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Study on the Content of Sodium in Oligonucleotide Bulk Pharmaceuticals-Flutide

ZHONG Jiel’z, LI Baoshanl’z, ZHU Delingl’z*, ZHANG Jinzhongl’z, SHI Mingzhul’z, YIN Aijunl’z(l.Hangzhou
Tianlong Pharmaceutinal Co., Ltd., Hangzhou 310021, China; 2.Institute of Junke Tianlong Materia Medical, Hangzhou 310021,
China)

ABSTRACT: OBJECTIVE To determine sodium content in oligonucleotide bulk pharmaceuticals by ion-chromatography and
atomic absorption spectrophotometry. To evaluate the degree of agreement between measurements. METHODS Ion
chromatography (IC) was carried out by using an Ion-pac CS12 column (4 mmx250 mm) with methanesulfonic acid as the
mobile phase, suppressed conductivity detector, on Dionex ICS 900. The results was compared with atomic absorption
spectrophotometry (AAS) method provided by national standard. By using paired t test and Bland-Sltman method to estimate
consistency of two methods. RESULTS The two method results showed that the precision were 2.0% and 0.7%, the
repeatability were 2.0% and 7.96%, the analytical recovery were 99.6% and 89.8% for ion-chromatography and atomic
absorption spectrophotometry, respectively. The mean difference was —0.0136% with 95% confidence. CONCLUSION  There
is no significant difference compared with the national standard method—AAS. Moreover, the ion-chromatography method had

demonstrated its superiority in repeatability and analytical recovery.
KEY WORDS: IC; AAS; sodium content; paired t test; bland-altman method; the degree of agreement
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MQ-cm™', Millipore 2 1)),

RIGH W R RY U 2y, TR
BhF B U SR S B S T LA
2 MR &M
2.1 IC ik &t

A4 VB 20 mmol-L™" H BRI ,
SR s A0 1 mLemin~'s 05 900 HL Rk
59 mA; HEFEHE 10 pL.
2.2 AAS K&

ek K 588.9 nm, B%% 0.2 nm, JTHLA
8 mA, ZLM-ZES KM, VR(LHH1.8 Limin', Bl
PR (337)15.0 L'min~', BEREAAFR 20 pL.
3 HEMER
3.1 ] ) % RN 2
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AAS 1 IC P g W e Mg TR . 45 R L& 1.
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&R, ALK E BB R AR, 1R
AR
3.3 XEHREE A

HUAN AR ME ¥ M, 1C(0.029 mgmL™"), AAS
(0.83X107° mgmL™"), Z3%IJ1 I1C F1 AAS T
5E 6 1K, RSD 43514 2.00%F1 0.70%. &5 5 W% 1.
34 EHEMERAE

W fml—HbAemn, 256, F% “3.27 TH 5k
AEELRISRE I 20 W, 4% 1C AT AAS BRIk
JEVa MRS, AR, MEAER Y, T RSD 4y
Wk 2.00%F1 7.96%. 45 H L 1.
3.5 [l
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T 500~600 CHIEE W, BRI, Bt H
KRR, EREKE 10 mL BT, IKEZ0E,
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Tab 1 Comparative study of IC and AAS to determination
the sodium content

AAS 1C
RIXIOS s dktimenml WA
mg-mL

1 0.125 0.048 9 0.05 4.8652
2 0.25 0.079 5 0.1 10.474 05
3 0.5 0.140 0 0.15 15.588 8
4 1 0.283 5 0.2 20.676 05
5 2 0.5927 0.25 26.660 7
6 0.3 31.720 15

275 TR Y=0.289 4X+0.006, r=0.999 1Y=107.38 X -0.461 4, r=0.999 7
(0.125~2.000 0) X

LG > 0 0.05~0.3 mg'mL™"
107 /mg'mL

G RSD 0.70%, n=6 RSD 2.00%, n=6

=N RSD 7.96%, n=6 RSD 2.00%, n=6

E%  89.8%, RSD 6.70%, n=6  99.6%, RSD 2.66%, n=6

3.6 FEAn IS R E
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36.1 thyE R Ho: PIRMES T iER 0 45 -
HW %, B png=0; Hy: H w2, B pg#0, 0=0.05,

KR n=12, Yd=-0.164, Y.d2=6.448, FIfLL{
Z 1 ¥ (H 9 -0.164/12=-0.0136(%), Sd=1.94,
t=0.024, v=n-1=12-1=11,

Bt FUEER, t00511=2.201, I t=0.024<2.201,
2 P>0.05, #% a=0.05 /KUHERESZ Ho 1% .
3.6.2 Bland-Altman #% ]z {H 1T Bland-
Altman 14879, WK 1. WEITPRTLLE S, #
11 1) 2 B0k -0.013 666 667, =18 bR 2 Sd=
0.765, W 95% Ik St PR A (-1.514, 1.487). 4=
T ISAE 95% —EUE SRR LA, ZEH M LB fe K
K 1.286%, WMITIEEEIN 6.33%, XMAHZER
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Tab 2 The content of sodium in oligonucleotide bulk
pharmaceuticals
EEI%
B W% Zfd el &
IC AAS
1 5.82 5.85 5.835 0.030 1.005 0.000 9
2 5.90 6.18  6.040 0.280 1.047 0.078 4
3 5.93 7.17  6.550 1.240 1.209 1.5376
4 6.159 6.66  6.4095 0.501 1.081 0.251 001
5 6.36 7.05  6.706 0.688 1.108  0.473 344
6 6.25 6.18 6.214 -0.068 0.989  0.004 624
7Y 6.38 6.90 6.6395 0.521 1.081 0.271 441
8 6.49 520 5.843 -1.286 0.801  1.653 796
9 6.62 6.32  6.470 -0.300 0.955 0.09
10 7.50 5.35 5375 -0.050 0.991 0.0025
11 6.53 5.12 5.825 -1.410 0.784 19881
12 7.20 6.89  7.045 -0.310 0.957 0.0961
“ik >d=-0.164 ¥ d’=6.448
RRLE -0.013 666 7 1.008
Sd 0.765 48 0.120 99
95%IH—
Sk TR (—1.514,1.487) (0.764,1.238)

T D AAS PR 2R AR IS, X HORE A R T AR E
MhZeiksh, R AAS FRUEINANZSFATIE I LB IE, 41 &
) 7.01%

Note: YFor AAS measurements, the most common calibration technique
options were calibration curve and standard addition. As validation,
two calibration techniques were used for this batch of sample. The result
of sodium content was 7.01% by standard addition
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1 Z{4¥4T Bland-Altman 247

Fig 1 Assessing agreement between two measurements
with differences by Bland-Altman method

FH LA HE4T Bland-Altman [0 871, TLE 2,
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T 1.000, LA AIAREZ Sr=0.12, M| 95% &Pk
SRR (0.764, 1.238), Jifi sifEtt 95%— b5t
BRUA, Hif KN 1.209, fH/MEA 0.784.
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Fig 2 Assessing agreement between two measurements
with ratios by Bland-Altman method
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Fig 3 IC chromatograms

A-standard solution; B-sample solution
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VTG OLT, B3 IC e85 &, AEASZR &0
T, 12 HEFES NS RN 5.82%~7.50%
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WE: BM gaimZabhikFaRpFEeesngryk 7k

KA HaogE gk, €k XB-Cg(4.6 mmx250 mm,

5um), YALHE-KQS5 DTS A AR, mlkk A 306 nm, ABAFTR, R GRFEA 2.50~40.0 pg AMEEARE Lk
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Determination of Resveratrol in Cissus Hexangularis by HPLC

LIU Yuan, SONG Zhizhao, WEN Zhiyun(Guangxi Institute of Chinese Medicine & Pharmaceutical Scince, Nanning
530022, China)

ABSTRACT: OBJECTIVE To develop an HPLC method for detecting resveratrol in Cissus hexangularis. METHODS An
XB-Cig column(4.6 mmx250 mm, 5 pum) was used. The mobile phase consisted of acetonitrile-water(25 : 75). The detection
wavelength was 306 nm and the column temperature was room temperature. RESULTS Resveratrol showed a good linear
relationship in the range of 2.50-40.0 pg'mL™", r=0.999 9. The recovery and RSD were 97.5% and 0.98%(n=6), respectively.
CONCLUSION This method is simple, accurate and repeatable to determine the content of resveratrol in Cissus hexangularis.
KEY WORDS: Cissus hexangularis; HPLC; resveratrol
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