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Description

Technical field

[0001] The invention relates to a data transmission
system connected to an implant measuring system con-

nected to an implant.

Background of the invention

[0002] A wide variety of intramedullary and extramed-
ullary bone implants, such as plates, nails or the like are
used mainly to treat fractures. A distinction is generally
made between implants with a transcutaneous transit
and those which are implanted without a transcutaneous
transit. The former include, for example, external fixators
and the latter nails or plates.

[0003] A method is known for determining physical
and/or chemical values in connection with an implant.
For example, it is desirable to determine the static and
dynamic load of implants. A method is known from the
"Journal of Biomechanics 34" (2001) pp. 849-857 for ar-
ranging a receiver coil for receiving external energy, a
measuring circuit, a wire resistance strain gauge, a data
converter circuit and a transmitting circuit and coil in a
so-called interlocking bone nail. These elements are de-
signed to record the forces acting on the bone. A method
is known from "The Journal of Bone and Joint Surgery",
Volume 83-A Supplement 2, Part 1 (2001), pp. 62-65, for
installing the wire resistance strain gauge in a knee pros-
thesis and connecting it by cable to an extracorporeal
measuring instrument. A method is known from "Medical
Engineering & Physics 22" (2000), pp. 469 - 479, for in-
stalling wire resistance strain gauges, e.g. in the case of
a femur strap, and to connect them by cable to an extra-
corporeal measuring instrument. A method for measur-
ing the force acting on vertebral column implants was
published in "SPINE", Volume 25, no. 23, pp. 2981-2986,
and load measurements were also made known in con-
nection with dental prosthesis in "Sensors and Actuators"
A 97-98 (2002), pp. 548-556.

[0004] From US4 494950, asystem forthe application
of medicaments is known, the system comprising an in-
tracorporeally arranged module 15 and extracorporeally
arranged module 14 (fig. 4). Asensor 14b, 14c may trans-
mit data to the extracorporeally arranged module 14. The
extracorporeally arranged module 14 may provide the
intracorporeally arranged module 15 with electric power
by means of magnetic induction by using an antenna 70
(column 4, lines 15-19; column 6, lines 24-28).

[0005] In EP 1 508 302 A2 a system for determining
positions (e.g. distances, angles) of body parts is dis-
closed, in which a first microelectronic device emits sig-
nals which can be received by at least a second micro-
electronic device, wherein a controller is adapted to com-
municate with the first and the second microelectronic
device. The microelectronic devices and the controller
may be located intracorporeally and/or extracorporeally.
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[0006] In all data recording systems connected to im-
plants the transmission of the measured values external-
ly is required. For this purpose use is made, for example,
of wires which connect the measuring unit to a measuring
instrument or measured value processing unit. Although
such a system is not too restrictive to the wearer of the
implant, under certain circumstances, provided that the
measuring instrumentis fixed comfortably on the outside,
the feeding of lines through bones and soft tissues may
cause constantirritations and even inflammations. If pos-
sible and justifiable in terms of cost, wireless telemetry,
i.e. the wireless transmission of measured data extracor-
poreally, is preferable as the method of choice. Such a
wireless transmission is described, for example, in the
article in "Medical Engineering & Physics" 22 already re-
ferred to.

[0007] Inductive or capacitive couplings to suitable
magnetic and electrical antennae are used at low fre-
quencies for the transmission path in the near field. If
electromagnetic far field antennae are used, this involves
high frequencies. The transmission path may either lead
from the data recording system in the direction of the
implant ("uplink") or from the implant in the direction of
the data recording system ("downlink"). The uplink sec-
tion is often used to supply energy to the implanted sys-
tem by inductive coupling.

[0008] One disadvantage of telemetry systems of prior
artis the considerable attenuation of the electromagnetic
waves generated during transit through a metal screen.
Additionally the attenuation of electromagnetic waves as
they are propagating through free space or tissue or ma-
terials of any kind is significant.

[0009] A further disadvantage consists in the difficulty
in realising the transmitting unit (miniaturisation). The
screening has a particularly detrimental effect when high
frequencies of over 1 MHz are used for transmitting high
datarates. Sinceimplantable telemetry systems are pref-
erably integrated in metal capsules of titanium or implant
steel, for reasons of tissue compatibility and economy,
telemetry is regarded as problematic.

Summary of the invention

[0010] An object of the invention is to provide a meas-
uring system connected to an implant, which enables the
transfer of data.

[0011] The object may be solved by a data transmis-
sion system connected to an implant according to the
independent claim.

[0012] In a first exemplary embodiment a data trans-
mission system is provided. The data transmission sys-
tem comprises an extracorporeally arranged external
transmitting unit, an implantable internal first receiving
unit adapted to be actuated by the external transmitting
unit, an internal transmitting unit adapted to be coupled
and implanted to the implant, a second transmission sec-
tion between the external transmitting unit and the inter-
nal first receiving unit, via which the internal transmitting
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unit is actuated, a second receiving unit, and a first trans-
mission section between the internal transmitting unitand
the second receiving unit. Thereby, the first transmission
section operates with acoustic vibrations or waves.
[0013] The advantage of the measuring system ac-
cording to the invention lies in the fact that acoustic vi-
brations may also penetrate metal screens with low
damping. Acoustic waves are also able to propagate with
low damping in metal implants and bone and/or soft tis-
sue. Therefore not only the implant, but also the bone
and soft part tissues of the implant wearer, may be used
as atransmission medium for acoustic telemetry. Accord-
ing to one design of the invention it is therefore advan-
tageous for the internal transmitting unit to be coupled
acoustically to the implant. If the implant is arranged in-
tracorporeally, the external transmitting unit and/or the
acoustic second receiving unit receiving unit can be de-
signed for application to the skin. For example, a housing
receiving these parts may be suitably fastened to the
body part concerned. An acoustic transmitting unit may
also be easily miniaturised in a non-metallic enclosure.
[0014] In afurther exemplary embodiment, the second
transmission section operates with electromagnetic
waves.

[0015] Thus, in a further exemplary embodiment, the
second transmission section is adapted for transmitting
both data and energy for operating the internal receiving
unit and/or the internal transmitting unit. Energy or data
information may be sent from the external transmitting
unit to the implant respectively the internal first receiving
unit. A method of also implanting the energy source to
an implant for telemetry connected to an implant, and
dispensing with an external energy supply and external
control, is indeed conceivable. This would normally be
regarded as only one exception. The use of an uplink
and a downlink is typical. The uplink to an external trans-
mitting unit and an internal intracorporeal receiving unit
normally serves to transmit control signals to the meas-
uring unit and also to the transmitter for the downlink.
Furthermore, this guarantees the energy supply, partic-
ularly through inductive coupling. The intracorporeal
transmitting unit for the downlink is encapsulated com-
pletely in metal, for example, and communicates with an
extracorporeal external receiving unit. Encapsulation into
non-metallic materials, such as, but not limited to poly-
mers, glasses, ceramics is also considered. There are
therefore two wireless transmission sections. According
totheinvention atleast the transmission section between
the internal transmitting unit and external receiving unit
is designed for acoustic data transmission. The data de-
termined by the measuring unit are converted in the
downlink receiver to acoustic data or used for actuating
an acoustic converter for transmission to the extracor-
poreal receiving unit. It is indeed also conceivable to uti-
lise acoustic transmission for the other transmission sec-
tion (uplink), which could be useful for the control data,
whilst the electromagnetic coupling is preferable for the
external electrical energy supply.
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[0016] In a further exemplary embodiment, the trans-
mitting unit comprises at least one transmitting coil for
transmitting data and energy via the second transmission
section. For transmitting electromagnetic energy, the
transmitting device may be equipped with transmitting
coils that are adapted to send electromagnetic energy to
the implant or the first internal receiving unit. The trans-
mitting coils send electromagnetic energy with predeter-
mined frequencies and signal strength. By using different
frequencies several kind of information may be sent to
the implant and an improved spatial information of the
transmitting coil with respect to the first internal receiving
unit may be determined.

[0017] In a further exemplary embodiment, the first re-
ceiving unit comprises a receiving coil.

[0018] The receiving coils are adapted to transform the
electromagnetic energy in electric current or voltage re-
spectively to the signal strength or frequencies. Thus,
several kind of information may be transmitted.

[0019] Inafurther exemplary embodiment, the internal
transmitting unit consists of a first acoustic transducer
element. The first acoustic transducer element may
transform the signals received from the first internal re-
ceiving unit in acoustic waves or ultra sound waves ac-
cording to the signal strength and frequencies. Thus, sev-
eral kind of information may be transmitted. The acoustic
waves may be transmitted along the implant, wherein for
example comparing to electromagnetic waves, the inter-
ference and the absorbability of these acoustic waves by
the implant is reduced.

[0020] In afurther exemplary embodiment, the second
receiving unit comprises an acoustic transducer element
and a transmitting element. Thereby, the acoustic trans-
ducer element is adapted for transforming acoustic
waves into electrical signals, wherein the transmitting el-
ement is adapted for transmitting the electric signal to
the external transmitting unit via a third transmitting sec-
tion. The second receiving unit, respectively the acoustic
transducer, may receive the acoustic waves sent along
the implant by the internal transmitting unit, and trans-
forms the acoustic energy into electric signals according
to the frequencies and signal strength of the acoustic
waves. The second receiving unit may be adapted to be
connected to one end of the implant or to the skin. In the
major of cases, the second receiving unit is adapted to
extracorporeal appliance.

[0021] In a further exemplary embodiment, the third
transmission section is adapted for transmitting data by
acoustic vibrations or waves, electric signals or electro-
magnetic waves, wherein the third transmitting section
consists of a cable connection or a wireless connection.
Therefore the second receiving unit may be connected
to the external transmitting unit by cable or wireless. The
second receiving unit may also be designed for integrally
connection to the external receiving unit.

[0022] In a further exemplary embodiment, the data
transmission system further comprises a processor unit.
The processor unit is adapted for being fixed to the sec-
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ond receiving unit and/or to the external transmitting unit.
Further on, the processor unit is adapted for evaluating
the data received by the second receiving unit. The proc-
essor may evaluate the received datain order to process
the data for example into data used for visualizing.
[0023] In afurther exemplary embodiment, the internal
transmitting unit is acoustically coupled to the implant.
By coupling the intenal transmitting unit acoustically, the
implant becomes conductor of the acoustic waves, so
that a better data transfer may be possible.

[0024] In a further exemplary embodiment, the exter-
nal transmitting unit and/or the second receiving unit are
designed to be coupled acoustically to the skin and/or an
external part of a transcutaneous implant. Thus the units
may be aligned to the skin, without evoke negative effects
of the skin or of the tissue. By coupling the units to the
skin itmay also possible, to receive or transmit the acous-
tic waves through the skin respectively the tissue to the
implant. Thus, a direct contact of the implant with the
transmitting unit or the second receiving unit is nor nec-
essary.

[0025] In afurther exemplary embodiment, the implant
is aninternalimplantwith transcutaneous transit, wherein
the first transmission section is formed by means of a
metal pin or the like. In the case of an implant with tran-
scutaneous transit, e.g. an external fixator, the metal pins
of the fixator may form the transmission section and the
acoustic receiver may be installed in the distal region of
the pins or at the points of application.

[0026] In afurther exemplary embodiment, the internal
transmitting unit and the first receiving unit are installed
on an intramedullar, and the second receiving unit can
be detachably installed on the associated end of the im-
plant, the nail or on a driving-in instrument connected to
the nail.

[0027] In a further exemplary embodiment, the data
transmission system further comprises a measuring unit
adapted to be implanted with the implant for measuring
at least one physical or chemical value on the implant or
in the region thereof. By implanting a measuring unit,
several data may be measured, such as temperature,
blood quality or healing status of the fracture. The meas-
ured data may be send to the second receiving unit and
to the external transmitting unit by the internal transmit-
ting unit for further processing.

[0028] In afurther exemplary embodiment, the internal
transmitting unit and/or the firstinternal receiving unit are
integrated with the measuring unit or a transponder. The
transponder is implanted and may be acoustically con-
nected to the implant and energy is supplied by means
of inductive and/or capacitive coupling along the uplink.
The downlink, i.e. the first transmission section from the
transponder to an second receiving unit, may take place
acoustically.

[0029] In a further exemplary embodiment, data trans-
mission system further comprises a transponder unit.
The transponder unit comprises the first internal, receiv-
ing unit and the internal transmitting unit and wherein the
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transponder unit is encapsulated in a body-compatible
material.

[0030] In a further exemplary embodiment, the im-
plantable transponder unit forms an independent unit or
is integrated in the implant.

[0031] In a further exemplary embodiment, the im-
plantable transponder unitis integrated in an implantable
telemetry unit or is coupled to such a unit.

[0032] In a further exemplary embodiment, a data
transmission takes place from the external transmitting
unit to the implantable first transponder unit by means of
electromagnetic vibrations and/or waves.

[0033] Inafurther exemplary embodiment, the internal
transmitting unit is coupled acoustically to the bone, im-
plant or soft part tissue.

[0034] In a further exemplary embodiment, one of the
measuring unit and the implanted transponder contains
a memory with permanently stored data. The memory
may be a read-only memory unit or a modifiable writable
memory.

[0035] In a further exemplary embodiment, the data
transmission system comprising a further transponder
unit. The transponder unit and the further transponder
unit are located on the implant. The further transponder
unit comprises an further internal receiving unit and a
further internal transmitting unit. The external transmit-
ting unit comprises a further transmitting coil for trans-
mitting data and energy via the second transmission sec-
tion to the further internal receiving unit of the further
transponder unit. The receiving coils of the transponder
unit respectively the further transponder unit are adapted
for activating the internal transmitting units according to
the transmitted data originating from the external trans-
mitting unit. The internal transmitting units of the trans-
ponder unit and the further transponder unit transmit the
data to the second receiving unit via the first transmission
section. The second receiving unit or the transmitting unit
are adapted for analysing the position of the transmitting
unit relative to the transponder unit and the further trans-
ponder unit.

[0036] Itis also possible, to install the measuring unit,
theinternal transmitting and receiving unitto anintramed-
ullar nail, and to install the external acoustic receiving
unit detachably at the turned end of the nail or on a driv-
ing-in and/or target instrument that can be connected to
the nail. By installing at least two transponder units to the
nail, the external transmitting unit is adapted to be used
as targeting device for bores of the implant. Therefore,
adjacent to each bore, two transponders are installed
having the same distance to the bore axis. The external
transmitting device, which may also be called as distal
targeting device, comprises a plurality of transmitting
coils. Each transmitting coils sends electromagnetic
waves with a certain frequency and signal strength. The
electromagnetic waves are received by receiving coils of
the transponders and transformed the electromagnetic
waves in acoustic waves. The acoustic waves have a
frequency assigned to the frequency of the electromag-
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netic waves. The signal strength of the acoustic waves
is assigned to the transmitted electro magnetic signal
strength respectively the distance between the transmit-
ting coils and the receiving coils. The acoustic waves are
sent to the second receiving unit and further to for exam-
ple a processor unit for processing the data. Based on
the received frequencies, it can be determined from
which transponder the data were sent and based on the
signal strength, the distance of the distal targeting unit
to the transponder can be measured. Thus, the distance
of each transmitting coil to each receiving coil may be
measured, so that the position of the distal targeting de-
vice relative to the bores may be determined precisely.
The frequencies may be for example in the interval of 40
kHz to 70 kHz.

[0037] Fordetermining the position of each bore in one
dimension, two transmitting coils are necessary. By using
six transmitting coils e.g. arranged in two triples of coils
in two different planes, all parameters that are required
to find the axis of the boreholes can be obtained. Other
spatial arrangements of the transmitter coil array are pos-
sible. By using four pairs of transmitting coils or more,
the quality of the targeting result may be furtherimproved.
For each degree of freedom, one pair of transmitting coils
is necessary.

[0038] Instead of using differentfrequencies, the trans-
mitting coils may send one frequency. Thereby, the trans-
mitting coils are activated successively. This so called
time multiplex measuring system may reduce the system
complexity.

[0039] Further on, the distal targeting device may pro-
vide a digital coding system, wherein the signals trans-
mitted by the different coils of the transmission coil array
are digitally coded using different coding schemes. By
using the digital coding, the received signals may be eas-
ily separated according to their origin from the different
coils in the transmission coil array due to their digital cod-
ing. This so-called code multiplex or code-diversity signal
approach can be advantageous in certain circumstanc-
es.

[0040] A method is known for transmitting data to a
transponder (uplink) and in the other direction (downlink)
using so-called RFID technology. However, the disad-
vantage of this is that it is easily susceptible to interfer-
ence may in turn cause interferences, e.g. in safety sys-
tems. For example, false alarms may be triggered. The
reliability of the data read-out is also improved by an
acoustic downlink because an electromagnetic transmis-
sion section can easily be disturbed. Furthermore, tighter
requirements regarding data security and protection of
personal data can be met because the downlink can only
be created when the external acoustic receiveris brought
into direct contact with the skin. Remote read-out of data
is not possible.

[0041] In another exemplary embodiment of the inven-
tion the implantable transponder may form an independ-
ent unit or may be integrated in an implant. According to
a further design of the invention it may be integrated in
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an implantable telemetry unit or coupled to such a unit.
The data can be transmitted from an external transmitting
unit to the implanted transponder by electromagnetic vi-
brations and/or waves, according to another design of
the invention. However, the uplink may also be designed
as an acoustic section.

[0042] Atranspondercan be provided either exclusive-
ly for the reproduction of permanently stored data (read-
only transponder), e.g. to request an article or serial
number of an implant, or may also contain a modifiable
memory, which is fully or partially writable by means of
an external unit, e.g. for storing and reproducing patient
data.

[0043] Transformation elements for transforming
acoustic waves into electric signals or for transforming
electric signals into acoustic waves may be piezo ele-
ments or magnetostrictive elements such as microphone
or loudspeaker technologies.

[0044] The above mentioned features with respect to
exemplary embodiments of the system may also be used
for a method for transmitting data to an implant.

Brief description of the drawings

[0045] Inthe following, exemplary embodiments of the
present invention will be specified for further explanation
and for better understanding with reference to the at-
tached drawings:

Fig.1  shows a diagrammatic representation with a te-
lemetry system according to the invention.

Fig.2  shows another diagrammatic representation of
an application of a telemetry system according
to the invention.

Fig.3 shows atargeting device by using an active nail

tip and an distal targeting device according to
one exemplary embodiment of the invention.

Detailed description of the preferred embodiments

[0046] Similar or relating components in the several
figures are provided with the same reference numerals.
The view in the figures is schematic and not fully scaled.
[0047] Fig. 1 shows diagrammatically a human leg,
with shin bone 10 and fibula 12. A fracture of the shin
bone 10 is represented, which is treated externally with
a fixator. This is not shown in detail. Instead, only a pin
is shown at 14, such as the pin normally used in such
devices. As is well known, at least one such pin is
screwed into each fracture segment, which pins are
clamped against one another outside the bone by suita-
ble rods, in order to position the bone fragments one
against the other. Since such treatment is well known it
will not be described in detail here.

[0048] A transponder unit 18 is fitted on pin 14 close
to shin bone 10. It contains an electromagnetic first re-
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ceiving unit 31 and an acoustic transmitting unit 32. Both
are encapsulated in a metal housing. The acoustic trans-
mitting unit 32 is fitted to pin 14 by means of a suitable
converter. The energy for first receiving unit 18 is coupled
electrically by an electromagnetic transmitter 20. An elec-
tromagnetic uplink 21, 22 is therefore provided.

[0049] A measuring unit, not shown, which is either
contained in the housing of unit 18 or can be connected
to it, is coupled to the first receiving and internal trans-
mitting unit 18. This unit records required data of a phys-
ical and/or chemical nature, for example data which pro-
vide information on the healing process of the fracture,
on the dynamic loading of the bone etc. The measured
data are suitably processed so that they can be coupled
by means of the acoustic internal transmitting unit 32 and
the acoustic converter to pin 14. The pin therefore con-
stitutes the acoustic transmission section (downlink 24).
An acoustic receiver 26, which receives the data coming
from the acoustic transmitter, sits at the distal end of pin
14. They can then be suitably processed by a data proc-
essor 40 or the like.

[0050] In the embodiment shown Fig. 1 the acoustic
converter 33 of the external downlink receiver 26 is in-
stalled on a component outside the body, a transcutane-
ous pin 14. The acoustic telemetry transmission takes
place exclusively through the material of the implant sys-
tem. Alternatively itis possible to fit the acoustic converter
of the external downlink receiver on the body surface
(skin). The acoustic telemetry transmission then takes
place through the implant material, bone an soft part tis-
sue and the skin.

[0051] Fig. 2 shows the process of implanting a so-
called gamma nail into the proximal femur 30. The nail
consists of an interlocking nail 32 and a femur neck pin
34 insert obliquely in it. Interlocking nail 32 is driven in
by means of a target device 36, which is permanently
fitted to the proximal nail end. It therefore also serves as
a striking element. Holes are provided on the target arm
38 of target instrument 36 for locating transverse holes
in nail 32. A corresponding drilling sleeve is shown at 40.
The implanting system described is generally known and
will not be described in further detail here.

[0052] A receiving and transmitting unit 42 is installed
in the distal end region of nail 32, comparable to receiving
and transmitting unit 18 in Fig. 1. It contains one meas-
uring unit and is connected to a measuring unit on or in
the nail for measuring data of interest to the operating
physician. An acoustic receiving unitis installed at 44 on
target instrument 36. During the operation the acoustic
transmitter in unit 42 communicates with the acoustic re-
ceiver 44 via nail 32 and the target strap of instrument
36. These parts are therefore used as acoustic wave
guides. This is denoted by 46 (downlink). The power is
supplied by an electromagnetic uplink 48. The control
dataforunit 32 and the measuring unitmay also be trans-
mitted electromagnetically.

[0053] Fig. 3 shows an exemplary embodiment,
wherein principles of embodiments the invention is used
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in a electromagnetic and acoustic targeting system. The
implant 30 comprises a nail that is adapted to be driven
into for example a bone. The nail 30 is fixed by pins that
were implement in bores of the nail 30. During operation
it is the task of the targeting system to show the user
where the bores of the nail 30 are located. Therefore the
nail 30, also called Active Nail Tip (ANT), comprises
transponders 18, 19 integrated into the nail 30 and locat-
ed between the bores of the nail 30. The transponders
18,19 are activated by an electromagnetic signal and
emits a response signal which is used for tracking. Ac-
cording to embodiments of the present invention, the
transponders 18, 19 are hybrid transponders, comprising
afirst receiving unit 31 and a transmitting unit 32, where-
by the first receiving unit 31 may comprise a receiving
coil 31 that is activated by electromagnetic energy exter-
nal transmitting unit 20. Thereby, the receiving coil 31
activates the transmitting unit 32, that emits accordingly
acoustical waves and send these acoustical waves via
a first transmission section A1 to a second receiving unit
26 placed on the opposite end of the nail 30. The second
receiving unit 26 may in turn comprises an acoustic trans-
ducer element 33 and a further transmitting element 34
for transforming the acoustic waves in for example elec-
trical signals and for sending them to a processor 40 or
a external transmitting device 20 or targeting device 20.
[0054] For an optimized targeting system, the distal
targeting device (DTD) 20 may comprise a plurality of
transmitting coils 21, 22. The working principle for de-
tecting the bores of a nail 30 with an active nail tip will
bedescriped in the following: A coil array in the DTD 20
emitts different electromagnetic frequencies by each of
the coils, 41,0 kHz, 41.1 kHz to 41.9 kHz for 10 coils, for
instance. The receiving coils 31 in the transponders 18
are picking up those frequencies and feed them into the
internal transmitting units 32. These acoustic transduc-
ers 32 in the hybrid transponders 18 are transmitting re-
spective acoustic ultrasound waves. The internal trans-
mitting units 32 respectively transmits depending on the
frequencies and depending on the signal strength of the
electromagnetic waves acoustic ultrasound waves.
These ultra sound waves are now transmitted via the first
transmission section A1 to the second receiving element,
which may be also an acoustical transducer 26. The sec-
ond receiving element 26 is located at the proximal end
of the nail 30 and is picking up the acoustic ultrasound
waves and converts them into an electric signal, which
depends on the frequencies and the signal strength. The
electrical signal may be linked wireless or by cable to the
DTD 20 or to the processor 40 and is evaluated by the
digital signal processor 40 regarding the intensities of the
signals of each frequency. If the signal strength of each
frequency is equal, then the distance between a first
transmitting coil 21 of the targeting device and the trans-
ponder 18 is equal to the distance between a second
transmitting coil 22 of the transmission unit 20 and the
further transponder. If the bore is located between the
transponders 18 and 19, the targeting device is posi-
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tioned correctly.

[0055] The signals from more than one transponder
18, 19 would be distinguished by assigning different fre-
quency bands to them. There may be used a couple of
frequencies, for example around 41 kHz for one trans-
ponder 18 and another set of frequencies, for example
around 65 kHz for the other transponder 19. Any other
pair of frequencies may also be applied.

[0056] Instead of using the nail as an acoustic
waveguide also the patient’s tissue might be used. In this
case the acoustic receiver would be attached to the pa-
tient’s skin in the vicinity of the nail’'s distal end.

[0057] Instead of using a frequency multiplex system,
which is exemplary chosen in the embodiment of fig. 3,
in order to distinguish different transmission coil signals
31, a time multiplex system may be used as well. In this
case, the different transmitting coils 21, 22 would be ac-
tivated successively, only one transmitting coil 21,22 be-
ing active at a time. This approach would further reduce
system complexity as only one signal generator is re-
quired which can be timemultiplexed to the coil array by
a power switch.

[0058] Alternatively a code multiplex system may be
used to apply different digital codes to the different coils
of the transmission coil array. Signals originating from
different transmission coils can be identified according
to their coding.

[0059] The presentinvention may also used in connec-
tion with a so called RFID system. Therein, the implant
respectively the firstinternal receiving unit 31 is passively
installed to the implant 30. In case that the implant 30 is
passing an external transmitting unit, the internal first re-
ceiving unit 31 is activated by the transmitting coils 21,
22 of the external transmitting unit 20 and datas are sent
automatically. Thus, several information, such as serial
numbers, material compositions or patient data, may be
sent to a host automatically.

[0060] At this point it has to be mentioned that the de-
scribed data transmission system may also be realized
by means of further embodiments. Thereby, itis clear for
a person skilled in the art that the features described with
these further embodiments may also be combined with
features of the embodiments described above:

[0061] In one exemplary embodiment a data transmis-
sion system connected to an implant may be character-
ised by a measuring unit that can be implanted with the
implant for measuring at least one physical or chemical
value on the implant or in the region thereof, an internal
transmitting unit that is integrated with the measuring unit
or can be coupled to and implanted with it, an extracor-
poreally arranged receiving unit, a first transmission sec-
tion (downlink) between the internal transmitting and ex-
tracorporeal receiving unit, an extracorporeally arranged
external transmitting unit, an implantable receiving unit
that can be actuated by the external transmitting unit, a
second transmission section (uplink) between the exter-
nal transmitting and internal receiving unit, via which the
measuring unit and internal transmitting unit are actuat-
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ed, wherein the first transmission section operates with
acoustic vibrations or waves.

[0062] Inanexemplary embodimentthe second trans-
mission section operates with electromagnetic waves.
[0063] Inanexemplary embodiment both data and en-
ergy for operation of the measuring unit and the internal
receiving and transmitting unitare transferred via the sec-
ond transmission section.

[0064] In an exemplary embodiment a third transmis-
sion section is in operation for transmitting data and
acoustic vibrations or waves.

[0065] In an exemplary embodiment the measuring
unit and the internal receiving and transmitting unit are
encapsulated in a body-compatible material.

[0066] Inanexemplary embodiment the internal trans-
mitting unit is acoustically coupled to the implant.
[0067] Inanexemplary embodimentthe external trans-
mitting unit and/or the acoustic external receiving unit are
designed for coupling to the skin.

[0068] In an exemplary embodiment in the case of an
internal implant with transcutaneous transit, by means of
a metal pin or the like, the latter forms the first transmis-
sion section.

[0069] In an exemplary embodiment the measuring
unit and the internal transmitting and receiving unit are
installed on an intramedullar nail, and the external acous-
tic receiving unit can be detachably installed on the as-
sociated end of the nail or on a driving-in instrument con-
nected to the nail.

[0070] In an exemplary embodiment a data transmis-
sion system connected to an implant is provided, com-
prising an implantable transponder with an internal trans-
mitting unit, an extracorporeally arranged receiving unit,
a first transmission section (downlink) between the inter-
nal transmitting and extracorporeal receiving unit, an
electromagnetic energy supply by means of inductive
and/or capacitive coupling along an uplink section,
wherein the first transmission section operates with
acoustic vibrations or waves.

[0071] In an exemplary embodiment the implantable
transponder forms an independent unit or is integrated
in the implant.

[0072] In an exemplary embodiment the implantable
transponder is integrated in an implantable telemetry unit
or is coupled to such a unit.

[0073] In an exemplary embodiment a data transmis-
sion takes place from the external transmitting unit to the
implanted transponder by means of electromagnetic vi-
brations and/or waves.

[0074] Inanexemplary embodimentthe data transmis-
sion takes place from the external transmitting unit to the
implanted transponder by means of acoustic vibrations
and/or waves.

[0075] In an exemplary embodiment the implanted
acoustic transmitting unit is coupled acoustically to the
bone, implant or soft part tissue.

[0076] In an exemplary embodiment the external
acoustic transmitting and/or receiving unit is coupled to
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the skin or an external part of a transcutaneous implant.
[0077] In an exemplary embodiment the implanted
transponder contains a memory with permanently stored
data (read-only transponder).

[0078] In an exemplary embodiment the implanted
transponder contains a modifiable writable memory.
[0079] It should be noted that the term "comprising"
does not exclude other elements or steps and the "a" or
"an" does not exclude a plurality. Also elements de-
scribed in association with different embodiments may
be combined.

[0080] It should also be noted that reference signs in
the claims shall not be construed as limiting the scope
of the claims.

Claims

1. Adatatransmission system connected to an implant
(30), wherein the data transmission system compris-
es the following features:

- an extracorporeally arranged external trans-
mitting unit (20);

- an implantable internal first receiving unit
(31,18) adapted to be actuated by the external
transmitting unit (20);

- an internal transmitting unit (32) adapted to be
coupled to and integrated into the implant (30);
- a second transmission section (uplink, A2) be-
tween the external transmitting unit (20) and the
internal first receiving unit (31, 18), via which the
internal transmitting unit (32) is actuated;

- a second receiving unit (26); and

- a first transmission section (downlink;A1) via
the implant (30) between the internal transmit-
ting unit (32) and the second receiving unit (26);

characterized in that the first transmission section
(A1) operates with acoustic vibrations or waves
transmitted along the implant (30).

2. The data transmission system according to claim 1,
wherein the second transmission section (A2) oper-
ates with electromagnetic waves.

3. The data transmission system according to claim 2,
wherein the second transmission section (A2) is
adapted for transmitting both data and energy for
operating the internal receiving unit (31) and/or the
internal transmitting unit (32).

4. The data transmission system according to one of
the claims 1 to 3, wherein the transmitting unit (20)
comprises at least one transmitting coil (21,22) for
transmitting data and energy via the second trans-
mission section (A2).
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5.

10.

1.

12.

13.

The data transmission system according to claim 1
to 4, wherein the first receiving unit (31) comprises
a receiving coil (31).

The data transmission system according to one of
the claims 1 to 5, wherein the internal transmitting
unit consists of a first acoustic transducer element
(32).

The data transmission system according to one of
the claims 1 to 6, wherein the second receiving unit
(26) comprises an acoustic transducer element (33)
and a transmitting element (34),

wherein the second acoustic transducer element
(33) is adapted for transforming acoustic waves into
electrical signals;

wherein the transmitting element (34) is adapted for
transmitting the electric signal to the external trans-
mitting unit (20) via a third transmitting section (A3).

The data transmission system according to claim 7,
wherein the third transmission section (A3) is adapt-
ed for transmitting data by acoustic vibrations or
waves, electric signals or electromagnetic waves,
wherein the third transmitting section (A3) consists
of a cable connection or a wireless connection.

The data transmission system according to one of
the claims 1 to 8, further comprising a processor unit
(40),

whereby the processor unit (40) is adapted for being
fixed to the second receiving unit (26) and/or to the
external transmitting unit (20);

whereby the processor unitis adapted for evaluating
the data received by the second receiving unit (26).

The data transmission system according to one of
the claims 1 to 9 wherein the internal transmitting
unit (32) is acoustically coupled to the implant (30).

The data transmission system according to one of
the claims 1 to 10, wherein the external transmitting
unit (20) and/or the second receiving unit (26) are
designed to be coupled acoustically to the skin
and/or an external part of a transcutaneous implant
(30).

The data transmission system according to one of
the claims 1 to 11, wherein the implant is an internal
implant (30) with transcutaneous transit, wherein the
first transmission section (A1) is formed by means
of a metal pin or the like.

The data transmission system according to one of
the claims 1 to 12, wherein the the internal transmit-
ting unit (32) and the first receiving unit (31) are in-
stalled on an intramedullar nail (30), and the second
receiving unit (26) can be detachably installed on the
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associated end of the nail (30) or on a driving-in in-
strument connected to the nail (30).

The data transmission system according to one of
the claims 1 to 13, further comprising a measuring
unit (18) adapted to be implanted with the implant
(30) for measuring at least one physical or chemical
value on the implant or in the region thereof.

The data transmission system according to claim 14,
wherein the internal transmitting unit (32) and/or the
first internal receiving unit (31) are integrated with
the measuring unit (18) or a transponder (18).

The data transmission system according to one of
the claims 1 or 14, further comprising a transponder
unit (18);

wherein the transponder unit (18) comprises the first
internal receiving unit (31) and the internal transmit-
ting unit (32);

wherein the transponder unit (18) is encapsulated in
a body-compatible material.

The data transmission system according to claim 16,
wherein the implantable transponder unit (18) forms
an independent unit or is integrated in the implant
(30).

The data transmission system according to claim 16
or 17, wherein the implantable transponder unit
(18)is integrated in an implantable telemetry unit or
is coupled to such a unit.

The data transmission system according to one of
the claims 16 to 18, wherein a data transmission
takes place from the external transmitting unit (20)
to the implantable first transponder unit (18)by
means of electromagnetic vibrations and/or waves.
The Claims

The data transmission system according to one of
the Claims 1 to 19, wherein the internal transmitting
unit (32) is coupled acoustically to the bone, implant
(30) or soft part tissue.

The data transmission system according to one of
the claims 18 to 20, wherein one of the measuring
unit (18) and the implanted transponder (18) con-
tains a memory with permanently stored data.

The data transmission system according to one of
the claims 16 to 21, further comprising a further trans-
ponder unit (19);

wherein the transponder unit (18) and the further
transponder unit (19) are located on the implant (30);
wherein the further transponder unit (19) comprises
an internal further receiving unit (31) and a further
internal transmitting unit (32);
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wherein the external transmitting unit (20) comprises
a further transmitting coil (22) for transmitting data
and energy via the second transmission section (A2)
to the further internal receiving unit (31) of the further
transponder unit (19);

wherein the receiving coils of the transponder unit
(18) respectively the further transponder unit (19)
are adapted for activating the internal transmitting
units (32) according to the transmitted data originat-
ing from the external transmitting unit (20);

wherein the internal transmitting units (32) of the
transponder unit (18) and the further transponder
unit (19) transmit the data to the second receiving
unit (26) via the first transmission section (A1); and
wherein the second receiving unit (26) or the trans-
mitting unit (20) are adapted for analysing the posi-
tion of the transmitting unit (20) relative to the trans-
ponder unit (18) and the further transponder unit
(19).

Patentanspriiche

Datenlbertragungssystem, verbunden mit einem
Implantat (30), wobei das Datenlbertragungssys-
tem die folgenden Merkmale umfasst:

- eine auBerkérperlich angeordnete externe
Sendeeinheit (20),

- eine implantierbare interne erste Empfangs-
einheit (31, 18), die dafiir eingerichtet ist, durch
die externe Sendeeinheit (20) betéatigt zu wer-
den,

- eine interne Sendeeinheit (32), die daflr ein-
gerichtet ist, an das Implantat (30) gekoppelt
und in dieses integriert zu sein,

- ein zweiter Ubertragungsabschnitt (uplink, A2)
zwischen der externen Sendeeinheit (20) und
der internen ersten Empfangseinheit (31, 18),
Uber welche die interne Sendeeinheit (32) beta-
tigt wird,

- eine zweite Empfangseinheit (26) und

- einen ersten Ubertragungsabschnitt (down-
link, A1) Uber das Implantat (30) zwischen der
internen Sendeeinheit (32) und der zweiten
Empfangseinheit (26),

dadurch gekennzeichnet, dass der erste Ubertra-
gungsabschnitt (A1) mit Schallschwingungen oder
-wellen arbeitet, die entlang des Implantats (30)
Ubertragen werden.

Datenubertragungssystem nach Anspruch 1, wobei
der zweite Ubertragungsabschnitt (A2) mit elektro-
magnetischen Wellen arbeitet.

Datenlbertragungssystem nach Anspruch 2, wobei
der zweite Ubertragungsabschnitt (A2) dafiir einge-
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richtet ist, sowohl Daten als auch Energie fir den
Betrieb der internen Empfangseinheit (31) und/oder
der internen Sendeeinheit (32) zu ibertragen.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 3, wobei die Sendeeinheit (20) mindestens
eine Sendespule (21, 22) zum Ubertragen von Daten
und Energie (ber den zweiten Ubertragungsab-
schnitt (A2) umfasst.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 4, wobei die erste Empfangseinheit (31)
eine Empfangsspule (31) umfasst.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 5, wobei die interne Sendeeinheit aus ei-
nem ersten Schallwandlerelement (32) besteht.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 6, wobei die zweite Empfangseinheit (26)
ein Schallwandlerelement (33) und ein Sendeele-
ment (34) umfasst,

wobei das zweite Schallwandlerelement (33) dafiir
eingerichtet ist, Schallwellen in elektrische Signale
umzuwandeln,

wobei das Sendeelement (34) dafir eingerichtet ist,
das elektrische Signal (iber einen dritten Ubertra-
gungsabschnitt (A3) zur externen Sendeeinheit (20)
zu Ubertragen.

Datenibertragungssystem nach Anspruch 7, wobei
der dritte Ubertragungsabschnitt (A3) dafiir einge-
richtet ist, Daten durch Schallschwingungen oder
-wellen, elektrische Signale oder elektromagneti-
sche Wellen zu (bertragen, wobei der dritte Uber-
tragungsabschnitt (A3) aus einer Kabelverbindung
oder einer drahtlosen Verbindung besteht.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 8, ferner eine Prozessoreinheit (40) um-
fassend,

wobei die Prozessoreinheit (40) dafiir eingerichtet
ist, an der zweiten Empfangseinheit (26) und/oder
der externen Sendeeinheit (20) befestigt zu sein,
wobei die Prozessoreinheit dafiir eingerichtet ist, die
von der zweiten Empfangseinheit (26) empfangenen
Daten zu bewerten.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 9, wobei die interne Sendeeinheit (32)
akustisch mit dem Implantat (30) gekoppelt ist.

Datenibertragungssystem nach einem der Anspri-
che 1 bis 10, wobei die externe Sendeeinheit (20)
und/oder die zweite Empfangseinheit (26) daflr ge-
staltet ist/sind, akustisch an die Haut und/oder einen
externen Teil eines transkutanen Implantats (30) ge-
koppelt zu sein.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

18

Datenulbertragungssystem nach einem der Anspru-
che 1 bis 11, wobei das Implantat ein internes Imp-
lantat (30) mit transkutanem Ubergang ist, wobei der
erste Ubertragungsabschnitt (A1) mit Hilfe eines Me-
tallstiftes oder dergleichen gebildet ist.

Datenulbertragungssystem nach einem der Anspru-
che 1 bis 12, wobei die interne Sendeeinheit (32)
und die erste Empfangseinheit (31) an einem in-
tramedulldaren Nagel (30) angebracht sind und die
zweite Empfangseinheit (26) I6sbar am entspre-
chenden Ende des Nagels (30) oder an einem mit
dem Nagel (30) verbundenen Eintreibinstrument an-
gebracht sein kann.

Datenulbertragungssystem nach einem der Anspru-
che 1 bis 13, ferner eine Messeinheit (18) umfas-
send, die daflr eingerichtet ist, zusammen mit dem
Implantat (30) implantiert zu sein, um am Implantat
oder in dessen Bereich mindestens einen physika-
lischen oder chemischen Wert zu messen.

Datenulbertragungssystem nach Anspruch 14, wo-
bei die interne Sendeeinheit (32) und/oder die erste
interne Empfangseinheit (31) in die Messeinheit (18)
oder einen Transponder (18) integriert ist/sind.

Datenulbertragungssystem nach einem der Anspru-
che 1 bis 14, ferner eine Transpondereinheit (18)
umfassend,

wobei die Transpondereinheit (18) die erste interne
Empfangseinheit (31) und die erste interne Sende-
einheit (32) umfasst,

wobei die Transpondereinheit (18) miteinem kérper-
vertraglichen Material ummantelt ist.

Datenulbertragungssystem nach Anspruch 16, wo-
bei die implantierbare Transpondereinheit (18) eine
unabhangige Einheit bildet oderin das Implantat (30)
integriert ist.

DatenUlbertragungssystem nach Anspruch 16 oder
17, wobei die implantierbare Transpondereinheit
(18) in eine implantierbare Telemetrieeinheit inte-
griert oder an eine derartige Einheit gekoppelt ist.

DatenUbertragungssystem nach einem der Anspru-
che 16 bis 18, wobei von der externen Sendeeinheit
(20) zur implantierbaren ersten Transpondereinheit
(18) eine Datenlbertragung mit Hilfe elektromagne-
tischer Schwingungen und/oder Wellen stattfindet.

Datenulbertragungssystem nach einem der Anspru-
che 1 bis 19, wobei die interne Sendeeinheit (32)
akustisch an den Knochen, das Implantat (30) oder
Weichteilgewebe gekoppelt ist.

Datenulbertragungssystem nach einem der Anspru-
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che 18 bis 20, wobei entweder die Messeinheit (18)
oder der implantierte Transponder (18) einen Spei-
cher mit dauerhaft gespeicherten Daten enthalt.

Datenibertragungssystem nach einem der Anspri-
che 16 bis 21, ferner eine weitere Transponderein-
heit (19) umfassend,

wobei die Transpondereinheit (18) und die weitere
Transpondereinheit (19) am Implantat (30) angeord-
net sind,

wobei die weitere Transpondereinheit (19) eine wei-
tere interne Empfangseinheit (31) und eine weitere
interne Sendeeinheit (32) umfasst,

wobei die externe Sendeeinheit (20) eine weitere
Sendespule (22) zum Ubertragen von Daten und En-
ergie Uber den zweiten Ubertragungsabschnitt (A2)
zur weiteren internen Empfangseinheit (31) der wei-
teren Transpondereinheit (19) umfasst,

wobei die Empfangsspulen der Transpondereinheit
(18) beziehungsweise der weiteren Transponder-
einheit (19) dafiir eingerichtet sind, entsprechend
den Ubertragenen Daten, die von der externen Sen-
deeinheit (20) stammen, die internen Sendeeinhei-
ten (32) zu aktivieren,

wobei die internen Sendeeinheiten (32) der Trans-
pondereinheit (18) und der weiteren Transponder-
einheit (19) die Daten (iber den ersten Ubertragungs-
abschnitt (A1) an die zweite Empfangseinheit (26)
Uibertragen und

wobei die zweite Empfangseinheit (26) oder die Sen-
deeinheit (20) dafiir eingerichtet ist, die Position der
Sendeeinheit (20) im Verhaltnis zur Transponder-
einheit (18) und der weiteren Transpondereinheit
(19) zu analysieren.

Revendications

1.

Systeme de transmission de données connecté a un
implant (30), dans lequel le systéeme de transmission
de données comprend les éléments suivants :

- une unité de transmission externe disposée de
maniére extracorporelle (20),

- une premiéere unité de réception interne im-
plantable (31, 18) adaptée pour étre actionnée
par I'unité de transmission externe (20),

- une unité de transmission interne (32) adaptée
pour étre couplée a l'implant (30) et intégrée
dans celui-ci,

- une deuxieme section de transmission (en
liaison montante, A2) entre l'unité de transmis-
sion externe (20) et la premiére unité de récep-
tion interne (31, 18), a travers laquelle I'unité de
transmission interne (32) est actionnée,

- une seconde unité de réception (26), et

une premiere section de transmission (en liaison
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1"

descendante, A1) via I'implant (30) entre 'unité de
transmission interne (32) et la seconde unité de ré-
ception (26),

caractérisé en ce que la premiére section de trans-
mission (A1) fonctionne avec des vibrations ou des
ondes acoustiques transmises le long de I'implant
(30).

Systéme de transmission de données selon la re-
vendication 1, dans lequel la deuxiéme section de
transmission (A2) fonctionne avec des ondes élec-
tromagnétiques.

Systéme de transmission de données selon la re-
vendication 2, dans lequel la deuxiéme section de
transmission (A2) est adaptée pour transmettre a la
fois des données et de I'énergie pour actionner I'uni-
té de réception interne (31) et/ou 'unité de transmis-
sion interne (32).

Systéme de transmission de données selon l'une
desrevendications 1 a 3, dans lequel l'unité de trans-
mission (20) comporte au moins une bobine de
transmission (21, 22) pour transmettre des données
et de I'énergie via la deuxiéme section de transmis-
sion (A2).

Systéme de transmission de données selon les re-
vendications 1 a 4, dans lequel la premiére unité de
réception (31) comprend une bobine de réception
(31).

Systéme de transmission de données selon l'une
desrevendications 1 a5, dans lequel l'unité de trans-
mission interne est constituée d’'un premier élément
de transducteur acoustique (32).

Systéme de transmission de données selon l'une
des revendications 1 a 6, dans lequel la seconde
unité de réception (26) comprend un élément de
transducteur acoustique (33) et un élément de trans-
mission (34),

dans lequel le second élément de transducteur
acoustique (33) est adapté pour transformer des on-
des acoustiques en signaux électriques,

dans lequel I'élément de transmission (34) est adap-
té pour transmettre le signal électrique a l'unité de
transmission externe (20) via une troisieme section
de transmission (A3).

Systéme de transmission de données selon la re-
vendication 7, dans lequel la troisiéme section de
transmission (A3) est adaptée pour transmettre des
données par des vibrations ou des ondes acousti-
ques, des signaux électriques ou des ondes électro-
magnétiques, dans lequel la troisieme section de
transmission (A3) est constituée d’'une connexion
par cable ou d’'une connexion sans fil.
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Systeme de transmission de données selon l'une
des revendications 1 a 8, comportant en outre une
unité de traitement (40),

l'unité de traitement (40) étant adaptée pour étre
fixée a la seconde unité de réception (26) et/ou a
I'unité de transmission externe (20),

I'unité de traitement étant adaptée pour évaluer les
données regues par la seconde unité de réception
(26).

Systeme de transmission de données selon l'une
desrevendications 129, dans lequel l'unité de trans-
mission interne (32) est couplée acoustiquement a
'implant (30).

Systeme de transmission de données selon l'une
des revendications 1 a 10, dans lequel l'unité de
transmission externe (20) et/ou la seconde unité de
réception (26) sont congues pour étre couplées
acoustiquement a la peau et/ou a une partie externe
d’un implant transcutané (30).

Systeme de transmission de données selon l'une
des revendications 1 a 11, dans lequel I'implant est
un implant interne (30) ayant un transit transcutané,
dans lequel la premiéere section de transmission (A1)
est formée par l'intermédiaire d’'une broche métalli-
que ou analogue.

Systeme de transmission de données selon l'une
des revendications 1 a 12, dans lequel l'unité de
transmission interne (32) et la premiére unité de ré-
ception (31) sont installées sur un clou intramédul-
laire (30), et la seconde unité de réception (26) peut
étre installée de maniere amovible sur I'extrémité
associée du clou (30), ou sur un instrument d’entrai-
nement relié au clou (30).

Systeme de transmission de données selon l'une
des revendications 1 a 13, comprenant en outre une
unité de mesure (18) adaptée pour étre implantée
avec l'implant (30) afin de mesurer au moins une
valeur physique ou chimique sur 'implant ou dans
la région correspondante.

Systeme de transmission de données selon la re-
vendication 14, dans lequel l'unité de transmission
interne (32) et/ou la premiére unité de réception in-
terne (31) sontintégrées a l'unité de mesure (18) ou
a un transpondeur (18).

Systeme de transmission de données selon l'une
des revendications 1 ou 14, comprenant en outre
une unité de transpondeur (18),

dans lequel I'unité de transpondeur (18) comprend
la premiére unité de réception interne (31) et I'unité
de transmission interne (32),

dans lequel 'unité de transpondeur (18) est encap-
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17.

18.

19.

20.

21.

22,

22
sulée dans un matériau compatible avec le corps.

Systéme de transmission de données selon la re-
vendication 16, dans lequel I'unité de transpondeur
implantable (18) forme une unité indépendante ou
est intégrée dans I'implant (30).

Systéme de transmission de données selon la re-
vendication 16 ou 17, dans lequel I'unité de trans-
pondeurimplantable (18) estintégrée dans une unité
de télémesure implantable ou est couplée a cette
unité.

Systéme de transmission de données selon l'une
des revendications 16 a 18, dans lequel une trans-
mission de données se produit a partir de 'unité de
transmission externe (20) dans la premiére unité de
transpondeur implantable (18) par I'intermédiaire de
vibrations et/ou d’ondes électromagnétiques.

Systéme de transmission de données selon l'une
des revendications 1 a 19, dans lequel l'unité de
transmission interne (32) est couplée acoustique-
ment a 'os, a implant (30) ou a un tissu mou.

Systéme de transmission de données selon l'une
desrevendications 18 a 20, dans lequel 'unde'unité
de mesure (18) et du transpondeur implanté (18)
contient une mémoire ayant des données mémori-
sées de maniére permanente.

Systéme de transmission de données selon l'une
des revendications 16 a 21, comprenant en outre
une unité de transpondeur supplémentaire (19),
dans lequel I'unité de transpondeur (18) et l'unité de
transpondeur supplémentaire (19) sont position-
nées sur 'implant (30),

dans lequel I'unité de transpondeur supplémentaire
(19) comprend une unité de réception interne sup-
plémentaire (31) etune unité de transmissioninterne
supplémentaire (32),

danslequell'unité de transmission externe (20) com-
prend une bobine de transmission supplémentaire
(22) pour transmettre des données et de I'énergie
via la deuxiéme section de transmission (A2) al'unité
de réception interne supplémentaire (31) de l'unité
de transpondeur supplémentaire (19),

dans lequel les bobines de réception de l'unité de
transpondeur (18) et respectivement de I'unité de
transpondeur supplémentaire (19) sont adaptées
pour activer les unités de transmission internes (32)
conformément aux données transmises en prove-
nance de l'unité de transmission externe (20), dans
lequel les unités de transmission internes (32) de
I'unité de transpondeur (18) et de I'unité de trans-
pondeur supplémentaire (19) transmettent les don-
nées a la seconde unité de réception (26) via la pre-
miére section de transmission (A1), et
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dans lequel la seconde unité de réception (26) ou
I'unité de transmission (20) sont adaptées pour ana-
lyser la position de I'unité de transmission (20) par
rapport a 'unité de transpondeur (18) et a I'unité de
transpondeur supplémentaire (19).
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