H28 45 2 M)
2015 4F 06 A

R 22 Be s 1 (A IRBR )
Journal of Yancheng Institute of Technology ( Natural Science Edition)

Vol. 28 No.2
June. 2015

doi;10. 16018/j. enki. e¢n32 — 1650/n. 201502010

e Bl & R E AR S £ M A

B ERL,E OH

(L LRI TR (e b Toghe 280 e 2320015 2 ERIRT 5B fba b T2 Be , V095 $ho 224051)

PE 5 (CDs) A —Fr g 2 R R AT, i T RIF A pAaE I RT 2 X
Eo BEGHR T M S ARIRAT AR RAF A AW BAIRAT, B AT, BB AR MR
TR R AMILVA BT A AR B o Ay 0 R W3R 0 7 @ AR T AR K A3, AR B0 B R T
MR AR M A e R A A B AT T MR, E R R T BB TR F
e B Bt B A, F AT B E AT R R Ty e A i A AT R AT TR R B R A

SCHRA B 5 AR AR ARAR R e 4 R SRk

hESKE.0657.34 CHEERIRAD A

AR MR R 2 SR A a1 Bh i
HIBIF MRS T X A= 053 T [ LA S A 7 — S
B BN A EAE AR PR R AT ST
TR AR AL BEE AT RE L K
YIRS W RN T 10 G VB M 5 I, 3 26 4 o
I ) e B 3G, R A AR R 1 A
A el (4550 30 Sy S ) A 0 A, TR I 25 PR 5K
AT T R A R R AT HRAETE R A
Dt s R S ) i R A A I ) T B —
WAL, S AAIRAT Z2FE 12 & £ A AT (i %, n
TOCHUKRL A, AL dE 5 2L (QDs) 452 & 7% | G
RME i B 48 KA T RN b4 bR -, X B9 &
o 1A 32 B AR S SRR A S H 25 DG U0
PR %, 7Eid 20 10 4, 4 3%k 2652 01 5 1 BF
FERNTT e H i A v A A A R A ) AG T
e e Cd BT (40 CdSe, CdTe %)
EL 2RI I 7 H DR 19 ] DL R P LA 0 v 1
BT AR ) AT R S e RE S T, i, AT
T2, QDs & il — M 7 22 85 4 Ja (19 4N 4
) XEE SR S XA RELFE, A EN
PIFEATEME RS TEADIR N IR . Trix st
X e 5T 3 1) 4R M IR RN A s LA R
QDs, M TR PR AREE 1428 S 40 KT 1 BF 58 7
T AR KB 24588

AN KB (T 9 K A8 L L A SR

WS HEE 2015 -03 - 15

XEHS 1671 -5322(2015)02 —0049 - 10

S5 i T R B G A R B H AT 5 A AR
Mo BRI BRINRAS B — b, SR A A B
1R QDs MHKRARES S BR AT ST — /N T 10
nm , BAT RGP RO B rTIR Y 2B ik i
ALEA RAFBI 9O G Bk, 8 AR
U B REE ARANM R L R R4y B A A A
ke st K PR (e L0 28 U A S o i 1
TELE WS AN AR AR T A= W0 AR A5 A6 | 25 ke
T R

1 AR

FHFCy Ik, B A BT 2k - 3 R R
= I T S 052 O = I S T N4 5 e v ]
EURL G RIET N =R =R N R L o Gl B e ]
RN iR v = B N T = 4 25 Ao s U
e A N R0 1 W = By B e e S 2
it O Bl K IR 3 Fl
1.1 BEmMTERERS
111 JOGTHRNE

Sun 2 % BT O I il v O R E
DOR iR AL 45 B B AR Al A, IR E e A
B AURG HIR A Pl R R AR ok = A b
PRGNSR AR, SRR Q FF2E Nd: YAG (1 064
nm, 10 Hz) 3685 T fll, 75 20 A [7) RS 59k 448 2K
TR =), BRI ) BT 2.6 mol/L B AN R

VEF R BRet (1991 - ) Lo UHRE N W4, 2507 i e AL 8



- 50 - IR T2ABeA 4 (A ARBE2 )

5528 %

tiElE 12 h, 75 B TC9E 0 B 98 K B R, B e
W LR THIHEA T 1R B A HLA Bl AL st A L A TS 2
P A A0 KR R A8 F PN A B 25 . Hu 251
T TR A B B R R AA ) 43 B A AL R A T
FOGTH R EITS TR, ke K 1. 064
mm , LJZRBEEEH 60 x 106 W em” 1) Nd: YAG 306
AT IR RROCAR ST 2 h A B oK, 8
T B R 25 RBURE 118 B €5 Bl AN VS 47, BB 3 R B
PSRN 5] S B DGR B 2 o A T IR
KL, A W R TG E AR A E Tk T BF
SERUL, BARHIAR R R0 46 ) (kB 25 ) AR I
BEALAT LTS ) ( PEG200N (7K & BF . = Z B ) 45
A DA A R itk s, (EUE: , SR T BAL 7] B A
[ 2SO e s i1 %, K& kR e Ak i
PR TR 3. 7% , M — L BEhc itk
(R IR 7.8 Po , PRI T 388 4o oA A8 3 1T Bl Ak A
BLIFR R A i s AR Rl 2R .
1.1.2 Afbesibk

H, A AR 1 T Al TR B TR R T M5 i
FH A i H Ak r b gk ol DA 45 . A fb
Wl — N TAERH (WE) . — S iR (RE) |
— XS HL (CE) FIHL A T4 A%, T AE B AR R e
BE, AT LU 2 BERR 9 KA A S5 o H A i
ST A A A Y SRR < R
PEIAAR 0 TAE R A o P b A 7 S v e
FAH 38 A R YT R R R A % RS A 4 o ke
Ao Bao T T HL Ak 2 E AL R IR B B T B
B SR DURRET AEVE R TAE R, 41 R FIARZ
SRR X FL A A2 L HL I, 0. 1 mol/L (1) Y T 3
AR ER (TBAP) I s Wi AE A v fif ot , 3 ot vl
JEVRAT AT Fl i 5 R RN H R AS 2 1

(1) 2)
Hydirolysis
and

Dehydration Potymerization

) .. . “ =
Hydirolysis “ e %4
. . . "»

ae? L0 J
..:."n»".'.“ i,v. j\ Y i
A [ B PN [ 2
GO PO S J [
Sobete Ty NH,
o ¢ L ] (9]

e i RS /0N X TR AR 43 A1 2 R et T LS ok
W7 1 AR ARAR AN B — 20 7y 18 s 3R 1
Bife, AR, AL TNE BA SR ARBA A
P A o
L3 RIKHEE

Bl R AT R ) A5 A S R B I 22 7 2R
BIRAKRTIUARL, B ATT 2 18] DF 5 e i R 4 . il
I, SRR B B FOAE 225 IR 1] 550 R ) 44 P TG 23+
T U A B AR PR B MR LA AR
SRPERERSSE , Bk s i T LAl B DGR, K
SHEARZ B . Lin 250 8 2 i Jeh K ) 4 -
PEAL TR A, SR UE 0 AT R T R S RIS AT
A HGE S N - EIEBEIANE M (NHS ) 22 k45
AR BT AW R T U f . Sk s aR K
AR B RS i it mT LA A W 5 19 2€ D6 ik
R U A PR DA it PR RO 4% , 0 2 A
PAL S  FEAE 2.5 mol/L Y fiF MR 1R HL 0T it , 48
B RER R Y S HE T, S B R T
PRI AN HA TR KPR B . Al
T AR AR AR PR SR AL S Y AS [ R AR
AT . B RAGUOKRFRH R CE G - 100 BRI
ML IME, R BR8N AR RL )™ AR T
409% ', WA PERE AUBR AT LLE it — R A
] AR AR 25 15 5
1.2 BTmLEAERHRR

B A LR B mOT AR A O i A
PRAR R (A H 7k B BT b A 07k R
HUA A A B i O T e L R 45 ke
B 5 5t A IR RN 98 22 1 S A0 R IR e 2
FKHo

(3) (4)

Carbonization

B BREEARMBKLEWHSHTRENEREE

Fig.1 Schematic illustration of the possible mechanism of CDs formation from proteins and carbohydrates
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Fig.2 (a)Photograph of the toluene solution of oil soluble CDs after a 180 min reaction excited

by a fluorescent, and the absorption and photoluminescence emission spectra of the oil — soluble
CDs reacted for (b) 5 min (c¢) 180 min.
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Fig.3 (a) Typical sized CDs optical images illuminated under white (left; daylight lamp) and
UV light (right; 365 nm). (b) PL spectra of typical sized CDs: the red, black, green, and blue lines are the PL
spectra for blue — , green — , yellow — , and red — emission CDs, respectively.
(c) Relationship between the CDs size and the PL properties. (d) HOMO - LUMO

gap dependence on the size of the graphene fragments.
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Fig.6 (A)Stability of CDs in the presence of H,0, (0.5 mmol/L) or Fe** (0.5 mmol/L).
(B) Time — dependent fluorescence changes of CDs in the presence of H,0, (25 pmol/L) and Fe’* (0.338 mmol/L).
( C) Detection of choline and Ach; (a)the detection mechanism based on the detection of H,O, using CDs as probes,
(b) the detection curve of choline, and (c¢) the detection curve of Ach.
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Carbon Dots for Bioimaging and Biosensing Application
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Abstract ; Because of the outstanding biocompatibility, carbon dots (CDs) , which are attracting extensive attention as new nanos-
ized carbon — containing fluorescent nanoparticles, have been used as probes for bioimaging and biosensing. Major advances have
been made in the synthesis, structure, properties, mechanism of fluorescence, and evaluation of biocompatibility and bio — appli-
cations. Investigations of preparation methods, fluorescent properties and applications as biosensors and in bioimaging for carbon
dots are stated. This review highlights on the design and construct of a carbon dot based fluorescent ratiometric biosensing sys-
tem. Meanwhile, this review provides perspectives on future opportunities and application.
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