3G 3
2010 4£ 6 H

®x oot

CHINESE JOURNAL OF LUMINESCENCE

Vol. 31 No.3
Jun. , 2010

X E4S : 1000-7032(2010)03-0395-05

bR 5 A R K BE IR il 25 LA B AE pH BRI A4 2 H

TRk, B

(LRGBS IAEICH FHARBITIT E A5 F DR AL, Jiat  100044)

FEE : LT RTINS T AT HRY G R AR KB , 38 PRI 50 Bl 1y pH (1. 585t 7
RABRE T GIA pH (B85 LLLCRAT LR AR AL 135 6 R PO Rk 1, T J5UAR AR pH i i R AE ¢
JERI KB LL pH SRIBE TS o B pH (B FR P AL B , A KK BRI ) S (A PO 588 B S ¥ i, T 418

GBS o Il #& B AKK BEIRE i T BAT RABUE iy SRR PESF e P i PR LK pH (B DI R 1

it 1 AR B pH {EVEFE (pH {E 6 ~8) ZE0E A, UL TEAR I PN pHL (SR I TR RAT T e o P it

X B R 9OR0KEHR; pH AT HRIOL; JHRAER L

FESES: 0482.31; 0657.32

1 7]

pH R LA 4y | PR 25 VF 2 BURER b A+
SrEE AL, R T pH (AR Y 2 Bk R
K BEIR T HA IR AR E M AR AL
L2 SO (A BR B S0 i 9 A A= e A ) i 4
SR o IKBEBIE— P EKH AV B2 AK A SR
R, 2 g Rk v A PR S i o 40 sl IR
SEM P RIS S SETT* o H BTZ R AR K B
S B BT , I T AR . (B2, i
T H AT KK BEIE A BB 22 25 TR AL
A, DR A 25T 4 A RS T o 2 b AT e
A B LA T R B 2 R SRR T L
SR AT flt , A R STARIE T i R 4
KEEBARFR 2G5 B 1 % AR il 4 1 2Oahk
VIO R P I 4 K AR S B T AN K T
RIS o FRATVA , BB B ) R
PR 2 U RET 9 704 e B L BB T R GE I
WEMLEEAZ 132 B S5 o T 2673 iy ik
IR T LIGBETT b 3t ke 5, {ELXT B0 1) S D A7 i
CHNZNRD A ), D)2 I AR 25 1) 52 2 M R R 4
T, 3X 2 PR R R T AN . 2 A 4
AR o B — P K K TR R A B AN S, SRR AR
PEPIAE S I EE AR ST o Bl N AL

o

Wis I 2010-01-10; 51T HEH: 20100224

PACS: 78.55. Kz

PACC: 7855 M ERFRIZAS: A

TEFRE RS20 e 232 I AR 1Y S B hiy S AR
FE VI, FEASSOH, AT A TR RSOk
JKBEIE , VAL A BV Y pH AR X Fh 2
DK K B G Al i 1 P ) 3R ) A R 4%, HE pH
U E FOR ORI T BEIE P e 8 A AL o X
AR KK e B A e AR, T AR I AR PR e
A2 PRI L A M s A N (R 5o

2 % I

B Ng K& (PU) Ity B 35 [E Cardiotech
AR B2 (BTB) R R 6(C6) B AL
(NR) Iy H Sigma Aldrich /A#],

FRIL— 7 1) PU, FERE S FE A4 T 6
w3 V(C,H;0H): V(H,0) =9: 1 BiRG WK
L BGHR R 500 x 10 ~° BYIE W . SR 5 H pH
47 BTB,0.5 mg,C6,0.5 mg F NR,0. 05
mg T 20 ¢ FEIFTHIE RS PU WP, ff PU
BTBC6 #iI NR 7EIR & V¥ ik £ 1:0. 05: 0. 05:
0.005 AyLL B (Fiitll) . ERIBGIETESRFE 1 h
Z 5 AE R AT ENT 24 b, R B 4
h K —UR o 5 15 B8 7K B I 1 B Y 3 ) —
LN 0.2 wm 3oy B HEAT o 08, LBR R
AR

W6 1% A9 56 1 43 B 7E Lambda 14 p

EETIE: FEXARFEIES (10774012,10874014 ) 5 It 5058 2 A 3 42 (2006 XMO38 , 2007 XM64 ) ¢ W15 F
EEE N 2 (1975 =), B, IR A, FENSEYTOCIRRAL G S AR ZO R o

E-mail; hshpeng@ bjtu. edu. cn



396 K ot

5531 %

UV-vis 43 66+ ( 3£ [E Perkin Elmer /A7) )
Aminco AB 2 BI5 565366 )E 3+ ( 25 [E Thermo 2
a)) bR A R Bl 2O B o A
LEO912AB AU 4% ({2 [E Zeiss /AT ) Fl Zetasizer
3000 (fE[E Malvern 23 w)) {X &% B4, 44Kk
HEIE pH S P Y B HE 2
BTB fy & it ¥ Xl LAZR
HA ——H'+ A",
H TR A =) AR A 3 A0 T Rk
HY]J[A”
: [EIE&] : ()
X HK, Jy BTB Ay B 8C [HA T FIL A ] 5350
ik B RV AR BTB puke s, [HT ] 2
WP HTHREE o ABRGE ARIKBERE 9t 1
7568 BE il A Beer-Lambert 7 £
1 =1,10"",

X1, EERE R BTB I3 F AR B 56 R EE
LK BEE 212, & T e 43 R 1 ( B
) BTB 73 BE R S RS FIHR B o X FE KK
BEAY DR EE A NR (620 nm)/C6(500 nm )
AUE R
ha o107y Lot (
Ig Ty 107mm Iy

ky = Ipng/locs» kr = leya(eyn +¢4-)

K, =

SHA _ _ fA- )
TGy ~/Crp T+Ca/Ca=/ |

Polyurethane

Nile red

(0}
g |

NS ‘ Br
—N—C—0— ~
HiC )N (6] 0
H;C

ky = ley-(eyy +¢4-),
ey /ey = K /107 ey /e o = 107"/K
IR SRR AR AL T 5K

O
]NJ — kllo 1+Kp/10PH 1107 PH , (2)
C6

3 #R54R

DENCEAN KK U 2 2308 1 — P et Y P L IE Oy
AR, 8 V(C,HOH): V(H,0) =9:1
RGP, PU BTB (C6 A& NR J& LI H 14y
THPAREAE, fEBEN SR, HH 205 T8
WS BT, A L5 T R LR sk B85 1 i i
Wk . EFUKIERTT ,PU R AWK EES L&
A8 U AN APHI T I — b = 2 B I 4 ok 4
Fgt1o M [RlE, BTB (C6 il NR I 25 K 43 T
W E TAORBRL AT . KB A L T 145
Ze L2 R LT W7 T R R MR A 2 e 1 Ak T
BE (D) BB Z M E TR KA
F 52 SRR , L2 T 52 i 490 K K B i 14 T
Ji; (2) BTB C6 I NR =3 6] B b 1] LA 7 A= 3 B
O SRR e R et o PR 1 SRR K BRI
HARE B A 2 SR 2o TR DB KK B
LA AR 0w W 1 PU B/ 56 5, pH #8400
T BTB #6531 C6 FI NR BEHLIM T4k ok Bk
e

Bromothymol blue

Coumarin 6

X N
OH
0 0]

HC/\N
. 3 )

HO

0
S<o
0

Br
H;C

BT M RAOR AR BEIR A B3 i A2 25 R X

Fig.1 Chemical structure of the respective ingredients in nanogel
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Fig.2 TEM photograph of the dried fluorescent nanogel
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Fig.3 The hydrodynamic size distribution of fresh prepared
(a) and stale (b) nanogel
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Fig.4 (a) pH-dependent absorption of Bromothymol Blue
(BTB) in aqueous solution of pH 5.0, 7.0, and

9.0 (grey), respectively, and absorption and emis-
sion spectra of coumarin 6 ( C6) and Nile Red
(NR) in ethanol.
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(a) Fluorescence spectra of the ratiometric pH-responsive nanogels at 450 nm excitation at pH values of 4.92, 5.29,
5.91, 6.24, 6.47, 6.64, 6.81, 6.98, 7.38,7.73, 8.04, 8.34, 8.67, and 9. 18, respectively; (b) pH calibration

plot of the ratiometric nanogels. The experimental data were calculated from the ratio of the fluorescence intensities at 620

Fig. 5

nm and 500 nm. The line is a fit of the function given in Eq. 2.
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A Ratiometric Fluorescense Nanogel for pH Sensor

PENG Hong-shang, HUANG Shi-hua

(Key Laboratory of Luminescence and Optical Information, Ministry of Education, Institute of Optoelectronic Technology,

Beijing Jiaotong University, Beijing 100044, China)

Abstract; In this paper a ratiometric fluorescence nanogel was prepared and used in pH sensing. By introdu-
cing a pH probe and two fluorescent dyes ( related by fluorescent resonant energy transfer) , the non-responsive
and non-fluorescent hydrogel (polyurathane) was imparted the ability of pH sensing. With the increase of pH
value from acidic to basic, the dominant fluorescence of nanogels varieds from red to green accordingly. The
as-prepared nanogels exhibits high sensitivity, high hydrophilicity, quick responsiveness, and physiological
pH detecting in the range of 6 ~8. Hence, the nanogels would be very potential as intracellular pH nanosen-

SOTS.
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