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MEDICAL HAND-HELD MEASURING
DEVICE WITH EXCHANGEABLE PROBE

BACKGROUND OF THE INVENTION

[0001] The invention relates to a handheld medical measur-
ing instrument for measuring the pH value and/or the tem-
perature of wounds.

[0002] Itis an object of the invention to present a handheld
measuring instrument with which the condition of wounds
can be assessed quickly and reliably and which for this pur-
pose fulfills the necessary requirements for use in the medical
sector and in particular in the clinical sector.

SUMMARY OF THE INVENTION

[0003] The medical handheld measuring instrument,
according to the invention, and/or the housing of the instru-
ment correspond in form and/or size to an electrical or elec-
tronic temperature measuring instrument (e.g. fever ther-
mometer). The handheld measuring instrument and/or its
probe or pH measuring sensor (pH meter) and the tempera-
ture sensor provided in the probe and forming at least part of
the sensor arrangement have a compact design that enables,
by insertion of the probe or its probe tip into the wound, fast
and reliable measurement of the wound’s pH value and tem-
perature.

[0004] The invention is based on the knowledge that acute
wounds not requiring further special treatment have a pH
value between approximately 2.8 and 3.3, whereas a pH value
higher than 4.5, especially a pH value between 5 and 8,
indicates a chronic wound requiring special treatment, for
example, surgical treatment for removal of infected and/or
necrotic tissue.

[0005] In the case of the handheld measuring instrument,
according to the invention, the respective probe is provided on
the handheld measuring instrument or the housing in a
mechanically and electrically removable manner, so that each
probe can be sterilized after use and/or disposed of as a
disposable probe. Preferably, a plurality of probes are used on
the same handheld measuring instrument, which probes then
are provided with a probe identification that can be read by the
handheld measuring instrument or an electronic measuring
and analysis circuit, so that the respective probe connected to
the handheld measuring instrument is uniquely identified.
This also makes it possible to calibrate the sensor arrange-
ment and/or the corresponding sensors of the respective probe
connected to the handheld measuring instrument and to store
the corresponding data specific to the respective probe in a
memory of the electronic measuring and analysis circuitry,
i.e. together with the respective probe identification and to use
this calibration data respectively for analysis of the measured
values from the respective probe.

[0006] Further embodiments, advantages and possible
applications of the invention are disclosed by the following
description of exemplary embodiments and the drawings. All
characteristics described and/or pictorially represented, alone
or in any combination, are subject matter of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention is described below based on exem-
plary embodiments with reference to the drawings, in which:
[0008] FIG. 1 shows a schematic view of a medical hand-
held measuring instrument according to the invention; and
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[0009] FIG. 2 shows a simplified block diagram of the
medical handheld measuring instrument of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The medical handheld measuring instrument com-
prises an elongated housing 2 and a measuring probe 3, which
can be connected and disconnected mechanically and electri-
cally on the instrument housing 2. An electronic circuit 4 and
a preferably rechargeable battery 5 are accommodated inside
the instrument housing 2. On the outer surface of the housing
2 is adisplay 6, in particular for displaying the operating state
and the measurement results measured with the handheld
measuring instrument 1, as well as at least one manually
operated input unit, for switching the instrument on and off
and for starting or calling up different functions of the hand-
held measuring instrument 1. In detail, the handheld measur-
ing instrument 1 is designed for measuring the pH value and
the temperature of wounds. The probe 3 comprises for this
purpose of an elongated probe body 8, which is provided on
one end with a sensor arrangement 9 for the measurement of
the pH value and for the temperature measurement. On the
other end, the probe body 9 forms the coupling section 10,
with which the probe 3 can be connected mechanically and
also electrically to the elongated housing 2 or to a coupling
section 11 there, so that the respective measured value of the
sensor arrangement 9 is transferred from the probe 3 to the
electronic circuit 4 accommodated in the housing 2 and pro-
cessed there in the manner described in more detail below.
[0011] The sensor arrangement 9 comprises in the depicted
embodiment, of the components that enable sterilization of
the probe 3, for example (c)f an electric resistor, whose elec-
trical properties change based on the temperature and of a
suitable pH sensor. The probe body 8 also includes a material
that enables sterilization of the probe 3.

[0012] A plurality of probes 3 ofthe same type are provided
for the handheld measuring instrument 1. The handheld mea-
suring instrument 1 is further designed so that its functions are
only switched on if a probe 3 or its coupling sections 10 are
properly connected, for example, by means of a plug-in or
bayonet connection, mechanically and electrically to the cou-
pling section 11. Each probe 3 is provided with an electric
encoding or probe identification that uniquely identifies the
probe and can be detected by the electronic circuit 4. The
calibration of each probe 3, or its sensor arrangement 9, takes
place within the electronic circuit 4, namely in the manner
that the calibration associated with the respective probe 3 is
stored together with the probe identification in the electronic
circuit 4.

[0013] Thehandheld measuring instrument further features
the following parameters:

The pH measurement range extends from 4 to 10. The mea-
surement accuracy and display of the pH value take place in
increments of 0.1.

The pH measuring time, i.e. the time needed for the pH
measurement, is approximately 5 seconds or less.

[0014] The temperature measurement range extends from
approximately 20 to 40° C. The display takes place in incre-
ments 0of 0.1° C.

[0015] The calibration of the respective probe 3 and/or its
sensor arrangement 9 is highly stable, so that arecalibrationis
necessary no more than once per day. The probe 3 and also the
probe tip comprising the sensor arrangement 9 is composed
of a biologically and dermatologically compatible material,
which is resistant e.g. to proteins and their reaction products.
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[0016] The handheld measuring instrument 1 is further
designed for wireless remote data transfer, in particular, for
remote data transfer of the respective measured data, together
with additional data needed for security, control and/or analy-
sis of the measured data.

[0017] As a result of the above properties, the handheld
measuring instrument 1 and/or its electronic circuit 4 are
designed in the manner depicted in FIG. 2. The central unit of
the electronic circuit 4 is a microprocessor 12, with which, for
example, the following are associated.

[0018] A memory 13 is provided which is used for program
and data storage, and in which also the measured values
detected by the sensor arrangement 9 and/or processed in the
processor 12 as well as the calibration of the respective probe
3 are stored together with the probe identification. The fol-
lowing are further associated with the processor 12: the at
least one display 6, the input unit 7, a tone generator 14 with
a speaker 15 for generating the above-mentioned acoustic
signal, and an interface 15 for connecting the processor 12
with the respective probe 3, especially also for conversion of
the electric measured signals into digital signals delivered to
the processor 12 that can be processed in the latter as well as
for recognition of the probe identification. The processor 12 is
further associated with a transmitting and receiving device 17
for wireless communication, in particular for wireless data
transfer between the handheld measuring instrument 1 and a
spatially distant transmitting and receiving device 18 of a
computer-supported registration and monitoring system 19.
[0019] By means of the data transfer link formed between
the transmitting and receiving devices, 17 and 18, the mea-
sured value (pH value and temperature) of a monitored wound
measured with the handheld measuring instrument 1 with a
particular probe 3 is forwarded probe- and/or patient-specific
to the registration and/or monitoring system 12 and analyzed
and/or stored patient-specific in the system to determine the
further therapy and/or to determine the success of the treat-
ment.

[0020] The invention was described above based on an
exemplary embodiment. It goes without saying that numer-
ous modifications and variations are possible, without aban-
doning the underlying inventive idea on which the invention
is based.

[0021] In addition to the optical display 6, the handheld
measuring instrument preferably also features an acoustic
display, which generates an acoustic signal in the event of a
change in the operating state of the handheld measuring
instrument and/or in case of obvious incorrect measurements.

REFERENCE LIST
[0022] 1 handheld measuring Instrument
[0023] 2 housing
[0024] 2.1 housing end
[0025] 3 probe
[0026] 4 electronic circuit
[0027] 5 battery
[0028] 6 display
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[0029] 7 input unit

[0030] 8 probe body

[0031] 9 sensor arrangement

[0032] 10,11 coupling section

[0033] 12 processor

[0034] 13 memory

[0035] 14 tone generator

[0036] 15 speaker

[0037] 16 interface

[0038] 17,18 transmitting and receiving device
[0039] 19 registration and/or monitoring system

What is claimed is:

1. A medical handheld measuring instrument for measur-
ing a pH value or a temperature of wounds, comprising a
housing with at least one display for displaying a respective
measured value and with control elements, and the handheld
measuring instrument comprising a probe provided on an end
of'the housing with a sensor arrangement for generating elec-
trical measured signals corresponding to a measured pH value
or a measured temperature, wherein the probe is mechani-
cally and electrically removably connected to the housing by
of a sensor-side coupling section on a housing-side coupling
section.

2. The medical handheld measuring instrument according
to claim 1, comprising a plurality of like probes connected
mechanically and electrically by the sensor-side coupling
section with the housing-side coupling section of the hand-
held measuring instrument.

3. The medical handheld measuring instrument according
to claim 1, wherein the probe is sterilizable or usable as a
disposable probe.

4. The medical handheld measuring instrument according
to claim 1 wherein, the probe is provided with probe encoding
or identification for identifying and differentiating the probe
from other probes of the same type, and a processor is pro-
vided in the housing for detecting or reading the probe encod-
ing.

5. The medical handheld measuring instrument according
to claim 4, wherein an electronic circuit comprising the pro-
cessor is provided in the housing for analysis or display of the
electrical measured signals delivered by the probe.

6. The medical handheld measuring instrument according
to claim 5, further comprising an electronic memory for stor-
ing a calibration of the sensor arrangement of the probe based
on probe identification.

7. The medical handheld measuring instrument according
to claim 1, further comprising at least one acoustic signal
generator.

8. The medical handheld measuring instrument according
to claim 1, further comprising; wireless data communication
between the handheld measuring instrument and the display
accommodated in the housing and analysis electronics and a
system that is spatially remote from the handheld measuring
instrument, for a registration or monitoring system or a trans-
mitting or receiving device of the system.
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