), and
probability of false positive result (drug-free is said to be t drug
abuse) equals 20%.

- with cutoff VNSSF value equal to 0,35, a probability to false negative
result is near 0%, and probability of false positive result equals 9%.
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- with cutoff VNSSF value equal to 0,40, a probability to false negative
result equals 5%, and probability of false positive result equals 5%

also.

Particular requirements of a user of a method/device according to the
present invention can differ substantially depending upon specific screening
(prescreening) requirements and a particular method/device to be further
used. In case some other cheap method/device with very small probability of
false positive result obtaining planned to be used after a method/device
according to the present invention, choosing of VNSSF cutoff level equal 0,3
or even lower is substantiated. Indeed, it is not a problem to test further
20% again to confirm or to correct preceding test results and to obtain very
near to zero false positive and false negative results, that is accuracy and
specificity of test procedure (two said tests) at an acceptable level. In case
some sophisticated expensive method/device is further used, each extra test
can increase overall test procedure cost noticeably, and choosing of VNSSF
cutoff level equal to 0,35 looks to be more reasonable (corresponding to 9%
of persons to be further tested). In any way, false positive results probability
seems to be predetermined with near zero value, thus maximal VNSSF cutoff

level is 0,35.

As it can be seen from the above quantitative estimation, from 80% to 91%
of tested persons could be taken off from further tests. Certainly, these
figures can differ in practical cases for many reasons, including a share of
drug abuses in screened volume, but substantial reducing of test
procedure/device cost and improving of further used method/device
characteristics if they are not satisfactory (false negative and/or false positive
results probability) are evident.

It should be noted also that using in a method/device according to the

present invention of other vascular (cardiovascular) parameters along with
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VNSSF, may improve quantitative estimates in a preferred embodiment. For
example, heart rate measurements can take out of further tests those with
high VNSSF but with bradycardia, because drug abuse is featured (at least
heroin abuse) by expressed tachycardia.

In Fig.6, a flow chart of a device according to the present invention is shown.
In fig. 6 reference numeral 1 is a non-invasive means measuring vascular
(cardiovascular) parameters, reference numeral 2 is an amplifying means,
reference numeral 3 is an analog-to-digital converting means, reference
numeral 4 is a bypassing means, reference numeral 5 is an analysis means
for calculating VNSSF value, 6 is an analysis means for calculating
parameters values bands, reference numeral 7 is an analysis means for
comparing of the patients VNSSF values against that in the bands, reference
numeral 8 is an analysis means for calculating VNSSF probabilities of
patient’s VNSSF to fall within bands calculated by (6), reference numeral 9 is
an analysis means calculating true probabilities of patient’s VNSSF values to
correspond to at least one of the said bands, reference numerall0 is an
analysis means for comparing of the patients VNSSF values against the
values determined for him earlier, reference numeral 11 is DC voltage supply
means, reference numeral 12 is diagnosing means and reference numeral

13 is a computer.

In Fig.7, a flow chart of a device according to a preferred embodiment of the
present invention is shown. In this device, a non-invasive means measuring
vascular (cardiovascular) parameters incorporates amplifying and bypassing
means 2 and 4; computer USB or Com port 14 serves as DC voltage supply
means and this computer incorporates all the rest means in Fig.6 using

standard and special programs.

According to the present invention it is possible to connect a non-invasive

means directly or via other means to an oscilloscope and/or to a computer.
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The device of a preferred embodiment of the present invention comprises a
converting means for analog-to-digital conversion of the signal from said
non-invasive means. Said converting means may be incorporated with said

non-invasive means. Preferably said converting means is a computer.

The device of a preferred embodiment of the present invention comprises
also an amplifying means, said amplifying means being preferably

incorporated with the said non-invasive means.

The device of a preferred embodiment of the present invention comprises
also a bypassing means for blocking constant component of said non-

invasive means signal from a computer.

The device of a preferred embodiment of the present invention comprises
further a power supply means supplying dc voltage for said transforming
means and/or for the said amplifying means, said power supply means being

an oscilloscope or a computer.

Means for calculating VNSSF value is preferably incorporated with the said
non-invasive means. Said calculating means is a computer and said analysis
means for comparing of the patient’s VNSSF and/or the said parameters

values is also a computer.

Although the invention has been described in detail with reference to the

illustrated preferred embodiments, variations and modifications exist within
the scope and spirit of the invention as described and as defined in the

following claims.
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Claims

What is claimed is:

1. A method for diagnosing, monitoring and for using in treating of drugs
and toxic substances abuse, alcoholism, drugs and other substances
intoxication and hormone disorder due to a disease or natural processes in
human organism comprising the steps of (1) gathering Vegetative Nervous
System (VNS) state information through a non-invasive means from a
reference group (RG1) consisting of persons with predetermined absence of
drugs and toxic substances abuse, alcoholism, drugs and other substances
intoxication and hormone disorder due to a disease or natural processes in
human organism and reference groups (RG2) of patients with predetermined
presence of drugs and toxic substances abuse, drugs and other substances
intoxication and hormone disorder due to a disease or natural processes in
human organism, (2) determining the VNS strain factors (VNSSF) from the
gathered VNS state information and/or determining other vascular
(cardiovascular) parameters, (3) determining the VNSSF and/or the said
parameters values bands corresponding to the groups of step 1 above with
inherent cutoff values limiting the bands, (4) comparing of the patient’s
VNSSF and/or the said parameters values against that within the bands of
step (3) above, against limiting (cutoff) VNSSF and/or the said parameters
values of these bands and against the patient’s VNSSF and/or the said
parameters values determined earlier, and (5) diagnosing the patient as
belonging at least potentially to at least one of the groups (RG1 or RG2) of

step (1) above or as having increasing or decreasing VNS strain in time.

2. The method of claim 1 being used for monitoring of patients VNS state in
treating of diseases and in depression of human organism states, in case

these diseases and states are featured by hormone disorder.
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3. The method of claim 2 being used in treating of diseases and in
depression of human organism states, in case these diseases and states are
featured by hormone disorder, for evaluation of efficiency of treating
methods and medicines used if this efficiency is indicated by increasing or
decreasing of VNS strain, the latter characterized by VNSSF and/ or other

vascular (cardiovascular) parameters.

4. The method of claim 1 wherein the step of comparing patient’s VNSSF
and/or the said parameters values comprises the step of comparing against
corresponding upper (cutoff) VNSSF and/or the said parameters value for
RG1 band and against corresponding lower (cutoff) VNSSF and/or the said -
parameters value for RG2 band.

5. The method of claim 4 wherein the step of diagnosing the patient
comprises the step of diagnosing the patient as having VNS state
corresponding to no drug abuse, toxic substances abuse, drugs and toxic
substances intoxication and hormone disorder due to a disease or natural
processes in human organism in case patient’s VNSSF and/or the said

parameters values are below the said cutoff values.

6. The method of claim 4 wherein the step of diagnosing the patient
comprises the steps of: (1) diagnosing the patient as having VNS state
corresponding to drug abuse, toxic substances abuse, drugs intoxication,
other substances intoxication and hormone disorder due to a disease or
natural processes in human organism in case patient’s VNSSF and/or the said
parameters values exceed upper (cutoff) value in corresponding bands for
RG1 and at least one lower (cutoff) value in corresponding bands for RG2
patients, and (2) specific diagnosing with a specific band (bands) with lower

(cutoff) level being exceeded in view.
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7. The method of claims 5 and 6 wherein probabilities of patient’s VNSSF
and/or the said parameters values to fall within the said bands is determined.

8. The method of claim 4 wherein the step of diagnosing the patient
comprises the steps: (1) diagnosing the patient as having VNS state
corresponding to undetermined situation requiring determination of
probability values for patient’s VNSSF and/or the said parameters values to
correspond to at least one of said bands in case patient’s VNSSF and/or the
said parameters values exceed upper (cutoff) value in corresponding bands
for RG1 and are below lower (cutoff) value in corresponding bands for RG2
patients, (2) using the probability values of step (1) for diagnosing the
patient as having VNS state corresponding to that of claim 5 or claim 6 with
a certain probability.

9. The method of claim 7 wherein the said probabilities are used for
determination of patient’s VNS state diagnosis true probability, thus to
probability of correspondence of a patient’s VNS to that for RG1 and for one

or several groups for RG2

10. The method of claim 1 wherein the said vascular/cardiovascular
parameter(s) is/are selected from a group comprising: total vascular
conductance, vascular elasticity, large artery elasticity index, small artery
elasticity index, vascular conductance and pulse rate or a combination

thereof.

11. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a non-invasive blood volume
(BV) measuring probe and transducer means to the patient and (2) obtaining
a data stream from the transducer means, the data stream including data for
peaks and valleys of measured parameters within at least one full heart

stroke period, at least peaks of the said parameters due to left heart
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ventricle and aorta and valley corresponding to aotta valve closing and/or
including waveforms (measured BV vs time responses).

12. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a nhon-invasive BV variation
velocity (BV/dt) measuring probe and transducer means to the patient and
(2) obtaining a data stream from the transducer means, the data stream
including data for peaks and valleys of measured parameters within at least
one full heart stroke period, at least peaks of the said parameters due to left
heart ventricle and aorta and valley corresponding to aorta valve closing
and/or including waveforms (BV/dt vs time responses).

13. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a non-invasive blood
pressure (BP) measuring probe and transducer means to the patient and (2)
obtaining a data stream from the transducer means, the data stream
including data for peaks and valleys of measured parameters within at least
one full heart stroke period, at least peaks of the said parameters due to left’
heart ventricle and aorta and valley corresponding to aorta valve closing

and/or including waveforms (BP vs time responses).

14. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a non-invasive blood
pressure variation velocity (BP/dt) measuring probe and transducer means to
the patient and (2) obtaining a data stream from the transducer means, the
data stream including data for peaks and valleys of measured parameters
within at least one full heart stroke period, at least peaks of the said
parameters due to left heart ventricle and aorta and valley corresponding to
aorta valve closing and/or including waveforms (BP/dt vs time responses).
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15. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a non-invasive BV variation
acceleration (BV/dt2) measuring probe and transducer means to the patient
and (2) obtaining a data stream from the transducer means, the data stream
including data for peaks and valleys of measured parameters within at least
one full heart stroke period, at least peaks of the said parameters due to left
heart ventricle and aorta and valley corresponding to aorta valve closing

and/or including waveforms (BV/dt2 vs time responses).

16. The method of claim 1 wherein the step of gathering VNS state
information comprises the steps of: (1) affixing a non-invasive BP/dt2
measuring probe and transducer means to the patient and (2) obtaining a -
data stream from the transducer means, the data stream including data for
peaks and valleys of measured parameters within at least one full heart
stroke period, at least peaks of the said parameters due to left heart
ventricle and aorta and valley corresponding to aorta valve closing and/or

including waveforms (BP/dt2 vs time responses).

17. The method of claims 11 through 16 wherein the said measuring probe is
selected from a group comprising: a photoplethysmograph probe, a physical
pressure measuring probe, a rheograph probe, an ultrasonic probe and a X-

ray probe or a combination thereof.

18. The method of claims 11 and 17 wherein blood volume BV vs time

responses are transformed into BV/dt vs time responses by differentiation.

19. The method of claims 12 and 17 wherein BV/dt vs time responses are

transformed into BV vs time responses by integration.

20. The method of claims 11 and 17 wherein BV vs time responses are
transformed into BV/dt2 vs time responses by double differentiation.
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21. The method of claims 12 and 17 wherein BV/dt vs time responses are
transformed into BV/dt2 vs time responses by differentiation.

22. The method of claims 15 and 17 wherein BV/dt2 vs time responses are
transformed into BV/dt vs time responses by integration.

23. The method of claims 15 and 17 wherein BV/dt2 vs time responses are

transformed into BV vs time responses by double integration.

24. The method of claims 11 and 17 wherein BP vs time responses are
transformed into BP/dt vs time responses by differentiation.

25. The method of claims 12 and 17 wherein BP/dt vs time responses are

transformed into BP vs time responses by integration.

26. The method of claims 11 and 17 wherein BP vs time responses are

transformed into BP/dt2 vs time responses by double differentiation.

27. The method of claims 12 and 17 wherein BP/dt vs time responses are
transformed into BP/dt2 vs time responses by differentiation.

28. The method of claims 15 and 17 wherein BP/dt2 vs time responses are
transformed into BP/dt vs time responses by integration

29. The method of claims 15 and 17 wherein BP/dt2 vs time responses are

transformed into BP vs time responses by double integration.

30. The method of claims 11, 19 and 23 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
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where [ is VNSSF,
A is the BV corresponding to aorta push (contraction),
B is the BV corresponding to left heart ventricle push (contraction),
C is the BV corresponding to closing of aorta valve.

31. The method of claim 30 wherein A and B are the maximal values and C is
the minimal value of corresponding BV.

32. The method of claims 13, 25 and 29 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
where I is VNSSF,
A is the BP corresponding to aorta push (contraction),
B is the BP corresponding to left heart ventricle push (contraction),

C is the BP corresponding to closing of aorta valve.

33. The method of claim 32 wherein A and B are the maximal values and C is

the minimal value of corresponding BP.

34. The method of claims 12, 18 and 22 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BV/dt corresponding to aorta push (contraction),

B is the BV/dt corresponding to left heart ventricle push
(contraction),

C is the BV/dt corresponding to closing of aorta valve.

35. The method of claim 34 wherein A and B are the maximal values and C is
the minimal value of corresponding BV/dt.
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36. The method of claim 14, 24 and 28 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BP/dt corresponding to aorta push (contraction),

B is the BP/dt corresponding to left heart ventricle push
(contraction),

C is the BP/dt corresponding to closing of aorta valve.

37. The method of claim 36 wherein A and B are the maximal values and C is
the minimal value of corresponding BP/dt.

38. The method of claims 15, 20 and 21 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BV/dt2 corresponding to aorta push (contraction),

B is the BV/dt2 corresponding to left heart ventricle push
(contraction),

C is the BV/dt2 corresponding to closing of aorta valve.

39. The method of claim 38 wherein A and B are the maximal values and C is

the minimal value of corresponding BV/dt2 velocities.

40. The method of claims 16, 26 and 27 wherein VNSSF is determined using
the following expression:
I = (A-C)/(B-C),
where 1 is VNSSF,
A is the BP/dt2 corresponding to aorta push (contraction),
B is the BP/dt2 corresponding to left heart ventricle push

(contraction),
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C is the BP/dt2 corresponding to closing of aorta valve.

41. The method of claim 40 wherein A and B are the maximal values and C is
the minimal value of corresponding BP/dt2.

42. The method of Determination of VNS State including measuring of Pulse
wave, its mathematical treatment and using the following expression
I=(A-C)/(B-C)

where A is the velocity of aorta push

B is the velocity of left ventricle contraction and

C is the minimal velocity of blood pressure variation corresponding |
to ‘

closing of aorta valve,

for determination of I, that is VNSSF, whereas the said factor value
exceeding 0,3, being measured at maximal A and B values, corresponds to
strained VNS state due to hormone disorder caused by alcohol and/or drugs
and/or toxic substances and/or diseases of vegetative nervous (vascular)

system.

43. The method of claim 17 wherein the said data stream is fed from the
said transducer means to an oscilloscope and/or to a computer.

44. The method of claim 17 wherein analog-to-digital conversion of the said

data stream is produced.
45. The method of claim 44 wherein the said analog-to-digital conversion is
produced by one of the following means: a separate unit, a functional unit

built into the said probe and a computer.

46. The method of claim 17 wherein the said data stream signél is amplified.
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47. The method of claim 46 wherein the said data stream signal is amplified
by one of the following means: a separate unit or a functional unit built into

the said probe.

48. The method of 43 wherein constant component of a signal from the said
probe is bypassed from said oscilloscope and/or computer.

49. The method of claims 43 through 48 wherein dc voltage required for the
said analog-to-digital conversion and/or for the said data stream signal to be
amplified is supplied from one of the following means: a separate unit,

oscilloscope and a computer.

50. The method of claims 18, 21, 24 and 27 wherein the said differentiation
is produced by one of the following means: by a separate differentiating unit
following the said non-invasive probe, by a functional differentiating unit built

into the said non-invasive probe, or by a computer by program means.

51.The method of claims 19, 22, 25 and 28 wherein the said integration is
produced by one of the following means: by a separate integrating unit
following the said non-invasive probe, by a functional integrating unit built

into the said non-invasive probe or by a computer by program means.

52. The method of claims 20 and 26 wherein the said double differentiation
is produced by one of the following means: by a separate double
differentiating unit or by two separate differentiating units following the said
non-invasive probe, by a functional double differentiating unit or by two
functional differentiating units built into the said non-invasive probe, or by a

computer by program means.
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53. The method of claims 23 and 29 wherein the said double integration is
produced by one of the following means: by a separate double integrating
unit or by two separate integrating units following the said non-invasive
probe, by a functional double integrating unit or by two functional integrating
units built into the said non-invasive probe, or by a computer by program

means.

54. A non-invasive device for diagnosing, monitoring and for using in treating
of diseases and states, in particular of drugs and toxic substances abuse,
alcoholism, drugs and other substances intoxication and hormone disorder
due to a disease or natural processes in human organism, said device
comprising (1) a non-invasive means measuring vascular (cardiovascular) -
parameters characterizing VNS state, (2) analysis means for calculating of
VNSSF values from the measured vascular (cardiovascular) parameters
values, (3) analysis means for calculating (determination) of VNSSF and/or
the said parameters values bands corresponding to different measurements
series with inherent cutoff values limiting the bands, (4) analysis means for
comparing of the patient’s VNSSF and/or the said parameters values against
that within the bands in (3) above, against limiting (cutoff) VNSSF and/or the
said parameters values of these bands and against the patient’s VNSSF
and/or the said parameters values determined earlier, and (5) analysis
means for diagnosing the patient as corresponding at least potentially to at
least one of the said measurements series or as having increasing or

decreasing VNS strain in time.

55. The device of claim 54 further including analysis means calculating
probabilities of patient’s VNSSF and/or the said parameters values to fall
within the said bands.
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56. The device of claim 54 further including analysis means calculating true
probabilities of patient’s VNSSF and/or the said parameters values to
correspond to at least one of the said bands.

57.The device of claim 54 wherein the said non-invasive means is non-
invasive means measuring at least one of the following group of vascular
/cardiovascular parameters: total vascular conductance, vascular elasticity,
large artery elasticity index, small artery elasticity index systemic vascular

conductance pulse rate, or a combination thereof.

58. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BV peaks and valleys within at least one full heart
stroke period, at least peaks of BV due to left heart ventricle and aorta and
valley corresponding to aorta valve closing and/or BV waveforms (BV vs time

responses).

59. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BV/dt peaks and valleys within at least one full
heart stroke period, at least peaks of BV/dt due to left heart ventricle and
aorta and valley corresponding to aorta valve closing and/or BV/dt
waveforms (BV/dt vs time responses).

60. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BP peaks and valleys within at least one full heart
stroke period, at least peaks of BP due to left heart ventricle and aorta and
valley corresponding to aorta valve closing and/or BP waveforms (BP vs time

responses).

61. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BP/dt peaks and valleys within at least one full
heart stroke period, at least peaks of BP/dt due to left heart ventricle and
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aorta and valley corresponding to aorta valve closing and/or BP/dt

waveforms (BP/dt vs time responses).

62. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BV/dt2 peaks and valleys within at least one full
heart stroke period, at least peaks of BV/dt2 due to left heart ventricle and
aorta and valley corresponding to aorta valve closing and/or BV/dt2
waveforms (BV/dt2 vs time responses).

63. The device of claim 54 wherein the said non-invasive means is a non-
invasive means measuring BP/dt2 peaks and valleys within at least one full
heart stroke period, at least peaks of BP/dt2 due to left heart ventricle and -
aorta and valley corresponding to aorta valve closing and/or BP/dt2

waveforms (BP/dt2 vs time responses).

64. The device of claims 58 through 63 wherein the said non-invasive means
is selected from the following group: a photoplethysmograph probe, a
physical pressure measuring, a rheograph probe, an ultrasonic probe, and

an X-ray probe.

65. The device of claims 58 and 64 further including calculating means
transforming BV vs time responses into BV/dt vs time responses by

differentiation.

66. The device of claims 59 and 64 further including calculating means
transforming BV/dt vs time responses into BV vs time responses by

integration.

67. The device of claims 58 and 64 further including calculating means
transforming BV vs time responses into BV/dt2 vs time responses by double

differentiation.
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68. The device of claims 59 and 64 further including calculating means
transforming BV/dt vs time responses into BV/dt2 vs time responses by
differentiation.

69. The device of claims 62 and 64 further including calculating means
transforming BV/d2 vs time responses into BV/dt vs time responses by

integration.

70. The device of claims 62 and 64 further including calculating means
transforming BV/d2 vs time responses into BV vs time responses by double

integration.

71. The device of claims 60 and 64 further including calculating means
transforming BP vs time responses into BP/dt vs time responses by

differentiation.

72. The device of claims 61 and 64 further including calculating means
transforming BP/dt vs time responses into BP vs time responses by

integration.

73. The device of claims 60 and 64 further including calculating means
transforming BP vs time responses into BP/dt2 vs time responses by double

differentiation.

74. The device of claims 61 and 64 further including calculating means
transforming BP/dt vs time responses into BP/dt2 vs time responses by
differentiation.
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75. The device of claims 63 and 64 further including calculating means
transforming BP/dt2 vs time responses into BP/dt vs time responses by

integration.

76. The device of claims 63 and 64 further including calculating means
transforming BP/dt2 vs time responses into BP vs time responses by double

integration.

77. The device of claims 58, 66 and 70 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where I is VNSSF,
A is the BV corresponding to aorta push (contraction),
B is the BV corresponding to left heart ventricle push (contraction),
C is the BV corresponding to closing of aorta valve.

78. The device of claim 77 wherein A and B are the maximal values and C is

the minimal value of corresponding BV.

79. The device of claims 60, 72 and 76 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BP corresponding to aorta push (contraction),

B is the BP corresponding to left heart ventricle push (contraction),

C is the BP corresponding to closing of aorta valve.
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80. The device of claim 79 wherein A and B are the maximal values and C is
the minimal value of corresponding BP.

81. The device of claims 59, 65 and 69 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where 1 is VNSSF,

A is the BV/dt corresponding to aorta push (contraction),

B is the BV/dt corresponding to left heart ventricle push
(contraction),

C is the BV/dt corresponding to closing of aorta valve.

82. The device of claim 81 wherein A and B are the maximal values and C is
the minimal value of corresponding BV/dt.

83. The device of claims 61, 71 and 75 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BP/dt corresponding to aorta push (contraction),

B is the BP/dt corresponding to left heart ventricle push
(contraction),

C is the BP/dt corresponding to closing of aorta valve.

84. The device of claim 83 wherein A and B are the maximal values and C is
the minimal value of corresponding BP/dt.
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85. The device of claims 62, 67 and 68 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BV/dt2 corresponding to aorta push (contraction),

B is the BV/dt2 corresponding to left heart ventricle push
(contraction),

C is the BV/dt2 corresponding to closing of aorta valve.

86. The device of claim 85 wherein A and B are the maximal values and C is

the minimal value of corresponding BV/dt2.

87. The device of claims 63, 73 and 74 wherein the said analysis means for
calculating of the VNSSF value from the measured vascular (cardiovascular)
parameters values calculates this value according to the following
expression:
I = (A-C)/(B-C),
where I is VNSSF,

A is the BP/dt2 corresponding to aorta push (contraction),

B is the BP/dt2 corresponding to left heart ventricle push
(contraction),

C is the BP/dt2 corresponding to closing of aorta valve.

88. The device of claim 87 wherein A and B are the maximal values and C is
the minimal value of corresponding BP/dt2.

89. The device of claim 54 wherein the said analysis means for diagnosing
the patient, diagnosis VNNSF exceeding 0,3, being measured at maximal A
and B values, as corresponding to strained VNS state due to drugs and toxic
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substances abuse, alcoholism, drugs and other substances intoxication and

hormone disorder due to a disease or natural processes in human organism.

90. The device of claim 64 wherein said non-invasive means is connected
directly or via other means to an oscilloscope and/or directly or via other

means to a computer.

91. The device of claim 64 further comprising a converting means for analog-

to-digital conversion of the signal from the said non-invasive means.

92. The device of claim 91 wherein the said converting means is incorporated

with the said non-invasive means.

93. The device of claim 91 wherein the said converting means is a

computer.

94. The device of claim 64 further comprising an amplifying means.

95. The device of claim 94 wherein the said amplifying means is incorporated

with the said non-invasive means.

96. The device of claim 64 and 90 further comprising a bypassing means for
blocking constant component of the said non-invasive means signal from the

said oscilloscope and/or computer.

97. The device of claims 91 through 95 further comprising a power supply
means supplying dc voltage for the said converting means and/or for the
said amplifying means, said dc voltage supplying means being selected from

the following group: an oscilloscope or a computer.
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98. The device of claims 65 through 76 wherein the said calculating means is

incorporated with the said non-invasive means.

99. The device of claims 65 through 76 wherein the said calculating means is

a computer.

100. The device of claim 54 wherein a computer is used as said analysis
means for calculating (determination) of VNSSF and/or the said parameters
values bands, and/or for comparing of the patient’s VNSSF and/or the said
parameters values and/or for diagnosing the patient.



PCT/F102/00007

WO 02/054954

1/5

AT N

00}
/

(174

ovl

SNA
pauiens yym suosiad 1o} [esidA}

sosuodsal awi} sA 3p/dg ‘Z'614

Ip/dg

awiy

——— 1 0
NM w/ﬂ ) 0z
v )4
LJ\‘N \ \ 0

VN
/ 08
— K \ 00}
SN )
orl

SNA pauleisun
U3im suosaad Joy jeoidAy
asuodsal awy'sA Ip/dg 1 ‘B4

ID/dA




PCT/F102/00007

WO 02/054954

2/5

d4SSNA
90 S0 ¥'0 €0 A 10
e qen . - — ||O
\ T ')
: “ 0l o
hS ~~ o
S - 2
N o
\/ % %
- 0y

(enuno pyjos) sdnoub asnge Bnip
0} pue (aA1no paysep) aay-Bnip o) puodsaliod
0} sanijiqeqoad anjeA JSSNA v'bld

dSNA

L0 90 S0 ¢v¥0 €0 20 L0
[] _ - - o= m g ] ] 4 mlo
|-| I._ H Olo
1A g
HE -
i oc®

- 0Y

(4ep)
sdnoub asnqe Bnip pue (£ei6) gauy

-Bnup 10} uonnquysip 4SSNA ¢ bl

30 J8quInN




PCT/F102/00007

WO 02/054954

3/5

4SSNA
so ¥o €0 20

r 0

0c

oy

09

08

(aA1n2 pijos)

001
1 ocl

asnqge Bnup pue (aAno paysep) aa.ay-Bnip
loy sanjiqeqoad jesBajul ASSNA 'S°614

% ‘Atliqeqoud |esbajuy




PCT/F102/00007

WO 02/054954

Jaindwo) st gL
sueaw Buuisoubelq st z)
sueaw Ajddns abejjoAr g si LI

Jaljies wiy Joj paujuisiep sanjeA ayj jsulebe sanjeA JSSNA siuaied ay) jo Bupedwos 1oy suesw sisAjeuy si gl

'spukeq ples ay} Jo auo ise9| je 0} puodsallod 0} sanjeA JSSNA SJjualied jo saiyjigeqosd anJy Buenojeo suesw sisAjeuy s 6
(9) Aq pajenojed spueq UIYNM |[e) 0} JSSNA siuanied Jo saijigeqosd JSSNA Bunejnojeo Joy suesw sishfeuy si g

spueq auj ul Jey) jsuiebe sanjeA JSSNA siuanied ayy Jo Buuedwoo Jo) sueaw sisAjeuy s £

Spukeq sanjeA sisjaweled Bune|nojed Joj sueall sisAjeuy si 9

4/5

anjeA 4SSNA Bunenojes Joy sueaw sisAjeuy si G
sueaw BujssedAg si v

suesw BuiusAuod jeubip-o}-6ojeuy s ¢

suesw BulAydwy si Z

siajowesed (1]nOSBAOIPIED) JejnoseA Bulinsesw SUBSW SAISBAUI-UON S |

0l

2

gl

cl

uonuaaut Juasaid ayj o3 Buipiroase asmaq 9-614




PCT/F102/00007

WO 02/054954

5/5

sueaw Ajddns abeyjoa oq Butaq yod Jsindwios woo Jo gsn st 1

(21) ubnouyy (5) pue (g) Bunelodiooul soyndwo) st g}

sueaw Buuisoubelq si gL

sueaw Addns abeyjjoA Dasi L1

Jaltea iy Joj paulwialap sanjeA ay) jsulebe sanjeA JSSNA siuatied auy jo Bupedwod Joy suesw sishjeuy st 0}
‘spueg pies ay) J0 suo Jses} je 0} puodsaliod 0] sanjeA 4SSNA SJluaied jo sanijiqeqold any Bunenojeo suesw sisk|euy st 6
(9) Aq payejno|ea spueq ulylm [|e) 0} JSSNA Sluaned Jo saiiqeqosd JSSNA Buljelnojes 1oy suesw sisAjeuy sl g
spueq ayj ul Jeyj jsuiebe sanjeA JSSNA siuaied ay) jo Buuedw oo 1o} suesw sisAjeuy st /

spueq sanjeA siajaweled Buleinojes 1o} suesw sisAjeuy si g

anjeA 4SSNA Bunenojes Joj sueaw sisfjeuy sI g

suesw BuissedAg st §

sueaw BuiuaAuos jeybip-oi-bojeuy si ¢

suesw BSuikgdwy si g

(%) pue (2) Buneiodioour siejoweled (JejnoseAolpied) JejnoseA BuLinsesw suesil aAISBAUI-UON SI |

2l } {01 [ Gy |
6 H8FHZI19 g ¢! (v Hez]
£l l

uonuaAul Juasaid ayj} Jo Juswipoqua pauajaid o3 Buipiosae aosnag 2'6i4




INTERNATIONAL SEARCH REPORT [ Intetational application No.
PCT/FI02/00007

Box I Observations where certain claims were found unsearchable (Continuation of item 1 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. ] ClaimsNos.: 1-53
because they relate to subject matter not required to be searched by this Authority, namely:

see next sheet.

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

This International Searching Authority found multiple inventions in this international application, as follows:

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 an additional fee, this Authority did not invite payment
of any additional fee.

3. I__—l 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 |:| The additional search fees were accompanied by the applicant’s protest.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July1998)
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Claims 1-53 relates to a method for diagnosing a human or an animal
body. Thus, the International Search Authority is not required to
carry out an international search for these claims (Rule 39.1

(iv)) . Nevertheless, a search has been executed for claims 1-53
respectively.

Form PCT/ISA/210 (extra sheet) (July1998)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI 02/00007

A. CLASSIFICATION OF SUBJECT MATTER

IPC7: A6lB 5/16, A61B 5/02, A61B 5/00

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC7: A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

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

EPODOC, WPI, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A SU 1364290 Al (MOSCOW STOMATOLOGY IN), 1-100
7 January 1988 (07.01.88)

A DE 20017961 Ul (F. WAGNER ET AL.), 5 April 2001 1-100
(05.04.01), abstract .

A RU2151545 C1 (MAKAROV L M) 2000-06-27 (abstract) 1-100
World Patents Index (online). London. U.K.:
Derwent Publications. Ltd. (retrieved on
2002-04-29). Retrieved from: EPO WPI Database.
DW200066, Accession No. 2000-678073

m Further documents are listed in the continuation of Box C. I] See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“B” earlier application or patent but published on or after the international o

filing date document of particular relevance: the claimed invention cannot be

considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other . .
special reason (as specified) . “Y” document of particular relevance: the claimed invention cannot be
. . . considered to involve an inventive step when the docurnent is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other sucg documents, such combination
means :

. being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than e P

the priority date claimed 7&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
6 May 2002 10 -05- 2002
Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM Patrik Blidefalk/AE
Facsimile No. +46 8 666 02 86 Telephone No.  +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 1998)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A RU2051617 C1 (ZHULEV S N) 1996-01-10 (abstract) 1-100
World Patents Index(online). London, U.K.:
Derwent Publications, Ltd. (retrieved on
2002-04-29). Retrieved from: EPO WPI Database.
DW199642, Accession No. 1996-423399

A EP 0885592 Al (COLIN CORPORATION), 1-100
23 December 1998 (23.12.98), abstract

A RU2107454 C1 (SAMARA ARCHITECTURE BUILDING ACAD) 1-100
1998-03-27 (abstract) World Patents Index (online).
London, U.K.: Derwent Publications, Ltd. (retrieved
on 2002-04-29). Retrieved from: EPO WPI Database.
DW199845, Accession No. 98-529626

A US 5766130 A (C.A. SELMONOSKY), 16 June 1998 1-100
(16.06.98), abstract

A EP 1059064 A2 (COLIN CORPORATION), 1-100
13 December 2000 (13.12.00), abstract

Form PCT/ISA/210 (continuation of second sheet) (July 1998)
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Information on patent family members

International application No.

28/01/02 | PCT/FI 02/00007
Patent document Publication Patent family Publication

cited in search report date member(s) date
SU 1364290 Al 07/01/88 NONE
DE 20017961 U1 05/04/01 NONE

EP 0885592 Al 23/12/98 us 5830148 A 03/11/98
us 5766130 A 16/06/98 NONE

EP 1059064 A2 13/12/00 JP 2000342690 A 12/12/00

us 6315736 B 13/11/01

Form PCT/ISA/210 (patent family annex) (July 1998)




patsnap

ERATROF) AT OMMENERGERGERSHN A EAR A TAT UBERIL N IHENRB AR 5 E AR AT
MizFENEE

DFH(REF)F EP1351605A1 N (E)B 2003-10-15

HiFs EP2002716099 HiFH 2002-01-04

HARBEERR)AGE) BRINEERLQF

(PRI KB A NAUMOV VALERY A
ILINE IOURI Z
VIRTANEN TAUNO O

LN NAUMOV, VALERY, A.
ILINE, IOURI, Z.
VIRTANEN, TAUNO, O.

IPCHES AB1B5/0205 A61B5/16 A61B5/02 A61B5/00
CPCH#%E AB1B5/4839 A61B5/02028 A61B5/0205
RENEGE) BEEHRRLF

£ £4X 2001100627 2001-01-09 RU

H At 40 FF 3Rk EP1351605B1

INEBEE I3 Espacenet

BEGR)

NFT—HATLH , ENNATHETEHTACRBRBERERIES

ENAYNESYRER  BR+TE , AYNEGNRFSNRERL

MNEEMEE. EXARBARANENEFFERS (VNS ) NER

F (UNSSF ) EHMmE (0MmE ) SH—ERVNSIRE ( BRIFH
WIE ) AT SEER. REARPABEENVNSSFI/SHATESH A5 5 50
ERVNSSFHI/SFTRAS HET R EHB I ER LAEENVNSSFH/H
PRRVNSSFI PR S BERTHR., BE. SPRRTEESM/RATRE
IHENEBREB TE#  EBVNSRSHNEVNSRSHW LM , FE A8

HANMESWRER  BEE+HE , AYNEGYR+PEsIE, BTA

EARBERE RS RS BHBEFEIL. 5EIBENVNSSFA/RE—2
EFNATRSBEN LR A A TSN BENRSH BRERT UBESREL

NEBENERBNRSH IR,


https://share-analytics.zhihuiya.com/view/07a8ac6d-c88c-4edd-993e-d3832527b71c
https://worldwide.espacenet.com/patent/search/family/020244544/publication/EP1351605A1?q=EP1351605A1

