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HWE BH: 2385 RMEEENZDNAWEAARERZATTEEN S S, Fik: A A
Agilent Extend Cy &34, A4 0.05% = LER 69 KIER — 4 0.05% Z R B TIEER (72:28) AR
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HPLC analysis of doxorubicin loaded in DNA
nanoparticle delivery system”
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Abstract Objective: To establish a RP-HPLC analysis method for the determination of doxorubicin in the DNA
tetrahedrons. Methods: An Agilent Extend C,3 column was used with a mobile phase of a mixture containing
0.05% trifluoroacetic acid in an aqueous solution and 0.05% trifluoroacetic acid in acetonitrile ( 72:28 ). The
flow rate was 1.0 mL * min™', the detection wavelength was 260 nm and the column temperature was 30 °C.
Results: The concentration of doxorubicin showed a good linear relationship within a range of 5-150 pmol * L'
(r=0.999 5 ). Recovery rates were ranged from 97.6% to 104.2% ( RSD<1.5%, n=6 ). The optimal enzymolysis
concentration and the enzymolysis time for DNase I hydrolysis of DNA tetrahedron to release doxorubicin

were 0.3 mg * mL "'and 30 min, respectively. The contents of 3 samples were 131.6, 131.4, 132.1 pmol - L,
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respectively. Conclusion: This method provides an effective way to quantify doxorubicin in the DNA carrier

system.

Keywords: RP-HPLC; doxorubicin; anthracycline antitumor antibiotics; DNA tetrahedron carrier; nano transport

carrier; enzymolysis
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Tab.1 DNA nucleic acid sequence

5142 F% ( sequence name )

DNA1:5" ~AGGCAGTTGAGACGAACATTCCTAAGTCTGAAATTTATCA
CCCGCCATAGTAGACGTATCACC -3’

DNA2:5" —CTTGCTACACGATTCAGACTTAGGAATGTTCGACATGCGA
GGGTCCAATACCGACGATTACAG-3'

DNA3:5" - GGTGATAAAACGTGTAGCAAGCTGTAATCGACGGGAAG
AGCATGCCCATCCACTACTATGGCG-3'

DNA4:5" -CCTCGCATGACTCAACTGCCTGGTGATACGAGGATGGGC
ATGCTCTTCCCGACGGTATTGGAC-3'
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AT Ao 4R RH R A W2 s B DNA BRLEE 12,3
443 ) 4d ) pH 7.4 ) PBS 2% b 9 (137 mmol - L™
NaCl.2.7 mol + L™" KCI.10 mmol + L™" Na,HPO,. 2
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F|) 4% 20 ul., 37 CHE 30 min, BEFSEEESS, A
900 pL YR 2R, 0.45 pm (AL BB 8 5
1T RP-HPLC K 73 #7485 R AEWFFE 19 5 A4 ot 2
J£(0.1.0.2,0.3,0.4.0.5 mg*mL™" ) ) DNase | %k
( DNA 24 f# ) %, 0.3 mg - mL™" f) DNase [ IR 7E
37 CHEM# 30 min A9 554 B A SR S, BT 25 1Y
PR IAE] 131.3 pmol « L', H%+#E 0.3 mg - mL™" A9
DNase | ¥V TR 25 25 B0 8 22 1) DNA DU TfI{A

Bl 1 DNA MEEFEHLGFEREN
Fig. 1 The structure of DNA tetrahedron loaded with doxorubicin
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) F L 11 ], 0.45 wm SEFLIE IR 38 5 47 RP-
HPLC K 43#7 . 25 RN 2-a Fr7R , 240 o i vk i
0.3 mg - mL™", i 30 min B, B 85 K BT A ik
F e A 131.3 wmol + 17", [i] Asf 308 B 5 A O T 55K
B TEAH R A% R Bk FL VK B (BT 2-b) i, T LR
BT HA 25 B0 %8 = Al ) DNA DY T R 52 48 457, I
Bifi 25 Tt A7 T[] B A, DNA DU TRIMAS B S8 28 55 , 2+
WAHRN B . 30 min J&, DNA PURIR S5 1 26, 1
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R e A A ST ]
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I
¥=0.0796X-0.0257 r=0.999 5 ( n=6)
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a. DNase [ Xt DNA DU 520 ( the influence of DNase [ on the digestion time of DNA tetrahedron )
b. DNase [ XF DNA DU i {4 fil e ity rl 3k 15 ( electrophoretic analysis of the DNA tetrahedron after treatment with DNase [ ) %5 1318 (Lane 1) : Marker; &5
2 38 ( Lane 2 ) : DNA PUTfi{4& ( DNA tetrahedron ) ; %% 3 i ( Lane 3 ) : fififi# 10 min ( enzymolysis for 10 min ) ; %% 4 18 ( Lane 4 ) : [iffi% 20 min ( enzymolysis

for 20 min ); &% 5 i ( Lane 5 ): fifffi# 30 min ( enzymolysis for 30 min )
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Fig. 2 Effects of enzymatic hydrolysis on the release of doxorubicin
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Fig.3 Chromatograms of doxorubicin released by DNA tetrahedron
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Tab.2 The contents of doxorubicin in DNA tetrahedron

o Bk T
e (detected )/ (average )/ RSD/%
('sample No. ) R o
(pmol - L") (pmol - L)

1 132.5 131.6 0.68
131.5
130.7

2 130.1 131.4 1.1
131.2
132.9

3 133.1 132.1 0.89
130.8
1324

A FEE i A T B AR FE i) %5 %K DNase 1 )i
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TR DNA U T Az i 2 A o ] e 262 DO ) 23 A
Tihe ZITEAR R T DNA DUTH A B 2 B A
AR AR 1 ] i B 1 DNA DU TG AR 5 B2 X S B 4
RT3 I T DNA 90K iz i 24 o B 3% 14 53
B ERT
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