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B, wF, TH, BEPA oxtizisneim, ks 100035)

2=, BE) HPLC MEBABFBRMO S ERA LM F R EL, Ak &iE4 4 Agilent Zorbax SAX(4.6 mmx250
mm, 5um), #3484 0.05 mol-L™" B s 3k 4% ik (FUBkB: — 547 6.80 g Amsk 800 mL, A& AN pHIAZE 3.3, kM
£ 1000 mL), /A& 0.5mL-min', %® %K 258 nm. £ER FLAM B4 T ILANE 4 B (d-CMP),  BLEMR 2% 4%
F B2 (d-AMP), LA E M B (d-TMP), BLA L "Eob 42 382 (d-GMP) 4 #4238 69 k452 5 51 £ 0.017 6~3.382 7
1g.0.019 6~3.758 0 ug.0.014 8~2.847 7 pg #= 0.018 0~3.452 8 pg A S5uk @& £ & RIF(r 35 4 1.000); d-CMP. d-AMP.
d-TMP. d-GMP #-F-3) =D & 551 4 96.73%, 97.51%, 97.98%, 98.39%; RSD %14 0.17%, 0.39%, 1.32%, 0.32%(1n=9);
AHEE. TAMRIF, Hib RAAFTRITMERASGSBE, EREMNTE, ZHAED, ARSAEFEGEIT
Fa R ST 8,

K A FBRMN,; PLANSE A F R ; HAMZAE R, AR5 R, AL S EFn; S0kM
Gitk; SEME; AXBR

FESES: RI17.101 XEktRERS: B XEHS: 1007-7693(2013)01-0065-05

Determination of the Content and Related Substances of Sodium Deoxyribonucleotide by HPLC
LU Wen, JI Hong, DING Rui, ZHOU Changming*(Beijing Institude for Drug Control, Beijing 100035, China)

ABSTARCT: OBJECTIVE To establish a method for determining the content and related substances of sodium
deoxyribonucleotide by HPLC. METHODS The Agilent Zorbax SAX(4.6 mmx»250 mm, 5 um) was used, the mobile phase
was 0.05 mol-L™" potassium dihydrogen phosphate solution (adjust pH to 3.3 by phosphoric acid) at the flow rate of 0.5 mL-min™",
the detective wavelength was 258 nm. RESULTS The calibration curves showed good linearity of 2’-deoxycytidine
5’-monophosphate (d-CMP), 2’-deoxyadenosine 5’-monophosphate (d-AMP) , 2’-deoxythymidine 5’-monophosphate (d-TMP),
2’-deoxyguanosine 5’-monophosphate (d-GMP) over the range of 0.017 6~3.382 7 pg, 0.019 6~3.758 0 pg, 0.014 8~2.847 7 pg
and 0.018 0~3.452 8 pg, r=1.000. The average recovery rates of d-CMP, d-AMP, d-TMP and d-GMP were 96.73%, 97.51%,
97.98% and 98.39%, RSD were 0.17%, 0.39%, 1.32% and 0.32%(n=9). CONCLUSION The established method has excellent
resolution for the related substances, and it is accurate and sensitive for testing the content and related substances of sodium
deoxyribonucleotide which can be used for control of the production.

KEY WORDS: sodium deoxyribonucleotide; 2’-deoxycytidine 5’-monophosphate; 2’-deoxyadenosine 5’-monophosphate;
2’-deoxythymidine 5’-monophosphate; 2°-deoxyguanosine 5’-monophosphate; HPLC; assay; related substances
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FRLBE LR AR, A 4 FhRACR AT R,
RS I 420 B s 1 A% EF 82 (d-CMIP), It S0 IR VA s A T 1R
(d-AMP),  Jlit 4 JH 2 135 g % 1 R (d-TMIP) P JIid 46 1%
W 1% R (A-GMP) IRTR & 4« e —Ph LA A%
FRrEft 2, ok 4 PP EAZ A IR A2 4L AE
MRS ABAL Y T DNA [REA A IG, 24
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FARUEY UMY, 78 USP34. BP2011 FIH A2y
JA5 P16 IR R . EHAMILEFIE 2010
TR K2 b HERE v AR, 2 e I bR HE R ST
BRCIR S 10 75 3%, %= i R el 2 VAT T
S, R T A R BRI T v . ST
5 RN B0 A IR 1 B 5 2 T R U 1R 0
K w, EEVERE, TR .
1 XEERA

EyH LC-20A & &0 A 4 3% 4%, Sartorius
CP225d WL RF, WAL ITRRAIN & : d-CMP
(b5 : 031M5155V, 4lifEE: 99.0%). d-AMP(Ht*5 :
106K 7063, 4liJ&: 99.0%) d-TMP({it "5 : 100M 1426V,
4lifF: 99.4%). d-GMP(lt'5: 028K1060, #fif%F:
98.0%)¥4 4 Sigma A FEF= s AKAEBAEK, HAb
TR A b all; S RN (B IR 25
B HAE, fibS . 101201, 110201, 110301).
2 HEEER
2.1 gk

itk Agilent Zorbax SAX(4.6 mm X250
mm, 5 pm); WEHH K 0.05 mol- L™ B £h 2% v
(PR — &8 6.80 g fii7K 800 mL, FwERER AT
pH {HZ 3.3, M/K#EEZ 1000 mL). A% K
258 nm, Viik: 0.5 mL-min', #EFEE: 20 uL.
22 Iy

Sy R BRI 4 b 3 s i RS &, K
FAR AR AE 1 mL 205155 0.1 mg FIR A%
W, VRN RS, 4% “2.17 TR R A
&, WHEABERE, 4B ER 1o B REE>4.0. 45
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Tab 1 The comparable results from three columns for
separation of Sodium Deoxyribonucleotide

- X FE L 4 iSRS PS
LA . e
I YT 23 k%
Whatman 4.518; 1.185; 8.959 8.55
Venusil 7.286; 7.387; 1.898 13.71
Agilent 8.650; 5.530; 4.228 20.34
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W, Venusil fEifFE; DR, Venusil GiffE; E-XFHA, Agilent
EiEAE; F-fLAh, Agilent (AL

Fig 1 The comparable HPLC chromatograms from three
columns for separation of Sodium Deoxyribonucleotide
A-reference substance, column of Whatman; B-crude, column of
Whatman; C-reference substance, column of Venusil; D—crude, column

of Venusil; E-reference substance, column of Agilent; F—crude, column
of Agilent

23 JiiELE il

Fh B PR AL T R OB 2920 40 mg, B
10 mL i, /KRB R 2%, 5. 1E
hy iR o) B AR A % Vo R R IR R R A i S
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W 1 mL, =i J8CE 30 min, 7 pH {H %
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it 5 B i) e A #5901 mL, & 10 mL &),
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VB A TR s R 25 I o il B4 A ik #5981 mL,s
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FIBCE 30 min, WKWRERZIE, 85, 1FHh
AACBEIRAE s RS R 28 100 °C i A 4 h (1)
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Fig2 Chromatograms of specificity validation

A—destroyed by acid; B—destroyed by alkali; C—destroyed by oxidation;
D-destroyed by high temperature

2.4 RSN BRI E B PR

I3 RS BRI 4 P2 g R IR IE R, ok
VAR 0 FRE RSN R IR S, 4% “2.17 TR
i 4, 23 BIHERE 20 plo 1245 EL SIN =3 58
R PR, 42 5 EL SIN =10 I HoE B, TH 6
43| d-CMP. d-AMP. d-TMP. d-GMP [ [l
29k 1.76, 1.96, 1.48, 1.80 ng; il fR 4> 51K
0.35, 0.39, 0.30, 0.36ng.
25 X

IOA i@ i, /K HIEAE 1T mL H 455 0.4 mg
RIS, AR PR G RS % &2 1 mL, & 100
mL BT, RKMBERZIE, 5, 1ER0 R
W H “2.17 TR AGg 5 AF, BON B 20 pL,
N R, S OIEE, TR R U,
A8 3 o0 € T W TR U 5 24 R R 25%. TR
2 IR T VS X IR 20 uL Al
WA TEAY, 0t P 4 d-GMP UL B 1 1) F)
2 o AHR A VR € P v A 0, AN R
SRV T AR R T0f A 4 A WAL FA )
0.8 f5(0.8%), A% T AR IR RIS T T-0) s
W4 A TR Z R 2 £5(2.0%) . LK 5 3 HibEE

T EBLAR HI 24 2013 4 1 505 30 4555 1 9]

s IR AN ZR U B E 0 0.25% . 0.21%
0.11%, 2R B30 0.65% 0.41%- 0.43%.
26 MEXREE

I3 RS ORI 4 Fp a2 g i B E &, ok
VR IEFR R RAE 1 mL 2305 1 mg FVR &30
VBN ERPE O R A A o K 25 U 59K 0.125, 0.5,
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205, B, VENEME R L3~L6: K% =
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FAFME, DAHERE R U(ug) A BARAR, IETHAL A
PARR, bR dE TAE 2k, £33 d-CMP. d-AMP.
d-TMP. d-GMP ) Z& % [=] VA5 72 53 501l A =

A=1.932X10°U+4611 r=1.000 0
A=4.591X10°U+5951 r=1.000 0
A=2.320X10°U+734.0  r=1.0000
A=3.308 X10°U-16744  r=1.000 0

LW, d-CMP. d-AMP. d-TMP. d-GMP
[ 3E #E 5 4> I 7E 0.017 6~3.3827 pg. 0.019 6~
3.758 0 pug. 0.014 8~2.847 7 ug #10.018 0~3.452 8
ng PSR O R R,
2.7 AR B PR S

I MR RFB LI P L5 20 uL , FERE
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2.8 WA MRS

WM R RHE R NEW LS, EER T
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5354 0.48%. 0.47%-. 0.71%-. 0.49%(n=5), 4
FR IS AZ TR BN A5 L0 4E 12h N SE AT E .
2.9 IFERICER R
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Tab 2 Results of recovery

\ P Bl /Y% Tt/ RSD/
D% — % o
i th {is 0
d-CMP 96.68 96.59 96.91 96.73 0.17
d-AMP 97.10 97.59 97.85 97.51 0.39
d-TMP 96.49 98.69 98.77 97.98 1.32
d-GMP 98.23 98.18 98.75 98.39 0.32

210 FEWE

WA ShIE &, REBRRE, DKW IT & &M
BRI mL P25 0.4 mg VAT 1E R A6 %
Wo 7T AREBRRE 4 B a0 B &, K
WREIFFRE SRR | mL 205075 0.1 mg FRAH
W AE AR R, 1% “2.17 WUR (A,
I3 ERE 20 pL, FAMRVE DA AR, 3 AT
it PR 25 B 0 E &5 AR DL oE 2 0 O 111.4%,
111.4%, 108.2%.
3 Wit
3.1 {OiBFERIEFE

[ K br#fE 1 F8 %€ WhatmanTM Partisil-5 SAX
(4.6 mm X250 mm)AiEH R, EHLRT
T AN PIAS SR S AR, 22 i) & Venusil SAX
(4.6 mmX250 mm, 5 um)Fl Agilent Zorbax SAX
(4.6 mmX250 mm, 5 pm). SZIEEGEE AL AR
RN 5 o N N Y RN = E =R R e R 7
b 4 2093 53 B RE AR 220 A ] Whatman
IS HSr BN, d-AMP 5 d-TMP I8 73 B HURA
£ A8 H Venusil t415 4143 25 1, d-TMP 1§ 55 d-GMP
e 73 25 A R s 225 A Agilent (5 R AE U AT LUK 4
TR Ty RAFI 78, oy B REis s 4.0 BLE. 43l
(GRS R L CE /5 0t VT i e 170 W R E LT T

R34 MK R LA H B AN A R M T L a2

WAL AR 2 25 A PR w4 E), I 15 2]
HRY B A 4y B 3 W AR — A ko
8.55% L THA 20.34%, 2062 [l HA ¥ 2% AN
LA ETEZ 4 A g R A, 1Y) Ie A%
Fug A, REAG & U B EE RGN, A A Ok
WA B S e 35 BT, IR R A AR Ty vk ] A
W2 M5 LA TR o B, A T A 2
A BRSO A S8 AR, N E
F G I B E>3.0.
3.2 UBANAHAIERE

[ S b b HLE B A A 0.05 mol-L i iR
M (pH 3.3), ALHELE T AIF pH EKR S
AT 23 B BT o M3 sl AH pH {E>4.0 I, %
TS ERE R B, MU shAH pH fH<3.0 i, % F:0
oy B PR, HOR ORI AR K, HRMIK T pH
YO TERE ) A R . BRAN, ARLEHET
0.1 mol-L™" B AR 4% 53, JLXT 4 415310 9 85 1%
B2 o DRI UOHT Y 1) A A ) i s A
3.3 AP 5E

X4 i SR R R B B HEAT R AN
45 d-CMP. d-AMP. d-TMP. d-GMP ) # KW
WOk K2k 279, 259, 267, 253 nm, H&4KAE
280, 258, 269, 255 nm FEA . EFF 280, 258,
269, 255 nm 4 NS MTHE 3 U AR T IR
JEORE A IS8 T e 25 o th 45 AT 40, 7E 280 nm
B A S i R AL e 3 AN I e (B
DRI 16 A DG el e (3 1Y) 258 nm AR 1
Ho IR T 3 LA AE 280 nm Al 258 nm ¥ KAk
M ENES R, ZREHRITFRL, FHEY
S5 R D A ) — A 4 fF, A TR A
M, K B B e A KA E O 258 nm.

Tab 3 The comparable results from four wavelength for determination of related substance of Sodium Deoxyribonucleotide

ARYT /AR BRI ]

(oM RIS
fit's 101201 it 110201 it 110301

A B KA 0 0.09% / 6.584 min 0.20% / 5.493 min 0.06% / 15.168 min

280
nm

2% I 0.33% 0.39% 0.25%

A KA 0.25% / 5.495 min 0.15% / 19.565 min 0.11% / 19.493 min
258 nm

Z% L 0.65% 0.41% 0.43%

AN B K AR 0.21% / 5.495 min 0.12% / 19.559 min 0.09% / 19.494 min
269 nm

% 0.57% 0.37% 0.37%

A e KA 0 0.25% / 6.495 min 0.15% / 19.569 min 0.11% / 19.494 min
255 nm

2% I 0.66% 0.42% 0.44%
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WE: B KA HPLC ME L LB RAkE T AhE A4S St asf, A% KA Diamonsil™ C (200 mm
X 4.6 mm, 5 pm)& i, VA LHE-1%KEEBR AR R (38 1 62) 4 A FNAR, AikA 1.3 mL'min', %% ¥ 4 260 nm, A5
J 40°C, MAEHBPTARE A Q4T LARE, BR AhE A T 013554 pgml WARBFEREXR, Y=
33.694X+1.589 8(r=0.999 9), {&. F. & 3 AKEA B A RSD 5514 2.70%, 2.36%, 1.48%; H & RSD &% 2.70%,
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Determination of Loureirin A in Solid Lipid Nanoparticles Encapsulating Resina Draconis by HPLC

YE Fei', LOU Xuefangz, DU Yongzhong3*(1.HospitaI of Zhejiang University, Hangzhou 310058, China; 2.Zhejiang
University City College, Hangzhou 310015, China; 3.College of Pharmaceutial Sciences, Zhejiang University, Hangzhou 310058,
China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of loureirin A content in solid lipid
nanoparticles(SLN) of Resina Draconis. METHODS A Diamonsil™ C;5(200 mmx4.6 mm, 5 pm) column was used for the
determination of loureirin A with mobile phase of acetonitrile-1% acetic acid solution (38 : 62). The flow rate was 1.3 mL-min"",
the detection wavelength was set at 260 nm, and the column temperature was 40 ‘C. RESULTS The linear range of loureirin A
was 0.135-5.4 pg'mL™", Y=33.694X+1.589 8(r=0.999 9). The RSDs of within-day were 2.70%, 2.36%, 1.48%, and the RSDs of
between-day were 2.70%, 2.61%, 1.97% in the high-, middle-, and low-dose Resina Draconis loaded SLN. The average recovery
was 99.2%(RSD 3.9%), and the average drug encapsulation efficiency was 89.59%. CONCLUSION The method is simple and
reliable for the determination of loureirin A in Resina Draconis loaded SLN.

KEY WORDS: HPLC; Resina Draconis; loureirin A; solid lipid nanoparticle

BRI MEE, &, mitA, 2500 Tel: (0571)88206049-818 E-mail: sophie8587@126.com

T E AR 255 2013 4F 1 H 28 30 558 1 Chin JMAP, 2013 January, Vol.30 No.1 <69 -



