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Abol=(maltoside), 5-A1ZF=3AdAY HE-D-UEAIC]=(maltoside), 6-A|F2dAAE He-D-LEAL| =
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7] ol §714 BAMAE TR E£F 5 Jom, R4 BHHHAE A7 % AFAIE BA
of E3ste] 2549 kBS ABAYIL, FREHQ oFEel 584 2L FEAYS AL S A 715

I 28] oA AY, B3AY 84 9 FEido] AT
< FoHAlY] s TR AHHAAY, A7) 2He] oH A S-#7F Ut

714 TAIAAZE AW A (surfactant) & A & 3, FAXHc2E ZEWEAR
o]=(alky!l trimethylammonium halide)(ex. cetyl trimethylammonium bromide:CTAB)E X &3l ol
| d4koleic acid), #-$2AH(lauric acid) E+¥ Z=dAAH(dodecylic acid)9} 22 ¥ 3} = B X3

A ¥AL EPSE I AW 2 A= (trioctylphosphine oxide: TOPO), E# 28X AH(trioctylphosphine: TPO) &=
= EgFE A (tributylphosphine) ¥ #2 ELEAT T ESAX 2y SAI=, Sddolyl, 24
9ol (oleic amine), EE]SEolW(trioctyl amine) i oIy} 22 o7 ofl(alkyl amine) Ei& &7
El2(alkyl thiol)S Xgsle= T4 AWEAAA: 2 2F €72 dAHAo]E(sodium alkyl sulfate)(ex. sodium
dodecyl sulfate:SDS) H& 42F €7 X AW o]E(sodium alkyl phosphate)& ¥she So]24 AMIAAAE
E T Ut B didaE Fg ZESAdE AL e Bisgoo]E(monooleate) AE, SEIAL-ZE
28F A4, =Y (nonyl)dd-3 Oﬂ‘:é]%_ =8 F Alg, ZddEd =8F Edud oHE Ad £ EYdd
d 2 - oH=E AL AWLAAA; AvR FdclE(cholate) do]=HO]E; N N-H|=[3-(D-FF
Fn| )2 2 3 | 6] & A Folulo] = (deoxycholamide) T= N, N-B] 2 [3-(D-FFFZ Y| =) X 2 | Folnjo] =
(cholamide) 9} & olmjol=; Ato|ZFzadvd HE-D-TEALO]E(maltoside), 2-A =23 Avd WE-D-HE
Aol = (maltoside), 5-AlZ2AAsE He-D-BEA O] =(maltoside), 6-AF 2 AAE HE-D-DBEALC]= | ¢
A-wE-D-ZEAL| = gp-E-wE-D-TEAL| = AE-AE-D-BEAOIE e AU A-dE-D-TEALo] =9}
e wEAlols;  HA-HE-D-1-E] QB E I g} eAlo] E(maltopyranoside), <€ WE-D-ZF I gt iAol =
(pyranoside) W= UlA-#El-D-1-B| 2 FF AT gt icrtol =, S€ HE-D-1-B| L FF A1 gl ieAto| =9f 22 T2}
FFFAL|E; YrEY; fuEddxasa Siols; 9 N-SE=Y-N-mgd =779, N-x=4

o
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m}u rot‘
Ay

L

watel=, 5dl
wUNMYFEAY R N-Ehe AN F RS e FEAVOE o|Folxl TozyE A& sht o
g f714 ERHAE AHST S Arh Boagel At Sws) guA 2w, A% 4714 BALEA F
N HAY FHE MY, ST Aok A heddel s R FUR A7) B DY) BHA,
E3} e BEa PR EE DUokS AEFE Aol A s

71 B wEARE ZYgY gy s; Eel7tZ =k E(Polycaprolactone), P REE
t]2(Polycaprolactone diol), & Z¥7}Z22E Eg]S(Polycaprolactone triol) 53 #& Z7lzzet
EA 28EA; ZYHEGS| =2 F WH(polytetrahydrofuran); ZE o E A =2l F(polyethylene glycol); Z&|2He}k
o|=(polylactide); Eg|oYAFA = (polyethylene oxide); E[(R)-3-

S| =E A H-E] 24 (Poly[ (R)-3-hydroxybutyric acid]) =& ZE[(R)-3-3|=FA|F-EE4k-3- (R)—S—ﬁ A=R=VARIS

I

Z} iwﬂlwﬂ:’*P(Polyglycolic acid), Eel=elFdte]l=(Polyglycolide), ﬂﬁﬂL(Polylactlc acid),

2] (DL-#Ete] =) (Poly(DL-lactide)), &2 (L-grEFo]=)(Poly(L-lactide)), &2} (DL-ZElo]=-51-

FFEZ 2 2= ) (Poly(DL-lactide-co-caprolactone)), & (L-FEo|E-F-F}L 22t E-5-

=gl F#e]=)(Poly(L-lactide—co-caprolactone-co-glycolide)) L+ ZZ|[(ZEo|=-FZ-dEA e F)-FH-o

HE AL o] EJ(Polyl(lactide-co—ethylene glycol)-co—ethyloxyphosphate]) &3 #2 =
[(1
),

f
z o

[1,6-1] = (p-7FEA] A=A E4F] (Poly[1,6-bis(p-carboxyphenoxy)hexanel), ]
A A2 -3 - M a2 4 (Poly[ (1,6-bis(p-carboxyphenoxy)hexane)-co-sebacic acid]
e g ol E-LE-

ANEZAEH o] E](Poly[1,4-bis(hydroxyethyl)terephthalate-alt-ethyloxyphosphatel]), &&|[1,4-H]2(3]=
SA )l E gy o E-LE-EFA EAH O E]-F-1,4-H| A (G| EFA o @) HlHl 2 E o] E-F-E| g 2 & T
O]E(Poly[1,4-bis(hydroxyethyl)terephthalate-alt-ethyloxyphosphate]-co-1,4-bis(hydroxyethyl)terephthal
ate—co-terephthalate), Z¢|(1,4-383 olt)do|E-FA-Zg| 7L ZEh) (Poly(1,4-butylene
adipate-co-polycaprolactam)) X+ &2 (M|¥F224F) (Poly(sebacic acid), diacetoxy terminated) &3 -2
gl A slo] =gto] = (polyanhydride); Z&](H]2(4-

FFEA H =5 A]) E 25944 (Poly(bis(4-carboxyphenoxy)phosphazene)), Z#](H] (1,4~

67111 2= (p-7H3 4] o 25
Ee)[1,4-4] (3] £5A

i
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At ) 2~ 9440) (Poly(bis(1,4-dioxapentyl)phosphazene)), &2 (W] 22 (1-(o HA 7 ) W Eo}u] i) 2~
kAl (Poly(bis(1-(ethoxycarbonyl) methylamino)phosphazene)) Hi= ZH|[H] 2= (1-(AEA] 7R ) 2-H Do € o}
u) ) F 234 ] (Poly[bis(1-(ethoxycarbonyl)-2-phenylethylamino)phosphazene]) 53 #Z-&
g X234 (polyphosphazene); &8 [1,4-H| = (S| EFAE)HgZE g o| E-LE-
ANEZAEH o] E](Poly[1,4-bis(hydroxyethyl)terephthalate-alt— ethyloxyphosphatel), Z#][1,4-H]2=(3]
EEA A HE g o) E-LE-A Y GA E AT 0| E]-F-1 4-H] A (3| =E5A e HF 2 g o] E-I-H P 2
gl E
(Poly[1,4-bis(hydroxyethyl)terephthalate-alt-ethyloxyphosphatel-co-1,4-bis(hydroxyethyl)terephthalate—-
co-terephthalate) ¥ Z[(SElole-FZ-dddA=F)-3-
ANE A EH o] E](Poly[(lactide—co-ethylene glycol)-co-ethyloxyphosphate]) &3 <

3]

)
X2 ¥o|~H E(phosphoester); & ©lE9 FT¢A| 55 Ty EE 2F oA AET 4 ).

B71 FEFAY dEE EFUIERYgE-ES-EYHERS EEFR-B5-L 7t 2 gE (Polycaprolactone-
block-polytetrahydrofuran-block—-polycaprolactone), ZoddZFeFr o E2-EE-Z e =
(Poly(ethylene glycol)methyl ether-block-polylactide), Z@oddZFEZF-E=2-Z¢(-7IZ2TE ) E
| Z(Poly(ethylene glycol)-block-poly( e —caprolactone) methyl ether), ZgjolgdZFyIF-E=5-Zg|gE]o]
= oel o " Z(Poly(ethylene glycol)-block-polylactide methyl ether), ZE|olEAZAC-E5-FL7I22
gE(Poly(ethylene  oxide)-block-polycaprolactone),  ZEF|ALAFA E-EF-EFFEo]=(Poly(ethylene
oxide)-block-polylactide) W& ZEE|gelo|=-EF-EodAI e F-EF-EFElo]=(Polylactide-block-

poly(ethylene glycol)-block-polylactide) 5 AF&& 4= t}.

1om), A7) she] zApd] o9

= e}
L A
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I &53ka Q= Ao wpEkeh, old uwhgl # W] Yn&3AE Foj-A(core-shell) FE2E 7H 4 Ut
A7 ZYFe diE 55 AR Axv, vl EHAlE o)A FAF A W Ze2E FYH(SPR; Surface
Plasmon Resonance) @7ell 28] 48 HAIA7]aL o]& FHOoZ HMIAIA i Fd(ex. TF Aol IS
=

[
AR F ARG 2, 3] bR
= TE IAFOR 40

C o1y A 2R B 33 £ 4% FES Wk Re 3

A7 FEekel % A Fol vid B A (photothernal therapy) &8 el 4 glo,

wodge) myYel TS FH YRS AV 24 A EY Fehze el o8 4 wAAL F At
2l | AgeAE or, dg B, F(w, WFCPD, (),

wg, B owgeld Y] F4 ARel o F4EE A4/ 3y el % BW Se=E gy o8 w4y
S dol AR A S50 FF, 29 T, 9/EE vhe2gAe] ¥ Sol dd xdd®
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&= 29 a)ell HeERHAT.

<A Zze 2> F Y=Y AH(GNPs; gold nanoparticle)?] A

F Y=JAHGNRs, ~2 nm)¥= SAAEA 4413 JEH(Sigma-Aldrich Chemicals(A]))(IM, 0.5 mL) 2 HEZ}

|2GIESAME) AT Y-S F2d0|= &9 (Signa-Aldrich Chemicals(#))(12 )] &4 3loll, Aol 7
T ¢ HEHSEZZolS-Ho|E(IIl) Eg3|=do|E(tetrachlroloaurate(I111) trihydrate) (Sigma-Aldrich
Chemicals(A)) (1.0 wt%, 2 mL)ZS SHAAIA A%}

N

<Alzd 3> H717F =g A Y= AHDPNs-SH) o] 9

DPNoll EA13l= 7h254 35S e 2Fo2 Mzt FAadezs, aEA Y=gk (DPN, 70mg)o] &
Al QAkE A ¢ ‘F (phosphate buffer saline) (5ml, 10 mM and pH 7.4)°] 1-9l€-3-(3-tfo|wHo}r] X E

o|m= (21 upmol), N-slo]=FAlEAleln = (21 umol), B AlZHol (21 umol)E A2o)A
AR % g2 Jhxd DPNS YAEE (15,000 rpm) S E8) Fgste] Eel¥ DPN-SHE 0.5 nL
o] 2AikeFE2A 94 (phosphate buffer saline) (10 mM and pH 7.4)el ®#AFAIZA T

<AlZd 4> F Y=dAxA7F 29" 282 Y= xH(DPNs-SH-GNPs) 2] &4

2L

|Zo] 1614 AZH DPN-SHs (40 mg)S ZF4(5ul)ol 93, Feke] GNPs(7 X 10 particles/s ml)E 9
HESAIA, A7 JE 288 B3l GNPsE DPNsoll E‘ﬁs}oﬂ, DPNs-SH-GNPs & &/dshSith. DPNs—-SH-GNPs<]
F@AW A (TEM) ARSI 29] b)oll Yehl At

A
i
~
2
o
Vv
il
R

g

ofj

o] dAdE mEA Yw-E3gA (DPGNs; DOX-loaded PLGA gold nano-shell nanocomposites)

2 ZHE (potassium carbonate)(Sigma-Aldrich Chemicals(A]))(25 mg)S HE#HFZZEol-do|E(II]) Eg 3T
=g o] E(Sigma-Aldrich Chemicals(A))(0.02 wt%, 50 mL)ol] H7}ste] F9(gold salt) NS AZ35HTE. 9]
o]x}, DPNs-SH-GNPsE E3tst= £9(200 w)S 9 |IA4 npl) 2 FTELU3]=(Sigmna-Aldrich
Chemicals(A))(80 w)e} 5 & ZoF &3talgitt. o] wl, DPNs-SHe FHo| Z3dtdl GNPsyE EELHs| =0 o3t
=9 2] A YA YA (nucleation site)S A F&kaL, ofo] uwhg} DPNs-SHY FojH-2 = ’%}h AEAl
IYSTE YT 7 U, Ve 22 7 B39 AA-ES 284 dH FYP &, AxH vx (DPGNS)—E‘

.

3=

AE2](15,000 rpm, 203)3 &, SHFE AASE FAS o 2 wrEEAT. AxE
5 u]?é(TEM)_Q_i golatglon, 1 Ax}E = 29 ¢) (scale bar = 100 nm)ell YERAUTH. =
Ao A AZE DPGNse Au 94 HA
T3 mHel AAE 5 IHISS F<

-/ U

sote], 47

S ANYA-E2E XA =A7](Energy-Dispersive X-ray Spectroscopy)=
[ex

<

A

S g9ld 4 Qo T3, B FEAE AR HIESE V-vis oA 9]
DPNs, DPNs-SH-GNPs % DPGNse9| &4 A~#HEHL2 = 49 YEMAT. = 42 HE, DPN-SH-GNPs7} DPGNso. =
stedA, EWel P4 5 ZRFY BW FEh=E FH(SPR) adtel os, Hd §54 o] 530 mmell Al 800
m= A|ZEH A& AT 5 9T},

<A 3>

AN 191499 FUS o r Az DPGNsol EAAFY BA2A A5 FAA AvEA(Erbitux®,
anti-EGFR antibody)(Roche Pharmacuetical (A]))E =8It FAX 2, HZ #e7|E 717 o
=23 (5 pmol, SH-PEG-COOH)S #H# =X DPGNs (3mg per 500 pL of phosphate buffer saline)® ZEwHo]
AAAG, FAEA ke ZEldddaZeFe YA (15,000 rpm)E S AlASSACH. PEGylated-DPGNs
(13mg), 1-o€-3-(3-the|vEdoen =z 2 d)-7t2 R t]oln= (21 pmol), N-slo|=FAlEAlolu]= (21 umol)
2 An)E 2 (2.7 pM)S v £9(10ml, phosphate buffered saline, PBS, 10 mM, pH 7.4)(Hyclone(A]))ol
YAl 4ToAM 4AZE E¢h wbe Az vk Fell, A88 A7 =" DPGNs(elsk,  TERB-DPGNs, )<
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Sephacryl $-300 Z#(Amersham Bioscience(A))& o]&3] AAS . A, A WY Z=2EH
(irrelevant (IRR) human immunoglobulin G(IgG))°e] =¢H nEA Y=g (o]3}, IRR-DPGNs, )%=, A7)}
2 o R A AT

a
% 5% %) PONs #eAEHE BRI, A4 (NIR, 820 mm and 15 W/em' for 10 minutes)ol o] =%
B, 2% B do|H(thermographic data)E E3Hd Jhvlgl (Thermographic System, AXT100)&, 1% 4o
= F71Eska, 2 AdE ® 5o UEhdt 2EE o|uARYE 2% EE A2E ATEI
(Thermographic System Software)Z A}g3sle] AAFsFTE. vlw A1 A3} DPGNs7F ¥3FE g 0ol -9 DPGNs
7b Qe Aol nlEl Lxst 14.3°C 27185t o1 oln A3} ate] HeA (DPGNs) tiH] @A (pure wate
r)o2 #Este] 2ol Flo] 3T} (& 5 a) FE). NIR oA AMES 53 DPNGs9] Fstd aats F4%
9 HAE Apde] U s BolFon, gy ZeYciase] fEHolLr (450)E HolHE ex
S7Fe Bl 1Al WES FXa oE wEe 348 S7HE B3t & 5 b= NIR #lo]#] (820 nm and

15 W/cm2 for 10 minutes) Aol wE DPGNSE] W% DOXe 4o F43 F71E HojFr}.

<Add 2> Ax 49 HAE

ol

St E YnBgA e MxE AHEA 7] Yate], Aaer AZEel A431 2 MCF7 M ZF(American Tissue
Type Culture, ATCC, Rockville, MD)E w®iFslar, FA] 7] AIE(1 X 10° cells/mL)E, 1% 434 = 10%

FBS(Fetal Bovine Serum)® X.%% Dulbecco's Modified Eagle Mediume. 2 100 ® =& uj A (Corning
culture dish)(10 mL/dish)ell A 9@3lar, 5% C0,2 TA4E 7}& 274 (humidified atmosphere) 3} 37ColA wj %

sttt AzE eBdAe Ay AE gt =S Felsty] Yte], FACS ¥4 (Fluorescence-activated
cell sorting analysis)S S8l Aoz, widE AES 450(2% FBS 2 0.02% NaN; in PBS)o =2
AlZ g 5, ERB-DPGNs %! IRR-DPGNsS} 37| 4°Colld 1 AI3E ‘st wjkslaltk. vk Alol= S=&A e os) mj7|
# &4 (receptor-mediated uptake)”} obd WE ZH&(endocytosis)S 3+ nlEo]d Aol dojpes AL W
A7) QEte], SEE 4TE FA39 Y. H2l® AEE 3H AlHsta, FITC-2hdE d4 A3t IgG(FITC-
labeled goat anti-human IgG)E Yold s, SAolA 45837 4TCTE FAEINY. HFTHoz, HMEE HHY
(400 p¢ PBS)ol ®AAZ S, FAEEZ 7] (fluorescent activated cell sorter)(Becton Dickinson,
Mountain View, Califonia, USA)E o] &38| EAslx, 7 A3=E = 5 2 60 YENAT. = 69 a):= A431
AM|3£ol| ti$k ERB-DPGNs % IRR-DPGNs®] &4 AIE Ueldlw, b)& MCF7 Mol ti$k ERB-CPGNs %! IRR-CPGNs
o 4 AdE yehit. = 5elA & 5l Wkl o], ERB-DPGNs©] A431¢l] wigh %7 So]4d2, ERBE
EGFRZ 2] A¢ 15} (#p<0.01)= <1all, IRR-DPGNsoll ®l&| vl Al Yebwtar, ERB-DPGNsell fef A2]# A431
AEE, EGFR & 459 Ao (##p<0.01)°l] 2]}, ERB-DPGNsell ¢]af] =]l MCF7 Aol H|3te] 743k &3
FEE YJehdeh. =3, AE IS JAEer] 98l 32d 31 7 (confocal microscope)S o] -&3Fe],
ERB-DPGNs©o] A gld AEE EAste], 7 AxZ X 7 b)ol e, o|Z2RE & 4 Q& ukek o], ERB-
DPGNs9] 7Z-9-, g&ao <o mi7lel W*E Z8(receptor-mediated endocytosis)ol €&l A431 AXE W= <)
o, ol mE} ERB-DPGNse] 4 g2 4 6-olu|t]=-2-ddRER AMH d(nuclei)e] FHAAA T
ZE At

A5

tilo

=,

A 3> YA A W Az

fu
ol

A431 2 MCF7 AE(10' cells/vel DE 96-9 Z#|o] =0l 24 A7+ B9k wjakalgirh. ¥4 A ES ERB-DPGNs
+ IRR-DPGNs(1 mg/mL, 100 w)o} 37CelA wigstsict. 4 | 54 HIeo 10% FBSE 2+ i
A7 A, MEES FAHoR 72 AgF Bk Wit 2A9A o)A wE(820 mm, 25 Wem, 5%) o
AEE 37CoNA 2 AIZF Fot a3t Att. calcein AM (Molecular Probes(A])) S 2 o] A Zof A& AE 2L
APE AEZe BYXE g dnFer #AEEda, 1 AyE = 8d YERT. & 8olA FFe YeElE A

=

o
v
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& Mxelm, o Wl AbE MEd ettt Am a8 AP 21 9 HAE 27 StelAe] Alx A
cell viability)9] zfo]Z A Alks}led 72733P° o. ## anL DPGNsol|l ZA3td dv]|&E2 A7t glle= s

oF it i rlo
¥ i o

SAZE HEAE A431 MAEe] A, Ao A gskon], oA AL AllE HE-AQ X587t 7
shs Eeld 4 Uiy, mEH MTT(S—(4,5—d1methylthlazol—2—yl)—2,5—diphenyltetrazolium bromide,
tetrazole) & ©]83ke], Z} AZoA 9 AAZAJA Ax AEHS EA381, 1 2345 = 99 YEMAT.

92 HH & F Adv vkek Zo], A431 M el #HolAE FHAeHA ¥ S, CET-PGNS$: CET-DPGNS+= 2t
91.5 + 4.9% (CVCET-PGNS), 86.7 % 5.3% (CVCET-DPGNS)Qit}. o] 24X17F w<F W& DOXo| <Fo] ¢bA|xe
FAE AT dE UFrE @$e Folr] wEeltt. ey #HolA7E AN $9] CET-PGNe} CET-DPGNSE 7+
Z} 55.1% ((CVCET-PGNS - CVCET-PGNS + laser)/CVCET-PGNS)®} 69.8 % ((CVCET-DPGNS - CVCET-DPGNS +
laser)/CVCET-DPGNS) & X|& #E&S Hth. FE3 A2 (ET-DPGNSO] A2 &&S CET-PGNSe| diu]&] AAkst
A3} ((CVCET-PGNS + laser — CVCET-DPGNS + laser)/CVCET-PGNS + laser) 36.2%2] &332 © HoFSS ¥
Zetgit. ol& #olA XAFRE Q1§ DPGNSOlA 9] DOX ¢F&ol wA% W& adet & 4 vt w2, CET-
DPGNs =+ IRR-DPGNsO. = A% MCF7 M2ze] A9, #o]Ae] A} Follke wol B+ A8 &35 HolA| &%
=

walk 24A17F oiy] 72X7F 3] A431 M EREES A A3 CET-DPGNSO] &#7F 41.2% ((CV24H - CV72H)/
CV24H, #p < 0.05)2] FA3 Z71= i&i%% & g AT (= 10). ol& #HolHE ZAFSHA] 92 CET-DPGNSE]
24X 7v thH] 72X 7F X8 FZ 3ol Hlal (11.9%; (CVCET-PGNS - CVCET-DPGNS)/CVCET-PGNS at 72 hours) 4¥ju} =
2 B¥AA B AE a9 4 FEYE i#‘ﬂ% =

E 2t B owg] AN Az n¥A thedd, F et AFE 14 dega 9 7 2950l
AE A hegdae] FahaAa g Aol

32 2 o] Ao Axd 5 ZET] A LEA YedAke] FAAEA AAEY £4 Aol

T 5% 2AA HAE 1087 2AEH: Bt A 2% BEE A9 A3 sHEE S BAe 4
W3 FdS 5 ofF wE &y A% Aol

62 3 E 7a)v FAE BEES B8 B U] dnEdAY AX HseE #AF Aijeltt

% 7b)v B e yrEgAel o8 Aulw A3l Alxe FxH dvd Aleltt

T 82 A HolME AR Foll AE AE oF XS Gl FFAn A Apxlo|tt

T 9% MIT #4118 53 X5 a7 4 245 Yl =delt

T 102 MIT #4118 &3 =4 79 9 38t A5 g9 24 4945 vehiles =delr
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=9
EH]
Doxorubicin
Cetuximab \Joxoruhictn—loaded
3 PLGA nanoparticle
7 i o X
S gl &, 3 &
AN WA tCysteamine
PEG
molecule 'sg g ‘Z
Smart drug-loaded polymer gold nanoshell
for synergistic cancer therapy
Rmk e Aoparﬂch
W2
EH3
J\ |.DPGNS
= 1 [
R R |
z i ‘b
i ‘
£ 1|1.DPNs LSRR | ‘
o)
‘\»_J_L‘\"
1000 800 600 400 200 0

Bindng energy {aV)
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DPNs-GNPs

Absorbance (a.u)

400 600 800 1000
Wavelength (nm])

16 60
a) |.PGNS in water b) |. DPGNS with laser

14 4 HM' = . 3
- Ll £ 50 1 g
ISEFR o 2
S0 | & 40
2] ()
4 g B
5 g%
& Omm =20 @
= AT(°C) ©
% = 20
g4 ] g Ef
= g g 10 /%1l DPGN S without laser

Il. Pure water =C /-/
p /
o * - T . (1 — . .
0 2_4 & 8 10 0 24 48 72 95 120
Time {minutes) Time {hours)
a] = non-irealed b} ]
_.7' nan-treated

_ WG-DPGNS

Events
Events

CET-DPGNS
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