WO 2019/136181 PCT/US2019/012224

FIG. 1 +°Y
(Prior Art)

200

| 220 |
\  Functionalized
210 ; é 211

Matal ﬁ'?«e{ci rogde
{ﬁ?fﬁm}

wr

fetal siectrade
{xouree)

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

lllllllll
lllllllll

lllllllll
llllllllll

llllllllll
lllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
---------------------------------------------------------------------------------------------------------
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
---------------------------------------------------------------------------------------------------------
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
-----------------------------------------------------------------------------------------------------
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
-----------------------------------------------------------------------------------------------------
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
--------------------------------------------------------------------------------------------------
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
---------------------------------------------------------------------------------------------------
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
-----------------------------------------------------------------------------------------------

.
mmmmmmmmm

““““

FIG. 2
(Prior Art)



WO 2019/136181 PCT/US2019/012224

2/15

._,,._._
1754

.
A

AnnRRns maassn SSRRRR- ARSAARLL RAARSNRI ASSRAn R -naanSt RS SREE 0 wAnnn 5

'h Y 1 1 o - a 1 " . . [ 1 .
. N RNCNCN - e N A Ay s NN
gy, O g m T e & BT e Al e A T e "
. R N s T e T s o e S, VL L SN T Y ] OO
‘l:":Eh: . -‘. ..“; : [ I"‘: --'-I-I-I-I-..h ‘.‘..-I-I-I-I-. .-I-I-I-I- -.-I-I-I-.-I-..' h‘.l-l-l-l-.x- F-'|-I-I-I-l-‘ " .-I-I-I-I-" -q-l-l-l-.-‘..- ‘I-.-I-I-I-.
iy "
. ate -
T l\""b.
"'.‘..'.: . . f
DL TN
13 Lo,
ﬁ-.-.- : e
L ) . i .
- N W e L e
bl o . e TR O S
3 el Y, m ] . W “ - . *. 1‘:““‘"‘- q":‘*'.-%\ ’ .,.‘-{::
'r:- *'ll'\l'*'h.i Al ‘- *‘.‘m- -Tl-- -iT- -iT- '-i' |T+ |T+: - ) " '! -l|_|-l-1i"'l \,"HI- _L
) L LR L
N S T s SO =
L] oo *
=W
.‘;.1 2 ey
e
i
RN .
& e g " L
S WY Ay
et gyl e N _ N
] By . e, ———— e Ay e
' - b iy NN e o o A .
. ) . s MO " ' ™" e i
L L . . I w ng i "':"*' Tt oy, R Y
E i R “ R R Tamxy MU w0 AN AL s
I:“-‘-ﬁ:. . el l.‘-!q.l-:-}._ - o o _..'l.“‘:'- .':.:yh?:"' -":“::'. _,‘:‘:‘&: i""h:h\'-"';"- ‘.*' - -
A -”.QQ& o n Ny Y .
0 A T b A s, S0 N N
n . ' . \ .'-.."1‘ : L "
. ) at
' . = *l' +'h T
:E:'.'"‘: T
SR
"
N
3 - .
A
o e
; ey
. R oy
3 , =
. T e . RNt e
b i e wut . "o e
ATLREA S TR A WA SN, L
A D00 L SN e e N Wi
WAL . T, *"':‘:*1.""" L S L . I W, o WA,
L .. .‘."“‘ *..l‘.*‘.i‘.'l ety . -"'-.It wt 1" e 3 T, . -...:‘:.1.
A - NI Caalns; o TR Ay almlen e ah Fanaa
Cnmad HK;E Ay e b N SO 'R S Ak,
AR A Moo o Ve 3 S e Y RSN
e ;::‘:".;'. oy f -~ Y i "y e - ol - o
N KA AT D A e e SR ) " e
r..:H-i- - n = . ‘;1‘1‘1“1- C ."‘l_.“ , B TR Ty W ] A
"y oy = . My g Ui W }-. "
- L T e A, AR AR AN e P
N N Yoo e o SN R aney
W R | . L = 1 " = -
G Ty R A L V!@'t-" - P 53
- et e ' e x PR
g, Sl R P
-'Ii“i-'h:' : ' 'f":'h“ﬁ.'
.- . . I Ll
aaga RN v
A B

X "“"._._. s
SRR ‘*-""‘*'i-lﬁb": -
- R, W AN e,
R oy W AR A s
.L‘*"- 3 m‘ W, &Q-‘E"’“ . ) i L .
el P RACAREI oot ECIE - Tl R »
: L‘\r Sy 'l-.{:_i.;':‘ }"'l."l" " T -.,"_qh-.
g e .'.u . - = A S ";.:"n- Yy
2y gl SIS R R . i T
Deleiel 3 e ALY, Tt Sy
uﬁ} S o gL,
3 % w;?;.‘.;f‘
"‘“‘"i;- .y H
4 - - b ‘
T, L A _
™ il = Tuta™
N BN &R S
Py - . - ‘-'. e S n 'y
R0 R R o
o= - . e 1T5n . ety e N - . ..
DM mh“ R hedndacie Mt .:"i,':- SR i . "E"l: O ST S
. R . i - . i > y rn T " ‘n,‘x,. T " : 'h..‘- 1.,,1?-.,
G i Y AR RARAT e it o o, M byt oy GOy
B b -. . i Taah e, I *‘-c.;- YENNL e At
e w 3o T e e A e o w .
. . ':u. M % k%Y L -, W - ] d.'q‘_d.:h. n ."'-'\;:"l"ﬁ_
ot T~ N P S O ¥ N e BOC TRy L
- - ~ m."' N Fe T AR e SRS N N _.l::-r-..""-.;, et M :
Y SRS IS a0 A W g AN s
N r_ - 1'._ [ 3 'l._ - - .|.‘_ 1L . -\ . " L]
. By . = o .
"ﬁ.— e gl i _WHH . SR O
:i:,,'ﬁ _ N _t::“,:‘: . .
' al ’ ; - e L
Vi L"'T" . m L
Ve
R &
1;_!:.;'!‘_-,;. %
wE
B *"’ “ v L U
SN A "':ﬁ..,_*-.;.;“ iy "':ﬁ.;.,;v.': :
a2 DU e : . . . Noma - CSWA
IR TR Sl i e e B Tom ooE W
el el bty S S By oa Iy A \ ' "
T < - . - SN NN RN NP -
e e b o, "'-.u'-.;.:;'
[ : 3

.r\:\ i

Yo

et
i _ .
- Ay o
Ry SN i
o Adeiehl .;:..I':""l‘ AW i S Y R AN} A
ey S SRR T GRS AR T AL e e e Y e ALY
gt g et haast Dl SVaaoomma omdew NG G W
L - " L - .,*;.::""" - ;.?:""" =N - ‘,:..!."" - .‘__"..l."" L ;:* bl et
| WL L can Soa ans R L S
e, o
L SRR
by - AN
b
. Al
A R
'y ot ANomret Pt e .
S v et by wh Ty L Ay
A * o, iy et Tk gt ",y "
® R SEOM 9
[ ] ‘ -_'\ll -' _ ' -|.. - - -'.. -
) "'."".‘:"*‘ .xfw.*:n!. .'n;}*:?l_"x e e e, .y
Sy AL S, OB R oS R
;E;:':': .:.:H - .,:.:s'."" &‘H‘ AP ;:E-.-.‘ ) ":-:*- >
QSN i S S TR T T I sl o
Ty e Sy e T - A b R RO e’ A
ot ey e " I, v " TN, A,
e Jaw o B N A ok R
Ll B e 'm ~ rm Y u, " b ] LY A, - LS
A o W A Ay W
vy "thh' . ;:._\."ﬂ..\.'_'..: Ay, NN M o
o aas®  Waaa™ et R ..:‘:1‘ Ve
-
"a'm'w
S
"".*..:-..'u"
A N
v, = 2\ ey
- iy Y TS e b b . [ l.ll.
i hy cmr TR ) N " Lo
' M Ay "ty \'\:\‘. e
‘{'\ :E:.::: - ﬁ AN naR WA
ol i e ~ A L A -
'y Ty, A0 A e » ‘ O Wk A
- oo Wk BWAREY Targk AT e . - 2T N
T o] ' A, TR N ORI, e B
*. ' i.;'I"II'I._‘ n'mty ' i v q:i-' “a =" . ‘:-_ iy i it q:h-' “ o
A I, e P R ¥ IR N My
WA e oo A S S L o WEeN
TN S A N WO e M
Wy o T, S N Rk b N 5N ST
i) p il O - N d ARl
h}% 1!‘ q‘ﬁ ‘_-l - 'q.:_q.*i- b . - “l '\l 1\-‘&-" % ] .'._ .'- ;:t
m . ,b.‘ . e A \\\:-'h' s
1“% oy e :;- ety
' "

)
R Ry '
Pk

L S S S S SR SN AR XSO SN T s TR - o A

i

v

.
e
e

r



PCT/US2019/012224

{142} LITHS NYWYY

"3l

LR

i

LRIRIR AR R IR IR AR R RN R RR IR RN

WO 2019/136181

3/15

- ! - L] - s " I_.‘l._.i.. .l “l. l_-l.. . | ' . -
o e .F.v:.:m.,..h._xn..\xhh.ﬂfr...f}‘\x L\. Tt e A NG e R Ny P OSSP P Po b r v P IN L g, a . m
| e, o - 2 L S . |
...___....._".___.A.n_ Al ..-.._u.m-_.. - _._____,un_.._..__ ; Ve ”.-...u__n......‘...___.n.._x._.._..\ A W T . . . . e . S
: L - . [ - - .
A .....r..._..t_..._.. -ﬂ.-.-..-... ......m\.- . Iawn .t-__. . . _-.-._--I.P . -if%a\.lﬂhﬂﬂi\ﬁtﬁi&r\iﬁ!lﬂ“ﬂr .—n\....l._ln. P %Hi}?}‘t}t-{t-‘. . h.ﬁ___..". . . r...!n . i
g . : “ % > e A oS s
» i .\l \t i
¥ 4 . % )
w “ ’ “ : W..
n ' ¥ :
“ A 5 .“ ;
4y 5o ( 4 T
u___. . ”. ol - J.....-. g )
’ r * .__..._
s p —“ "
r v - /s
" [ H._ .ut_.. . '
» . -
.+.-.1 T X w_ . _“_. "ot y m m
3o _ _
» .

Tt

o INI0d " 7116~ ‘v {SO={SANOMINY NOTLISOd

4}

ALTSNIINT HYWYS



PCT/US2019/012224
4/15

WO 2019/136181

f L L N N N

N

_‘I.
m,
LU |

L]
-
-

LT T D
=

L |
u
W
-
-
-

B+ + + + 4% " ER

r
L + 5

,
FRE RN N
.

- 1.-._..-.._+.__.__.-+

lliilii.—.i.—.

»
I I
L

-

E
-+
L
o

LN}
L]

n
-

L]
L’

- % B %" B %+

l

L

+ ¥

+ T

+ +

f + + + + T

+ +

d f 85 A+ F+FFFPP

o + T

d F F FF A+ RSP FS

L L

A F T
+ ¥
+ T
+
-
+
-+
+
ar

L U B B B B I A

[ ]
-
+
+
+
-
L
-
-
L

4+ 4 4 & + 4+ 4 0

A F F F F 885

,
+
+
+
-+
-
L
-+
-
L
-+

LI ]

% kRN

LI |

- % %" R+ o+ A
4

LI I N B L B B

L]

BB+ %" %" %" kAN
L

L
r
.
L

*...: LN
Tt
o

SRR
N

"

3R

% ok oh % h ot oA
4 4 &

L B B L BB B
R dohh

-
h._

L

+

LN

T

it i B
-,

T N

L
+ 4 5 F 5

L L)

* + +
f Fr o+
L
L

L

L
LR
+ 5 ¥
L
[ ]

L LK
+ + + ¥+ ¥

-
L]
-
L )
i FF o+ FET T
s
FEE T
a d
’

- -
v
B E W E kNN

4+ ko hoh oA

n

-
a a

+ =B B

x

LS

LIETE T T

l‘l‘i*i'q_-'q_.'h

-
AR,

4kt + E
LI
r v o+ 4w
. n =y m

L
[
a
L]
-

A+ + &

"+
-
0
4+ % E
EPE T
+ 4k ok W EOE
RN
]
R
IR
A EEEXEELEERER]
LI ]
1
]

-

,

+ F F o+ F
-

+ F F F F &5
-

L N L

+ d B F FEF AR
+ +daaaparn

R

-+ T

+ 4 + + + + T
-

L]
-
% h kT

-

%W 4+ o+

+
LIS B B B B BN
L] +
LR N I B I B
L) L]
- -

4
u

+ FFrd

+
-
L]
-
L]

- +
-
L]
-

+ + + + +

+ + + + ¥+ + + F + F P

+

+
L]

+
+

+
-

+
+

+
-

LR |
-

LI B B BN
L]
-
-
L]

+
+
+
+
+
+
+
+
+

-
+
-
-
-
L]
L] i‘i‘i‘i‘ill.'-.

L T I B

...l L |

r
| P+ + r + & Fd
(" o+ AR

ERl NE N N OE N
™ .

L]

+

+
+ + +

L]
-
+
+
+

+
L]
+
L B IR B B I
L]
L]

L]
[
L
-
-
.—..—.—..I.—..—..—.iiil.—.iil u
+
-
+
-

E* v %" B % &
L]
 + 4 ko hoh A

-

L
o .
.

LI
HE H EE Nk kNN RN EEEY + + F A

L} L]
"k o+ ok ko F T T+ R LR [ ] LY

"+ + FFrr o roho4
ot hh kR

EE k4 d FFFFFrF el

LN )

L]
LI

LI SR 4 d Ed N ENFPE
) )

LR R ] 7 + r
TIENERE DE N Y ) ’

LN £+ F T

]

L

+ 4 82 4+ o+

L]
- L
.
+
+
+
L
L

-

-
L
L
A d F T
a

LI J
-+

|

.

4 h % ok
LI N N

4 + +
o+ + + 4 kW R

]

i

o

=« r r F

r r F F ¥

= kF #f F & F L I
a + F - -
- - -

" .'l.ll..'l.ll..

LW
n

R
W

i
L
L}

L)
LI T T T T T T T
HkhE kRS YR AT oroa

+ 4% 4 %" %" h d N

+
LR B L N
+ + Fr

o

o

-

-

-

L
Il‘-—..—.‘ll“l.‘-—..—.iil“‘

-

-

-

-

[
L
+ 4 8 F

* + + FFFFFTE SRS
+ ¥+ F P

[ B B N N L O
£ F ¥ F

d F ¥+ FFFEFEE S P TEFET
L L L N N
P FFFFFFEFF RS E T F
+ ¥ ¥

+ 4 4 % %" % "R

L
r
.
L
L
+*
L




WO 2019/136181 PCT/US2019/012224

R

R

q.i._*.'.':«..h

A

e R
RN \"\'*.*:h' N

L ..' .. : NN s T I.."..'::':.l.::'l.': l.ll: L] L1
e
DA A '~'-‘~:?-:-j:-'u:_-:-;:-:-'a:“b.;g:_;:.;:-

--,h;.‘ '-.l :

SR R
\\l‘%%\:\ “K%“_\\ TR
Lk

.‘:'3

R




WO 2019/136181 PCT/US2019/012224

6/15

411

450 490

a60— ' :' 470




WO 2019/136181

Metallocenes

Chelatases

Coordination

compounds

“““““““““““‘\

iiiiiiiii||||||||||||||

PCT/US2019/012224

7/15

Ferrocene

Cobaltacene

Ferrocenium

Cp*2Fe(ll)

lron porphine

Vitamin B12

Ru(Bipy)3
dicyanobis(ethylenediamine)cadmium(ll)
NADH
Tetracyanoquinodimethane
Tetramethyl-p-phenyldiamine
Cyanocobalamin
Tetrathiafulvalene

TEMPO

PTMA

PVFCN

FIG. 8



g

O

_
oY)
CO

FIG. 10



PCT/US2019/012224
9/15

WO 2019/136181

O I R O . I N I I I I I R I I R R R I I e R R R N N I I N N N I N N N N A O I A A N B W |
L L
i-li-lll s o m ok ok ok ok o F ko F FF

I.I.I.I.I.I.I.I.IIII. lrIII—.—.

..................... ”.-_--..-.....-.--..-..-..-- I ”-----”1lv-r-r1 et o et

—.—.—.—.—.—.—.—.—.—.—.—.—.—.+—.—.—.+++—.—.—.+++++++++++i
111111111111111111111111111111 —.1

L

"u
.
.
.
s
M
.
*.
.L_,
Lae
oy
T
™
-
-~
-
-
-~
-
-
-~
I‘-r
l'--r
h_--r
x-r
-
-
h_.‘-r
l..‘-r
-l'.-r
I'.‘-r
-l..‘-r
-l..‘-r
-l..‘-r
-l..‘-r
-l..‘-r
-l..‘-r
‘-r
-l'.‘-r
-I'.‘-r
1'.‘7
-‘.‘-
-‘.‘-r
-‘.‘-r
1'.‘1-
1_.‘1-
1..‘1
-l..‘-i
u
T,
-l..‘-
1..‘1
-l..‘-i
w
-‘.‘-i

S

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

e T e e T e e \uummmuu.u.nmxmu \x\\\\\\\\\h\\\\\\\._..__.._..__.\n_.._..__.._.._.._.._..__.x._..__.x.___. rrrrrrerrrt

FrrTr T T T 117 0 11
" E E E N EE NN E NN EEEEEER

lllllllllll
+ ¥ § &2 5 5§ F¥FFEFESF

L mvw?ﬁwmmﬂmﬁJvmm-h....-..... ................................ W e

T TTTT

_
:
?

:
\.

-
L)
"‘h
™
L]

ﬂ - (A . N
_, R e R L ...,-”....“.”.”.”.”.”.”.”.”..____ ...................... OO OENEOEY SO C RSP IR DEREIROENE e e R v
ﬁ-. .Il.. -_.-u_h BT LTt R e [ T ._.l._ ........... Is. ........... l‘. ............ .__- ............................
.ﬂ - A '
ﬂ' 4 .-t-_
. F ]
] F
_ﬂ‘ _-_—... ._.-_l
H L ]
% % "
) » i
L] 1\
1.- N r T
L) .:_.___” NN NN NN N NN N NCAE N NN I SCACIERCUCIE D IO DCIRIEDEICINICICIEOEIRICDEIRIRDRIRIENIRIRIRIRE T @ 0 0 e e e e e e s 1-- I A NN I NN I NN SO ECACNCN )
A T S nwmwmw&%&\\\h\t.\\}_-\\\\ .
P I - e e e e e e e i e e e et e e T L
.1: - N

LIE]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

L]

T

LIE]

-

LR ]

L T R T T T T T T T T T TR T A B |
LI T T T T T O T O T T T T T T T T T T T e T T R T O T R R T R T T T T T T |

u-& Sctssnd aasossassass .,_,_._1 e ...q.q.q“..w.aw.‘“wm._...««.__...‘..«,..._..._....“a....,.....n.,.....n.,...4a.,.m.__.,_._.__.,..,.._.._.u_,.,._.‘m.1h.,.xxxx\‘x\\m\wxxﬁbﬁﬁ%ﬂ%._.ummummm. R
” T e o .

A
A e .““ . O s
EINC SRS ”.H_m.w”m.THL.W_M.M“wH.::.:.:J-H.Huﬂ.ﬂ.:.J. ...... H”m-wm.T”ﬁ.T”h.T”H.N”%”Nmwm”m”mwT.E-J”ﬂwﬁwm”J”%”N”ﬂ‘N

o+ PPt

FIG. 11A

...........

N
NN

.
rela RN
N I N N N N
\- i\‘_}x ._.._.._.._.._.._.._.._.._...._....-_l“ ............
s+ e F K FF ol [

..... e e i,c,:+.,+”+,,”3H.,“.,“.,“.,“.,m-..-.,-.,-,“ Ry A m-m.mw“.m..“...,...,..“-ﬁ,“.“.“,“.“..m“..m“.,w.,,w.m...,..”...._...“.,_....“.._..,.“...“m”“w,.“_._,_,.“_,m.,.mwm.._,...ﬂmu.mm
Eﬁxxxﬁ«.ﬁﬁﬁﬁ&,ﬁ%ﬁ&%ﬁ%ﬁﬁﬁﬁ&%ﬁa%ﬁ.ﬁ_. e e e 7

l_-l_-l_-l_- “V“ﬁ“‘“‘lﬂ.‘“ﬁ \1\“" ] - .__ ] Ea ) Et et ) ._. .” .” “ ”%%%%M%” .” H .......... .-ﬁ.”m”
v O Al ._._iu._.._.x.,...u.,..... AL LREE LS NLE YA, xxxxxxxxxxxxﬁxxxx%wwwww. Ry

rkF F F F r F F a & A

N AT T L L L L D T R

F + + + + + + + + .—..—.—..—.—.—.—..—.—..—..—.-—.H++—.—.111|1............I”H ..................... ”.h ....................... ‘ ...................... |”H ..................... ”..-I”.

ror
L I N B N & + F F F 4+ + + 4+ + 4
 F F F P FF o F A

; "I.‘Tv I. ”.“.Ill.l.llb.ll 1.

11111 i++1111111 P e e m ok P s = x  r h x s om - = o= o= s omoa o= omomom s

e L e e e e e e e e e e e e e |

LU T T T R T T T S T Y N TR Y TR R N R TR T T RO SN Y R TR T T TR S T T ST T TN TR R R T T I TR B T R I (ORI T DAC T T T N R T T D DL UE TR B T B T |
1 o rdrr b AT TT YT TTTTTTTTTTTTTTTTTTTTYTTTTTTTTT*TYTYTTCTTY*"TT>FTT s rrrrT T T TTTYTTTTYT T T rrrdrrrrrrr
LA B B B A L B L B B B R B DR DR DL DL DR DL DE DR DL DL DL DL DL DL DL DL DL DR DL DR DL DL DL B DE DR DL DL DN DL DR B DR D D DL DL DL DL DR DR B DL DR DR B BN B BN B B B B B B DR B B BN B BN BN BN DL DR B DL DR DL UL L B B B B B B B BN B B B B B B B BN |

................ v+ 4+ T T T T rr rr P rr FF F F = = = =
e l!l‘llllll!ll!ll rraEEn
lllllllllllllllllllllllll - F F F F + % %+ % F %+ &+ § & § § § 4§ § 4§

j : j \ \
ﬂa SRR AR M s R A S N N Y e e e e tnuhh%\%

: j! H : 1 F . . 0 ..w-»www-‘-‘w-"'—-------.--‘.‘- ) .‘.‘.‘.‘-t““‘“““l““‘hhhhhhhhhu - . ' ' . ' ' ' L) L) L) L) L) L) L} L} L} L] L} L] 1] L} L} 1] [} [} [} [} [} [} 1 1 1 1 1 1 1
& G RN R e A Ty e

FIG. 11B

Frequency



PCT/US2019/012224

WO 2019/136181

10/15

s

Cimgi mps apls a g T Wi

e

" T ow

CApn e e, v v

1-"
AT e el el

o i
"

T 3

L

e ey :!C'f"w-.-%:.{s .
-_|‘I

1130 -~

. u

M“‘

e

i

"
oy

e e et canc e e B
“_._ ....... . ..... RS ...... _ ...... . ; .
= e R T TR @.u._ S
B S mmm....-......-”.”.“-”-”-_W-......”-..-”-”-”.”...-”-..-”-..”.””_..-”-..-...”.--..-“-...+........---”-”-w....-”-”.”-.....-..-mmmm . B .o
ce - - R S R N S R S A ST T T R T - R -
SN A0S ' Sk ' SSdddgsdsactochioosotidosdadosndtdtioatia * B | SEE ¢ B
) “H iu“ ) | Y. B
By | GRS ¢ AN i ¢ - ’ u_n “;...“ e b ¢ AR INREY SBAF i S
Nl BN Ry B TR-PEE N NS R R
Rt G Ry | R SNSRI DS DT SRR - S AR
A RS S T U TR RN < A -
- { : e ¢ i L WHuﬁﬁ ““ q“ “uf“1.#— Ma T “.?TT u A " _
T " - P - - ) F - .- T LT .- . T,
- A e o bor 4l BEE BN
g B o _H“T_,__.m_:”f._” % % 3N
7 7 7 BARSaSE & 5 8
R \.‘”_m-...\:_.\.m...wm 0 “.m mu ko \ H._._..ﬁ B : 5! Y ; o _._..nwm | I
Y’ e e ﬁ.: ‘gt u.u F R R
el S Tk 3% DNMMIMINMMNY 1% Ix Ik
N B 1 % DO
B O 5 BRSNS x5
REDE B m oA 3k 1 R ENK SN
_.mwﬂ,,-“m” - ._“. 5% Sesdsstccdiutisuabasatitasiay | dus ' Sy ' hl
INE ¥ IF Lwtrsrsrssnsucustpirc ottt TN 2R
(9 B SR Sasstutabndiduihaion pstentendondectit | 55 ¢ B
IR S B it Gfab R s dotol ot datel fuied Sat bints et i SRR
¥ 1R At andandansdbananban anadandandandansanmanhasiantandadiily | B
.___uu-”w“ . RS, A e e
.ﬁu i ”_m..__._w.h. § .3 b4 roa ¥ 4 b St LN I o

g e
gl
A
- LI
R
ok
R
it

T
"-.-t
R

o

™
R e

1140

L

gt gyl Bk Ul el gy g’

willg, -

g g g g g g, e i g g, g, g, g g g g, g, g, g, i, g, g, g, g g, g g, g, T, T, T, T, T, T, Ty Ty, g, g, g, T, B, B T, T T e T L R

Mgl g Ty, gl L wlliy,  pliggl gl L ey By,  clpplly Tl

‘W

R AR AR Rl TR R,
wh v e A S e W e

iy ey
L ]

Y

;
»
"
‘.
‘_
»
¥
-.
L

-

L)

i

M T e

S, By T, gy Lyt

|t
.

k]

it Sy gk Egi g Tl o

L

inlh,

T

L

o L S a " ' ‘ &£
; mE EW EW LW HEY W3 WE =mwm - ‘l-'.‘l-t\-\r.‘ -

L e

L

| n

P

- B
L ]
M W W Tay

-

L T o S

e Rl e, e

Lt

Mgk Myl

plgd

v il




WO 2019/136181 PCT/US2019/012224

11/15

||||||||||
1111111111
1111111111
11111111111111111111111
11111111111111111111111

o e ) - - . Ta T A T T L T T T T T T T T T T T T T T T T T T T

R L R LLLLL L -'r‘- LR, e e e e e e e e e T T e e e e T T T T T T
‘_‘_‘_‘_‘_‘_‘_ l'l.l -1 R . . |1-|1-|1-| 1111111111111111111111111111111111111111111111111
I g g i, S P N ) """.'q.,.\ ) e
L L e e L . a0 W T T T T T T T e T T T T T T T T T T T T T TN T T T T

ADSORPTION OF VOLATILE GAS

77

PARTICLE

a3
Aty

Vs
v

-
L)
et

it P

IJ-"
w7

=,

T,

Fy
7
%,

32

PR
iu ot

Fy

‘ot

RN
bal

-
FY R AN

-
7

ll':’.-lf
a
.r"'*::"f-‘

gy

7%

’I'-..'.I.r

et

/
:
!

+ 4 4 4 4 + + +

: ;E:':f-m.'.. g

1+ +
1
]

:".I.;,

L 3
N
::: ;;:*‘”‘H.-x
PR SRR “,

S N . . o
- :.\.'.a{. " s N LRI
- LA I :.‘::.. ‘ ::.. T q'b,:l . L
|:1 P T A T -i--.:'l-l_l"i- " _hnlc-l-'i"l T T Bt .1;“
o I N o LT
e ‘.11 E' ‘_‘."-._"." [ \" A --\ ‘.\
et AN ;-."'-..__5\\ ot N
SR WM TN A .-".\-*._:u. R i
T N . N
. "y _ !
e

. ] a'w - ] B _-u.'- - |; ‘1‘“.'} ll|1l+ .
A L N N e N

.
(4
‘:I"
a’
’
%
o
4 i-"lj
o
o
i
:"..-:I,."
"-.
g
75
::_!}f
'I-.:l‘x.
e
o
o
*: - &

. e et R RSN
oy et St R M N
*: R ""-.,"-...'F."'I'q|I .t """"‘;:_' ::E:
. N

l‘ ".l'
o
.
. T
-y
L]
f,—_:
o
L) J':.-,-
R
- [ 3
-:‘i"l
“
AR
7’
i""/

o e

]
)
o
S
Ll SN :
'..,:\l ENL L. .
&t - L LR ) L
' - o+ ok - L . \ )
L _t, . ® _ k , A
.:l LT L \k LY LY : -
1: Tatat . et l,..‘ l-. y L , r
n R e ' .l.\ MUY
LI N + TR LW |
::‘ . RPN ate TN, ‘- -..'-.. .
L -‘1:1:1 ++:i*i+ii+*‘*‘i:: .'q_:'l \h.ll - T . ’ ' o
:\ [ e :h "-_-l- m, " - .
. R L DT .. l_..l_ .‘l'::_.l.l. L - .
L A A I L R - LY e -
: +.++1+iii++* * i+ii+- . .I .'q_.'I,N‘ li-l Ta = : y -
- b+ - E Y u - Hh m W N -
- 4 = o ' ] L B n LI L Y
< ah ‘1-_ . Tt *q_ . :‘.\ LU N N r -
L - n LI L
- . . .
NG R
e .

1192



WO 2019/136181 PCT/US2019/012224

R R N W WRCWNT AT ST R A WAL WAL YR W AW W A R WA W R W A e
nie slie il ol alih s B AR S e e i Al ol Tl a b o B o b o e ol dlin sl ol A B o BR s et

e o e o L T ] '-."l. -tm e o o

[Ty o n.‘-."' "t e ='u N = o B [ i "L b ] [ ] '-."I- l."- [ o Tt ..‘-."'

ﬁ#ﬁmu““ﬂﬁ#niﬁﬂﬁ“ﬁﬁnﬁmm-ﬂﬂﬁﬂ
ﬁ&'é—‘é%'ﬁﬁﬁﬁﬁéﬂ%%ﬁ%ﬁﬁﬁ'ﬁh%%%ﬁﬁﬁ&

wma me cww wm - mim omw oam am cma ma mim me mim mm AW am ma e M e R A hem

mr MmE WmE R RE  aE AN~ Mn M AR BN AN BN AN st RS ME B - BB RN W =R

IEQG ~f-“f__ ________ S—— q..“......“.......,...q..

" iy, F | o o Pl M 'y “ L 'wiin ﬁ" gt Mg,
EE ml rw rm O JEs Y mE ER e s e o«

- - - - - - -- - -—- - - - - --—
. . - - P - - . . - . P

. . -‘A_.t- —_— e e e .-.-.'
b ] ﬂ.ﬂ H R g T W WL W ﬂ
'-&-.*-h W' AW P Ay g e ey

*H"“““'HH#M““%‘

.“.-’t Tl R W T e o T T T W e S S TR e e e AT T e T 'illi'|L 'h.h
I‘-‘....‘ e we o rw e e, wh wn owm ww Sart, Wi W o wR R o ow Owt dwen =--;...'h--. -
rF .
q‘-‘-"—“ s wia ﬂ | ] ﬂ' At wh afh “wiy 'ﬂ- L & Bt wh i, wis Wiy “’ iy olgr . ” "v.-"l"“ ‘.
- _"'-"" Ik wwm e Pw e S P e e ey e e by g "I?l' oy e e S t:..“"'"i"l e wly

b - b L L] L 1| im LW L L L L L} L L L L L L | L L 3 Ll 1 g e - RS WE wa us T # T L L] L L]

I BRI R AR AR LR xR BRI R AR:  Am  na "R Wi M mm mEm 4R --ﬂl.- im R R BRE:
gt \EgF gk TgE N YWE W' Ay Ayt T agh _ ” ‘ullgh gl Egh “'“ L % w iigf  JEgh  EgE
L " . “ iy i -.llu" Ay gl g W i Wiy Gy A Ry “ T, uif “ 'ﬂ' iy gl

“ﬁh"‘""‘"

i"""""""““““ﬁﬁ"“""‘"
-””l‘h““ﬂ“ﬁ““ “ﬂdﬂk“‘h‘h'ﬂl“ﬁ”
ow s ey wh owe omn oom oww oedl e
AR R R RE R WA A aw P Sl W S S R T T R

-

““““ﬂﬁ"‘"-

LN 1 ll.li.' e AL T L N L L S

iy Wi Wy gy g e
W v e A St At et W
gy Cwils wi' ;ﬁ' H o Pl
Lo e : . - .
Tk R oy ol Py e e ) W owly N wly i TR TR e
s i ma BN =1 =19

why e A St At At B OWER v
hﬁ-ﬁ'ﬂ””“““
Tty T

e

. e T -l

[ T " L) . e

mlw = = o s ) mi =i rim

igh Fgm g, “ “'.“ b
R A N e B s 0 )
At St St W W W e
- whart . St Sty ‘e . wm e -
L | _ma

. "““““'ﬁ'""
H.MH“““HH#-
St T e et Wl e s e
St . e we we we e e s
_ﬂli‘.‘l"‘ﬂl"ﬂl"ﬂlﬂ'ﬂlﬁﬁ

ey S S e et wy wr e Pa S

.. wa s L L] L L] - iy L L] L L] L L] L L | T -

- AR oM yMr M3 WA MI AW 4 RWM B LE - A3 Am AW LR LM BMFI REI ORI AW AR AR R

““w#””“"“###H‘““#””H“““
““WHHH““““ﬁﬁ'ﬁ'ﬁ'“““ﬁﬁ'ﬁ””“““
b T R R A . 2 |ﬂrﬂr1ﬂ““ﬁﬁﬁﬂrw"““ﬁ'
“““““HM“‘_““-“““I““*““.“““ﬂ“““

[ R ol - o e T % v W

+uuu“uuLﬁuuuuuummuuu“uum-ﬂuu

e odmm in.i in.i - e LY L - ‘.i i - - q_-_ [N - . . ‘.i L h.i. i - B

Hu‘ﬂ"ﬂ““ﬁﬁ'ﬂﬁ”“““ﬁﬂﬂﬂl‘"“ﬁ““ﬁﬂﬂﬂ
-H;HH““*ﬁHHHH““ﬁﬁ&HH;‘I"l'i‘l'h.'ﬂl."l'll'l".l'ﬂ.l.
=

iy e e 'i-'h 'l'-'lh "-11 -t

] i e r'l- el Tl ey e T -l AT e, ey 1»..1., —m, —1- i e

wiy Wiy afgh  Sph Wk Wl owiy iy iy gy ok Bk @ byl by iy ply gy Bk -k g R wly ey - iy

*_'l'-ﬂ__-'-l_-ﬂ-ﬁ-‘—l—ﬂ“---ﬂ'#ﬂ___**ﬁ
L il -l = rh_'. - '-..'.h L l...h. i...h. ..;.h._ colm - ik Y h..h -l...h L ey LY 9 o F hL.h h..h l...h. L -|...h. -

___________________________________________________________________________

w::-:a-:v.‘-:-.H‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘ﬂ'ﬂ‘%‘n‘&‘ﬂi‘i‘&'& B bR '%5.&&*555%‘%-“‘- e N NN N N A A R 6

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

11111111111111111111111111111111 |-|'|-|'|'|--|'|'|| 11-1|||'||||||||||i-||||||||||||||l-|-
.......................... Ta ..-......-....ll_. T ta AT T e T TS T -...-..-...-.-.-.-.-.l_.-...........-.1 B T T L T T
............. 1.,.,.,,..,,.,,‘. ATty A N N e . 1 P T B -
............. p LT LTI T, e . [ T T e e e T T T e R T T T T, *
............. T . P T R RN BE R T T
.............. o T T T ' a e P T T T

-

............. L e e T R
......... L A L
I T e T SRR ';:;:;:;:;:;:;:;:;:-_:;:;:;:;:;:;:;:;:;:;:;:;:;:-_;:;:;:;:;:;:;:;:;:;:;:;:;:; L L B R

RS L ""h."‘h ....................................... RS R AR ARARITEN I T T . -

L. T - * ' ' » n -
r"l .. 4 - = == x e e e . | T R B R R T IR R R B | ..l‘ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT L ] + 4 4 & 4 [ ] LI ] LI I | ] ] LI I I I I I | ] - I | ] - I l - I | ] - I | ] -
:-:.:.:.: ::4.:-'-:'-:-'-:‘q.:-'-:-'-'-'-‘-'-"-"-"-"-"-"'-}"-"‘-"'-"‘-"'-"‘-"-"-"‘-"-"‘-"-"'-"'-"'-"'- "'-"'q-"-;"'m"'q-"m"m"q-":"'q- n."'-;'m";"m'+'+'+'+'+'+'+'+'-'_+'+'1-'1-'1-'1-'-'1-'-'-'-'-'-' ::H" Ll 't'."‘"."."t'." ":‘-:' .".'."."."'."'"."‘. e, ,"'."'."'l.""'.".."‘. YRR RRERRRERAAA A LA *t,"

e Wi T, LT T O . .
‘-"’1. e CRTRTREEEre T e e e "*~.'~. '~.'~;'~L'~;'~;'~L'~L'~L'~L-:~.'~:'~.'~.'~.h.t.*.*.t.*.*.l.hi-:l.l.l.v.l.l.hl.l.l.l.l. R RS LRI b T R Al d il b Al Al
. :::‘._‘I_': 'l_‘ LT [ ] ._‘l_‘I_‘I_‘I ‘... HE B EEEEEEERER .I . [ ] N. \“ a a 1'. ..‘. ‘.‘-.1 1 ‘I ‘I 'I 1 I I [ | "l.- """ [ ] +

|
!
f‘::"1
&
g
-
:
g

LR )

LRI M R LRI ; ................ !., I B I IR l..~ ........................... P PP PP P, L !
n el e D A e L e NI LI RN I BE I > .
:.. .......................... "h.,." ......................... S R TN S RPN RPN RPN B LML N
PN N A IS L IR R RN Wl o g LA, e I I S SRR e
w S SR R, - AN LT S e b RSP s o,
meiiee S SN S, - NN T S NI IP LY S B I, ISR B

.......................... B R o T R o Ot e T e SRS B TP T
L D IR D D R 1-_:-1-1-:-Z-Z-I-Z-Z-Z-Z-.wi-i-Z-Z-Z-Z-Z-Z-Z-Z-Z-J-J-QZ-Z-Z-:-Z-Z-Z-Z-Z-Z-Z-;-;-I-.h-I-Z-Z-Z-:-Z-Z-Z-Z-Z-Z-Z-:-“--Z-I-Z-Z-Z-Z-Z-Z-Z-Z-Z-Z-:-‘*--:-:-Z-Z-:-:-Z-Z-:-Z-Z-Z-:-":*Q

|‘-.- |..:'I- ..................................... -_x |||||||||||||||||||||||||| -i‘. - :1 |||||||||||||||| 4 'r" ------------------------------------------------------------------------------------------------------------------------------------------------------------

EQH+E}J§:“ -**ﬁs?**anuﬁﬁﬁ....ﬁ%ﬁ?ﬁhﬁ?&?ﬁ?ﬁ?ﬁ*‘}} +??ﬁﬁ.,?ﬁ:‘“Ef?ﬁﬁ??ﬁ??ﬁﬁqbﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁk S NE \H\NHhﬂhhhHH%kHﬂﬂﬂﬂhﬁﬁﬁﬂﬁﬁbbﬂbﬁﬁbﬁﬁbﬁb}??“““a

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

a
d k4 44

"
fkkf.-:?.?#j
e
, e
;_,

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

,f
faqq}}+
ot

L L A L L A LR
"-.:I-"h:'q-q. ‘h.....\ '''''''''''''''''''''''''' .‘............‘ti‘ T .." """""" H"
AN {*T-hhh'ﬁ!‘bhhﬁhhhhhﬁh.‘*h D NARNANAAN AN SN P
.-:.1\.‘-'-...-'1-1"1 .................. .._‘ .......................... " ++... Tt

f
,,
aﬁﬁ?ﬁﬁﬁf

111111111

o
f 0
e
o
”%
st
e
o

B St N T S T S S RN X
:-:-*-W% m";...f"-!-5-5-,'*-5'{'-5-!-!'-!*-!*-!*!-5-!'-!*5!*!-%5!*“‘-'*'*‘*-"“*-“‘i‘“!*!*!*!ﬂ-?‘*‘h“?-!*‘-%5'555-5-5-5555?-?-5\. 5r-r~r~w~wm N

LI I B
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
----------------------------------------------------------------

----------------------------------------
|||||||||||||||||||||||||||||||||||||||

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

----------------------------
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

--------------------------------------------------------
-----------------------------------------------------------------------------

11111111111111111111111111111111111111111111111111111111
-----------------------------------------------------------------------------

-----------------------------
-----------------------------------------------------------------------------

'

||||||||||||||||||||||||||||||||||||||||||
------------------------------------------------------------
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
|||||||||||||||||||||||||||||||||||||||||||||||||||||
111111111111111111111111111111111111111
||||||||||||||||||||||||||||||||||||||||
1111111111111111111111111111111111111111
|||||||||||||||||||||||||||

ST T T T T T T T T T T T T T T L
L L P L VaLs g A R el
I:". .:: - .:. .1'.1'.l'.l'.!.l-.l'.!.l'.!.!.l-.T LN 1'.1'.‘.1'.1'.1-.'.'.'.'.'.' 1"\"'.'.'.'.' .I.I.I.".'I.I““:“I‘:“‘““““:“‘"“‘“:‘:‘:‘ 1“:‘:‘:‘1 :I:':I -'l'lT-'

11111111111111111111111111111111111111111 + + + + + + ¥ + + L
Ll

'
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

1vv+rr+++++++++++++++++++++++++++++++++++++++++++++-I-!--l-l-l!-l-‘lllllll‘l‘ll“lll-l-+|-l-l-|-|-l-|-+|-|-+|-l-l--l-+l-+l-++++++++|-++|-++++++++++++++++++++++++++++++++++;++++++++l'
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ++ + + %+ + Ft+ A+ttt ET TTTTTTTTTTT T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITITT +rrTrTr+ "

Fig. 12A



PCT/US2019/012224
13/15

WO 2019/136181

ettt e .Ii\ ﬁ F [ ] F F FFFFFFFEF+FFE++FFFFEREE R
|.|...r.|.r.r.r.r.r. " . 1.1.1.1.1.ilili-li-lil.'-lll‘l.‘-.l-l'-l"'-l.!l.!l.!l-ll.l.—.‘.-l.—. .1'.-...1..1..1..1..1..1.1..1.1.1. 11111111 et tata bttt L3 + .—.—..—. + + F F F F F F F F F F F —..I—.-‘—..‘—. —.‘—.‘—.‘.—. - -‘Ii‘.“-“i‘.“-—. + f Ff Ff &+ + ¥ + Ff Ff F 5 5§ 5 5 §5 5 § § § + 8 5 § 8 ..—..—..—..—..—.. |h1 1.1‘1.1.1‘1.1.1‘1.1.1 r 1.1‘1.1.1‘1.1.1‘1 "a" 1I1 1‘1 r 1‘1.—.-—. Fatafatatal -1—..1 1—.1—.1—.1—.1—..
........... "a T HHHHHHHHHHHHH%H%EEHH-- " S N ' . -..r..r..r..nn.-.r.....n...........__.m...... e Fra T
RS g T .-.---.--..-.-,-.-.-,-”Hv.u..a.&...annﬂﬁmﬁﬁwﬂﬂﬂﬁ&&w\FvHa.H....Em,«....ﬂé..ﬁﬁm:.u.m , : g o R R - A
e e L g L L e S-SR 2 S SRR R N SIS L e
...... . T T T g o L “__” el r A
...... . O L L L e e L L L e L T e D D g L L D L il - R B BRSPS L Aae
SRS RN L T Dl sl D D g o e SR SR BUNBIENS B
e T O L e L e L L L g D L g L D o 4 - L PR T iiiee
............. . R T e A e o R P PP PP 4 : L T PP Onss:..
............... . e T T R T T e T T T T T T L R T T T T T T T T T A - £ e R T
. ......... “.” “u” ...... .““-“ﬁmuv“u. ”““”” ”- HH H..__. .................... ._.“ ”-”-11”1”1-
..................... - q..-.-.-.-l._..m-..\._‘-..._‘--'l.. -.;1--. - S “at LT LT, l._. L T L
P N L Bl gl LT T L g T L g SRS D < SRS D IR, SRR - NS
.‘-li‘i.‘.‘i.‘.‘l‘l I.ll..l.ll.l .. A g+ r r rrr rrrrr r A r r r = rF = = ¢ ¢ r = @ = = = + + = 2 2 = « « &K =+ = = = = = = = = = = .h .......... - # 4§ 4§ & 5 & § §F §F F ¥ A f W F F §F FE F F F F F Il.l.l.l.l.l.l.l...‘. I.‘.'...-..-. +* F F F F F
.-.l i, El-.l-.l-.l-.l-.l-.l.-.ll.]l.l.xlilil_-lilil‘l‘l‘_l‘lllul Ill...l....-.....l..-.l..-.l.._.-..-\.ii.._.-..__‘txiixlililulil_-lll‘lilﬂ.lililtl‘.l‘.l_..l_.. ........................ -.l-. ....................... . ...1.1|. ......... - ..-.“ .......... I .J...J.. - ot
Il D e DA LI .,__........_._.”._.........-..-...\.1..........,..,..,4i&wﬁm«w«w«w«ww«wﬂbm&m&ﬁm«h«\ OISl . g A B S v e
..................... l.s. ...“...u‘!....—.‘..—....|x.-_ll..-‘-..H.x||| * 1||| .|l.._ |l1 . ++ —.1 1—.1—.1—.1
......... - T e i T L, * - o L R LT T
ey L L L T T X o SRR, A RO
- - e + . i a v o ra - e
LRI PR SRR USSR A e L L T L . SN ol T AERNNS
Ay Lohhi it Ao A L R s e Lo G RN Apetor- - - - 4 S iSRS PR CARHNNI s AR
A TP L L L L L T e e e T -1+ A g
"k -”- “.._. ....... I R IR “.l.-. ___1_71.-_-_1.! nllih-_.”” |1 ......................... - | LT . ”_.“ 11111111 ”1-
gl S ST RN BN il S S g “ ........................ 2o O S TS U S e RS
aT L ...._. ...................... & . ._.-.- ..................... ;-_ ....................... '___.-. ...................... -.._-....- .............................................. .\_. ..................... P e T o, -1 ................................. L T
T C RS g e L G - 1 R
+ +l+l+l+l...-...-.._-.--.--.-l._...-.-lli.....__.-.-._-..._l..._i...._-....i.ul!! l..l...l.-l-_l...l...l...l...l...l ....................................... _. _. ] _. _. ] _. .__ - _.++++++ ................................................... -_.... ...........
p e A e I }?Cc.m\_. AT .\. ..\. ..................... " :
o B T T T T R -._...___..‘__1 ;.\;i..i\..t....-\\\.\.\ .-_..-_..._..._..._..._.l_...._. R ror_ror bl
D RSO SARCOHG e OO A : am?aax}ﬂ..ﬂ. x.,......q.x....,.a.,..,.av.,..xh{xax__i}.x - S
“_._. 4, L LT - ._‘n.”.”.”.”.”.”.”.”.”.”.”.._._.”.”.”.”.”.”.”.”.”.”. ______..,.”.”.”.”.”.”.”.”..”,”{_.”................”-,”,““:, e N R+ I - ”” ”””””””””””

..:.:
:
-

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

r
......... +
r

+
<
e,
:-
M-
o
X
-
L ] ii
+ +
1-'1-
+'+'
N
S

:
..

. S oo AR
...”.”.”.”.”.”.”.”.”.”.”..,_..”.”.”.”.”.”.”.”.”.”.”.”.\.”.”.”.”.”.”.”.”.”...-”....___., ..::.,::Jﬂi.:_.___,h,, P .;- ..................... -_..__...”.”.”.”............-..-”-1-
- P L L . ' PR L

‘_._
:
-
ﬂ
E

-
[
'

u

-
-

-
-

-
-

AR

RGN .h.“.H.h.h.wwwwww..__uvwkxxr__xxkxxp-h uuuu&ﬁﬁﬁnx._.......xk\uh-.-.h-.u. e e agp e T Tl T ﬁmmmmwwmwwmwﬂ . e B
.%,\x_._.__._.__.____".” L T T Y A__._._.._,._,.4.u_w&xxxxxx{x&%ﬁ&E&&_‘.4._.._..«tx&x«ht_ﬁk«k&ﬂ.ﬁ AL % s
”.1-”,”.”.”.”.”.”.”.”.”.”...."-”.”.”.”.”.”.”.”.”.”.”...H ........... ,”. . .__.....”.”.”.”.”.”.”.”.”.”...__.....”.”.”.”.”.”.”.”.”.”. W .1___,....”.”.”.”.”.”.”.”. .... __._.,.”.”.”.”.”.”.”.”.”.”..-1_. S + ' in..._\.___“__\-”
N M, L NN ”__-_. ....................... u-_. ....................... u_._. ...................... .\- ..................... N ) Par o, .l__. . i - v o
BT LT -Il ...................... -l-. .......... e e e e el e e e e e 1111 ............ .'i ............ ‘ﬁ. —.‘1.... ...................... -l\ 1-ll |1%|‘.\ W 1._..-...§l1n.
PR NREIEEIR NI NI e ; “ ...................... u_._. ...................... u_._. ....................... I RN IR F oo i RN NN "t e -.___...__-.._._,, * ol B -
ST L g R T gl A R Ay vl i ey
T e A L PRI ORI D RN g e L D - Ry
L LTS P DR PIT R B O S PO YRR E R R Rl S e A R0 n
T e R ISP S e e L e R e
........... o R S e L L T R o e ey
”““_,hermbmur@mmummmmmmmk ,,,,,, ,,_H_._.‘_.. ....................... S, L A g%
_ LT L L T UL l‘.l....l...-......l...l..__‘.__i.___‘.__‘___i. t_-___i.__‘l\lt!tl‘lil_-l‘l‘ lil___l___l___.l._.l._. 11111111111111111111111111111111111111111111111111111111111111111 LI 1_.-.1 - LA +_._. 1._..- -.-...1.||.
R ¥ §Aegeahoneap: R T S a2 }.«.ﬁ&«&a\mﬁkkki e Sy 1 I B :x...%x 82
Ll RS TRP, . w....www.”__....”.._...wwww“”%wwwwwwwwwmmwwwwwwm”m”wm,m,m._aw.”...mwwwwwmww..__..wwwwwwwm”ww””mm vy o N R eninoin e . e
....................................................... ,u-.._.‘.___,,::.__ﬂ._...,,.w R A, L RN s

ERBENRRRNNS i R T e e T g - SR
.................................................................... -.l.-. L I R R ----“11.-....-..-----.------.1-1.1----.-.----111_.1_._._.1_.11‘t_- == = e . -..-.lt.”.u-..-...------.-.--1-11._. ._.._. o= _-=_-." .__v_.v __.-.- Lttt
........................................................ GG T L A o2 e
......................................................... RO R R o I - I Tt - e o Y LN " ST
............................................ T T A e e A &
........................................... -.1.-.----.----..-.--.---.-.-lﬁ.. R ---.1.-l_-.--|-.-------------.----“.-.----...-......-.-----““....----.------.-.---1-1.!-.” - ot A Rl - - -

T b b n e .“.“._._._._.“.”. .... RO -_,“..“m””ﬁ..mw..“...,-,..._ .............. A T 2 B 1 <
.._.”._._.”._._.___._, ................................................... ﬂ.ﬁﬂ,ﬁﬁﬁﬁwﬂﬁ%--&n.nﬁ.«ﬁﬁ\a&.&aﬂ&&kﬁ\. .xxxxxxmm.aw»x“ﬂw.....wwwwwmmmx o 1
T % N /TR SIS By o -
...................................................... G ......x. T
........................................................ P T T T T ".1- +._t- ___1..-.;.. oy - A .. e e
....................................................... T T -_t-_..ltq._-_-.t..-t- T+ JENCHEREREY - " - -
....................................................... R PSR oS ‘.__.____..___.., P oo N "o+ SR
...................................................... R I RSN -_-_-..-.1.._-..T -t_..--t- e - .3111 Lo R
...................................... g I R R -
..................................................... S e e T u-...\t.\.” -_I.f..l__. vro RN - -

g T G T ﬁ....”.”.”._._.”._._....”m_.”.”.”._._.”._._._.”.”u.n_.”.”._._._._._._.:. IRy, < - - /R : e : i -
.__“__”._._._.”._.”._.._....................... K ARERRRREa ﬁ,”..........___ﬂ R O BRI aeeter: - - - - el 1 [ e dd stasanr SARS S tAR L ts .ixamb.b.n&wv.,.vvvwwuumx ................................ L
....................................................................................... TeTATL T -..----------..-------.-” + e e ‘. Tege - T -- ._- . - ST .------1..-..1-1---1- NN 1---,- STeTe-TT

........................... \‘\\\\\\\\\ ..\.\ T T + L L T o e T - L

g L L g R ..._.‘ .................... ﬁ\ﬁﬁﬁﬁ.ﬁ.ﬁﬁﬁﬁﬁ VneLnells, .%&h&hﬁh&h&&xﬁw&h&«ﬁﬁﬁ.,ﬁ+”- < SR — — ........... g I : L L A

........... L s S ST SRS T

gy .......-.......-----”._._..:.:.”.:-”.:.-......-”.”.”.”.”.”.:.: ; ”.:.:.”.”.”.”.”.”-,....”.”.”.”.”.”.:.”.”.......-”.”.”.”.”.”.”.”.”.”.--_‘.”...-”-”.m IR - AR RIDBOOO! n,w“,h,h,wh,h,h,h,l:.”.”.”.”.”.”.”.”.”-;.,”....”-:.”.”.”.......”,h.”.”.:.:.”.:...-m_..”....”.”.”.”.”.:.”.”- g RO, ([

RIS A RS ._._.:._._._-”-”-”.”m_._.”.”._._.”._._._.”-”u......_.”._._._.”._._.”.”-%._.”._._.:._._.”.”...“.._.”._._._.”._.”._.”.”-_u“.._._._._.:._._._._...-”u_..._.”-”.m“ SRR - iileirras » .._.._xa___. et ,%-_._._._.”._...-”.”....”...“”._-”._.”-..... e mm B R e - .-

L L L L T O A R0 SRS e 87 Ll

11111111111111111111111111111111111111111111111111111111111111111 .1.1.1.1.1-1.1.1-1-1-1-11-.1-----1.-.-----....-1 AT T T T T, -.-.-...........-.-.-..--.l-.......-..............-.1‘1--1_.1_.1_.1_.1_.1-...-.--.-.-.-.---. 1._.._. -”|.11”-.”|”. +._. Patatatatatatatatatat Fata et bbb 1 N 1_.17171_.171_.1_. -r._. 1111.-..].{....

............ STl s e T A x&%ﬁwﬁﬁ,xm.wﬁﬁ.%ﬁ%&ﬁﬁﬁ&%ﬁ&&ﬁﬁ. .%ﬁﬁ%ﬁ .ﬁﬁﬁxxxx D% it

- * F F F ¥ + + + + F + +—.+—.+1+—.+—.+—.+—.+—.+—.+—.+—.+ +—.‘ ] ‘+i++1- |. 1.1 ..H ‘.&.lt +1 111111111 —.i - 1.—.1.—.1—.1—.1!1 + F + + + + + + + + + F F F + F * F P F S FF T F + F F F FFF A * F £ FFEFEFEFS 1—_.1 I111 I.—.—.

- WA O AR B 7 A, S VoA, 1

1‘-. \-%\ i“l:..\“‘n\hll%.n‘..-\“l: _\ -I_.ll_.-l_. . -........._...nlu.”__..__ N - S ....I.1“1._1”1. +" l__.l_.l_.l_._.\l\l_.l_.\.\__l___l__.l_.l___l__.h___ m\.lv-.‘w-i_}-i_‘-i_r\lr___-_l__\u__i._l.__‘ a‘;‘\m\tﬂ\l‘tﬂ\l‘n‘. h-.h-..._l-..__t-.t-.l-.t!t-..__ P W _.IN““I“I,-.

......... R I e R Ao KAy I .1 .- e el A A ARANe SO ...-.---...-.-:-\.«.«h«.«.«.«.«.&& m«.«.«.«.«.«x&&x. o e

L T g L T I e S Y, %&&wﬁh«x&.\n\mﬁﬁﬁxﬁx wwxx.wwwwwww.\xx t_.u}{x..ﬁ AR B A R e ST e 7 0
.................................................................. o ”“ uuh_u- ..,_ . Ry e B A~ R ”“ l__.l._:

o .__,.._u__. T e R A N A NNt RN NI It RIS o ﬂ\...a

|—_+-. -‘ - e I U N A T B S NN e NN N S NN T IR NSNS NN IR |—.i -1... F

ARl el D e Tl e T L g L AT

R b . -~ i TEEE T q‘ ........................... .‘ ........... H .......... b 1_-‘. For

-._.+.ul-. .-1--- T e R AR W Frr e e e e T +1+1'1+171'1'.+1'1+1+1+T‘1+.'.1.1..1...”.”.”.”.”.”- --1 -HH-..-- ”.1 1-_-_.!:__1-1,2

”“H “l.‘i'.iﬂ”“” ” 1111111111111111111111 l.‘.‘.i.‘lll.il.“.l.—.ll.“. l+|+l++—.+—.+—.i+i+l+++i + F r 11|||..||.|“ ..................... _ “ ...........“ ........... .h ..........l "-ul |”“ -l‘”1l1ﬁ””

< AR A . ) ¥ X X! F e R 2. %

S G R AL il arararany w&.«.«.«.«.«.«%&.«%ﬂaﬂm&x&mﬁ&m&xxxwwwwwxw.“ﬂaﬁﬁﬁi..“.._ v ﬁi.ﬂ””

................................................................. 0 Ao LI L L ,._...._._._._.”.”._._._._.;. T L T T L D e
T T L LR T RRRRRRRGRRRE SRR A RSt L R e L AT A

e L e L L LD L L g0 A SRDUNBRRNNN g B e

1 . ” ...................... e .lﬂ\ﬂln.-f T T T T . l-..-”__t‘”. ra .5-11 ”..l ”__._. O
.................................................................................................................................................. -”._..r-_. -11'1'”1 e 11-711.“5 CENEE DN .-“ -'“ U-"......_.”

LT LTt - . ” ......................... ”'H .'”1.”1“.'\.711 H .............. l...-..-”“ ....... i “ “ --.-.- -”._. ) hﬁ”'
................................................................................................................... e g B T T S 1h1-f
............................................................. . e . LT L T T L e I + .

“ . ”'H ...“Il-..__l_..‘ﬁ‘” ” e e A T R “._.“-”m. .................... “ .................... .“.-m .“1 -”._. rndm!\‘”u?

e T G L L g i g g 0 e e T e L L S INRANNRRRNS DR o
e ettt e T T T T T e T T e T e T T T T T e T T T T T T T e T T T e T e e e e e e e e e g e T T . ,.u_.__,.\\”.. . g, ﬂﬂﬂﬂ..-.-.-.-.-..& nln .mm.-.-.._._,_...h.%xunxhhxuhx-.ﬂx-‘..uqﬂhﬁﬁuf,_._TTTT“H ..___.T..___...___...___...___...__..TL__.._.‘..T_._“ _.\_.\_.‘._. _r. e _,-.___v_ R, \N ........................................ R NN ‘u._.x.._m-._. o
T L et 8 o P R R R A b el e e e T T e e e g Q% e 2 AT e A ___.._u ................ ._x. e ._._._ IR, -._.__q__.__u._.i._.__h&h&hﬁh\ﬁ-\\\\\\\\\\\ﬁ? aadhndinld L A
e el e LSS, A o v i “n” ) ) .\ T T S s s B T e P P T St LT i
A S e e T N O At e Lt A e A e o el Ll o g ; 2 4 g “. ................. RRR P S --“ ....................... g L RRIRRRARS e
o L g g g T g S m iy B SR L T e
. R T T I T A -l!—_l—_—.1—.1—.+ 1—.11:.—.—_—.—.—.| . o - . .__l—.! L .‘. .. L e B ||t ................................................................ |.-.l.1 -i —.1—_—.—_—.—.—.—_—.1
Lt raalm e e W R e W e e e e e e e e e e e e e e e e e e e e e T e e e e e e e e e e e e MO - . - u . . R RO N e e Fo RPN DR NN
1-.-1 ...................................................................................... v OO -1 ._......-... - -_” .-1.__' A AN S DUAPRPRRTE R - l.nw .................. B e R T T s M-
T e e e L L ey g e e L e e e e e e - ANEENE “ , ‘.._T:. o R o SRR Sl .__..T..W ................. Lu.-\uu.\.. ................. .___u_.-_. Y G Lol A
g D L g ST I e . AR . oo e e T T L L T L e ey
”n-.“ Lo T T T T - i . .o --- . -...... .”._. 1”+”r”r”_.”r _ “ ”.ll ___...".__1_-. --.k-... T ....... _..“-__...-. I.._._.”._”l“-._\“l_.-ﬂl-.t-. “Il“u"“l.‘“. tl-.-..ﬂ_-.l._..__lh “... +”+ “_..T‘“lﬂlﬂ...”__
N AN T T s e, L A ,”.,”-‘t,-,_,-._n.” i “ Ao W T h...”.”.”.”.”............:.._. .................... K .....”.”.”.”.”.”.”. .... .“__.‘__,-.”.”.”.”.”.”.”.”.”.”.qu__.”.”.”.”.”.”.”.”.”.”...._,J._...,,Hqu_.n.___.,._.”_‘h,u
i L ) B R T e ! T e i T, " S .A.”....“.“.“H.H.TTTHTTHHEEHH...q-‘-.,-1-1-,-,-....---. .............. TR p I N TN T e a - .\\. e
..._11.__.._...__.|__..l.__..”1.”1.”1..!..l-l- -l-l-l-l._.l._.l...l._.._.__...___...___...___...__....-.”l__.li.ll.llll._.l...l l1l1l1l1 a'a'a"a"a"a .__l.._._-..._I..._-..._ l“ ‘m l.-l._. .1!1 rrr _“.I- ................................ “ ...................... ..‘ ...................... nh. ..................... .-_"...1._._.._.|._._.++ +.l-_&“.-._._. 4+ - Tt T T T T T T, —.._.._.._.._..-.-.1.i.qi.l.i.ﬂ.li.ﬂi.l.i.ﬂl.ll.li.ll.ll.ll.li.-.ls.l l-.lll”lrl—_l—_lr!—.l—.lr!_.l-l -l._.l._.l.-.l.-.l._..l.-..-.-..-._...-.-..-.-..-i..\!...- l-.l‘_-!...l...l...l...l...l...!1l...l1!1l1l1‘.l1l1l1l1l1lhihihihihih.lh.“ﬂllhih\hlhih}hlh.ﬁh}h.lh.}..ﬂill¥ T ._.l ._.I..._.u
_ R e e e A R *.Ei.h.awwwww..:.t.u...uk.h.h.r.h.. R RRNIIIUIN. APOURIEICIRIIRIERS o Skt < "R | | | T T L L DL DL D RLLLN T - ,

. EE O ORI I R L T L L L L L e

Fig. 12C



WO 2019/136181

950

14/15

FIG. 13

R L SRUNRARE. . SRR
b 3 I:‘ﬁE“ . +"“ -:' 1:'-‘ +$“ Tlﬂﬁt

PCT/US2019/012224

'm - q_:-'.".u-.‘.\‘-'-_‘v LN : ‘..;"'-'- T N
s g

v '&' *—‘ﬁ}lzu;;. \\n:\.;.-:—\%‘

: "t el ‘k"".'_;-. H.N%‘::‘ .T;;' xr-";l‘_.'...' N A



PCT/US2019/012224

WO 2019/136181

15/15

0SL

| 7

400L

74 '

_

00L

10L



