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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a biological
data observation system that monitors the anesthetic
depth of a patient.

2. Description of the Related Art

[0002] To anesthetize a patient during a surgery, an
anesthetic gas is continuously supplied to, for example,
a mask placed over the patient's mouth. If the amount
of the anesthetic gas supplied is excessively small, the
anesthetic depth of the patient becomes insufficient, so
that the patient feels pains during the surgery. Con-
versely, if the anesthetic depth of a patient is excessive,
the patient may fall into narcosis. Therefore, in the con-
ventional biological data observation systems, the blood
pressure of a patient is measured and displayed on a
monitor. While referring to a blood pressure transition
curve displayed on the monitor, an anesthesiologist ad-
justs the anesthetic dosage.

[0003] Ingeneral, the biological data related to move-
ments or conditions of a heart, such as blood pressure
and the like, responds to administration of an anesthetic
with a delay. Therefore, monitoring only the transition of
blood pressure of a patient poses a danger of a delay
in coping with a change in the patient's condition or a
change in the patient's anesthetic depth. Furthermore,
the blood pressure hardly change (the change is very
little) in response to a stimulus given to a patient even
if the patient feels a pain. Therefore, with a system that
measures only blood pressure transition, it is difficult to
monitor the degree of a pain that a patient feels.
[0004] Document EP 0 149 866 relates to an
oesophageal probe for anaesthesia monitoring in which
deep/low anaesthesia is also determined based on
scores for the systolic blood pressure, the heart beat
rate, sweat and tears. The measured value for the blood
pressure and the heart beat rate are supplied to a com-
parator while score values like "skin moist to touch" and
"visible beads of sweat" are assessed by a clinician be-
fore using them to calculate a total score value.

SUMMARY OF THE INVENTION

[0005] The device of the present invention is as de-
fined in claim 1.

[0006] Accordingly, it is an object of the invention to
provide a biological data observation system capable of
observing the anesthetic depth of a patient with an in-
creased accuracy.

[0007] To achieve the aforementioned and other ob-
jects, the invention provides a biological data observa-
tion system for monitoring an anesthetic depth of a pa-
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tient, the system including a first measuring device that
measures a first biological data based on an amount of
perspiration of the patient. The system also includes a
data processor that substantially continuously receives
the data measured by the first measuring device, and
that determines a transition of the data, and an indicator
that externally indicates the transition of the data deter-
mined by the data processor.

[0008] Perspiration or sweating is generally divided
into emotional sweating and thermal sweating. The
emotional sweating is known to be greatly affected by
the autonomic nervous system. In the description below,
the emotional sweating and the thermal sweating are
collectively referred to as "perspiration" or "sweating".
In a condition where autonomic nerves are inhibited,
such as an anesthetized condition or the like, the
amount of perspiration or the sweat rate is less than that
in a normal condition (where the autonomic nerves are
not inhibited), and increases upon a stimulus. In gener-
al, such an emotional sweat rate change is caused by
control of autonomic nerve control prior to a subjective
symptom. That is, perspiration is governed by autonom-
ic nerves, and the sweat rate of a patient sensitively
changes in relation to a stimulus applied to the patient,
the anesthetic depth of the patient, or the like. Therefore,
the system of the invention makes it possible to detect
a sign of a change in the anesthetic depth based on tran-
sition of the sweat rate. Furthermore, when a stimulus
is applied to an anesthetized patient in order to observe
a response of the patient, the system makes it possible
to observe a pain felt by the patientin terms of the sweat
rate, which is quantitative data.

[0009] Thus, since the system of the invention meas-
ures the sweat rate of a patient as well as the patient's
pulse wave, the system makes it possible to more ac-
curately observe the anesthetic depth of a patient during
a surgery.

[0010] Further, by measuring transition of the pa-
tient's pulse wave (blood pressure or the like), the sys-
tem also makes it possible to observe movements or
conditions of the patient's heart in relation to an anes-
thetic agent.

[0011] Although this summary does not describe all
the features of the present invention, it should be under-
stood that any combination of the features stated in the
dependent claims is within the scope of the present in-
vention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing and further objects, features
and advantages of the present invention will become ap-
parent from the following description of preferred em-
bodiments with reference to the accompanying draw-
ings, wherein like numerals are used to represent like
elements and wherein:

FIGURE 1 is a block diagram of a biological data
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observation system according to a first embodiment
of the invention;

FIGURE 2 is a block diagram of a blood pressure
measuring device;

FIGURE 3 is a partially cutaway perspective view
of a capsule of a sweat rate detecting device;
FIGURE 4 is a graph indicating transitions of blood
pressure data and sweat rate data;

FIGURE 5 is a flowchart illustrating a procedure of
combining a blood pressure signal and a sweat rate
signal;

FIGURE 6 is a graph for illustrating an intermediate
step of data processing;

FIGURE 7A is a graph indicating transition of blood
pressure data;

FIGURE 7B is a graph indicating transition of sweat
rate data;

FIGURE 7C is a graph indicating transition of com-
posite data based on the blood pressure data and
the sweat rate data;

FIGURE 8 is a conceptual diagram of data tables
stored in a ROM;

FIGURE 9 is a block diagram of a biological data
observation system according to a second embod-
iment of the invention;

FIGURE 10 is a block diagram of a biological data
observation system according to a third embodi-
ment of the invention; and

FIGURE 11 is a block diagram of a biological data
observation system according to a fourth embodi-
ment of the invention;

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0013] Preferred embodiments of the invention will be
described hereinafter with reference to the accompany-
ing drawings.

[0014] A first embodiment of the invention will be de-
scribed with reference to FIGURES 1 to 8.

[0015] Asshownin FIGURE 1, in a biological data ob-
servation system 101, output lines of a blood pressure
measuring device 20 and a sweat rate measuring device
30 are connected to a data processing device 10.
[0016] A construction of the blood pressure measur-
ing device 20 is illustrated in FIGURE 2. The blood pres-
sure measuring device 20 measures the blood pressure
of a patient through calculation of the patient's pulse
wave (heart beats, pulses) based on a predetermined
converting equation according to a generally-termed
blood pressure waveform continuous measurement
method. Specifically, an air-filled cuff band 21 is placed
around a finger of the patient. While a photoelectrical
capacity pulse wave is detected by using a photoelectric
light transmitter 22 and a photoelectric light receiver 23
that are disposed at opposite sides of the patient's fin-
ger, the cuff pressure is adjusted to balance with the in-
travascular pressure by controlling the output of a cuff
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pump 24. In this condition, the blood pressure waveform
is continuously measured, and is outputted as a blood
pressure signal (for example, an analog signal).
[0017] As shown in FIGURE 3, the sweat rate meas-
uring device 30 is provided with a capsule 31. The cap-
sule 31 is attached to the patient so that an opening 32A
of a recess 32 formed in the capsule 31 is closed by a
skin surface of the patient. A peripheral surface of the
capsule 31 is provided with a supply opening 33 and a
discharge opening 34 that communicate with the recess
32. The recess 32 is supplied with, for example, a low-
humidity nitrogen gas at a constant flow rate, from a tank
(not shown) via the supply opening 33 and a rubber tube
33A connected thereto. A hygrometer (not shown) is
provided in partway of a rubber tube 34A connected to
the discharge opening 34, thereby measuring the hu-
midity of discharged air. A thermometer and a heater/
cooler (e.g., a Peltier device) are provided in the capsule
31. The heater/cooler is controlled so as to maintain a
constant temperature in the recess 32. Based on out-
puts from the hygrometer and the thermometer, the ab-
solute humidity is detected. The detected absolute hu-
midity is outputted as an analog signal (sweat rate sig-
nal).

[0018] FIGURE 4 indicates transitions of blood pres-
sure data (Line A) and sweat rate data (Line B).
[0019] When an anesthetic gas is supplied to a patient
(at the point a in FIGURE 4), the sweat rate decreases.
The blood pressure also decrease, but responds to ad-
ministration of an anesthetic with a delay. The amount
of the anesthetic gas is increased up to a predetermined
amount, and then becomes a steady state where the
amount of the supplied gas is constant. After that (point
b in FIGURE 4), the sweat rate become stable. If the
anesthetic depth is insufficient (light), the sweat rate
sensitively changes when a stimulus is applied to the
patient (points cand ¢'in FIGURE 4). Because the sweat
rate sensitively changes according to "pain" which is
one of stimulus autonomic nerves. Meanwhile the blood
pressure does not change at the points c and ¢' in FIG-
URE 4. Therefore, itis possible to monitor the anesthetic
depth of the patient by measuring the sweat rate. After
asurgery (pointd in FIGURE 4), the sweat rate increase
because the patient comes out from the anesthetic.
Since this invention measures the sweat rate of the pa-
tient during the surgery, it is possible to determine that
the patient has come out from the anesthetic when the
sweat rate reaches the sweat rate which has been mem-
orized at the beginning of the surgery.

[0020] The data processing device 10 has an A/D
converter 11, and thereby converts the blood pressure
signal and the sweat rate signal into digital signals, and
inputs them into ports of a CPU 12. Upon power-up, the
CPU 12 loads a program from a ROM (not shown) pro-
vided in the data processing device 10. In this embodi-
ment, CPU 12 also executes data processing as illus-
trated in the flowchart of FIGURE 5 to calculate blood
pressure data P1, sweat rate data S1, and composite
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data PS (described in detail below) so that perform more
precise evaluation of the anesthetic depth.

[0021] Blood pressure data P1, sweat rate data S1
and composite data obtained during an anesthetized
condition and a normal condition are pre-stored in the
ROM in the data processing device 10, as standard da-
ta, with parameters of, for example, age, sex, body
weight and the like. The standard data is prepared be-
forehand by, for example, an experienced anesthesiol-
ogist actually collecting blood pressure data, sweat rate
data and composite data at the time of administration of
an anesthetic to patients, and aggregating or summa-
rizing the collected data. The standard data is provided
in the form of data tables as indicated in FIGURE 8.
[0022] The data processing device 10 is connected to
a monitor 13 (e.g., CRT) for externally displaying con-
tents of measurement and processing.

[0023] A biological data observing method according
to this embodiment will be described in detail with refer-
ence to FIGURE 5.

[0024] Before administration of an anesthetic to a pa-
tient, the system 101 is set on the patient. More specif-
ically, the cuff band 21 of the blood pressure measuring
device 20 and the capsule 31 of the sweat rate meas-
uring device 30 are attached to the patient's body, and
then the data processing device 10, the blood pressure
measuring device 20 and the sweat rate measuring de-
vice 30 are powered on. Subsequently, the patient's
age, sex and body weight are inputted to the data
processing device 10 from a keyboard 41.

[0025] When the biological data observation system
101 is activated, the blood pressure signal from the
blood pressure measuring device 20 and the sweat rate
signal from the sweat rate measuring device 30 are con-
verted into digital signals by the A/D converter 11, and
then are inputted to the data processing device 10. In
accordance with the program loaded upon the power-
up, the CPU 12 writes the input blood pressure signal
and the input sweat rate signal as a variable P1 and a
variable S1 into predetermined memory areas (STEP 1
in FIGURE 5). Hereinafter, these data are referred to as
"blood pressure data P1" and "sweat rate data S1" for
easier description

[0026] Next,the CPU 12 combines the blood pressure
data P1 and the sweat rate data S1 (STEP 2 in FIGURE
5). In this embodiment, composite data PS is calculated
as in equations (1) to (4).

P2 = C1xP1 1)
S2=C2xS3 @)
S3=1-exp(C3xS1) 3)
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PS=P2+8S2 (4)

where C1 and C2 are positive constants, and C3 is a
negative constant (C1>0, C2 >0, C3 <0).

[0027] The relationship between the sweat rate data
S1 and the value S3 determined by equation (3) is indi-
cated in FIGURE 6.

[0028] After calculating the composite data PS, the
CPU 12 causes the monitor 13 connected to the data
processing device 10 to draw time-transition curves of
the blood pressure data P1, the sweat rate data S1 and
the composite data PS (STEP 3 in FIGURE 5). Exam-
ples of displayed transition curves of the blood pressure
data P1, the sweat rate data S1 and the composite data
PS are shown in FIGURES 7A, 7B and 7C, respectively.
If necessary, it is possible to display on the monitor 13
personal data (age, body weights and the like) inputted
to the data processing device 10 from the keyboard 41,
and the standard data of blood pressure data P1 and
sweat rate data S1 and composite data PS for the nor-
mal condition and the anesthetized condition (stored in
the ROM of the data processing device 10) based on
the personal data, as well as transition curves as shown
in FIGURES 7A to 7C.

[0029] After the transition curves displayed on the
monitor 13 become stable, the blood pressure data P1,
the sweat rate data S1 and the composite data PS are
all compared with the standard data. In this embodi-
ment, it is assumed that the data of the patient accords
with (conforms to) the standard data. If an actual meas-
urement greatly differs from the standard data due to
individual patient difference, the difference between the
actual measurement and the standard data is inputted
to the data processing device 10 by using the keyboard
41. The difference may be displayed as a correction val-
ue on the monitor 13.

[0030] After that, the mask 43 connected to an an-
esthesia machine 42 is attached to the patient, and then
the anesthesia machine 42 is activated. Then, an anes-
thetic gas is supplied via the mask 43, so that the anes-
thetic enters the patient's blood via the respiratory sys-
tem. When the anesthetic in blood reaches the patient's
brain, the brain sends a signal to autonomic nerves so
that the sweat rate decreases. In response, the humidity
in the recess 32 of the capsule 31 decreases. Therefore,
the transition curves of the sweat rate data S1 and the
composite data PS exhibit rightward decreasing tenden-
cies as indicated in stage X1 in FIGURES 7B and 7C.
In this stage, however, the blood pressure transition
curve normally remains horizontal (exhibits substantial-
ly no change) as shown in FIGURE 7A since the blood
pressure delays in responding to the anesthetic admin-
istration.

[0031] As the anesthetic depth increases with in-
creases in the uptake of the anesthetic into the patient's
body, the sweat rate data S1 and the composite data PS
become quite low as indicated in a stage X2 in FIG-



7 EP 1 046 373 B1 8

URES 7B and 7C.

[0032] If the amount of the anesthetic supplied be-
comes excessive, the sweat rate data S1 becomes low-
er than the standard data. In that case, the transition
curves of the sweat rate data S1 and the composite data
PS change as indicated at a time point Y1 in FIGURES
7B and 7C. Therefore, a sign of a change in the patient's
condition can be detected.

[0033] Inthis embodiment, the value S3 is determined
from the sweat rate data S1 by the exponential function
as in equation (3). The value S3 changes corresponding
to the sweat rate data S1 as indicated in FIGURE 6. That
is, the value S3 sharply rises in a range where the sweat
rate data S1 is relatively small. Therefore, small chang-
es occurring in the range of relatively small sweat rate
data S1 can be reflected in the value S3. Since the value
S3is loaded on the blood pressure data P1 in equation
(4) to generate the composite data PS, small changes
in the sweat rate (FIGURE 7B) are also displayed as
changes in the composite data PS on the monitor 13 as
shown in FIGURE 7C. The degree of rising of the curve
of S3 in FIGURE 6 (the gradient of a broken line L in
FIGURE 6) can be adjusted by changing the value of
constant C3 in equation (3).

[0034] The value S3 changes as indicated in FIGURE
6, and does not exceed 1 regardless of how much the
sweat rate increases. Furthermore, since the value S3
is loaded on the blood pressure data P1 to generate the
composite data PS, the composite data PS changes be-
tween the transition curve of the blood pressure (two-
dot chain line Ain FIGURE 7C) and a curve (a chain line
B in FIGURE 7C) offset from the blood pressure transi-
tion curve. Therefore, even if the sweat rate greatly
changes, the transition of the blood pressure is reflected
as overall changes in the transition curve of the com-
posite data PS.

[0035] The blood pressure data P1, the sweat rate da-
ta S1 and the composite data PS of the patient become
stable and substantially equal to the standard data pre-
pared for the anesthetized condition, a stimulus (e.g.,
an electric stimulus) is applied to the patient. For exam-
ple, if electric stimuli are given at time points Y2, Y3 in
FIGURES 7Ato 7C, the sweat rate data S1 and the com-
posite data PS change as indicated in FIGURES 7B and
7C. Thus, this embodiment makes it possible to observe
pains of the patient quantitatively based on the sweat
rate. If the sweat rate data S1 becomes excessively
large, it is considered that the patient feels a pain, and
then the amount of anesthetic supplied is slightly in-
creased. Therefore, the embodiment makes it possible
to relatively precisely and easily observe the condition
of a patient, in comparison with observation based on
facial features of a patient.

[0036] After the anesthetic depth becomes stable, the
surgery is started (for example, a body area concerned
is cut by an electric knife 44). In the system 101 of this
embodiment, by observing the composite data PS dis-
played on the monitor 13, an operating doctor or the like
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can simultaneously observe for a sign of a change in the
anesthetic depth based on the transition of the sweat
rate and can observe the anesthetic depth based on the
transition of the blood pressure, at a glance. Therefore,
the burden on operating doctors during a surgery de-
creases. If the sweat rate becomes out of a predeter-
mined range, a doctor will realize a change in the pa-
tient's condition during the surgery, merely by observing
changes in the sweat rate displayed on the monitor 13.
Therefore, the doctor or the like can promptly take an
appropriate measure. After that, the doctor or the like
can understand how the patient's condition changes as
a result of the measure, by observing the transition of
the blood pressure displayed on the monitor 13.
[0037] In this embodiment, it is also possible to dis-
play only the transition curve of the composite data PS
on the monitor 13.

[0038] A second embodiment of the biological data
observation system of the invention will be described
with reference to FIGURE 9. Only constructions that dis-
tinguish the second embodiment from the first embodi-
ment will be described.

[0039] In a biological data observation system 102 of
the second embodiment, an electromagnetic valve 45
for adjusting the flow of an anesthetic gas is provided in
partway of an anesthetic gas supplying line 42A extend-
ing between an anesthesia machine 42 and a mask 43.
The electromagnetic valve 45 is driven by a valve drive
circuit 46. The valve drive circuit 46 adjusts the extent
of opening of the electromagnetic valve 45 based on an
instruction from a CPU 12.

[0040] In this embodiment, the control of the system
102 is switched to an automatic mode, for example,
when the anesthetic depth becomes stable and the sur-
gery is to be started. The supply of an anesthetic is in-
creased (or decreased), for example, if both the blood
pressure data P1 and the sweat rate data S1 become
abnormally large (or small), i.e., become out of prede-
termined ranges, that is, if the composite data PS be-
comes abnormally large (or small), i.e., becomes out of
a predetermined range. Thus, the supply of the anes-
thetic gas can be automatically adjusted to a predeter-
mined amount, so that the anesthetic depth of a patient
can be kept in a stable state and the burden on an op-
erating doctor can be reduced.

[0041] In this embodiment, the amount of supply of
the anesthetic is changed based on changes in the com-
posite data in order to perform the control with an in-
creased precision. However, it is also possible to
change the amount of supply of the anesthetic when one
of the blood pressure data and the sweat rate data ex-
hibits an abnormal change.

[0042] A third embodiment of the biological data ob-
servation system of the invention will be described with
reference to FIGURE 10. Constructions that distinguish
the third embodiment from the first embodiment will be
described below.

[0043] In a biological data observation system 103 of
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the third embodiment, a warning light 47 and a simulat-
ing device 48 are connected to a data processing device
10. A CPU 12 provided in the data processing device
10 turns on the data processing device 10 and the sim-
ulating device 48 when the composite data PS assumes
an abnormal value. When the simulating device 48 ap-
plies an electric current stimulus to the patient, respons-
es to the stimulus are detected by a blood pressure
measuring device 20 and a sweat rate measuring device
30. If the composite data PS does not increase in re-
sponse to the electric current stimulus, it can be deter-
mined that the anesthetic depth is excessively great.
Therefore, more precise evaluation of the anesthetic
depth becomes possible. Furthermore, the turning-on of
the warning light 47 calls attention of the doctors and
nurses. Therefore, a sudden change in the patient's
condition can be promptly coped with.

[0044] In this embodiment, the warning light 47 and
the simulating device 48 may be activated when one of
the blood pressure data P1 and the sweat rate data S1
assumes an abnormal value, instead of the composite
data PS assuming an abnormal value.

[0045] A fourth embodiment of the biological data ob-
servation system of the invention will be described with
reference to FIGURE 11. Constructions that distinguish
the fourth embodiment from the first embodiment will be
described below.

[0046] In a biological data observation system 104 of
the fourth embodiment, a brain wave sensor 51, a vas-
cular flow sensor 52 and a body temperature senor 53
are connected to a data processing device 10. When at
least one (e.g., three) of the data from these sensors,
the blood pressure data P1, the sweat rate data S1 and
the composite data PS assumes an abnormal value, it
is determined that a change in the patient's condition
has occurred. By referring to increased number of kinds
of data, changes in the patient's condition can be more
accurately observed. Furthermore, when the system
104 determines abnormal data, it is also possible to pro-
duce, for example, a warning sound from the data
processing device.

[0047] Although in the foregoing embodiments, an an-
esthetic agent is supplied in the form of an anesthetic
gas, the invention is also applicable to a case where an
anesthetic agent is administered by drip infusion or the
like.

[0048] Furthermore, although in the foregoing em-
bodiments, measured data regarding the pulse wave is
converted into a blood pressure signal before being in-
putted to the data processing device 10, measured data
regarding the pulse wave may also be directly inputted
and subjected to data processing.

[0049] While the present invention has been de-
scribed with reference to what are presently considered
to be preferred embodiments thereof, it is to be under-
stood that the present invention is not limited to the dis-
closed embodiments or constructions. On the contrary,
the present invention is intended to cover various mod-
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ifications and equivalent arrangements, included in the
scope of the claims.

Claims

1. A biological data observation system (101, 102,
103, 104) for monitoring an anesthetic depth of a
patient, comprising:

firstmeasuring means (30) adapted to measure
a first biological data (S) based on an amount
of perspiration of the patient and to deliver a
signal to a data processing means, wherein the
first measuring means has a recess and the
opening of the recess is adapted to be closed
by a surface of the patient, and the amount of
perspiration of the patient is measured by the
humidity in the recess;

the data processing means (10) for substantial-
ly continuously receiving the data measured by
the first measuring means (30) and for deter-
mining a transition of the data; and

means (13) for externally indicating the transi-
tion of the data determined by the data proces-
sor means (10).

2. A system according to claim 1, characterized by
further comprising second measuring means (20)
for measuring a second biological data (P) based
on a pulse wave of the patient, wherein the data
processing means (10) substantially continuously
receive the data measured by the second measur-
ing means (20) and for determining a transition of
the data.

3. A system according to claim 2, characterized in
that the data processing means (10) calculates a
third biological data (PS) based on the first biologi-
cal data (S) and the second biological data (P).

4. A system according to claim 2 or 3, characterized
by further comprising:

an anesthesia device (42) that is capable of
substantially continuously administering an an-
esthetic agent to the patient; and

anesthetic administration control means (46)
for calculating a third biological data (PS)
based on the first biological data (S) and the
second biological data (P), and for adjusting an
amount of the anesthetic agent administered by
the anesthesia device (42), based on the third
biological data (PS) calculated.

5. A system according to any one of claims 2 to 4,
characterized by further comprising warning
means (10, 47) for outputting a warning signal when
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at least one of the first biological data (S) and the
second biological data (P) becomes out of a prede-
termined range.

A system according to any one of claims 2 to 5,
characterized by further comprising electric cur-
rent stimulation means (48) for giving an electric
current stimulus to the patient when at least one of
the first biological data (S) and the second biological
data (P) becomes out of a predetermined range.

A system according to any one of claims 2 to 6,
characterized in that the second biological data
(P) is heart beats.

A system according to any one of claims 2 to 6,
characterized in that the second biological data
(P) is a blood pressure.

A system according to any one of claims 1 to 8,
characterized in that the means (13) for externally
indicating the transition of the data is display
means.

A system accordin to one of the recedin claims,
wherein the first measuring means 30 is a capsule
Sensor.

A system according to claim 1, wherein the first
measuring means 30 measures an absolute humid-
ity on a surface of the patient as an amount of Per-
spiration of the patient.

A system according to Claim 11, further comprising
container, wherein the absolute humidity is meas-
ured from an area which is enclosed by the contain-
er set on the surface of the patient.

A system according to Claim 12, further comprising
a humidity meter that measures a humidity of the
enclosed area, and a temperature meter that meas-
ures a temperature of the enclosed area, wherein
the first measuring means measure the absolute
humidity based on the humidity measured by the
humidity meter and the temperature measured by
the temperature meter.

Patentanspriiche

1.

Ein Beobachtungssystem (101, 102, 103, 104) von
biologischen Daten zum Uberwachen einer Anas-
thesietiefe eines Patienten, das aufweist:

eine erste Messeinrichtung (30), die angepasst
ist, um erste biologische Daten (S) auf der
Grundlage eines Transpirierbetrages des Pati-
enten zu messen und ein Signal zu einer Da-
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tenverarbeitungseinrichtung zu liefern, wobei
die erste Messeinrichtung eine Vertiefung hat
und die Offnung der Vertiefung angepasst ist,
durch eine Flache des Patienten geschlossen
zu werden und wobei der Transpirierbetrag des
Patienten durch die Feuchtigkeit in der Vertie-
fung gemessen wird,

die Datenverarbeitungseinrichtung (10) zum im
Wesentlichen kontinuierlichen Aufnehmen der
Daten, die durch die erste Messeinrichtung (30)
gemessen wurden, und zum Bestimmen eines
Ubergangs der Daten, und

eine Einrichtung (13) zum externen Anzeigen
des Ubergangs der Daten, der durch die Da-
tenverarbeitungseinrichtung (10) bestimmt
wurde.

Ein System nach Anspruch 1, dadurch gekenn-
zeichnet, dass dieses ferner eine zweite Messein-
richtung zum Messen von zweiten biologischen Da-
ten (P) auf der Grundlage einer Pulswelle des Pa-
tienten aufweist, wobei die Datenverarbeitungsein-
richtung (10) die durch die zweite Messeinrichtung
(20) gemessenen Daten im wesentlichen kontinu-
ierlich aufnimmt und einen Ubergang der Daten be-
stimmt.

Ein System nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Datenverarbeitungseinrichtung
(10) dritte biologische Daten (PS) auf der Grundla-
ge der ersten biologischen Daten (S) und der zwei-
ten biologischen Daten (P) berechnet.

Ein System nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass dieses ferner aufweist:

eine Anasthesievorrichtung (42), die in der La-
ge ist, ein Anasthesiemittel zum Patienten im
Wesentlichen kontinuierlich zu verwalten, und
eine  Anasthesieverwaltungs-Steuereinrich-
tung (46) zum Berechnen von dritten biologi-
schen Daten (PS) auf der Grundlage der ersten
biologischen Daten (S) und der zweiten biolo-
gischen Daten (P) und zum Einstellen eines
Betrages des Anasthesiemittels, das durch die
Anasthesievorrichtung (42) verwaltet wird, auf
der Grundlage der berechneten, dritten biologi-
schen Daten (PS).

Ein System nach einem der Anspriiche 2 bis 4, da-
durch gekennzeichnet, dass dieses ferner eine
Warneinrichtung (10, 47) zur Ausgabe eines Warn-
signals, wenn zumindest eine der Datenarten erste
biologische Daten (S) und zweite biologische Daten
(P) aus einem vorbestimmten Bereich heraustritt,
aufweist.

6. Ein System nach einem der Anspruche 2 bis 5, da-
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durch gekennzeichnet, dass dieses ferner eine
Stimuliereinrichtung (48) mit elektrischem Strom
aufweist, um dem Patienten einen Stimulus mit
elektrischem Strom zu geben, wenn zumindest eine
der Datenarten erste biologischen Daten (S) und
zweite biologische Daten (P) aus einem vorbe-
stimmten Bereich heraustritt.

Ein System nach einem der Anspriiche 2 bis 6, da-
durch gekennzeichnet, dass die zweiten biologi-
schen Daten (P) Herzschlage sind.

Ein System nach einem der Anspriiche 2 bis 6, da-
durch gekennzeichnet, dass die zweiten biologi-
schen Daten (P) der Blutdruck sind.

Ein System nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass die Einrichtung (13)
zum externen Anzeigen des Ubergangs der Daten
eine Anzeigeeinrichtung ist.

Ein System nach einem der vorhergehenden An-
spriiche, wobei die erste Messeinrichtung (30) ein
Druckmessdosensensor ist.

Ein System nach Anspruch 1, wobei die erste Mes-
seinrichtung (30) eine absolute Feuchtigkeit auf ei-
ner Flache des Patienten als einen Transpirierbe-
trag des Patienten misst.

Ein System nach Anspruch 1, das ferner einen Be-
halter aufweist, wobei die absolute Feuchtigkeit von
einem Bereich gemessen wird, der durch den auf
die Flache des Patienten gesetzten Behalter um-
schlossen ist.

Ein System nach Anspruch 12, das ferner eine
Feuchtigkeitsmesseinrichtung, die eine Feuchtig-
keit des umschlossenen Bereiches misst, und eine
Temperaturmesseinrichtung, die eine Temperatur
des umschlossenen Bereiches misst, aufweist, wo-
bei die erste Messeinrichtung die absolute Feuch-
tigkeit auf der Grundlage der Feuchtigkeit, die durch
die Feuchtigkeitsmesseinrichtung gemessen wur-
de, und der Temperatur, die durch die Temperatur-
messeinrichtung gemessen wurde, misst.

Revendications

1.

Dispositif d'observation de données biologiques
(101,102, 103, 104) destiné a la surveillance du de-
gré d'anesthésie d'un patient, comprenant :

un premier dispositif de mesure (30), adapté a
la mesure d'un premier type de données biolo-
giques (S), sur la base de la quantité de trans-
piration évacuée par le patient, et a I'envoi d'un
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signal vers un dispositif de traitement des don-
nées, le premier dispositif de mesure possé-
dant un évidement dont I'ouverture est congue
pour étre fermée par une fraction de la surface
corporelle du patient, et la quantité de transpi-
ration évacuée par le patient étant mesurée en
fonction de I'humidité présente dans ledit
évidement ;

le dispositif de traitement des données (10)
destiné a recevoir sensiblement en continu les
données mesurées par le premier dispositif de
mesure (30) et a déterminer toute évolution au
niveau des données ; et

un dispositif (13), destiné a indiquer de fagon
externe toute évolution enregistrée au niveau
des données par le dispositif de traitement des
données (10).

Dispositif selon la revendication 1, caractérisé en
ce qu'il comprend, en outre, un second dispositif
de mesure (20) destiné a mesurer un deuxieme ty-
pe de données biologiques (P), sur la base de I'on-
de pulsatile du patient, le dispositif de traitement
des données (10) recevant pratiquement en continu
les données mesurées par le second dispositif de
mesure (20) et déterminant toute évolution au ni-
veau des données.

Dispositif selon la revendication 2, caractérisé en
ce que le dispositif de traitement des données (10)
calcule un troisiéme type de données biologiques
(PS), sur la base du premier type de données bio-
logiques (S) et du deuxiéme type de données bio-
logiques (P).

Dispositif selon les revendications 2 ou 3, caracté-
risé en ce qu'il comprend, en outre :

un dispositif d'anesthésie (42) capable d'admi-
nistrer sensiblement en continu un agent anes-
thésique au patient ; et

un dispositif de contréle de I'administration de
I'anesthésique (46), qui calcule un troisiéme ty-
pe de données biologiques (PS), sur la base du
premier type de données biologiques (S) et du
deuxieme type de données biologiques (P) et
qui ajuste la quantité d'agent anesthésique ad-
ministrée par le dispositif d'anesthésie (42) sur
la base du troisieme type de données biologi-
ques (PS) ainsi obtenues.

Dispositif selon I'une quelconque des revendica-
tions 2 a 4, caractérisé en ce qu'il comprend, en
outre, un dispositif d'alerte (10, 47), destiné a émet-
tre un signal d'alarme lorsqu'au moins, soit le pre-
mier type de données biologiques (S), soit le
deuxiéme type de données biologiques (P), se situe
en dehors d'une plage prédéterminée.
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Dispositif selon I'une quelconque des revendica-
tions 2 a 5, caractérisé en ce qu'il comprend, en
outre, un dispositif de stimulation par courant élec-
trique (48), destiné a administrer une stimulation
électriqgue au patient lorsqu'au moins, soit le pre-
mier type de données biologiques (S), soit le
deuxieme type de données biologiques (P), se situe
en dehors d'une plage prédéterminée.

Dispositif selon l'une quelconque des revendica-
tions 2 a 6, caractérisé en ce que le deuxiéme type
de données biologiques (P) correspond aux pulsa-
tions cardiaques.

Dispositif selon l'une quelconque des revendica-
tions 2 a 6, caractérisé en ce que le deuxiéme type
de données biologiques (P) correspond a la tension
artérielle.

Dispositif selon l'une quelconque des revendica-
tions 1 a 8, caractérisé en ce que le dispositif (13),
destiné a indiquer de fagon externe toute évolution
au niveau des données, correspond a un dispositif
d'affichage.

Dispositif selon I'une des revendications précéden-
tes, dans lequel le premier dispositif de mesure (30)
est un capteur a capsule.

Dispositif selon la revendication 1, dans lequel le
premier dispositif de mesure (30) mesure une hu-
midité absolue sur une fraction de la surface corpo-
relle du patient, comme correspondant a la quantité
de transpiration évacuée par le patient.

Dispositif selon la revendication 11, comprenant, en
outre, un récipient, I'hnumidité absolue étant mesu-
rée a partir d'une zone fermée par le récipient placé
sur une fraction de la surface corporelle du patient.

Dispositif selon la revendication 12, comprenant, en
outre, un hygrométre mesurant I'humidité dans la
zone fermée et un thermométre mesurant la tem-
pérature dans la zone fermée, le premier dispositif
de mesure mesurant I'humidité absolue sur la base
de I'humidité mesurée par I'hygrométre et de la tem-
pérature mesurée par le thermometre.
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