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Group X: Claims 130-158
Group X):.Claims 158-187

— see extra sheet

1. I:l As all required additional search fees were timely paid by the applicant, this imternational search report covers sll searchable
claims, .

2. I:l As all searchable claims could be searched without effort justifying sdditional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos,:

4, g Ne required additional search fecs were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1, B/{1)}-123/{1)

Remark on Protest I:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payvment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Group X: Claims 130-158
Group XI:Claims 158-187

This application contains the following Inventions or groups of inventions which are not so linked as to form a single ganeral inventive
concept under PCT Rule 13.1. In order for all inventlons to be examined, the appropriate additional examination fees must be paid,

Group | Is directed o a device for interfacing with a tissue in a blological environment, the device comprising: a flexibla or stretchable
substrata; a flexible or stretchable electronic circuit comprising one or mors inorganic semiconductor circuit elements supported by the
flaxible or stratchable substrate; and a barrier layer encapsidating at laast a portion of the flexible or stretchable electronic circuit;
whergin the barrler layer and the flexibla or stretchable substrate limit a net leakage current from the flaxible or stretchable electronic
clrcuit to an amount which does not advarsely affact the tissue; and whersin the flaxible or siretchable substrate, the flexible or
stretchable elactronic clrcult and the barrier layer provide a net bending stiffness of tha device low enough that the device establishes
conformal contact with the tissue in the blologlcal environment.

Group il Is directed to a device for interfacing with a tissue in a biclogical environment, the device comprising: a fiexible or stretchable
substrate; a flexible or stretchable elsctronic circuit comprising one or mora inorganic semiconductor circult elements supportad by the
flexible or stretchable substrate; and a barrier layer encapsulating at least a portion of tha flaxible or stratchable electronle circuit;
wherein the bamier layer is pattemned so as to selectively modulate physical contact, thermal contact, optical communication or electrical
communication between the flexible cr stretchable electranic circuit and the tissue in tha biological environment; and wherain the flexible
or sirgichable substrate, the flexible or stretehable electronic circuit and the barrier layer provide a nel bending stiffness of the device low
anough that the device astablishes conformal contact with the tissue in the biclogical environment.

Group Il is directed to a devics for interfacing with a tissue in a blological environment, the device comprising: a flaxible or stratchable
slibetrate; a flaxible or stratchable electronic circult comprising one or more inorganic samiconductor Girouit elsments supported by the
fiexible or stratchable substrate; and a barrier layer encapsulating at least a portion of the flaxible or stretchabla electronic circuit;
wherein the barrier layer and the flexible or stretchable substrate limits heat transfer from the flexlble or stretchable electronic cirtuit to
the tissus in ths biclegical environmant to an amount that doas not advarsely affect the tissue in the biolegical environment: and wherein
the flexible or stretchable substrate, the fiexible or stretchable elsctronic circuit and the barrler layer provide a net bending stiffness of
the davice low enough that the device establishes conformal contact with the tissue in the biclogical environmant.

Graup IV is directed to a device for Interfacing with a tissua in a biclogicat environment, the device comprising: a flaxible or stretchable
substrate; a flexible or stretchable elactronic circult comprising one or more inorganic semiconductor clreult alements supportad by the
flexible or stretchable substrate; and a barrler layer encapsulating at least a portion of the flexdble or stretchable electronic circuit;
whersin the barrier layer is patterned 50 as to provide one or more permeabls reglons that are selectively perneable to one or more
target molecules to allow transport of the target molecules from the biological environment to the flexible or stretchable electronic circuit
or from the Rexible or stretechable elactroniz circult to the biclegical environmant; and wharein the flexible or stretchable substrats, the
flexible or stretchable elactronic cireult and the barrier layer provide a net banding stifiness of the device low enough that the device
establishes conformal contact with the tissue in the biological environment,

Group V Is directed o a davice for Interfacing with a tissue in a biological environment, the device comprising: a flexible or stretchable
substrate; a flexible or stretchable electronlc clreuit comprising one ot more inorganic semiconductor circuit elements supported by the
flexlble or stretchable substrate; and a barrler layer encapsulating at least a portion of the flexible or stratchable slectronic circuit;
wharaein the barrier layer is pattemed so as to provide one or more impermaable regions that are impermeable to one or more target
molecules to prevent transport of the target molecules from the biological anvironment to the flexible or stretchable electronic circuit or
from the flexible or stretchable slectronic cireuit to the biological environment; and wherein the flaxible or stretchable substrate, the
flexible or stretchable electronic circuit and tha barrier layer provide a net bending stiffness of the device low enough that the device
establishes conformal contact with the tissue In the biological environment.

Group Vl is directad to a davice for Interfacing with a tissue in a biological environment, tha device comprising: a flexibla or strelchabla
substrate; a flexible or streichable electronic circuit comprising one or more inorganic semiconductor circult elements supported by the
flexible or stratchable substrate; and a barrier layer encapsulating at least a porfion of the flexible or stretchable electronic circuit;

- wharein the transparent regions transmit to or from the flexible or stretchable elactronic clreult ultraviolet, visible or nearinfrared
electromagnetic radiation having a preselected wavelongth distribution or wherein the barrier layer is pattorned to provide one or momn
opague reglons that substantially pravent transmission to or from the flexible or stretchable slectronic circuit of electromagnedic radiation
having a preselected distribution of wavelengths in the ultraviolet, visible or near-infrared regions of the electromagnetic spettrum; and
wherein the flexible or stretchable substrate, the flexible or stretchable electronic device and the barier layer provide a net bending
stiffness of the device low engugh that the device sstablishes conformal contact with the tissue in the biclogicat environment.

Group V1! is directed to a device for interfacing with a tissue In a blological enviranmant, the device comprising: a fiexible or stretchable
substrate; a Rexible or sirelchable electronic circuit supported by the flexible or stretchable substrate, wherein the flexible or stretchable
electronie circuit comprises a plurality of sensors, actuators or both sensors and actuators providad in an array and one or more
inorganic semiconductor circult elements; a controller in communication with the flexible or stretchable electronic circuit, the contralier
configured to receive input signals from the flsxible or stretchable elactronic circuit and provide output signals to the flaxible or
siretchable elecironic circult, whereln the controller receives and analyzes input signals comespending te ene or more measurements
from said sansors and generates oulput signals that control or provide one or mora sensing or actuation parametar to the flexible or
stretchable electronic ¢irguit; and a barrier layer encapsulating at least a portion of the flaxible or stretchable electranic circult; wherein
the flexible or stratchable subsirate, the flexible or stratchable electronic circuit and the bamier layer provide a net bending stiffness of
the device low enough that the device establishes conforma! contact with the tissua In the biclogical environment.

-~ see next sheet
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Group Vil is directed to a device for collecting electrophysiclogy data from a tissue in a biologlcal environment, the device comprising: a
flexible or stretchable substrate; a flexible or stretchable electrode array comprising one or more inorganic semiconductor circuit
slemants and a plurality of electrode elements positionad in electrical communication with at least a portion of the semicanductor circult
slerments, whareln the one or more inorganic semlconductor circuit elements include multiplex circuilry and ampiification circuitry, and
wherein the electroda amay Is supported by the flexible or stretchable substrats; a barrier layer encapsulating at least a portion of the
Tlaxible ot strelchable slscirode amay to limit 3 net isakage cument from flaxdble or straichable electrode array 1o the tissue to an amount
that does not adversely affect the tissue;

Group IX Is directed to a device for interfacing with a tissue in a biological environment, the device comprising: a flaxible or stretchable
substrate; s stretchable or flexible aray of light emitting diodes comprising a plurality of light emitting dicdes in electrical communicstion
with a plurality of stretchable or flexible slectrical interconnects, tha stretchable or flaxible array of light atnitting dicdes supported by the
flexible or stretchabla substrate: a barrier layer encapsulating at least a portion of the stretchable or flexible array of light emitiing diodes
to limit a net leakage cument from the stretchable or flexible amay of light emitting diodes to the tissue to an amount that does not
advereely affact the tissus; wherein the flexible or stretchable substrats, stretchabls or flaxible array of light amitting dlodes and the
barrier layer provide a net bending stiffinass of the device low enough that the davice establishes conformal contact with the tissue inthe |-
blolegical environment.

Group X is directed to a method of sensing or actuating a tissue In a biological envirenment; the method comprising: providing a subject |
having tha tissue in the biological environment; providing a conformable devics, the device comprising a flaxible or stretchable substrata;
a flexible or stretchable elecironic circult supported by the flexible or stretchabla substrate, wherein tha flexible or stretchable electronic
clreult comprises an plurality of sensors, actuators or both sensors and actuators provided in an array, wherein seid sensars or actuators
comprise one or more inorganic semiconductor circuit elements; and a bamier layer encapsulating at least a portion of the fisxible or
stretchable electranic circult; wherein the barrier layer and the Rexible or stretchabie substrate limit a net leakage current from the
flexible or stretchable electronic circuit to an amount which does not adversely atfect the tissue or said barrier layer |s pattemed s as to
selactively modulate physical contact, thermal contact, optical communication or electrical communication between said flaxible or
streichable electronic circult and seid tissue In sald biological environment; wherein the flexible or stretchable substrate, the flexible or
strotchable electronic circuit and the barrler kayer provide a net bending stifiness of the device low enough that the conformable device
establishes conformal contact with the tissue In the biclogical environment; contacting the tissue with the conformable davica, thereby
establishing the conformal contact such that at feast a portion of tha plurality of sensors, actuators or both seneors and actuators of the
array ta provided in physical contact, electrical communication, optical communication, fluid communication or thermal communication
with the Bssus in tha biclogical anvironment; and sensing or actuating the tissue in contact with the conformable devica.

Group X1 |s directed to a devica for establishing an interfaca with a skin of a subject, the device comprising: a flexible or stretchable
substrate having an avarage modulus less than or equal to 1 MPa; a flaxible or stretchable electronic circult comprising one or mere
inerganic semiconductor circuit elements, said flexible or stretchabla electronlc circuit supported by the flaxible or sirelchable substrate;
and a barrier layer encapsulating at least a portion of the flexibie or streichable slectronic circuit, the flexible of stratchable sub or
both Rexible or stratchable electronic circuit and the substrate; whersin the flexible or strefchable substrate, barrier layer and the flexible |-
or stretchable slsciFonic circuit provide a net banding stffness of the device low anough that the device establishes conformal contact
with the skin of the subject.

The inventions listed as Groups I-XI do not relate to a single general inventive concept under PCT Rula 13.1 becausa, under PCT Rule
13.2, they lack the same or cormesponding special technical featurss for the following reasons:

Groups X lack unity of invention, because even though the Inventions of thesa groups require the technical faatures of a flexible or
stretchable electronic clreuit comprising cne ar more inorganic semiconductor circuit slements supported by the flexible or stretchable
substrate; and a barier layer encapsulating at least a portion of the flaxible or strstchable alectronic circult, whersln the fiexible or
stretchable substrats, the flexible o stretchable electronlc circuit and the barrier layer provide a nat banding stiffness of the davice low
enough that the device establishes conformal contact with the tissue In the biological environment, these technical feature are not
speclal technical features as they do not make a contribution over tha prior art in view of US 2006/0286785 A1 to Rogers et al.
(herainafter Rogers), which discloses a flaxible or stretchable electronic clrcuit (para [0012], [0013], [0032]} comprising one or mere
inorganic semiconductor circuit elements (para [0015]) supported by the flexible or streichable substrate (para [00186], [0038]); and a
barrler layer encapsulating at least a portion of the flexible or stretchable electronic clrcuit (para [0032] - encapsulating layer or coating),
wheraln tha flexible or stretchable substrate, the flaxible or stretchable electronic circuit and the barrier layer provide establishes
conformal contact {para [0113], [0129]). Rogers doas nat explicily disclose a net bending stiffness of the device low enough that tha
device establish conformal contact or that contact is with the tissus in the bisloglcal environment, but discloses X-ray imagers that
conformelly wrap around the body to digitally Image desired tissuas (para [0129]). Further, US 5,800,350 A to Copplascn et al.
(hereinafter Coppleson), discloses the davice establish conformat contact or that contact is with the tissue in the biological environment
(Fig 9; col 11, In 8-13}. It would have baen cbvious ta ane of skill In the art wherein the flexible or stretchable elactronic circult would
have a nat bending stiffness of the device low enough to allow It to conform to the tlssue, as disclosed by Coppleson, and, further, use
that technical featurs in the device, as disclosed by Rogers, to provide a device adapted for bialoglcal environments.

Groups |-XI thareforg lack unity under PCT Rule 13 because they do not share a sama or correspending special technical featura.
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