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There are isolated rationales for development of implanted, active substance applicators that
are controlled by need, for example for insulin, but there have been to date no cranial implants
that have been successfully inplemented. Cranial implants that, for example, are urgently
needed for local, event-triggered administration of active substances for suppression of onset of

epileptic events, are not available.

This invention undertakes to eliminate these problems and to create an adaptive, sensory-motor
encoder, which with the aid of neural networks in dialogue with the implant carrier or in bi-
directional signal and data exchange from implant and addressed nerve tissue, can perform an
optimization of the perturbed nervous system functions, functionally increases the selectively
reachable stimulation sites, and monitors the neural activity of individual neurons that are to be
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In contrast with an encoder with static pre-processing; that is, without the possibility of individual
adjustment, the present case allows, on the basis of the single relevant criterion; namely the
specific functional enhancement of the given area of the nervous system, adjustment of the
single spatio-temporal filters as separate encoder channels. This advantage includes the
possibility that subsequent function changes, for example, as a result of shift of micro-contacts
by corresponding adaptations of the spatio-temporal filter function, can be compensated for. An
advantage of the tuning of the spatio-temporal filter function in the dialogue with the implant
carrier or with an area of the carrier's nervous system is in the consnderatlon of functional
aspects, that only the actual implant carrier can incorporate into the optlmlzatlon process and
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Using adaptive spinal implants the quality of the relief from functional impairments in the spinal
cord or peripheral nervous system fundamentally improved and, with respect to diverse
applications, is possible for the first time.

Alleviation of neural functional impairments of the central nervous system within the cranium is
made possible, particularly for the purpose of reducing undesirable sensory, motor, or cognitive
effects for a number of groups of neurological or psychiatric patients using an implanted
structure with an active substance applicator and quasi-autonomous, sensory-motor functions in
coupling with control and monitoring functions of the implant carrier.

For the first time, using adaptive cranial implants the quality of the relief of neural functional
impairments in the central nervous system within the cranium is possible in diverse applications.
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Fi gure 1. An exanple of a design formof a spinal inplants in the area
of the nerve tissue vmth a control unit and a commnd m)dul e actlvat ed by

mcrocontact structure for sti mul atlon of nerve tlssue not dlrectly

contacted; and Figure 3. A schematic illustration of a cranial inplant
W.th t he; gﬁew ous nn@s&rﬁale' a"%ie@igﬂ%m%f&'é:blﬁal%ﬁﬂht%ﬂh tH 4r&a of fhe iRl Rle Used
as a grasp prosthesis Is illustrat |gure . rosthe5|s i's used

when ar m movenent Witk arfostrelunitiaed agonynancdimpd ulaaﬁﬁ\feéeﬂ@g Qad pavenaentspi ng
novenents with the hand are not possible. The grasp prosthesis |ncludes an

i npl ant Figane 2.t hat Asshematiciusdeation ofanimpianted midaeantact sacture foostimulationgfqu| e

(2) inturnis in p,l\,e%é&cﬁdtmlyd@n{é@&éﬁpgngonnect|on w th an adaptive
central control unit (3). The control unit receives conmandos from a

commandg féUé e (4h.schbihtic MustrdtigR df & Yrahid RASlaRfViSRE VaSQRTAGAUISS in alBlsck
I mpl ant I's in contact wth nerve tissue (8) via mcro-contacts (6, 7).
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comrand N r e a riate control conmands are then
cormuni e UL Ehe GarbiebUn AepeeSgoramandss Tk aicogenae rgade (dianal &
conductg@iaedwah@aamémeﬁtgér@be@r (11), which al so provides novenent
nonitoring, is situated in an initial area (10) of the control unit. A

second mhean;ﬂéﬁt)(m‘s in b@qtsmmhmemssué ) vidmiorslesntatts (@ozsl Ih doidition dse%faengt h

control. The " command com rom t he command

oo or e (S tRal ek 4P TreBSUrREMAIuSs TP b Sraregs I iRe 2tgh o ihe termipe!

pat t er ntHupnbigricesre dtRer firger, tahe coicca. to fikeimphrt (()11) in the central control
unit (3) then issues positioning commands to the transcutaneous nodule (2),

e 2{"??3 sysiem estrlied s ar ayoraiSs i the folfowint madner o frodlopand contala i 1
® it e Broggse. ity 16 el Ticveg toShard inghe Giecin ot an ArieABA R nBbds Bdtath, o

t he el efbr exmiplattherubjebﬂ can befa glass. (viineh thie hahe s in tspuright gosition fon gr@p&tgﬁh@g
proces

(9 nowblat.<6e otaiE Prcege b osdof ok sy meRA MR BebanBl S FrRnirgd iyt "

i nf or meaheadhmovement sensor (5). Then the head movement sensor (5) communicates its signals to
the command module (4). The command module generates the appropriate control commands,
which are then communicated to the control unit (3) either wireless or by signal conduction. The
command interpreter (11), which ailso provides movement monitoring, is situated in an initial
area (10) of the conirol unit. A second area (11) of the control unit (3) includes the position and
strength control. The “grasp” command coming from the command module (4) is interpreted in
the unit (10) and an appropriate movement stimulation pattern is determined for the action. The
unit (11) in the central control unit (3) then issues positioning commands to the transcutaneous
module (2), which then issues the command to the implant (1) and in particular to a stimulation
unit (12) therein for stimulation of the appropriate neural pathways (8) via the micro-contacts (6,
7). The neural pathways (8) control the electrical stimulation of the hand muscles required for
the grasping process, which then contract and triggers the grasping process.

The sensors (9) now detect the grip of the hand around the objects by plcklng up mformatlon




regarding the position, the pressure applied, and slippage oft goal of a
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In order to create a targeted neural stimulation, for example, a stimulation focus F must be
attained that can not be directly affected by a micro-contact. The stimulation focus F can,
however be attained, by conducting the signals (S1, S2, and S3) using different strengths, time
courses and, above all, temporal intervals to the electrodes (16, 17, 18). The overlap of the
signals generated can then be so arranged that the convergence of the signals in the area of
the intended stimulation focus F exceeds the stimulation threshold of single or a few nerve cells,
while the addition of signal progressions in the remaining area of the nerve tissue remains
below the excitation threshold.

By changing the temporal sequence and the temporal signal progression of the various

reciprocally tuned signals the stimulation focus can also be shlft gefdly & to F'. For balancing of
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By changi ng the tenporal sequence and the tenporal signal progression of
the various reciprocally tuned signals the stinmulation focus can al so be
. . : . . . I I )
stinmulation focu el ectrodes, an adaptive process is required. Since it
Is not exactly known which stinmulation focus F, F nust be addressed for a
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to the processor (24) which then on the one hand evaluates the signals itself and, on the other
hand, communicates a status report to an external encoder. With the occurrence of suspect
characteristic nerve cell activity, which can, for example, be expressed in synchronous, neural
activity within the region (21), the processor (24) identifies the existence of a stimulation pattern
that can result in an epileptic event. It can then communicate on the one hand over the signal
tract (23) stimulation pulse sequences to the micro-sensor (22), which counteract such
synchronous, neural stimulation. When this purely electrical intervention is inadequate, the
processor (24) can communicate an instruction over the signal tract (27) to the active substance

reservoir (26) The reservoir administers a premsely metered dose of g harmacologlcal active
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quasi-contintious time Tunctions of th |o-temporal filters and where impulse sequence —

time courses and points in time of the occurrence of single impulses can be shifted in the

dialogue phase by using variable time delay elements.

An exemplary form of the process for temporal coupling of the asynchronous impulse

sequences generated by several spatio-temporal filters of the encoders for the purposes of
triggering nerve cell impulses is where the transmission time point of the individual impulse
signals are varied by controllable time delay elements in such a way that temporal coupling up

to precise asynchronous occurrence results, wherein the variation of the time delay is regulated
by the implant carrier. Or, in the dialogue this occurs based on perception via a neural network,

or is externally regulated, in that the selection of the impulse groups that are to be temporally
coupled can take into consideration the impulses coming both from the spatio-temporal filters

and those recorded in the interface and that, in view of the very different momentary impuise
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suppression of epileptic events or thermal effects are effected. 50
Patent Clains 1. An adaptive, sensory-notor encoder for a
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“the fact that for the purpose of functional increase of the number and definition of
the selectively addressable stimulation sites with a given number of stationary implanted
micro-contacts (6) the impulse signals (S1, S2, $3) can be conducted both at single and
at several, locally adjacent micro-contacts (16, 17, 18) and that the decoded stimulation-
time functions — based on the encoder commands individually established precisely for
each micro-contact (16, 17, 18) corresponding particularly with respect to time course,
current strength, polarity and phase length in the interface (12) — effect characteristic
time courses and local site distributions of the electromagnetic field in the area of the
neurons to be stimulated.

6. A process as described in one of the foregoing Claims andch a racterized b y
the fact that the time courses and local distributions, selected or determined by

an adaptive process, of the various reciprocally tuned stimulation signals 'trigger local

and temporally selective neural impulse stimulations in field dlstnbg;goﬁ% edat .

several micro-sensor (16, 17, 18) as stimulation foci (F, F)“‘o%“
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and tenporally selective neural inmpulse stinulations in field distrib

effected at several mcro-sensor (16, 17, 18) as stinulation foci (F, F 51
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molecular, or active substance concentrations for locally limited and temporally
synchronized dispensing of metered quantities of active substance and that subfunctions
of this locally status-based dosing of active substance can be controlled autonomously in
the implanted structure or in bi-directional communication with the encoder external to

the cranium, directly by the implant carrier and/or by an attendant.
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