CLAIM5 W Claim 1. A waveguide neural interface device, conprising: wulla
neural device that is inplantable in tissue and ncl udi ng-conprises a

neur al 12) an array of electrode sites that supported by the neural
device sidewal | wherein the array of electrode sites are configured to
electrically communicate with their surroundings, electrode sites inclades
and at | east one recording electrode site hieson a first fleetie
portion; antri da first wayegui de fornmed

sopa- Pal el yfromandcoupl edtieettic devitieextendln froma nuns:hind | ust
wassi gui de nortion th as cordite ( a¢iéﬁwagigb,tAgigce to ii. dist& Ant

W m gui de portion haying, a distal f vegui de end, wherein the distal
first waveguhde eaeries-dight along a | ongitudinal axis and ineiudcs a

I ight direetingeel et neatethatersdigeetsethe carried light fremthe

wt | yel | L-ut deAWayegpidmesra] ipiesiace de5e. LOBHNERMET ace ot the distal neur al

devi ce pord)Pheural device that is implantable in tissue and inelading-comprises a neural

device sidewall extending from a proximal neural device portion that is

connectable to a pulse generator to a distal neural device portion;

b) an array of electrode sites that-supported by the neural device sidewall, wherein

the array of electrode sites are configured to electrically communicate with their

surroundings;—wherein—the array—ofeleetrode—sites—ineludes_and at least one

recording electrode site located on a first face of the distal neural device portion;
atre
eoc)a_ first waveguide formed —separately—from—and—eoupled—to—the neural

devieeextending from a proximal first waveguide portion that is connectable to a

light source to a distal first waveguide portion having a distal first waveguide end,

wherein the distal first waveguide

waveguide—portion is supported by a second face of the distal neural device

portion;
d) an aperture extending from the first face through the neural device sidewall to the

second face in the distal neural device portion; and

e) alight redirecting element supported by the distal first waveguide portion

adjacent to the aperture,

f) wherein the light redirecting element serves to redirect light traveling along the

distal first waveguide portion through the aperture in the neural device portion to

thereby illuminate selectively targeted tissue;

adjacent to, but in a manner that avoids direct illumination of, the at least one

recording electrode site on the first face of the distal neural device portion, and
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d) an aperturet Fromthe irst taco thrtnO the nc .rai

kKl .in"ii.N::131.5.1tWaAll to the secondin the disiT adevice portionz and
At re:dire:ding defilerted by the distal firs: wayriguid adjacent to the
anerture. fl whoreln the elenent serves to rot ire( where the

| ongi tudi nal axis:and Inc recordine, electrode site is curifigt
.ed-te-sanpleiliumn ted-ti Serte butirLA maDyET.., lec7orchno; el ectrode
site on therace touirliort and 33 wherein the et |east one recordlng
eleetrcxiesli. is confiqued to s.anple

illuminated tissue.

2. The waveguide neural interface device of Claim 1, wherein the neural device is a

neural probe.

3. The waveguide neural interface device of Claim 1, wherein the redirected light is
aimed substantially in a direction perpendicular to the-a longitudinal axis_of the light

redirecting element.

4. The waveguide neural interface device of Claim 1, wherein atleasta-portion-ofthe




illumnated tissue. . 9, The wavegui de neural interface device of Claimi,
wherein the neural device is a neural probe. 3. The wavegui de neural
interface device of Claim1, wherein the redirected light is ained
substantially in a direction perpendicular to the-a |ongitudinal axis of
the light redirecting el ement 4-The wavegui de neural interface device of
Claim1, wherein at-least-atertien-ef-the

1- ad44ust - f ace- ef -t he- neur al - 4ovket nd-t he-wavegui del e ecuplcdto a s cond
faac of the neural dcsicc, whcrcin the second face is opposite the first
face o eVl I i

wavegui - de ) TNt - Bhf’ second face 15 OPR(}%?-%& | ee
iticl udﬁ&ttfztdelofah@dtsterlmhml deirctafpt(n'eom i ffg-bctweett- fhe f| f| st-fitee-ood-t
he- seeend-faett, 65.The wayegui de neural interface device of Caimb51,
wherein the | ight redirecting el enment of the waveguide i ncl udes at | east
one sel gct edrhé QMvbRGAENLQURCONSEBEL IGvRE ofaCT deb ght
t hrough_ t he aperture of-l n t he neuraI deV| ce S|devvaII a reerctor t hat
refl ectsit PO Raas cENSIER ghifie Cofevie®e sidewal |, and
a lens that focuses Ilght through t he aperture of-| n the neural device
sidewal | 7(.5. The wavegui de neural interface device of Claim1l, wherein at

| east aébortThmw@Veglh'ée skl rinefask desicared (lien myeberieitetlw Bghtorediredtiog t he

same f A& ];1t top *hé }N?i%%lldg ilycll\?\(}l]es eﬁvllegs Zd %easefe!tl ﬁlemﬁvilpg%:glgteﬂgggg){ﬁ !%ie

interface device 0 erei n at 't I on
ext endSrdfmcanatHay eéyotzdliglitethreuglal thdeageceurt : d—tnhate Qeufal rdtvideogitiewall,of t he

Bl R i R

i nterfae@s ﬂ@a'tlfﬁ@lsgé ligheihibligh thdeieehite bhen tHedturiledbvi@Giddeall.

26.  The waveguide neural interface device of Claim 1, wherein at least a portion of the

electrode sites and the waveguide are mounted on the same face of the distal neural

device_portion.

87.  The waveguide neural interface device of Claim 1, wherein at least a portion of the

waveguide extends laterally beyond the neural device so that a first portion of the

redirected light travels out through the aperture and a second portion of the redirected

light is redirected laterally away from the waveguide.

98. The waveguide neural interface device of Claim 1, wherein the light redirecting
element of the waveguide includes a refractor that refracts light away from the-a

longitudinal axis of the light redirecting element.
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el ement of the waveguide includes a refractor that refracts |ight away from
the--a longitudinal axis of the light redirecting elenent. ngy. The
wavegui de neural interface device of Claim1, wherein the light redirecting
clement of the first wave-guide includes a reflector that reflects |ight
away fromthe-longitudinal axis of the light redirecting _elenment. 4-110.
The wavegui de neural interface of Caim9a wherein the reflector includes a
roughened surface that scatters light. Eni. The wave-gui de neural interface
device of Caiml, wherein the light redirecting elenment of the wave-guide
i ncl udes | ens that .mani pul.ates.light .awa rom t he-a.l ongi.tudi nal axi s

of “the. Ergn TPE By R eBanbferead iRl Gt et RShb i aRresElt
devi ce elenfdndionthe fibenaivegdibe ihdlghés hadileaot ithg effleosnlighafawdiefroay egubde

i ncl udes an pticaJI¥ di ssi pating.portion that dissipates the earried-1ight
toillu Iﬁ%?%“?ﬂééﬁ‘.t a1t regreGneegitneural interface device of Caim
1, wherein the waveguide includes a plurality of light redirecting

el enents, wherein each light redirecting clenment redirects a portion of the
car ri edt1oghThe meaveauidief pairehintgsiane obi Clairheo&li whenein jthe treflegier gugludes a
portion I al interface device of Claimtett?,,
mhereinngégﬁﬂfgéﬁﬁhég%ﬁF%%#?%%nggnent redirects a portion of the

ea-H ed-light at a different distance along the-a |l ength of the distal

first waveguwide p cif.lion. ..101.5 .. .The ui de neural, i nterface device
of O ai Hbir hE SeERgs e RO ReaATiE REVERM v BSTHT u BHR hEERbRY
devi ce. elbfiht dihchevaaegeiide ineludab 4 ey tleaentevipdeteof lightahwnyl Glorh, theher ei n
t he neuk%&,dsﬁgée jn%lude at |east a first neural device branch and a.
second F @K@éLEQ%ﬁgﬁﬁﬁﬁﬁﬁﬁﬁggﬂﬁﬂQQﬁ&veguide neural interface device
of Claim1716, wherein the first waveguide is coupled to the first neural
device branch and the second waveguide is coupled to the second i niural
devi ce bi@nchhe vgygguityaeurak injerdadeddeviesuphClaim brwheisineg shbredivesting 1,
wherein i LS: A1 Qi 9 i: ar aly i ‘ Vi ce
of - ai e HentREAE AR ek i) Blcfhace S Pop Oy RKRIAE pRFREE halhREDALS 8

cl addi neptrmgdighd vellunhimatotissueand wherei n the cl addi ng | ayer is patterned,
to selectively expose the core, and the light redirecting el enent includes
t he exposed core. 2-1-20. The wavegui de neural interface device of Claiml,
f lr,:l’ t her }fl_gnprhé wageguide g_emiatl irltteﬁfade gémaée ?ﬁ‘ﬂlﬁﬁflapﬁ’heﬂdh? Inh? Wh@eg&ﬁd(‘](eeijl:chﬂi%s ang
the at asi. one.recording electrode, of, the arra el ectrode sites an
the wave iy olieht TefiEecihrat]ameBtaiiesini A PEAE ecitasiipg et irots 20,
wher ei Na tRetich beYhé heatddlisis Bombl aiffaestpand dungbldeRe Atel BGk Ma%l%uiﬁéce
havi ng el'ectrical conponents that interface wth the array of el ectrode
sites apdrt@m.optical face having conponents that interface with the

wavegui de. The wavegui de neural interface device of Caim 2221,

wherein the arny-ef- at |east one recording _electrode ,34,23 in
conmmuni €5yl ofihev waveagneleelrectrali datlerfhae edofica g Clatouitglhoarhdreins eadedighd on

? hgg\?\écté%ﬁi%&ghé zeﬁqr%%l%clt? regzg;rgtﬁ%:a ﬁgﬁﬁo%lf ggﬁ%gwﬂed»i $Red lﬂgih% %a&i{‘fgpenw&ishta}lchecalglng- and

the-a length of the distal first waveguide portion.

T
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the neural device that is in comunication with the optical face of the
circuit board is located on the second face of the neural device. 2423.
The wavegui de neural interface device of Caim 2322, wherein the circuit
hoard further includes a light source that provides light to the wayegni de.
-27524.. The wavegui de neural interface device of Claimi, wherein the
array of electrode sites further includes at |east one stimulation

el ectrode site. 22rj, A waveguide neural interface device, conprising: eala
neural device that is inplantable in tissue and including conprises a
neural deideekr:.:Val.t'ronl, a i :eQXi.ni at heural .device Lat.Qx), that IS
tonneciaue TP yiypudgerien e oo dUPL L R Tu IR Ganp iR i e PRl

di stal newsaliddevisied tptid nairabddeeds along a first longitudinal axis; Id
an array of electrode sites that -supported by the neural device sidewall,
wherein the array of electig surroundings, sites are configured to

el ectri eald yTRONHBE GRS rAlNinkdighde devi® bC81HiMEIAHEFhaRgn tRE hddel dbideeast

includes at least a first neural device branch and a second neural device branch.

1+817. The waveguide neural interface device of Claim 1716, wherein the first waveguide

is coupled to the first neural device branch and the second waveguide is coupled to the

second neural device branch.

1918. The waveguide neural interface device of Claim 1, wherein the waveguide is rigid.

2019. The waveguide neural interface device of Claim 1, wherein the waveguide further
includes an inner core and a cladding layer over the core, and wherein the cladding layer
is patterned to selectively expose the core, and the light redirecting element includes the

exposed core.

2120. The waveguide neural interface device of Claim 1, further comprising a circuit

board that interfaces with the waveguide and the at least one recording electrode of the

array of electrode sites-and-the-waveguide.

2221. The waveguide neural interface device of Claim 2120, wherein the circuit board is

double-faced and includes an electrical face having electrical components that interface
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one recording electrode site |located on a first face of the distal neural
device portion;-and c)a first waveguide coupledto the ncurt.ldele icerx
tending froma proximal first wavecuide QLt2xLUxca is conk.ctal)le In a
iight source to,ti distal first waveg pation having a distal first
wavegui de end. wherein the distal first waveguide
eaeries-light-aleuttiritaingitudinmd-iixis

|caIIy di ssipeting-porticat 1s dOFIC a tlaxeofl(l KL121 | UCh. UZdaxi s

o 1 si ~
o axi ol TLePAELE of BlbcyBaSHAT AnlRaE BBl ER: MRLMAPLLARGE UBltdfiprtece
| ongi t qultlhathea\)avsgladd t hr ough

2322, The waveguide neural interface device of Claim 2221, wherein the array-ef at least
one recording electrode sites-in communication with the electrical face of the circuit
board is located on a—frentthe first face of the neural device-that-is-ineommunieation
: : 1, and the waveguide isloeated-onabaek faceof
the-neural-deviee-thatis in communication with the optical face of the circuit board is

located on the second face of the neural device.

2423. The waveguide neural interface device of Claim 2322, wherein the circuit board

further includes a light source that provides light to the waveguide.

2524. The waveguide neural interface device of Claim 1, wherein the array of electrode

sites further includes at least one stimulation electrode site.

2625. A waveguide neural interface device, comprising:

+a)a neural device that is implantable in tissue and ineluding comprises a neural

device sidewall extending from a proximal neural device portion that is

the distal neural device portion extends along a first longitudinal axis:

b) an array of electrode sites that-supported by the neural device sidewall, wherein

the array of electrode sites are configured to electrically communicate with their

surroundings;-wherer-the-array-of-eleetrode-sitesineludes-and include at least

one recording electrode site_located on a first face of the distal neural device

portion;-and
ec)a first waveguide eeapled—te—t—he—ne&ml—deweeextendma from a proximal first
waveguide pertion that is connectable to a light source to a distal first waveguide

portion having a distal first waveguide end, wherein the distal first waveguide
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the first aperture in the neural device sidewall to thereby illumnate
selectively targeted tissue; ' I|-eft:ft wherelit-the--- .mnifted

46t yki - eadj acent to, but in a manner that avoids direct illumnation of,
the at least tine recording elfictrode site on tine cif the

illumnated tissue. 27726. The wayegui de neural interface device of Caim
2625, wherein the neural device is a neural probe. -28-27. The wavegui de
neural interface device of C aim262ui, wherein the neural device includes
an el ectrode substrate that is Iayer ed over the wavegw de, wher ein at |east
a portion of the.achavi.af .6l e S

substrate. 2928, The wavegul

3 sqewlt_hk@gdudmnﬂ hait t he
---pertionli %h i

. adj,a 1 at. least a. portion of
the array of F“%ﬁ?i%l%%*y“égh I‘ﬁ‘éﬁ?—épun—%}—*—g idﬁ\?‘rce of

Cl ai m 2827, mﬁermaimaltrelzaﬁmtsha) portion of the optteally-dissipating
portionli gﬁt .edi rect| ng el .e eENt e t r]d_s‘ I a er aI I beyond t he eI ect ode
subst r at e *sf ADFRE Wl é ¥ demice sERbon t he

el ectrode SUH}%ts"eé'étﬂif&e%ﬂ%@tﬁh@ﬁfb@d&ﬁ@e%wlaﬂﬁ 3- 231 The wavegui de
neural int erface device of O aim28n, wherein the el ect rode subst rate

i ncl udes & & lghbﬂmllgwm%ﬂ&@p&wﬂ&“ :

y
di aci pating , @%gen'pcb tlﬁ?@dﬁf‘agﬁﬁu?@ isicent to the |ight red| recllng elenent
of the wavegurde suc rasisS4rulireeted light ia scattered-travels
t hrough t He ¥Whewin thpdehuralireahdgtdhe drvest 0 redirect light traveling along the
distal first waveguide portion away from the second longitudinal axis and through

the first aperture in the neural device sidewall to thereby illuminate selectively

targeted tissue:



17-7-------- el eerredecite-is-afllaeent 3432. The wavegui de neural
interface device of Caim3-231, wherein the wavegui de i ncludes a second
optieally-dissitittin_ portionlight redirecting elenment and the neural

devi ce includes a second aperture that-earresFondsadl accnt to the second
optically dissApating-lieetionlight redirecting el enment of the wavegui de.
such that dissipated redirected light is scattered thronghtravels fromthe
second eptieaih ---ciissiptii :tl1l4;d:rt mhwinvH 'OA and thm thsh the
second :Vtherelenin tissue. 35-33. The maveQU|de neural interface device
of daim 1:. . Whe ] ' apertures i:s..el.ongat ed

t he second ongi t udi na veQU|o . e wav
i nterface delpinggudfnaChaisir282 wher tHve Hwave i eadti ght redirecting

el ement incl udes reflector reflects carrjed |i al,ong th
second | SngI PG Ral et *WHHE &‘?‘W e oM o agE
The wavegui désswepdpakertnioeblinoeadexiee thht Bleidndd4d: Aluniihatiehnvf! e dtabigct or
may ntlt*deco rlse..a Iec ively & d _surface t hat npdul ates the

path of refl jrelec sit Sl R e eV HR P Tof

C ai m 2- 625, ywhedigirbint he: ssh ﬁ%‘sp%h@dle'cbﬂhﬁg RASIRGlet §iftd thhiNge8dir eetgd by

the cJdut redi reedug el enent has a substantially uniformintensity as a
function of tigs g the second |I|ongitudinal axis of the

optit-ieThydissipatingdistal first wavegui de portion, 3937. The wavegui de
neural interface device of Caim 2625, wherein the waveguide further

i ncl udes7zn Thaervegride andradigkedd deyitayiClaoueb2sheheriethd heatbl devicelihe
wavegui de ney ral, interface device of Caim9937, wherein the cladding |ayer
IS patt%Pﬁ%é‘P5-%electlvely expose the core, wherein the

eptieal |l y-di ssipating-portawof istal first wavegulition. includes the

exposed core,, 41.3 he wa ui nt erface device of C aim 4e38,
wher ei nﬁ‘g%% B Wé‘éﬂ%%}gﬂ %RF%&&%&’LB%C& leé}flamB ﬁ’é‘%vg@iﬁllk e §?'é1ta?fiietflct?
knveeui jrlcRideksi 1 tele@ﬁoiw@hbﬁfaﬂertﬁbwbeﬁayaré@w%r ﬂﬁfe WRYdgaddd, Yvich 881 Q@Iéagga
mat eri al patterned on the exposed coré. 4240 he wavegui'de neur al

i nt er f apertigadeidhe 6?1‘3005?1%@0@3&1’56%&@@%(1 Phéh%?ileﬁéaww teade.pat i ng mat eri al
i s al um num oxi de.

gul de neur al

2928. The waveguide neural interface device of Claim 2827, wherein the waveguide is

mounted to the electrode substrate such that the eptieallydissipating—pertonlight

redirecting element is adjacent to at least a portion of the array of electrode sites.

3629. The waveguide neural interface device of Claim 2827, wherein at least a portion of

the optiecally-dissipating—portoenlight redirecting element extends laterally beyond the

electrode substrate.

3130. The waveguide neural interface device of Claim 2827, wherein the electrode

substrate is wrapped around the waveguide.
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4341 The wavegui de neural interface device of Caim4038, wherein the
exposed core is enbedded with optically dissipating nolecules. 4442. The
wavegui de neural interface device of Caim403fi, wherein the waveguide is
a thin-filmstructure. 4543. The wavegui de neural interface device of Caim
4638, wherein the wavegaide is an optical fiber. 4644. The wavegui de neur al
interface device of Caim4938. wherein the neural device includes an

el ectrode substrate that is wapped around the wavegui de, and wherein at

| east a portion of the array of electrode sites is |located on the electrode

substra 4 v e
wher ei n%tgﬁ@ %ﬁect%‘gﬁg suggﬁaqelgﬂlﬁﬁ% %(!é‘;s}ée:t icf(glglsrg é{E‘grr%e ‘%srtgrnattg‘l“ : %CE ctdﬁr e
t hat cosvlespdadsclided we-aesubotatt gpereyresthah cofraspatidssioptat egpticeli-Hésctpads
I'ight |seseattecedt avel through .t he fi rst apertu and the substrate
aperturgeﬁﬂﬁﬁ LST 41 iaselL g e l%@éﬂH@§¥€%f%?‘@?@5H¥ﬁfﬂcbfbat
wher ei nd&d@@q@é@f&dﬁ@dﬂedﬂ@ﬁ&é—@@&e&é&ﬂ%ﬂ@ﬂug}p{he@ﬁkt Mp&hire® At thegupRi-gel al |
4-941. The vvavegw de neural interface device of Caim474,5 wherein the
wavegui 8BEERES udes a second opti canyedi ssi patingporfictilight redirecting
el enent and the neural device includes a second aperture

t hat ecocr espondsadj acent to the second optically discipating portionlight
redir ecﬁﬁng—ﬁtén#ﬁte%fd%@llm{végﬁﬁﬂ@—d@wﬁ#ﬁéﬂmm—%“ védiatecthedredordihe

i seseat ) r second optically diseipating
pottiontight redden-dna e ugl. the second Aoettit', issue. 5E348 The
wavegui de neural interface devi ce of Caim2625, further conprising a
circuit _board that is.double i ncl s _an el ectrical, face havi ng

cl ectri S0E O oRbEd ha%urﬁhelitﬁrés i thETrT gbrVETEE e SPEaee and

an opti galudace séavdnepiaiipe Achpbrtionlioht acdiradtin dib@ ey 8@Uhdeupit49.
The Wavggul de ‘gpar al int erface deV| ce of aimit, wherein the optieallv

di s, si pafYIRgIPEREPO Al PRy BRATHEEL IR SresmBRtdsadiiceabdoatheoprcprdl oRFeatly

di f f usi ngﬁt hE8RE&ild iment- 6PTthe WilRg tﬁﬁiée%hﬁethﬁ?%éia?a%eﬁ
interface device of Claim1, wherein the eptieally dissipating-portionliAt
redir ecM@htﬁﬂM@@Lﬁ@a@@r%ﬂ@@@&@ﬂ%ﬁmﬁmt ers

: :‘Iglhtet ; t%glh 5006 o A ddaly! rg_:léli_ll.bf] a H'%‘itghlthé% o1 AL dL 8 LSy illuminate

i di nga- tissuwegui deF-separate---frem--the-nemi deviee, that ic
eanfivircilte dr-include& a-flghti--filfriN tnity-ekinment that
i,flift-ifE ts-the-cnilieehliglitnaway-fron fife-Vidifigboaril Tsepat
3533. The waveguide neural interface device of Claim 3231, wherein the first aperture is

<~

elongated in the direction of the second longitudinal axis of the waveguide.

3634. The waveguide neural interface device of Claim 2827, wherein the waveguide
light redirecting element includes a reflector tip that reflects carried light along the

second longitudinal axis_of the distal first waveguide portion.

3735. The waveguide neural interface device of Claim 3634, wherein the reflector may
ineladecomprises a selectively roughened surface that modulates the path of reflected
light.
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is-configared-tia-interfacre-wth-Ti mplusahly-ef-electrodesinis-a-m-the-w
i wegui det orionting-tfle: ligh-f-direethig

el oolefit.--of--th-e--wa-vetticie to- a- pretieterm-noil-Ehneior tioviee;
---wfiefei-o0---the---predefeeiniood
orienta-fiefeis--13,-aseti,-oh--aleeted-dia> !tio-ii-of-retifivetet,1-1ig
04-4.41-e grou-nit-teisitatthe-tiouttall-de \44eo0,--the-watreguitle,
satit.1/2he-eitetti-t-13,3arci--to-ot--l,2,a4-ene--of-the-other--struet-ore
s-in--1,1. tooplifig--kfelotles-lint--tite-wave.-gtaid" eiettris

of or ooy 17 o5 PR ARSI P8 q SR P 2lE MM agytel Mt

The, light Jg)ﬂsamg—tmeﬂgh—the{n}tle&aﬂwdl%p&tmg—pm trem edueatui by the Il;,ht redirecting
meffiefl--o0 etitipl -.- | L hei es-eoopl i nf he, -
wat . e ggll_gg_gl’g 51a§ ﬁfsélgéiiaflgﬁ ly tumfIBW'I*H eélspydlsglt Il[l.m%tlon o?%ilstance along Phe @

t pli fi gtdnpeublirgi] @94 bf IKSbhReBd-didneRbiddistABlirshadvefuidé behibn.

55s--tho. -1 X*fif{1l

mti--faeiE d-eirektit--boafft-iheifitling-ntf-opt.11 fett-o,

at 4 - 05bay | Bhoshhkeaks AhSeIner@bOOREAL GPORRNI Sk ~whLRT NEGNbESEN i
--laeo4-fitTek( --bo teles:. eontorholL-5 ft-Efoti ettiapling the-
ratiral ftdéa@‘anclhdh%an mnercorei ancea claddinglayereovst testaret --- boa ri d- havi ng

4038. The waveguide neural interface device of Claim 3937, wherein the cladding layer

is patterned to selectively expose the core, wherein the eptieally-dissipatingpertion—of
the-waveguidedistal first waveguide portion includes the exposed core.

4139. The waveguide neural interface device of Claim #4638, wherein the optically
dissipatingpertien—efthe-waveguidedistal first waveguide portion further includes a

layer of optically dissipating material patterned on the exposed core.

4240. The waveguide neural interface device of Claim 4139, wherein the optically

dissipating material is aluminum oxide.

4341. The waveguide neural interface device of Claim 4638, wherein the exposed core is

embedded with optically dissipating molecules.
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electriciiheitititiontattai 57, The tnetheti-elidatin
Sars44lffeta-{teliplinthartiedi ng-coupling-therwit diecirettit beard
tri-eweveDiiiieveiteuit-ltoard- structerexidid-ceiteling-thedie
dessitte-te-di e-wayeteuivicridatruetere: device QAR .circa"t-stect.a?
dereeittlietaiplid-g-the lie-nettral-elevieiticirixeit-beiatil-stitteterix:

Theahetliteel-efatiries:3,-witereiii-et wavegiiiiie to the het i
#.-tt'ettx -10 - taittn a WAV egt-tkite-l1Their-til-fie te -the.
eavetaiitie-tattar-al device Arad-urn, et): -eit I cal probri

4442. The waveguide neural interface device of Claim 4638, wherein the waveguide is a

thin-film structure.

4543. The waveguide neural interface device of Claim 4638, wherein the waveguide is

an optical fiber.

4644. The waveguide neural interface device of Claim 4638, wherein the neural device
includes an electrode substrate that is wrapped around the waveguide, and wherein at

least a portion of the array of electrode sites is located on the electrode substrate.

4745. The waveguide neural interface device of Claim 4644, wherein the electrode
substrate includes at least one substrate aperture that corresponds to the exposed core,

such that dissipated-redirected light is-seatteredtravels through the first aperture and the

substrate aperture.

4846. The waveguide neural interface device of Claim 4745, wherein the electrode

substrate includes an optically dissipating material.

4947. The waveguide neural interface device of Claim 4745, wherein the waveguide

includes a second eptieally-dissipating—peortionlight redirecting element and the neural
device includes a second aperture that—eerrespondsadjacent to the second eptieally

dissipating—peortienlight redirecting element of the waveguide, such that dissipated
redirected light is—seattered—threughtravels from the second epteally—dissipating

pertienlight redirecting element and through the second aperture to thereby illuminate

tissue.
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5648. The waveguide neural interface device of Claim 2625, further comprising a circuit
board that is double-faced and includes an electrical face having electrical components
that interface with the array of electrode sites and an optical face having components

that interface with the waveguide.

5%t49. The waveguide neural interface device of Claim 1, wherein the optieally
dissipating-portienlight redirecting element includes an optically diffusive portion that
diffuses light.

5250. The waveguide neural interface device of Claim 1, wherein the eptically
dissipating-pertienlight redirecting element includes an optically scattering portion that
scatters light.
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51.  The waveguide neural interface device of claim 38 wherein the neural device

includes an electrode substrate that is wrapped around the waveguide, and wherein at

least a portion of the array of electrode sites is located on the electrode substrate.

52. The waveguide neural interface device of claim 51 wherein the electrode substrate

includes at least one substrate aperture that corresponds to the exposed core, such that

redirected light travels through the first aperture and the substrate aperture.
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53. The waveguide neural interface device of claim 52 wherein the electrode substrate

includes an optically dissipating material.

54. The waveguide neural interface device of claim 1 wherein the neural device has a

first length from a proximal neural device end to the distal neural end and the waveguide

has a second length from a proximal waveguide end to the distal waveguide end and

wherein the light redirecting element resides at the distal waveguide end with the second

length being less than the first length to thereby position the light redirecting element

opposite the aperture in the neural device sidewall of the distal neural device portion.

55. The waveguide neural interface device of claim 1 wherein the light redirecting

element is supported by the waveguide at the distal waveguide end.

56.  The waveguide neural interface device of claim 1 wherein the light redirecting
element is supported by the distal waveguide portion at a location that is proximal the

distal neural end.

57.  The waveguide neural interface device of claim 25 wherein at least a portion of the

redirected light is directed laterally away from a second longitudinal axis of the distal

waveguide portion,

58. The waveguide neural interface device of claim 1 wherein the neural device

includes an electrode substrate that is layvered over the waveguide, wherein at least a

portion of the array of electrode sites is located on the electrode substrate.

59. The waveguide neural interface device of claim 58 wherein the waveguide is

mounted to the electrode substrate such that the light redirecting element is adjacent to

at least a portion of the arrav of electrode sites.
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60. The waveguide neural interface device of claim 58 wherein at least a portion of

the light redirecting element extends laterally beyond the electrode substrate.

61. The waveguide neural interface device of claim 58 wherein the electrode substrate

is wrapped around the waveguide.

62. The waveguide neural interface device of claim 58 wherein the electrode substrate

includes a substrate aperture that corresponds to the first aperture adjacent to the light

redirecting element of the waveguide such that redirected light travels through the first

aperture and the substrate aperture.

63. The waveguide neural interface device of claim 1 wherein the waveguide includes

a second light redirecting element and the neural device includes a second aperture

adjacent to the second light redirecting element of the waveguide, such that redirected

light travels from the second light redirecting element and through the second aperture

to thereby illuminate tissue.

64. The waveguide neural interface device of claim 1 wherein the first aperture is

elongated along a longitudinal axis of the waveguide.

65. The waveguide neural interface device of claim 5 wherein the reflector comprises

a selectively roughened surface that modulates the path of reflected light.

66. The waveguide neural interface device of claim 25, wherein the light redirected by

the light redirecting element has a substantially uniform intensity as a function of

distance along the distal first waveguide portion.

67. The waveguide neural interface device of claim 19 wherein the distal first

waveguide portion further includes a laver of optically dissipating material patterned on

the exposed core.
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70.  The waveguide neural interface device of claim 1 wherein the waveguide is a thin-

film structure.

71. The waveguide neural interface device of claim 1 wherein the waveguide is an
optical fiber.

72.  The waveguide neural interface device of claim 1 wherein the light redirecting
element includes an optically diffusive portion that diffuses light.

73. A waveguide neural interface device, comprising:

a) a neural device that is implantable in tissue and comprises a neural device

sidewall extending from a proximal neural device portion that is connectable to a

pulse generator to a distal neural device portion, wherein at least the distal neural

device portion extends along a first longitudinal axis;

b) an array of electrode sites supported by the neural device sidewall, wherein the

array of electrode sites are configured to electrically communicate with their

surroundings and include at least one recording electrode site located on a first

face of the distal neural device portion:

c¢) a waveguide extending from a proximal waveguide portion that is connectable to a

light source to a distal waveguide portion having a distal waveguide end, wherein

the distal waveguide portion extends along a second longitudinal axis and is

supported by a second face of the distal neural device portion in a side-by-side,

co-axial relationship;
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recorded by the recording electrode site to the proximal neural device portion.

74. The waveguide neural interface device of claim 73 wherein the at least one

recording electrode site in communication with the electrical face of the circuit board is

located on a front face of the neural device, and the waveeuide in communication with

the optical face of the circuit board is located on a back face of the neural device.

75. The waveguide neural interface device of claim 79 wherein the circuit board

further includes a light source that provides light to the waveguide.




