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(512 a) [These discussions will refer to both Fig. 1, which
depicts an exemplary sensing element based on the general
configuration of a parallel plate capacitor, and Figs. 2, 2a, and 3,
which depict exemplary sensing elements based on the general
configuration of an interdigitated capacitor.] (56EH15—181T
H)
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(812 b) TIn one embodiment, the analyte-responsive dielectric
material is chosen from the family of materials comprising so—called
“polymers of intrinsic microporosity” (hereafter called PIMs). J

(F7E217—1917H)

BARGER | —EEMETIE, RERISESZEEMHE. WO 5 TEFY
HSOABEDRYI—] (L%, PIMs EFEhD) 28THEO—HMID
BEREN D,

(512 c¢) [TPIMs have the advantage of possessing microporosity that
is not significantly dependent on the thermal history of the
material. PIMs thus may offer advantages in terms of being
reproducibly manufacturable in large quantities, and in terms of not
exhibiting properties that change upon aging, shelf life, etc.] (&
8E7—101TH)

HAER IMs (&, MHORBEICIHEICKTFI S OB, 27
DHEEF&% EDFRZRET S, LEEAST. PIMs(F, KEIZH
ARTREICELSAIRETH D E VDI R T, FEEME, RUFFRFRFICEI ST
LT HHEZESLTVEVSAT, ARZzRERHI S t#%é

(8l2d) TlIn this context, the terms “microporous” and
“microporosity” mean that the material has a significant amount of
internal, interconnected pore volume, with the mean pore size (as
characterized, for example, by sorption isotherm procedures) being
less than about 100 nm. Such microporosity provides that molecules
of organic analyte (if present) will be able to penetrate the
internal pore volume of the material and take up residence in the
internal pores. The presence of such analyte in the internal pores
can alter the dielectric properties of the material such that a
change in the dielectric constant (or any other suitable electrical
property) can be observed. Without being limited by theory or
mechanism, applicant considers that the disclosed sensing element
1/101, relying on a microporous dielectric material, may have
advantageous properties with regard to the sensing of an organic
analyte, in that a measurable change in an electrical property of
the dielectric material may be caused by the presence of the analyte
molecules in the pores. Thus, it may be possible to detect the
analyte without the analyte molecules being required to be



solubilized in the polymeric material itself to a sufficient extent
to cause a change in a property of the polymeric material such as
swelling and/or expansion (although such a phenomenon may also occur
and may also contribute to a measurable electrical response). Such a
microporous nature of the analyte-responsive dielectric material may
contribute to increased sensitivity of the dielectric material to
smal| amounts of organic analyte.] (£8E11—28%TH)

Ezgnnu . u@iﬂﬁﬂ }DL\T FH_E r‘7|:|?|..§0)] &U Egl:lﬂ.-g]
. H*-{?ﬁ‘?ﬁnﬁﬁ*ﬁ@ NEDOHEEER S n-HEAFEZAL. THAE
(BIZIE, BREFREFERICE>OTHEMTOMND) F #7100 nmKiE
’C*&')%)o CD&EHHTIVOAEICKY, EREEADSF (FET H5R)

H*—l@lﬂ“ﬂ‘ﬁﬂﬂ@?ﬁl_,w_b W*ﬁ"ﬂ]?“ EETAHCEMNTREE D,
nB"fﬂi?L':P(D DEOGREADHEEIE, HHOFEREEZLTILSIELI LN
TE. %er( LD THEER (RFIthDEE 0)&?3@& B OEEHINER
RBINFTDH, BmXIIEBICLE>THIESNESZ &G <. Hjﬁﬁ)kli /0
?Lﬁ EWH*-H KETHHATINDIBNMFF1.710 11, FEAMHED

'ﬁE’J‘—T’-?|$0)/E|IIE_IﬁE7Q~£1t75\%H]}'L¢0)1@1715 r FDFEIC J:’J’CELAEF%)&

WS RICEWNT, BRBREORIANICETL2EFALGRHEZE I LI ENHDE

@&%16 L= 2T, REZFH, BRRUV A/ RIEIFR (2L, ZD
FSLBELERELHCENHY, VI YMNTTRLBELNRSICHET
CENBB) HED, RYIT—MHOFEOELEZLEL SOOI+
)< — Hﬂ§%®¢17mméhé LERBELETIC, RIKERD
t#T ECHYRFD,. cOLIBRALEEFERMHBOI/OAE

N @Wﬁﬂw mz@ﬁ%@%Awmhmﬁﬁtﬁﬁiéct#&

%

-
o
a8
TN

O ot fift O

(512 e) [TlIn general, the edges of the various layers can be
aligned flush with each other (as depicted in the exemplary
embodiment of Fig.1).] (51 6E3—4%TH)
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