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Abstract: Objective To synthesize a biomimetic autofluorescence nanoprobe, polyethylene glycol-liposome-quantum dots (PEG-
LP-QDs), optimize the synthesis conditions and preliminarily characterize their properties for laying the basis for further
application of PEG-LP-QDs in biomedical fields, such as in vivo tracking, tumor detection and multiplex detection. Methods
Oil-soluble fluorescent ZnCdSe/ZnS quantum dots were encapsulated by phosphatidylcholine, PEG-phosphatidyl ethanolamine
and cholesterol through thin membrane dispersion method for synthesizing PEG-LP-QDs. Transmission electron microscope,
nanoparticle tracking technology and fluorescence spectrophotometer detection methods were used to characterize the morphology,
diameter size and fluorescence intensity of PEG-LP-QDs, thus further optimizing the synthesis temperature and QDs quantity.
Results As the change of synthesis temperature, the results of LP size-changing and QDs fluorescence-decreasing implied that
40 °C was a desired temperature. The results of transmission electron microscope and nanoparticle tracking technology proved
that PEG-LP-QDs were successfully synthesized. The average diameter size of PEG-LP-QDs was 128 nm. The fluorescence
intensity of PEG-LP-QDs reached the maximum when 10 pLL 3 mg/mL QDs were encapsulated. Conclusion A novel biomimetic
autofluorescence nanoprobe, PEG-LP-QDs, is successfully synthesized, with good biocompatibility and unique luminescent
properties. Further work is needed to investigate the application of biomimetic PEG-LP-QDs in biomedical research.
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R R E- W A Ik A6 (DSPC) | 1 s 1k - A
I £, B - 2R &, — iE- ¥R %L (DSPE-PEG-COOH) , Il [
aladdin 2 v 5 IH [ 04 1 T 22 A AR DR R
A IR T 5 -525(ZnCdSe/ZnS-QDs-525) , 4 [
U i F s B AR T kAR AW &5 (G drad)
W 2% vhi (PBS, pH 7.4) .
1.2 SEOS{LEE

Hitachi i 5 L T @688 ( H S mBi AR A |
NS300 Z4K JORLIE &5 73 A A (B & I K 405 nm) ( |
T E SR REABRAR]) s LS55 9t ot T
(3£ [ PerKins Elmer /3 7] ) ; ADVENTURER H X

- AR64CN (0.000 1 mg) ; EYELA N-1100 g% 7% &
{3, EYELA SB-1200 i /K s ( 3¢ = HM AR 7 B
KIBARRAF) ; SHZ-D A /KA H 2 E (L7
AR A PR DA ) s AR 2G5 (il I
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BLCT T 2 A R A A BR A FDD L 5 VM-02U %
e 42 (Slien Shake 2y 7] ) ; LE-1 8BRS AL (I
T BRAS ML A FR 2> /] ) s WHATMAN Nuclepore 5 2
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fdi JH 407 % 3 mg/mL () QDs # 17 Hi B (200,
300.600.1 200.3 000 1% ) , A5G AS[a] v & 4 QDs 5 75
AR T (40,5055 °C) % QDs #EA7 ARl 8] (0.5
1.0.1.5.2.0 MR E , FAFA IR EE 1) QDs.
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S K17 1A s D3RI (B 24 uL
0.1 mol/L DSPC .24 uL 1.0 mmol/L DSPE-PEG-COOH .
15 pL 50 mmol/L IH [ AS[RIAF(0.2.5.5.10.15.20.
30 uL) #Y 3 mg/mL QDs , ¥ fi##E 3 mL S5, 5B
5 min, RS WA HRS] s BHR-GPMELA 50 mL A EIE
G b, PR IR K T A2 AN [ AR BE (30,3540
45.50.55.60 °C) , P el 28 AL B %0 % 60 r/min,
AT e 28k, S ARSiERr 7% % 10 min,
PEEDT % % A 3 mL PBS, 45 B HAS Bk
TEHE R G DEF LS 30 min S5 RN SRR, ¥
AR ARG A 800,200 nm Y SR BRERLT 4[5
(IR AT A5 R 10 WK A5 R PR R T4, 4 CCHRAT
%M
2.3 EGTHEFBH#EE (Transmission Electron Microscope,
TEM ) 31 22 LPs.PEG-LP-QDs Ry 57

B & LPs . PEG-LP-QDs 7% T4 M |, Fi 1%
BEEYIR e (o, A SR T4, 76 TEM T Wi%% LPs . PEG-
LP-QDs FUTESR .
2.4 49K B KL B BR $ AR (Nanoparticle Tracking
technology, NTA ) #2ill LPs ,PEG-LP-QDs

U3 7 LPs .PEG-LP-QDs, #£47 NAT Il & , 2%
WEEUNT : camera level 14,4 videos of 160 s, FFFE
AWM 3R, Rk
2.5 WS E T E QDs, LPs,PEG-LP-QDs B

HUiE £ QDs . LPs . PEG-LP-QDs JIl A 54 e 65,
LA 28 T ARG I L i B 0 S5l , B RE AR
W 3 W, TR IR o LRI A% 1 4k
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e
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Fig.1 Effect of concentration and temperature on the fluorescence
intensity of quantum dots (QDs)
a: UV-vis absorption (black lines) and photoluminescence emission spectra
(green lines) of ZnCdSe/ZnS-QD; b: Fluorescence maps of various
concentrations of ZnCdSe/ZnS-QDs, with an excitation wavelength of 450

nm; c: Fluorescence changing of ZnCdSe/ZnS-QDs in various temperatures
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Fig.2 Size of liposomes (LPs) at different synthesis temperatures
a: Comparison of the average size measured by nanoparticle tracking
technology (NTA) among liposomes which were synthesized under various
temperatures; b-c: NTA size distribution of LP which were synthesized under
40 °C,45C
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A: Fluorescence map of LP; B-G: Fluorescence maps of LP-QDs
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