CLAIMS

What is claimed is:

1. An implantable neurological probe comprising:

an elongated shaft having a distal end and an internal lumen;

a support cylinder slidingly disposed in only a distal portion of the internal lumen;

a plurality of shafts coupled to the support cylinder and arranged to be selectively
extended from the distal end of the elongated shaft;

a plurality of microelectrode elements disposed on each of the plurality of shafts,
the microelectrode elements formed on a conductive film and comprising a planar
substrate having an-insulativelayverand-a plurality of conductive traces embedded within
two disposed-on-the-insulative layerslayer,

a stylet removably disposed in the internal lumen and configured to contact the

support cylinder to selectively extend the plurality of shafts during implantation; and
a pull wire coupled to the support cylinder to selectively retract the support
cylinder and plurality of shafts within the internal lumen.

2. The implantable neurological probe of claim 1, comprising a push-pull rod which
comprises the pull wire and the stylet.

3. The implantable neurological probe of claim 1 or 2, wherein the elongated shaft is
configured for insertion into a human body using an accepted procedure for insertion of
deep brain stimulation leads.

4. The implantable neurological probe of any one of claims 1 to 3, wherein the diameter
of the elongated shaft is between 1 mm and 3 mm.

5. The implantable neurological probe of any one of claims 1 to 4, wherein at least one of
the plurality of microelectrode elements is a stimulating electrode and at least one of the
plurality of microelectrode elements is a detecting electrode.

6. The implantable neurological probe of any one of claims 1 to 4, wherein at least one of
the plurality of microelectrodes elements is both a stimulating electrode and a detecting

electrode.
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87. The implantable neurological probe of any one of claims 71 to 6, wherein the

is-insulative lavers are formable into a cylindrical

assembly.

| 98. The implantable neurological probe of claim €7, where the protruding shafts can be
formed to bend radially from the longitudinal axis of the cylindrical assembly.

l +09. The implantable neurological probe of claim 87, where one of the protruding shafts
extends and is centered along the longitudinal axis of the cylindrical assembly.
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4+4+10. The implantable neurological probe of claim 98, where the protruding shafts are
stiffened by a supporting member.

4+211. The implantable neurological probe of claim +09, where the longitudinal
protruding shaft is stiffened by a supporting member.

1+312. An implantable neurological probe comprising:

an elongated shaft having a distal end and an internal lumen;

a plurality of shafts arranged to be selectively extended from the distal end of the
elongated shaft; and

a plurality of microelectrode elements disposed on each of the plurality of shafts,
the microelectrode elements formed on a conductive film and comprising a planar
substrate having an-nsulative-layerand-a plurality of conductive traces disposed-on-the
embedded within two insulative layerstayer,

wherein the plurality of shafts define a substantiali-cylindrical volume when
fully extended.

+413. The implantable neurological probe of claim 4312, wherein the elongated shaft is
configured for insertion into a human body using an accepted procedure for insertion of
deep brain stimulation leads.

+514. The implantable neurological probe of claim +312 or 13, wherein the diameter of
the elongated shaft is between 1 mm and 3 mm.

+615. The implantable neurological probe of any one of claims 4312 to 14, wherein at
least one of the plurality of microelectrode elements is a stimulating electrode and at least

one of the plurality of microelectrode elements is a detecting electrode.

+716. The implantable neurological probe of anv one of claims +312 to 14, wherein at

least one of the plurality of microelectrodes elements is both a stimulating electrode and a
detecting electrode.
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1+917. The implantable neurological probe of any one of claims 4812 to 16, wherein the
: strate-isinsulative layers are formable into a cylindrical

assembly.
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2018. The implantable neurological probe of claim 1917, where the protruding shafts can
be formed to bend radially from the longitudinal axis of the cylindrical assembly.

2+19. The implantable neurological probe of claim +917, where one of the protruding
shafts extends and is centered along the longitudinal axis of the cylindrical assembly.

2220. The implantable neurological probe of claim +918, where the protruding shafts are
stiffened by a supporting member.

2321. The implantable neurological probe of claim 2+19, where the longitudinal
protruding shaft is stiffened by a supporting member.
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24—~A-method-for-finding-a-neurologicaltarget-comprising:

25.

26.
27.
28.

29.

implanting a neurological probe within a vicinity of a neurological target site, the
neurological probe comprising: /

an clongated shaft having a distal end and an internal lumen;

a support cylinder slidingly disposed in only a distal portion of the ipternal
lumen;

selectively extended from the distal end of the elongated shaft;

a plurality of microelectrode elements disposed on each of the plurality of
shafls, the microelectrode elements comprising a planar substrate haying an insulative
layer and a plurality of conductive traces disposed on the insulativg/ layer,

a stylet removably disposed in the internal lumen and configured to contact
the support cylinder to selectively extend the plurality of shafys during implantation; and

a pull wire coupled to the support cylinder to sg
cylinder and plurality of shafts within the internal lumen;

ectively retract the support

retracting the plurality of shafts within the internalAumen before surgical implantation;

extending the plurality of shafts in the vicinity of the neurological target site following
implantation;

recording electrophysiological signals from
one of the microelectrode elements on at least ong

the neurological target site using at least
of the protruding shafts; and

stimulating the neurological target usifg at least one of the microelectrode elements
on at least one of the plurality of shafts.

The method of claim 24, further comprisifig:

after the acts of recording and gtimulating, retracting the plurality of shafts within the
internal lumen and removing the neugblogical probe from a subject.

The method of claim 24, wherein phe protruding shafts are retracted using the pull wire.
The method of claim 24, wherefh the plurality of shafts are extended using the stylet.

The method of claim 24, whgfein the neurological probe comprises a push-pull rod which

comprises the pull wire and the stylet

The method of claim 24,
recording neural activj
and repositioning t

wherein the act of recording neurophysiological signals comprises
detected by at least one of the plurality of microelectrode elements

¢ distal end of the elongated shaft as required, until the recorded activity is
indicative of the ddstal end of the elongated probe shaft being located sufficiently at the
neurological target site.
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stimulating neural activity by applying electrical signals to at least one of the plurali
of microelectrode elements on at least one of the plurality of shafts,

performing a clinical evaluation of the efficacy on the stimulation site in the impldnted
patient, and

repositioning the distal cnd of the clongated shaft as required, until the paticif’s
response is indicative of the distal end of the elongated shaft being located sufficiestly at the
neurological target site.

31. The method of claim 24, comprising:
inhibiting neural activity by applying electrical signals to at least ope of the plurality
of microelectrode elements on at least one of the plurality of shafts,
performing a clinical evaluation of the efficacy on the inhibitigh site in the implanted
patient, and ;
repositioning the distal end of elongated shaft as required fintil the patient’s response
is indicative of the distal end of the elongated shaft being located sufficiently at the
neurological target site.

32. A method for finding a neurological target comprising:

implanting a neurological probe within a vicinigy of a neurological target site, the
neurological probe comprising:

an elongated shaft having a distal ghd and an internal lumen;

a support cylinder slidingly disggosed in only a distal portion of the internal
lumen;

a plurality of shafts coup A to the support cylinder and arranged to be
selectively extended from the distalend of the elongated shaft;

a plurality of microg ectrode elements disposed on each of the plurality of
shafts, the microelectrode elepdents comprising a planar substrate having an insulative
layer and a plurality of condictive traces disposed on the insulative layer,
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after the act of detecting, retracting the plurality of shafts within the internal lumen
and removing the neurological probe from a subject.

34. The method of claim 32, comprising imaging the electrical characteristics of the volumg of
neurological tissue between the plurality of shafts based on the applied oscillating elgétric
current and the detected electric voltage.

35. The method of claim 32, wherein the neurological probe comprises a push-pull 3od which
comprises the pull wire and the stylet.

36. A method for finding a neurological target comprising:
implanting a neurological probe within a vicinity of a neurologica] target site, the
neurological probe comprising:

an elongated shaft having a distal end and an interng lumen;

a plurality of shafts arranged to be selectively ext€ nded from the distal end of
the elongated shaft; and

a plurality of microelectrode elements dispoged on each of the plurality of
shafts, the microelectrode elements comprising a planar substpdte having an insulative layer and a

fully extended.
retracting the plurality of shafts within the internal lumen before surgical implantation;

extending the plurality of shafts in t
implantation;

¢ vicinity of the neurological target site following

recording electrophysiological s¥gnals from the neurological target site using at least
one of the microelectrode elements oryat least one of the protruding shafts; and

stimulating the neurologic
on at least one of the plurality of £

I'target using at least one of the microelectrode elements
afts.

37. The method of claim 36, wheréin the protruding shafts are retracted using a pull wire.
38. The method of claim 37, wHerein the plurality of shafts are extended using a stylet.

39. The method of claim 38/wherein the neurological probe comprises a push-pull rod which

comprises the pull wigé and the stylet.

40. The method of claigh 36, wherein the act of recording neurophysiological signals comprises
recording neural Activity detected by at least one of the plurality of microelectrode elements
and repositionifg the distal end of the elongated shaft as required, until the recorded activity is
indicative ofthe distal end of the elongated probe shaft being located sufficiently at the
neurologicAl target site.
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after the acts of recording and stimulating, retracting the plurality of shafts within the
internal lumen and removing the neurological probe from a subject.

42. The method of claim 36, comprising:
stimulating neural activity by applying electrical signals to at least one of the
of microelectrode elements on at least one of the plurality of shafts,
performing a clinical evaluation of the efficacy on the stimulation site
patient, and
repositioning the distal end of the elongated shaft as required, unti
response is indicative of the distal end of the elongated shaft being located sufficiently at the
neurological target site.

plurality

the implanted

43, The method of claim 36, comprising:
inhibiting neural activity by applying electrical signals to

of microelectrode elements on at least one of the plurality of sh#
performing a clinical evaluation of the efficacy on th

patient, and

At least one of the plurality
S)
inhibition site in the implanted

repositioning the distal end of elongated shaft as péquired, until the patient’s response
is indicative of the distal end of the elongated shaft beipg located sufficiently at the
neurological target site.

44. A method for finding a neurological target compr'ng:

implanting a neurological probe within
neurological probe comprising:

4 vicinity of a neurological target site, the

an elongated shaft having & distal end and an internal lumen;

a plurality of shafts arrg ged to be selectively extended from the distal end of

the elongated shaft; and

a plurality of micrgelectrode elements disposed on each of the plurality of
shafts, the microelectrode elements gomprising a planar substrate having an insulative layer and a
plurality of conductive traces dispgsed on the insulative layer,

wherein the/plurality of shafts define a substantially cylindrical volume when
fully extended;

retracting the plurality of shafts within the internal lumen before surgical implantation;

expanding the plurality of shafts in the vicinity of the neurological target site
following implanfation;
applyifg an oscillating electric current between at least two of the microelectrode

elements on At least one of the plurality of shafts;

dgftecting an electric voltage between at least two of the microelectrode elements on at
least oné of the plurality of shafis.




neurological tissue between the plurality of shafts based on the applied oscillating electric
current and the detected electric voltage.

46. The method of claim 34, further comprising:

after the act of detecting, retracting the plurality of shafts within the internal [dmen
and removing the neurological probe from a subject.




