WO 2019/152832 PCT/US2019/016335

PROVIDE DEVICE COMPRISING A

SENSOR ARRAY HAVING A
PLURALITY OF VOC SENSORS

S115

HEAT ONE OR MORE OF THE VOC
SENSORS TO AT LEAST AFIRST

OPERATING TEMPERATURE
$120 \
CONTACT ONE OR MORE VOC
SENSORS WITH A TARGET FLUID
FLOW

DETERMINE A SET OF
CONDUCTANCE CHANGE VALUES
FOR ONE OR MORE VOC SENSORS

DETERMINE A GAS COMPONENT
CONCENTRATION FOR ONE OR
MORE TARGET VOCS WITHIN THE
TARGET FLUID




WO 2019/152832 PCT/US2019/016335

200
—

PROVIDE DEVICE COMPRISING A SENSOR
ARRAY HAVING A PLURALITY OF VOC SENSORS
S206
\ HEAT ONE OR MORE VOC SENSORS
TO AN OPERATING TEMPERATURE

S204

CONTACT VOC

SENSORS WITHA
SAMPLE FLUID FLOW

MEASURE BASELINE g . e - S230
CONDUCTANCE OF

)
VOCSENSORS || ADJUST BASELINE

|
CONDUCTANCE OF |
| VOC SENSORS J'

REMOVE
FLUID FLOW | |

Inlaiaiely’ Ssieieiele  Sstesendl

CONTACT VOC

SENSORS WITHA REPEAT FOR

ADDITIONAL

CONTROL FLUID FLOW

S220 CONTROL FLUID
: FLOWS

MEASURE A CONTROL
CONDUCTANCE FOR
VOC SENSORS

NET CONDUCTANCE
VALUE FOR VOC SENSORS



WO 2019/152832 PCT/US2019/016335

S232
re

————

| ADJUST BASELINE |
| CONDUCTANCE OF M~ = — e e e e -
| VOC SENSORS |

b e e e ey e e e e

CONTACT VOC
SENSORS WITHA
TARGET FLUID FLOW

|
|
|
|
|
|
- 5234 |
|
|
|
|
|
|
|
|

MEASURE A SIGNAL
CONDUCTANCE | <—— 5235
FOR VOC SENSORS
I R -
| REPEATFOR |
DETERMINE A SET : Tiggg_'r%'tﬁ'lb :
. OF CONDUCTANCE M hows

CHANGE VALUES
FOR VOC SENSORS

DETERMINE A GAS
COMPONENT

TARGET VOCs WITHIN
TARGET FLUID FLOW

OPERATE USER
INTERFACE TO
COMMUNICATE
RESULTS OF
ANALY SIS




PCT/US2019/016335

WO 2019/152832

4/24

98¢

¢0¢ 7

174512

451>

03¢

Cc8t

08¢

88¢t

14513

8LE



PCT/US2019/016335
5/24

WO 2019/152832

dv 9Ol

CLE 0LC
€5t pcg

CCe gl I9%

89¢

_ _
e
| | 02
7281 OvE
90¢ A



WO 2019/152832 PCT/US2019/016335

0/24

502y

-
e -
- -
. w |
an - - - P
y 1 . .
. . . P
n . n . n . o .
. . . . . o .
. . . . . . - o -
. . . . . o - o -
. . . . . . o r T -
. . . . . - r T -
. . . . . . - -~ N -
. . . . . e T -
e e e . . . . .
P . . . . .

516

518

520

FIG. 5



PCT/US2019/016335

WO 2019/152832

7124

300

312

h-—-—rl

308

I
]
Lo J

310

314

316

500

526

528

530

FIG. 6



PCT/US2019/016335

WO 2019/152832

8/24

08¢

/.

JOV4ddINI 4450

L Old

 ndno
e . | wdno | SPON NG ot — )
Ele(] J0A
NMN . l S|NPOA UOIIENUS3UOT] OOA -‘ ONN
0es . eje( einjessdws] a|npopy ainjessdws} BuessdQ _‘ qL/
E 3|NPOJA Juswiabeuey Moj4 SES Ol /.
i
eJe(] 9oUBIONPUOY aINPO B1_ INS
0z i
é ajnpojy abueyn souBONPUO) _
SNOILONYLSNI aZ
AHOWIN V0L
T C— - — s 1
‘ 0Ls — .
d0383904d s3TouiNnon | 204
30/
b 201
90€

0oL — yog —

IR REEES N TR

9L¢

dOSN3S O0A

HOSNIS OOA

dOSNIS Q0A
AVHAEY dOSNES




PCT/US2019/016335

WO 2019/152832

9/24

d8 Old

auowossyd uoysg sad sjied
OUiE 1474 057 Ot

R ”w&&«aﬁ,a%u,aﬁﬁﬁﬁﬁﬁaﬂ“_\aﬁaﬁaﬁ‘..ﬂ_..xuxk..,l._.ﬁ.,l._..l.__,ﬁmﬂ\%ﬁﬁﬁﬁﬁ&%ﬁh\h&ﬁ&_ ,,,,,,,,,,,,
R A, - S ‘. o Rt
._.“w._\i\.__._.__..__..__..__..__..__.xxhhnuu%wh\\ka&% Qﬁ%ﬁu\i&h&&&&&h&xﬂh ; o ISP PP LA B p b &

..T.n,-”ﬂ%hp..qu_..._.r.ﬁ.._..n_.

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

A Gt Sl
B S Sgee
33 P S04
£3:3 £4 SUd-%
3830 T SOG e

R R R R R R R

H}_T‘-T‘-T‘-T‘-T‘-T‘-T‘-T‘-T‘-T‘-T‘-T‘-?ﬁ,‘-'."-T-?-T-?-?-?-?-T-?-T-?-.:-?-?-T-T-?-T-?-T-T-T-T'-Ti -
a ~ )

~
>

- B

*

Asojeroqet ul pajsal {(sanjoqii})
JUOWIOIBYJ 9j199g IN0j4 pPoY

3
{‘:}_

-

@ =«
& 8 7

=
=
S'—QL}MGHEL&'} FIUBIINRUDT JIN

Tyt 74 AN

V8 Old

FUDICIBYY UDIIG Jad sieg
DUE 3473 1341 00T

PSSP PSR 1 020
N5 AL e e A e e A e e e e

“ﬁa.»a .___“WM.M .H.ﬂwﬁm.-xﬁ,‘w&h. ............. ..”"qv.L..?..L.uuuuauuuunnunnunaunauvw ............................................................................................................ e - .MW\N

503 G S

L P P LA A A
s :
P I o - N\Aﬂ.\.n.n\\\x“.\_.v\\.\,\w A . .
L] r ‘ FEF \H\.‘ll“\\“‘
.w .hm S48 wﬂm L EPECL R APt ras, .
. ﬂ_ﬂ . . . . .\\t-\l-.lu\u‘\l!\lul\.\..\.\l‘\l-\uﬁlln

ﬂmﬁ m.._\m.m. .wﬁwﬁ..mx.\.o\\x .....
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e e
WOR 2 SO B

r 4
IIIII

{SOLRUOUBU] IDUBIINPUDD I8N

,,,,,,,,,,,,, . g
Aiojeioqget ul palssy
{a1e1a0e JAusipelspent-71's)
JUOIDIBUd UIOIA] 1RSI UBIpUY



PCT/US2019/016335

WO 2019/152832

10/24

auouiomyd uolpg sad siied
413 454 (%% T

1

R W&_Lmmmmmmmwwwm»_hm_Lh,_,rm_‘._,v,___.l___.m_mmrrrrrrrrrrrrm.m.m.m.t#ttL s A B

e _ AL PETTS
\m\...., A p P P IPAATAAAAAALECL LTI TTLEER IO WAEESS

1..1 Illl .-I .1.%' I-“

Pd T gy

Aisojeioqet ul paisay (jewsspolody)
BUOLLIOIBY 3]39ag asnoyalem

o

L{E :

2%
o

<2
o

@

™N
{SOYIDUBU] SRURIINPUOT ION

w3
5%

iz

<

-

BuDMIGIBYd udiiig Jad sy
DOE BOT 051 001

.“wO mm 5C .Mm EEEEP.

pd €4 5044

{SOULUOURY) QOUBIINPUOT 1aN

Alojeioqe Ul polsay (SULIO1LIBG)
3UOWIDIaLY 91009 23194e81)



PCT/US2019/016335

WO 2019/152832

11/24

inoj4 Ul sapjaag asno

V6 Ol

{saynuiw) aung

0% G o g

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

1111111111

-
1
o r_- - ] L - " - - L] r L ! r.r r dJ4 - r.r
. - . . .
. 1 - - ' - - LR
- ] . . - ] . F
- mm I ] + - ¥ r o+ - . - - ]
r [ ] [ * - [l . - - ] k
. - . . F . -
. . : . M . X . -
. . - - LI - - > - - - T -
- 1 ] L - - - T | ] -
- ] -r - - ' - -
§ . v.l aaiialir) ' [ ] . ] - 1
a (] - . . ] . 3 .
[ Pk - . 1 -8 - - F LI r + - o - - o,
[} [l Fo- 1 F
iv ﬂ
- . - P T

YaIEM

ahll

: .-
L]
1]
F
[ ]
1]
F
L]
1]
1]
r TN N L]
1]
r r rr r - [] r - r r - . - . - s r roa . F
o . . . o - L . . . .
N . . . - . K .
l—. LI . .l‘ 1l‘ kg T r r
“__ i _ . N . .“. ) - - N ] .
" : LT - A ' . " . i * nr
L] 2t o * ’ L . . ‘- e e e Y e "
Ll L L 4 d . PN+ . . s F " - - K 4 L + W e e e e e e e



PCT/US2019/016335

WO 2019/152832

12/24

r
o
= =@ FgrFrpgFFFs - @ r g - FFEY + F -5 -
r L]
r i

Sa1Rae G

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Py, 1BURS O5UEE

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

. L
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

28 UO0IISOd E: OLI001E mmv
inoj4 ui sajiasg a138ied) anl




PCT/US2019/016335

WO 2019/152832

13/24

i UOIHSOd (91e1aoe JAulipedapes}s
-Z1°6) 4nOJ4 Ul YIO|Al [EDIN UBIPU] DATT

(SWyO) 23ue)sisay



PCT/US2019/016335
14/24

WO 2019/152832

el ol R o u...\& : A% s s =,
" . T LT A e Tt oo o T P T, A ..
L o --lllq __.l-_lq ' _.1.!L ’ v-.h‘ ll._. " o -‘.ﬂ\..‘ -l.-l e qu... A l-.l\i.._.“ b .".__.1_‘“1\“- ._.I.n“ ﬁ.....

- - - . r r
- [ ] [ ] 1

- . . r - .
..I.lllllllllllllllllll‘lllllllllllllllllll-.llllllllllllllllllll‘lllllllllllllllllll lllllllllllllllllll..l._.lllllllllllllllllll.‘.lllllllllllllllllllhlllllllllllllllllllli.lllllllllllllllllll‘lllllllllllllllllll‘i+a

e .
‘w -
‘. ’,
‘w ..
‘w -
‘. ’,
o 1 S v T T S o o B N I .
.l

‘m

‘w o .
.l -. b ra r m r I1 T B -_1
‘m ", Baliuaiey-uall T L .
‘m rFEEE+FSF AT EN r - .
‘w - r
‘. ’,
‘w ..
‘m ____“
™ .
'R EEBEERERER una
‘w -
‘. ’,
‘w ..
‘w -
‘. ’,
‘w ..
‘w -
‘. ’,
‘w ..
‘w -
u .
‘w ..
‘w -
. : .
w .
.l —..—. —.‘
”l ! F ..
.l H E H E N NN NN NN NN NN N NN N NN N NN NN NN NN N NN ENEE NN N NN N NN N NN NN NN NN N NN N NN N NN N NN N NN E NN N NN N NN N NEE NN N NN N NN N NN N NN E NN N NN N NN N EEE NN N NN N NEE NN N NN E NN N NN N NN N NN N NN N NN N NN N NN N NN N NN N NN ENEEENE RSN l.—‘ . .I H HE E E N E NN N NN N NN N NN N NN EEENEEEEETSN hl LI |
] -+ ak __1
‘w - ..
‘m y F.
‘. ’,
‘w -2 ..
‘w -
‘m oy ..
‘w iy ..
‘w -
‘m ;- "4 __1
' - - F.
‘m F £
‘. r ’,
‘w r ..
‘w r -
‘. P .
- 4
] . 1
T T T T T T T T T T T T T T T T T T T T e T T T T T T T T T T T T T T e T T T T T T T T T T T T e T T T T e T e T e T T T T T e T T e T T T T T T T e e T T e e T e T T T T e T T T e T T e e e e F AL
‘w ..
‘w -
‘. ’,
‘w ..
‘w .
‘. ’,
‘w ..
‘w -
‘. ’,
‘w ..
‘w -
‘w .
‘w ..
‘w -
‘. ’,
‘w ..
‘w -
OO AUy , . | (PR LS
4 FfFFFFF S EFESFEFESFEFESFEESFEFESFEESFEESFEESFEESFEESFEESFEESEESEESEESEESEESEESEFESEESEESESESEFESEFESEESEESFEESEESFEESEESEESEESEESEESEESEESEESFEESEESEESEESEESFEESEESEESEESEESEESEESEESEESEEST ] - L

F + + + 4 + + + F E + + B F + + H N + + + 55 5 EEENENNNNIBNESHN H B HE E BB N EE N EEEESR

o kI, _ _ R AR

rrrr

........... !

e oo e v

Illll11111111111111111111:Ilillillillill11111111111111111111111lillillillillill11111111111111111111111lillillillillill11111111111111111111111lillillillillill:l11111111111111111111li‘.li

[
- ¥ ¥ F FFF N NFN NNy NN NN YN NEN Y NFN NN NN NN FR Y EN Y PN NN N NN NN YN YFFN YR Y FENNYNFN NN NN NN YR YN Y NN NN N NN NN YN YF R YF YR YN NNN NN NN RFENR RN L

T 101 01 07

* ¥ ¥ FYFEFENFEFR




PCT/US2019/016335

WO 2019/152832

15/24

d0l 9Ol

1 L} [ ] -
L} L] 1 .
Bt ol aal ol gl P il it it it et ol oo ol i ot ol aal e g e e i it it it st et ol ool P g i it st et al ol P g i it st it ol ol g il it it st ool ool ol g sl aal ol el e it aat ol g e i it il ol P P sl el e .m- m
L .

B e e e e e e

e e e e e T

1-_.__mn._.

L, e e e e e e e

lllllllll
lllllllllllllllllll

111111

r F F -

Ww.l.I.l.I.I.l.l.I.l.l.l.l.l.l.l.l.l.l.“ ...... “I.H.”wa l I\\M.I.Lmla .l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.I.l.l.l.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.l.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.I.l.l.l.l.l.I.l.l.I.l.l.I.l.l.I.l.l.l.l.l.l.l.l.l.“ 11-.4..—. ..-—_l.. FERE RN
; R 7 _
Ww ”K\ﬁ .@r —.% ] ) r—..' .u.l ..‘.—..1 “|.1h L

sapyeay o1

[
[
+

e e e e e e
1 .



L]

.
: i

PCT/US2019/016335
16/24

WO 2019/152832

-
-
L]
-

L . poe : Py P ey g e gt e R i
__H.w. L5 2 3558 2 .\.. Rt w..w..\.ﬂm \.,._S hsee ; M.m“,..., A w\m‘ Z..

A ,.... g.._...._._.__.._T

- Iy
ﬂﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁ_'1_-111.-1_.1._1.._..___1._1.__1;111;1_-111.-1_.1._1.___.r_____._____..__1____..__.__..__1____..__.__..___._._____.__.1.__1_____._____..__1_____.__.__..__1____..__.__..__1____..__.__..__1_____._____.ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁt{.ﬁ.__1_____.____-.__1____..__.__..__1____..__.__..__1____..__.1.__1_____._____..__1_____.__.__..__1____..__.__..__1____..__.__.ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂ ' Z i

'

o
—.
—.
—.
—.
—.
—.
—.
—.
—.
—.

+ + + + + + + +++ A+ttt

NN NN NN

T ]
T T T T T T T T T T T T T

Y 8 Y Y - )

L]

T T TTTTTTTTTTT®STTTTTTTTTTTTT®RTTTTTTTTTTT T
++ + + + + +F + A+

T T T T T T TTT T T T
A EEEEEEENEEEEREBESR

R
l_._

au’y
:,r"u

+ + + + + + + ++ ot

T T TTTTTTTTTT
T T T TTTTTTT T
H E BN EEEEEEETDR

R
1;_1.:1:
::n._.

.. C e e e e e e e e
+ v r T TrTr T TTTTTTT T

E R R EEE R R EEEEEEEEE RSN

T T TTTTTTTTT TR TTTTTTTTT T T T

-
+ + + + + + + + ++ + Rttt
e,
L B B |

-

X%
RS

= d

. k

F o |
. b

b o |
. F

b .
. b

F o |
. b

b o |
. F

b .
. b

b .
. b

k o |
. b

b .
. b

F o |
. b

b o |
Y L u ' .
QIR IR R RNl oW ol a L N R RC NPT il R R R N N R R N A R N N N N R N R R R R R R R R N R R R R e _‘.l_.._ "

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| '] -._- '

B b L]
] - m I-._‘l.l [ ]
B b 1]
b .
K k

b . . L]
B b . '
b o |
F " .
B 3 -
. m e
B b

b o |
K ) F

b .
Bk b

b .
g b

k o |
B b

L .
. r

3 - m .___U__. +

+__._._________.._______._______._ A .l-.lul__._-ll-l , -+lllllllllllllllllll__.._._____..____.__.._____..._____l._____l._.___l._.__.l.____.l._____l._____l._______.._._____..____.__.._____..._____l._____l._.___l.____.l.____.l._____l._____l._______.._._____..____.__.._______.._______.._______.._._____..____.__..__lllllllllllllllllllllllllllllllll __l .n..h-

b s E EE T or " EEEr - . L“hlil
Bk "N EEEFNR ] Ok b L] ]

. n ot r m - - =
._.... L L . —_l
C - - & ]

b r .
K L | ok k

b ur = .
g - mr L b

k 4 mF . o |
B P b

b - .
Bk b

F o |
B b

b o |
K ) F

b .
Bk b

F o |
e . o

‘e W |\.-I.
FFFEFEFEFEEEFEFEFEEEFEEREFEFREEFEEEREEFEEREEFREEEREEFEEREEFEEFEFREEFEEREEFREEFEFEEREEFRFEEREEFEEREEFREEEREEFEEREEFEFREEFEEREEFEEEREFEEREEFEEEREEFEEREEFEEREFEEREEFRFEFREFEEREEFEFREFEEREEFEFREFEEREEFEFREFEEREEFEEFEEFEEREEFEEREFEEREEFEFREFEEPREEFEFEFEEREEFEFEFEEPREEFEEFEFEEPREEFEFEFEEPREEFEFEFEEPREEFEFEFEEPEEFEFEFEEPREEFEFEFEEREEFEFEFEEREEFEFEFEEREEFEFEFEEREEFEFEFEEPREEFEFREFEEPREEFEFEFEEREEFEFEFEEPEEFEFEFEFPEPR "

F F F F F FEFEEFEFEFEEFEEFEFEFEEFEEFEEFEFEFEEFEEFEFEFEEFEEFEEEFEEFEFEFEEEFEEFEEFEEEFEFEFEEFEEFEEFEFEEEEFEFEEFEEFEEFEFEEFEFEEEFEEFEFEFEEFEEFEFEFEEFEEEFEFEEFEEEFEFEEEFEFEEEEFEFEFEEEFEFEFEEEFEEFEEEFEFEFEEEEFEEEFEEFEFEFEEEFEFEFEEEFEFEFEEFEEFEFEFEEEFEEFEFEEFEEFEEFEFEEEFEFEEEEFEFEFEEEFEFEEEEEFEFEFEEEFEFEEEFEFEEEFEEFEFEFEEEFEFEFEFEEFEEFEFEFEEFEEFEFEFEEEFEEFEFEEFEEFEFEFEEEFEFEFEFEEEFEFEFEFEEFEFEFEEEEFEFEEFEEEFEFEFEEFEFEFEEEEFEFEFEEEFEFEFEFEEEFEFEFEEFEEFFFR ” *

N
2

4 a4 2 2 a2
= e R R R &
BB RN

+ + + + + + + 4

L B A




PCT/US2019/016335

WO 2019/152832

17/24

Vil Old




PCT/US2019/016335

WO 2019/152832

18/24

HE NN K

-
.

o a +
. e
l I +

-,

.
I e B I ™ U e e e e A e  aa 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111-_"1

. d
111111111111111111111111111111111111111111111111111111111111111111111111111111111111-_1111111111111111111111111111111111111111111111111111111111111111111111111111111111111-1111111111111111111111111111111111111111111111111111111111111111111111111111111111111___.._- . -
L ]

[ T
-
L

* % *TFTEFER

'
L T T T A Y T 8

' n
]
[ ]
L T T A R A A A T T Y
iiiiiiiiiii‘*iiiiiiiiiii
L
u
[ ]

* T *T* TEFEEFEERER

:.1.

o
-

LI
L

[ R T
L T T R A T T N
L L N B B B B B )
* T T*TFTEFE TR

e e e o

}i

[ T T T
+ + + 4+ +

'
F

L A A N A A . 1
LI I N N N N N B N B )

**TTFTEFEETEFTER

:.1.

P E E E E HE E E E N §E BE B E B 8 B B B B B N N B B B B 8 B B S &8 8B &8 E & & &8 8B 8NN NS EN - E E E E E B 5B B E B B B B 8N B B N N B B B B B B B B B B B B B B B N N B B E S B B S B B 8 B 5B 5B 5B 5§ §E 8 B @ S8 B B E S8 B 5B 8 B B 8 B E B 5B 5B B E 8 B & S5 B B 8 8 B B 8 B B S8 B B B 5B 5B B 5B 8 B E S8 B B E S8 B B 8 B E 8B B 5B 5B 8B 5B B 8B 8B B B 8B B B N S8 B B 8 B B =5 &N -
-+
- L
-
- L
,
- L
-+
- L
F "
- r
. -l ,
- -
. - ey ' r
- . . 1 -
) + + + + 4 W+ + + + - -
- i o | | ‘L
C T m
- . F e - ™
. L I . l-. +
- . . . P * ™
[ - mor F F r F »> -
- . . . e
. . r ,
= Em E E EE EEEEEEEE s E = E= \\ - = - m o mmEm = E E E E EEE EEEEEEEEEEEEEEEEEE s E s s == = = = N T e e T e e T
Pl T i el Tl i il it Tl it i) . . . . ] L T T Lt i i Tt it T Tt T Tt i it Tl i it i it i’ Tt i et it i . L it i i ] .
- L
ol Ty ) ) i i AL i .\.___.__1.\. o
. . . . [ -
- . . ok
. . . . r
- L
-
- L
,
- = L
- -+
- L
-
- a L
r ,
- L
-
- L
-
- L
+ ,
L
- N N N N N N N N N N N N N A N N e e - r
- ._1_.1111111111111111111111111 111111111111
[ P
L
,
- L
-+
- L
-
- L)
-
- ] L
-
- L
- -
- L
,
- -
-+
- -
-
- *
,
- r [ ] -

T T T T TTTTTTTTTTTTYTTTTTTYTTT™TT"®T™TT™T T+ .-l.l...... - -
e m m E E m E E E E E Em E o E E E E Em = = E E & = = =2 = == =& & == T i m
. "
r
- L
-+
- L
-
- L
,
- L
-+
- 11... + . L
-
- r r L
- F + -
- - L
[ -
- L] L
r . T
. . 'l +
- |._.1.|‘o$1 L
4 - -+
- [ r L L)

F T T T T TFTTFTTTFTTTTTTTTTTYTTTTYTYTPTSTTTYTYoPCPTTYoPCTYTRE R TY”FTT Y YT YT T YT T Y YT YT T T YT T T YT T T T T T T YT T T T T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTYTTTTYTTTTYTYTTCTSdRFYPY”FCTSE”T ™S TT™TYTT™TYTYT”TT™”T>*T"TT"TTOTT™ T ¥ F T T T T T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT .1-.. r T
4+ F FFFEFEEFEEFEFFFEFFEFEFFEFEFFEEFEFEFEFEFEFEFEEEFEEFEFEFEFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFFPEEFEFEFEEFEFEFEFFEEFEFEFEFEFEFEFEFEFEFFEFEFFEFEFFEFEFEFEFEFFEEFEFEFEFEFEFEFFEEFEFEFEFEFEFEFFEFEFEEFEEFEFFEFEFFEFEFEEFEFEFFEFEFREFEFFF®R r LN LN L L N N L L L L L L
L T T T T T T T T e T T T T T T T T i T T T T T e R T L
- - - L
- .l‘_‘ ' +
- L L
- [ ] ‘il.
- r
. LR -
- . - L
-
- L
-
- Ak
,
- L
-
- L
-
- Ak
- P
- L -
-
- L +
e
LI I I N I N N I N NN NN R RN R RN E R R R R R R R R EREERE R R R R ERE R R R RN R R EREERE R R R RN R R R EREE R R EREE RN EERE R R R R R R R ERE R R R R R R R R R R R R R R R R EREEREEREEREEREERNEREEREEREEREEREENEEBENEERIENEEENIERNENERENENNNN] LI I I I I I NI RN RN E R R R EREEREREEREREEEREEREEREEREEREEREEREEREEREENEEREIEREENEENEENRENEENE NN I.‘. LI
LTSRS R A AR AR BR_ R A A S_ A S A BB A S B BB BB BB BB BB B S S B BB A A SA_S_S_S_ BB A A E_S_ S S BB B_AA_A_A_B BB B B_A_S_S_S_B_ B BB S S S A S BB A A A S S A A B BB A A_A_B_ BB B B_A_S_S_A_B_ BB BB S S B_ BB A S S A A BB A S B S BB A A E_A_B_BE_EE_ e LT=TER R R R AR SRR BB R RS S S AR BB A A BB A B B_A_S_S_S_B_B_B_B_E_S_ -
. - . -
- lt.l L *
_.ll..-._._ S ]
f ,
- g - - - ._.-._.
r .
- o . ._.__-‘“_.‘t L
L ] - . . -
- .\.v.__ 1 - 1\1 11.1. __._.._.
- ...-_-..._1.1 .o [ ll . .o
- - 1 r -
- N - LY
r - . . -
- ¥ - - Ak
+ ; ) ,
- . L
. e : +
- L - +
- L
P L L L PR L T L L L P L T T P L P L L L L L P L L T L L L L L L L L L L PP L L
*
4

+ + + + + + + + 4

+
o

T T T T

bk EEE G

T T T




PCT/US2019/016335
19/24

WO 2019/152832

JlLL Ol

(s91nujwd) awil |
SIv O1Y SO 00 Gbt 06¢

e e e R — - 8TT
- 0TT
&4}
pZT
9T
8CL
0ET X
Zs1 T
pET @
SRR - 9£T

............................ | ger

Gi UONISOd (91e}90e jJAudipedapeliaj
-Z1°6) ANOJ4 Ul SYIOAl |EDIAl UBIPUJ BAIT

JURISISOY

-~

O

““““““““““““““ ; M‘.-:.1.1‘\E.‘“M.‘N“.‘.-:.1.1.-:.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1'.
2 e
L . M L \ .
L) ’ - F
r - \_-. r R \
7 - : g 4
. o

)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Ty T T T T T T T T T T TR



PCT/US2019/016335
20/24

WO 2019/152832

Vil Old

[sagnuiu} s )
A (v G

|||||||||||||||||||||||||

......................................................................................................................................................................................................................

'IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH..1...1..&...1...!.&...1...1..&...1...1..&...1...1..&...1...1..&...1...-..1-...1...-..1-...1...1..&...1...1..&...1...1..&...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..5...1...1..&.HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.-.1

saeag 0%

B T e T T T B B 3 e e e e e B e B B e B e

SoH

r
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

*

r
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
b - '

..... eeCC e \?&~.

Sy _*.*..Al.\aiﬁﬁ%gihuq%\

111111

H\\\\\\\\\\?\\\\%
| |
o,
. I-I
)
--_E '!1
- r
) 5

9
R¥
WigOY) aueys

1111111111111111111111111111111111111111111111111111

P

.......................................................

+ -
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

+ . S

B B B B B T e e B e e B B T e B B e e e T T e e e e e e e e e e e T e e e e e e B e B



PCT/US2019/016335

WO 2019/152832

21/24

r
lllllllllllllllll
r

|||||||||||||||||

-.—iiiiiiiiiiiiiiii
r

............. TRRPTT I 7 \\ﬁ

1------------------------------------------------------------------lt\.x.\\‘.___-----.--

dcl 9ld

o {sepnunu) ausy 000 o
EET BL1 EZL 811

Y

.................................... U |

|||||

...........
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
.......

NCC S | : g 2Ol - Aalis .
W v o — 1
&\\\h ”0\\.__..“.\. . % . ] . .. ’ . % . ........................ um ............................................... -

Rt

F F F =

B
%

‘\l‘i‘i‘\l‘i‘i‘\l‘i‘i‘\l‘i‘i‘\l_.

|:..||||||||||||

sapjaayg o]

”H‘._%l i _ |. L B B | .".. .1%"‘ HE E E EEEEEEEEENEEREESR ll.l.ll EEEEEERN
. e : i . W T
Wy g H F D

-....““'1.“

%

1 - '

] r 4

- . - sor - . - .

L -3 - i\hﬂ.- “_1\1 *, .

- . ' .

- - .__..“x. 4 -Kl._. -_11 - - - -
........................................................................................................................................................................................... - - ' 3
iiiiiiiiiiiiiiiiiiiiiiii.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-iiiiiiiiiii&\iiiiiiiiit . LI ] .l.l.-.-.-.-.-.-.-.-.-.-.-.-i..“‘ﬁiiiiiiiiiiiiiiiiiiiiiiii a . ] . . T

E K T f

rJ . . t-.l1 - L. .

. L o . . .
¥ . .
. . . . * . i
. - . -
S . . r
- - r
- [ -
3 - - - o - =
[ - r
- - r

. . i.
.. 1.. -' .I 1 . 1] .
Taa \ "i.:
DO, = _

| I ]

| |
"\-"\-"\-"\-"\-‘i‘i‘i‘i‘h‘i‘h‘h‘i‘i‘i‘i‘i‘h‘i‘i‘i‘i‘i‘i"h

| |
| |

st e e et e e e e e

" e e Y Y e e T T



PCT/US2019/016335
22/24

WO 2019/152832

¢l 9Ol

(s23nuill) swi |

E ol ol O o I alnl ol ol ol I e R I I g I Il I e il ol B I R F i I ol ol ol I el ol B ol I R g R Il I I el aE el o o A e e e e R e e e R e R e e e e e e e e e e e e e R R e R R e R e e e e e e e e e R P R R e R R e R e e e e e e e e e e e e P e R R e R e e e R R R -

I~
0O

T B B B B B B S B B B S & BB

00
K

Ty

7

&

o
0

jeusis 10suaS

-
P~
4O ) @auelsisay

‘o T ot o o o o T g o T o o ot T o o "t o T o T T o T T

SYIOW 00T 2777

I S B M B e M B T T B B B, Ry B R B B M B M M e e B B M P o B B, B N B T B B B B T S S 5

_ . v
s o 17
Z . 7
% %, [ L, - . HN
pro A Aalalial o el L A R e e e e iy e o o g e T P Ay s » . Ry Rl SRR .
L. 2 | .
A A o s i
"y

Tt ot o o o ot o T o o T T

o
P

W o]
L
. ] - . mm w .
..................... N . B RN ¥ : R = SRR« 4 4 s s s s r o ———————— L
~ = ’ A " L] "
) .‘. . ; .... - .... a n L - ]
- t‘l h - m ] " . ' nww'r
3 e .lll
. L] - - . . w S M ' ] L] "a"a "
- EE - LN " EE - LN " N4 LI
] LI ] LN 1 L LN LN LI | u u
] . Sa n n L] ] ]
- LI ] ] ] ] LI ] LB ] n
; ] » . -l . - - ] 4 -.‘ .L
- L]
" . .....‘ ) . 4 B = -

¢
’
¢
’
’
¢
¢
’
¢
¢
/
¢
m
m 0 7 . R
/ . ; . e . y
“ 9 1 . P ) 7 :
¢ ﬂ w“u\ /. ’ - “
/ ‘ ; ey . :
“ _ % e :
"
e 21 s X — e ;. |
m h .h h h ’ -"l o L I | “
. u . 2
/ v mmara ot Y e |
m 410 g o o : &N
-lll -l. - ll.._ . -l ' ﬂ-..- ) . m l..-.l..__. . -.l”l-.. .-
: oy xﬂ..ﬁ..n..ﬁ. 0o ol . 3 B
y e D e S 2
m .-" llll l = ] = . " . _-" r l-.- “
1 ......... -i ..I..l.. - lh!hur .................. !I il L | - " -.-. L | .ﬁ- - J
1 .-..l!"lll.‘ -Ill"ll l-l III L.l | | e v - -‘
m l”xi l.ll!llll.-.ll [ ] " ..“
r
¢ -
/ pra] - y
1_ llll- .-
4 - 4
’ . Fi
¢ K
“ 4
/ y

E
m
I~

9i# UOI1ISOd (@1e19d€e J[Audipedrapesisal
-C1°6) 4nO[4 Ul SYIOA |E3IAl URIPU| BAIT




WO 2019/152832 PCT/US2019/016335

23/24

Sensor Response vs insect Number
Un-catalyzed Chip - Pos#2
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Sensor Reponse vs Insect Number Pt-
catalyzed Chip - Pos#4
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Sensor Response vs Insect Number
Os-catalyzed Chip - Pos#6
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