114

PCT/SG2020/050438

WO 2021/021024

B 2 O B U

\

\
\

N Inoyum A0 s pappoo-doy
i ‘Tf OUSESE-Bid

40
‘By popquiasse-

sainbi4



2114

PCT/SG2020/050438

WO 2021/021024

Excead
faser volume

P

!
O

x

-
N
BN

o

e
{win) ssauno

id

Iy} usioge

(@3NNILNOD) | 'OI4

XeW

V.

ywij uonenauad Jase] pasoxd (i)

BUWIN|OA |BD0} J2

g \W\\H\«\\\\\\\\

Sej Jo uoneziIN JuaIDi3 (1)



314

PCT/SG2020/050438

WO 2021/021024

353
b

{m)

Yoo,

:

4

z

%

%

%
,-\\\.

"
s

Pi}:xtfo;rin thicknéss

e

[T

R

ey mu::aa

< e

{sunos) Aususuy

Pre-assembled Ag,
without MOF

¥

1.~
o

}

{ 3 i

s =t oy N o

{sunoo

(01) Aususiul 1w

3

14

o
£
@
Q
< . L
8 2 ,
B -3
@ ]
£ &
mg@ -
o
&
e
i iy
&
g &
@ o iy )
- o
@ -
& 7, Y e
e -
P .
42 . 3 O
;O Y -2
1, o
11 4
7 % imu..
I L LTI
o o e g
™~ = = -
G {ndd ¢ x} "auod payoipss
B {gdd g x paIpssd

}

~1

ft {om

2

Raman sh

Reference conc. { X 5 ppb)

2

FIG



414
WO 2021/021024 PCT/SG2020/050438

(A) B e

Time {min}

Starugd~
insar

st Whin

Max %

.,
.
-

i

Wt Sl
RS

Principle component 2 {%)
<

Blank -5
RT%
3 Y J Y y I v T ~15- 1  N— T T T
1000 1250 1500 {750 -1 -5 g 5 16 15
Raman shift {em™) Principle component 1 {%)

FIG. 3



5/14
WO 2021/021024 PCT/SG2020/050438

sensing

(A)(i) Outdoor multiplex

N R N

_\§

N

-
.

SN

L —
O o R
‘ 2 0.8~

%
a,ﬁ.ﬁ""‘

2
5 04-

€
0.2

L 5; .sw | B :
700 740 780 820
Raman shift (cm™)

FIG. 4



6/14

WO 2021/021024 PCT/SG2020/050438

Extinction (a.w.)
3

- i ' LA AN St A et it
100 110 120 130 140 150 400 500 600 700 300

Edge length {nm) Wavelength (nm}
FIG.5
Dropcast Ag@MOF sin & Solvent & Multilayer
(0.1 - 15 mg/ml,) “evaporation, Ag@MOF substrate

E

FIG. 6




714
WO 2021/021024 PCT/SG2020/050438

{L) S RS = 8.8%
e P
2 >0.75
EE’ 0.5
Q
5 k= 0.25
= Y
2
1.0
R
0.75%¢

Normalized
intensity

Spectrum number

FIG. 8



8/14
WO 2021/021024 PCT/SG2020/050438

(A){i) Mutilayered Ag@MOF

S4BT
£ 4
=y
o}
.§ 0
T 2
N4
{ii) Multilaye
coated with MOF
= .
§ 2
\\\\\ :
\\\\\\ L s

\\\\\

{iii} Multilayered Ag, without MOF

AU e
\\§§s\\\§\\\\\\

Nnik
-

(B) 1.5+ Multilayered
Ag@MOF

!

1.0~
0.5+ N

FWHM of Intensity Profile {jm}

Substrate type
FIG. 9



PCT/SG2020/050438

914

N

vt\t\\\sﬁ...\:\:::&
%
.
’
%

%
YoooageelNrreoooed,

B

D v ]

WO 2021/021024
(A)i

-

1.4+

T 1 ¥
N 2 @
= =

0.6+
0.4+

(wurd)
yidasp sanoe
SHIS waoa

9.2

1

4

3
10

1

FIG.

7
Platform thickness {pm)

o

2

0.2+



10/14
PCT/SG2020/050438

WO 2021/021024

100
200

ALAAASA AL A A A o

Gy Tt Y

10 ._
(o= oo

Time since sxpesure {min)

12

% %
% %
% 2
< < : .
< = :
4 (o] 7
4 -
Z ™~
z .
¢
H
" I
i =4 = 2 2
% 2 o & =5
’ {s3unoca} Ausuajul
2 (MO L2GE L8RP

A AN AN AN AN W

w

AN AN AW

80

w

.
.

AR IR R RN RN RN NN AN S SN NN N NN NN AR AR A R O R R RN AR AR AN AN O G G N NN N RN S

R

AW

w

R X L P

FIG



11/14
WO 2021/021024 PCT/SG2020/050438

(A) (B)

1508 COUNS 504 counts
4
A . ok « . o
10 11 St s daiiip S i O M oy A A SR St e
I e e e S A
Gm o PN -
21 e SR RN g
T k) T ] £ T 1 1 L] ¥ T ¥
B 8838 10(}0 120% 1 400 ka3 1800 06 ity 1RO 12368 1400 1808 1860
Raman shift {oa} Raman shift {zm'}

FIG. 13

ptrrres

I 1000 counts

i

s sensrnsersynzss
e
sy,

i

n

§\‘&\\\,\\\\\\\\

v
7

e
7

Retee
N

Q K g
“@ \\\\\\x N

1300 counts

R

soisrerees

Peressss,
”//”

50 ppm

2

N T D e e

S gpm § ]:250 counts §

N e‘ \ N 9
AR ﬁ‘N“&\KX\%&?\\%\\\\« t\* \&&\\ \\\& \\&\\%}%ﬁ
SHE ppl 100 counts

e

N \N\\A’i\'§ N\ § §‘ \*\\ \i\‘
* ~ 9 N AN

I 1 00 cou nfs

/////,/L

3

Blank 1100 counts

I i I 1 t 1
500 750 1000 1250 1500 1750
Raman shift (cm™)

FIG. 14



12114

WO 2021/021024 PCT/SG2020/050438

(B)

& Nap/Tol 15:85

%

Gk W&%&ﬁm& L™ .
Napm); 10:90 Nap/Tol 10:90

Nap/Tol 5:95

N

\\\%\\\\\\ et

L ISOB counts

S S .

LS L L IO LA A S L L
600 800 1000 1200 1400 1600 700 750 ] 800 ; 850
Raman shift (cm”) Raman shift (cm”)

C)!OO-—

80 —

60

40—

L R’ = 0.988

209 - SECV = 3.976

A
UL LA N I

I I
0 20 40 60 80 100

95—
90—
85—
80—

Predicted 7

T
85 90 95 100
Experimental Tolusns {%)

FIG. 15



13/14
WO 2021/021024 PCT/SG2020/050438

Principle component 2 (%)

rr 1 ¥ 1T ¥ T T 1
~15 -5 5 15 25
Principle component 1 (%)

FIG. 16

{i} NapiTol 5:95 With analytes  {1{}Nap/Tol 15:85 With analytes

Backgroungd
Background ‘ \
WMWWW
Substract Substract
1500 counts 1500 counts
* 1 » L3 H t
&
{ + l L ] ‘ ] i ] i ! 1 i L} l L} ! 1 ] ‘
500 750 1000 1250 1500 500 750 1000 1250 1500
Raman shift {cm™) Raman shift {cm™)

FIG. 17



1414

PCT/SG2020/050438

WO 2021/021024

O

i i I
T A
o o

B

Lo
el Ajsuajuj

0.2-

N\M\ \w\
P
4%

% 7

V\\.\&
L.

S

FIG. 18



