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The invention relates to a method of making hybrid organic-inorganic core-shell nano-particles,
comprising the steps of a) providing colloidal organic particles comprising a synthetic polyampholyte as a
template; b) adding at least one inorganic oxide precursor; and ¢) forming a shell layer from the precursor
on the template to result in core-shell nano-particles. With this method itis possible to make colloidal organic
template particles having an average particle size in the range of 10 to 300 nm; which size can be controlled
by the comonomer composition of the polyampholyte, and/or by selecting dispersion conditions.

The invention also relates to organic-inorganic or hollow-inorganic core-shell nano-particles obtained

with this method, to compositions comprising such nano-particles, to different uses of said nano-particles
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and compositions, and to products comprising or made from said nano-particles and compositions, including

anti-reflective coatings and composite materials.
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. The invention relates to a method of making hybrid organic-inorganic

core-shell nano-particles, comprising the steps of a) providing colloidal organic
particles comprising a synthetic polyampholyte as a template; b) adding at least
one inorganic oxide precursor; and c¢) forming a shell layer from the precursor
on the template to result in core-shell nano-particles. With this method it is
possible to make colloidal organic template particles having an average particle
size in the range of 10 to 300 nm; which size can be controlled by the
comonomer composition of the polyampholyte, and/or by selecting dispersion
conditions.

The invention also relates to organic-inorganic or hollow-inorganic
core-shell nano-particles obtained with this method, to compositions
comprising such nano-particles, to different uses of said nano-particles and
compositions, and to products comprising or made from said nano-particles and
compositions, including anti-reflective coatings and composite materials.
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BEHBEEREEE -

[0104] s RERE SR EXNEETARATE - B8 -
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Bl EY  LEMONER - BERBEAZHIERG
PIECE FlE AR T EEER - RIESITERMSCEER A A
MHE > BRIEHEAISE BRI RS -

[0105] 1 75 T 5 & Ie Bl ) EL R B — 25 B2 IR B A 5%
BB FE R A1 -
g
R T
R W 14 BB R 43 B

[0106] 5% 1 2/~ @ IHEP2178927H Bl o0 AT L 72 - £ 15
LB 2RSSR AR CETRHFE - LEDE
WEFFH20E B %I RV K RE RT4ZpH(LL H R BR
t) » K LAFI30453 S R R #I80°CHETTMEL - PA1-PA4RIR
MBEE=ZRY) PEIRILBERAZEGRETHELRY - HRIE
H25-40 kDa# [E 2 Mw

(0107 B X ERMMUEEEEPAI-PAMMERRERBREE
REg  REMEPEIEUNRIEE - i A DLSIH R AR 15 B 8L
VAR

=1

PA1 PA2 PA3 PA4 PE1
HEgH
DMAEMA(E H %) 5.3 6.4 8.1 14.0 10.9
MAA(ZE %) 1.3 1.6 2.0 3.5 0
MMA (E B %) 93.4 | 92.0 | 89.9 | 82.5 89.1
H IR 53 B8R
z- 957 1€ (nm) 151 41 25 13 =K A
PDI 0.05 0.3 0.1 0.4
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DLS#I =

[0108] /5 32 (Malvern)zx >k (Nano) ZSF LAUHIER25C K
PR A ERX PR IER I0EA K EKCIER SRR (12
EEH/A) LSBT 2R - REE AR ERERK
EHICEAL(EBM3 PALSKMPT-2E47) °
SREETEE

[0109] % & 2 1F ERIE S KBk BB R EAD 18 -
AZEBHNZEER300 gMERMEEER LERED
(Gardco) 336380 2 T & HIFA 88 1T 5715 - IR ASTM D3363
Bl - REPIEHREGENORIEX
EME

IR BB EZHERBIRHNKREHNRENE &
(Shimadzu) UV-245043 K EEHFE - DISERIAST A - K
BERE > BIEMEHSEE R - BTHEEZES - Bo KK
HZERBERER > AFABE - ¥425-675R KK
RHEEBEANETHRHNME - BRIEFTHETR > SRIFERRE
HEEEEET -
B sl

[0111]PA3 2z 7K M 43 B W& 13 F 10% HCIER 1k % #3 pH
2.5 INBAZER60TC Al EEW  REKHBERENDLS
SE A RREER®E - pH - RIEAL - o ZpHIR
FENIMEBEG AKERMBREAS - BEREAGERRG25R
BEEI#¥IpH 6.5 > FEERNZRIRFIGIN - I HEEICELREAT3S
mVEE-5mV - ERFERRRERKE -
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OIR]HEEEES » BIRSBRZpHN ZRIREE
= S REERAIpH 6.5 R E
H i fi2

[OIB]EREHAIEEDLSTFENHES R » ERAKE
KRS - SEEINEAEFI0C - RINEET K & #l £ K]
& KpH - fE5R 2 R E BRI 20-505= K & B U # pH R IR
BE_E WHAELERWEERERBE SR TEN
& - EEEMEAE  FABZ6SHRAKABE -
B fi3

[0114] EHpH 47 PASHKREME K BENDLSEE £
BEZ BRI ERRE - MEERREL eI RE
EEEZD0C - pHAREHIBREEER  ZEBRTE
BEFAESESRII60CERZHE/N - FHE » pHERE E92
% EINEAER R R AED -

[0115] 2% LA RRPE (R R Al R pHAARE £ 3 - HZF B E I
2o AR REEGN -

[Ol16] (S BB HEERFE W EpHKIRE — & W%
RMMEERERBE S BRI R -
b4

[0117]A L EE G - NEE S W TRV IR INZEPA3
SRR - REFTEBESBEAREFEEHERY - RFE
BEER BB EELRE -

[0118]425%% PA3 S UMK (#920% [E B2 IR pH 4 Z 7K) R 4&
FCAEBE KB BRI SH M A L3S TL/KFHRE - Wi
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% DLS 2z R R F525.6 %K » (L3 +25 mV > K pH 4.1
RBER22I2DCZB/BRENRBHE TUHSSEAR 3005
TMOS - ##24/NRE1R - RIEHER28.57K > (EAL+12
mV > FKpH 3.8 - HItE& - MESHERERMEEREE
WF LR EWRERK-BAF - ST EESIO(HTMOSHE
BERMEERECEEILR1.39 -

[0119] R G 8E KBER ST MAFERIN3395%
TEOSZE 9227 Z % » BETEOSIR Z B2 //K 2 B - FE 1R %S AN
3105 7K ARIR AR IN34.6 50 KR BR » S IR P BMGR 14 T 8B #2470
PP ] » SRR IN9655E Z B8 B 7.2 38 T B (65%) -

[0120] FAPA3/TMOS 43> BR Wk N V& 10 1124 3 TEOSIE R 1E
RRLFEE] - BERFERINEER(65%)pHAR 132 » FEER
0560058 Z B & R [EIJR 1/NKE » %1t 8 78 48 i ¥ Si0y (1
TMOSKRTEOSER)HRMHUEREANEBSCEELR
1.89 -

OR21FERBHERYAUEREEH I ERREM®SE
J& - SOxSOE KR K2EXKEERNFHEBEFERRNESE I
BHRYMCERENEZERE - BEBREFNREBGRYG -
IRENRFT21°C R S0%AEE IR - R1&LIFT6.02 K /B i 3 =R
Mg EE ER IR - REBEIRFERN BB RGFELTS
388 RBENTEREEEEANNRAS0CTHEMINE -

(01221 41t PR R BB W N NIRE R E2ZF W R
FUNEE GG -  MERFERBERCRHNEE  ERE
MR
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IR EREEREEBR EHEUREAEEIEES
$REBEESH -

[0124] 3% 3R o ] B ¥) PA3/TMOS 73 BB K B B i )
BRE  Z2EMARYERRERZESR REABGRGE TREEF
ZATERB BEIYEE (TR  REREFHRNEEEREH
B MRESEUNEENE XRESREFIBEAR
HRYERESR  AJEERAEREUTEENEE -

%2
. "SI0, , /RmitE| ERS |RERSECER| FHERH
EEE (%) (nm) (%)
& e f4 1.89 0.9 545 1.4
= HEH5 1.5 0.3 543 0.8
EHif6 1.75 0.5 546 1.0
B a7 2.0 0.9 581 1.5
B 58 2.25 1.2 581 1.8
= HEH9 2.5 1.4 579 2.0
& tEf1s-9

[0125)EH EEH4 - (B AT FEAENTMOSKTEOS
BB Z AN BRER A II(E HEB S A TN & F E(Si0, 2 R
MEERE P EER2S - HRBER KHER RS
MEE R TR - ES 4w 0 TEOSHEIG NG R B2
B % B (BPT S S T B BE ) © P FA TEOS{E 15 70 B T /Y
MAERIRE RS R ERE FHE SR E I LERE -
HHEpI10

[0126] A (L & fie B 42 (F B B2 PA3/TMOS 73 B(UHR » R 1R
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{F FAREE B (L EpH 2.5 RINREE TINEAEHIB0TC » IREXH
FMBEEBKIERE - LoBRBRCVER S EHIEE%IRE
BB EHI3.5BE%AHARER) -

(01271 B T BIEBRBEEARY Lo BRBELLZERE
EHB3EERE  RBESINTEOSYS B (AN B i 2L 1F )i BB
B TSi0,, IR EMRELLS1.6 - BRI EKER BT
BB RSB RR6285 K BN ETERE0.4% -
Bhafill

[0128] A 85C FE /R 6043 §E F [ » 5 MMA EEDMAEMA
(B5:1SEHL)Z LR & R EH fF 2 H MMA - DMAEMA
EMAABEBEAN CRMEERE » IERIERNETRBEEE
BEEE > MAZEREFTEFREELE - RUBERIR
75 By I e 1 14 57 1 S PR B (78 2 & ¢ (Rhodafac) RS-710)
FETET - BTHRRMLAES BRI RENE » BIN3E
HFHEREEEE - Al ZERE > LI3os@ERRAInE
MAERSPH 4 - FIERMEEBRE S HIKEB20EEY
ZEEEE AR T8RAK(EFFRIEE  PDI 0.1) k Mw 40
kDa (GPC) -

[0129] 5 A B Z1DMAEMAR] 7K B 1T 12 B BR Bx (MAA) »
53 BUIR 2 B 1] % 5 P %8 se (Miitek) PCD 03 pHA 8 a7
BEIZREE - 10 B RHABKLUAFRREIOZS  BRINEE
FApH 42 100088F+0.1 MZ B - 5T & 2 {5 F10.001 NER &
ZEEEIN(NaPES)B R E M E M (LImVEIR) BIGHIER
%% & [EMMA/DMAEMA 85/15 £ RS EENBRZE K
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#920% - BHER#920% DMAEMAT. iR /K B MAABE (] 5 FE&%
EEHEEE -

[OI30]RE LUK REEERE SRR EIOCEEY
EfE 28 BENHISTHRAETHRINTMOS ; )R TMOS/43 8%
RAGERECEEILBSBHREBEHEKY - 16/ &
DLSHI & 8 /R 1205 KR 18 5 SRR EC 77 LARE T BL B% L £ pH
1.5 FEF D RNERBESREIEE%ERSIOZEN
MY - ISR B EAREES  NEBRBEEREA
(FR40°CREFECE) - 1558 B WAk & K DLSH| & if R B R (£ 17
Al 2RI RSO - 2K B R E AR ER TEMARZE © B3
FIT 7R U B BE R BB A% - TR A 18 B %7 60-90 = K E IR Y ER TP
KL F -

[OI31JEEME HE B4 - BEFRA IR 8 R 650 CRE(k.2.5
SRR - TSR BB EHMERE - L ARERR
BIREG - RSTSRAZRIENE F50.7% - RABEGRG TREEF
ML 2 1B R S A E IR E R B U -

[ FFaRa A ]

(&)
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' % 102117876 SRR RS RGN (SERH : 105,106
5 5 M 0 &
. — R EFER-ERERE-BARANTFZAE A&
FEE TS %
AR tBEAE A FERER
byARIMEAL—EEEERCYFIERY) - K
C)TEEZARIN LAY i R s g LUE B % -
MEKKLT
® HPZERFREEEHRWIEERE -
2. MARFHANEHBEEIE Z Ak HPZRWEERER
BEETIICHERY
o EO— (AL TFHEEmEEREMI)  GFAEFAH
BFfEean—HEE ey HPZERRESR
BoeECEE
o E/h—(EREFHEEEEREM)  BFEEFAE
BEFHN—REEIAEY  EYZEBRISER
® R ELES
o EAO—Erfh e IFBEFHEEREMI) K
o EEMMEL—ERXBERME) -
3. MMHRGEEHFEEE2EH  Fk HPZRMWEERE R
BEBE TG FHELRY
® SA0EH%ER L —FEEMI ;
® 05 20EH%E4A—EEEM2;
® 383-4S5SEEHE%EAV—FEEEMI . &
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%5 102117876 SEHFIZ A FIRERS A (EIERM © 105.10.6
® 0-2EE%ED—(HEEM4 -

4. WNEAFFEF|S@EEIEIEPE-HZTE  EPHRE

HERERETE MG TELERY

® 3820 H%EENBEIEEERE(FTE)NIGKRE X
(FE)AGBREERATERNERET CES —E B
M1 ;

® AREH%EHNRHERAREN(RE)NGERE
R EE T 2L —EERM2 . K

® 76-91 5K FH %3 5 N H C1-C18%e £ (FF ) N M BR BE AT
AR HEER 2D —HEIEMS -

C WHRFENGEEIVEIAE  EPXFBREREAT

RFER L ERRWEEBEE R K ENE » kFEE
pH R I8 B — & i s BRI M T I it -

C WHGFEENEESIE L GE - ER A HEIE RS

(DLOHIE - ZFEBEEHATREF20-2005RKZF
YIRIIE -

. MHFENGEEEIELZG® > HOXFBREREALT

HEE LREEGHRRWEERE - K - RERBEBIMERLK -

. WHRFBANHEEFEIE Gk EPZERS YRIE

VRBEERBEEBE EBESGYKSI - Al Ti - &
e BB EMREARNERTCEL—ELE
Y

. WG ENEESRSE Lk 0 KPR ER S /AYRTEE

VRBEESEEY b -
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10.

11.

12.

13.

14.

15.

55 102117876 5 BLFI| 22 SRS EHF [ B oK {Z1IE H - 105.10.6
— BB R T o R P A0 R 5 SR 4 1-978
FE—IEZ RS
e EE A EE 10E RN F - BRE—5
BE—WEELEY -
— B EAEES 0E - RS R THAR -
SN -REKN T RS E SR - FAES®ABR
B FESERBIME  RAESEERBHHKS -
—BE—EE L NERRH B REERY  ERes
M EAGEE 0N NEZ - BERT B —
BB R BB E D —E ST -
A1 FR 5 B B 55 1308 2 B R - E P B S R
BEENESBYE  $BESYES - Al-Ti- BRZr¥
EHEBLEVFmERNER P EL —EREREAL
YIRTERY -
—ERERE S BB EHERS T SHEREE
T 5% BR

MR FEREES DR 4ES R EARYE
SEBE R

g R IEALAT R B E -
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