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£ SN 7N S S o S

210009
( - )
(MKF-CIS) (
pH=2.5+0.1) 207nm 1.0mL/min 65 MKF-CIS
12.5pg/mL~500pg/mL
(r=0.9999) 99.8% RSD=0.558%
MKF-CIS Cis
HPLC
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H eIk 995 75 SARS #1H], KZH 80%LL L) SARS i A Fig. 1 Thef g%lecp!ar Structure
FHRLA LA T4 220 2, of Ribavirin
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FEGE ¥ HPLC JEBIR 1)\ S il & Rk e € i U R I A BB A, (A R A7 A
— L. — TR R A Crg BES VA, TER RN pH 4615, REISHEE T 5 B
ST, TR EFHRS T S EHEIER, AR IRk, SRR
TR R AT IR I 5 AT ML M 7= 2R U T B, 5 B5ORE 350 20 bkl PR €205 A 1) 3R0RL
Fy T 3 ke P 4G R A T T

SE [ 25 iR 2 SURIRKN 2 i EPS20 e 8 fro A1) B AR B 0 [RIREAB SR ) HPLC i,
FITAN ) 1) 2 56 ) 2 SR T R A IR 2 - LI R 2R IR I AU R ik FH 128 1 2 et i A
(100mmx7.8mm) ", [FI, HE 2005 R 2005 4F 7 A 1 HAET B, B E
(K 25 Jii 25 St T AR sty UM 3ol B [ pAY A R B =5 Ao 0 ) R HRIE B R A 77 5K
WA FH I Ao 2L F e R AT, (RS, P IR R R 2 R [ ARk 1, LA B
ARG AR, JEET RIS, T BT R R A A A

AR SCAE P R 7= 1 i 2 R e 0 B A B A R B AL ) e TR R T € A, T
TR BE AT T #5300 8%, DU HEIXRP [ 7 1) o SR A 280 €0 i A QR [ A ) b 2R 2L g
Wb, RO A MY T 3R E R SRR 25 Tk

2 SEEI Ay

2.1

Dionex (#i2) TR A4 : #-5 Summit, (4% 240 T P680 HPLC % . UVD-170U
AT A ERAME M 25« #EIEAS TCC-100 (Thermostatted Column Compartment) ZHi%.
FRbRAES (T E 255 AEYH R E BT, S 629-2002); A LT ARESE (CLIRMERS 2y
WAHRAR, fit5: 0407161, 0408161, 0409161, Kk 100mg/mL); K AHBLEK; Hifz
HAHTEl (AR FE PR AR TAEY: 2% Chromeleon.

2.2 (i

A WL OR L0 OB SR I ) 3 FAZ ke (100mm>7.8mm, 7um, F A
FREER RO B R A w424, S MKF-CIS). Wishit: /K (BRIH pH=2.5£0.1),
FANAHAEAE FH AT 0.45um /K Bk 38, JF BB AR 30min; A MK 207nm!',

2.3 (7
2.3.1 (1mg/mL)
K #FRIBOR) LB AR bR S 25mg BT 25mL HEH, ISR 220,
P25, ECHARRIbRAE S,
2.3.2 (1mg/mL)
W ImL A B A AR SCE T 100mL AR, IS RItmRe 2 218, #55,



o 23 5 2 Y] & A e 5 Y <121 -

RUAHI B BRI, 4T
3 i hitie

3.1

FHAZE AW O T A6 A AU P 0 B e T EAT R PRk, TR IR e 2> Bl I s A
HAATHUAH B B T BESE, B S, oV S RO (i K B . T
BRI B A DUDAN ), JHL A s B 98 0 A b A LA s RO o 2 2 38 I 5 s D (A8 4k, X 2R
HURBIH RS AR S, S AR BRI I G S, A Sl MKF-CIS 244 i
FEAE IS 5 MU BOBE BEAR AL, [FFEEK(VIV) 0~100%, 20min] %2578, MKF-CIS FEf)
FE R AR 5 ek s o AR AR [R], R 2 B S AR A U 55 1 138 n 2 39 i vk b o 3 158 B
MKF-CIS H&W et w ik 7 AR R S i B s, Mmfe, itk ™, I
Kl 2,
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Fig. 2 Influence of Solvent Composition on the Column Back Pressure
for the Silica Column (left) and Polymer Column (right).
3.2

R PR AN RSERIE Z58L) 2005 4R BB SR Bt 4 rE), BRAS EEAR Y AN
T-3000, HE)E2KF (Asym.) NAE 0.95~1.05 Z[al. FEULACPETR, FrvE S AR N, ) 5206 45
R 1 FE 3. iR 1 B 3 I, ARAERE SRS 0 H I AR, R R AR
0.95~1.05 2 [f], FREESHEAE 3000 LA_L, ik 324 i 2005 R SK
33

WHC 2.3.1 J0 R OARAE S 1.25mLy 2.5mL. SmL. 7.5mL. 10mL. 25mL. 50mL
BN 7 K 100mL SR, ISR R ZIE, 857 BUfils 12.5ug/mL . 25ug/mL.
50pug/mL. 75pg/mL. 100pug/mL. 250pg/mL. 500pg/mL (KIARE SRR . K25 20ul it
FE, AR AR v AR JL i AR, SeaG e R WAR 20 iR 2 vl 4N, 78 7 MANFRIREE T,
DA A TR T K, I 75 ) 486 JF8 DR 7 R B B B BT ik 2] 2 S 2005 i BisR o 2k (]
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A FE: C=1.092x440.216, (r=0.9999). FrLL, BEFEREALE 0.25ug~10pg Z HLMEX R
KUt

Table 1 The Determination of Ribavirin Standard and Ribavirin Sample

tz (min) Asym. Theoretical plates
Standard 4.254 1.02 3746
Sample 4229 1.05 3522
WVL207nm 250 WVL207nm

250 4 1.4245 1.4229
200 200 4
S 150 = 1907
100 100 1
50 1 501

s AN .5 \

0.0 2.'0 4.0 6.l0 8.-(} IOI,O 0.0 2.0 4.0 6.0 8.0 10.0
t (min) t (min)

Fig. 3 The HPLC Chromatograms of Ribavirin Standard (left) and Ribavirin Sample (right)

Table 2 The Determination of Different Concentration Ribavirin Standard

C (pg/mL) Aera (mAU*min) Asym. Theoretical plates
12.5 11.18 1.02 3759
25 22.95 1.02 3782
50 45.54 1.02 3746
75 68.25 1.03 3799
100 91.51 1.03 3755
250 226.78 1.03 3828
500 443.77 1.05 3597

3.4
B 2.3.1 TR FOARAE ST, FRRE S SOpg/mL, KES5WREN 20uL, FEAEHERE 5 R, SEi
gEEL IR R.S.D=0.433%, FIEEEHEH R.S.D=0.345%, X3 % Bt

3.5
3.5.1

O3 ER 2.3.2 TR AR S 1.25mL2.5mL 5mL.7.5mL. 10mL & F* 5 H 100mL

P EI, AR R 2R, #55)  MEHiI B 12.5pg/mL. 25pg/mL. 50pug/mL. 75ug/mL
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H1100pg/mL RIS, RS SR 20l HEFE, DA HUE AN, SEEG 45 LK 4.

Table 3 The Precision of the Method

NO. tg (min) Aera (mAU*min) Theoretical plates
1 4.245 45.76 3730
2 4.246 45.56 3745
3 4.247 45.59 3747
4 4.243 45.47 3736
5 4.244 45.22 3764
R.S.D (%) 0.433 0.345

Table 4 The Experiment of Different Concentration Sample

C (ng/mL) Theoretical plates R.S.D (%)
12.5 3519
25 3538
50 3522 0.65
75 3577
100 3540

2 4 v, BEEWREEMROC, WA ARG R, SRR e 7E 3500 LA E, AH
X ZE (R.S.D) 4 0.65%. LLKJE C xJugmiii 4 1K, f32iftilamthde (WK 4), %
PERIAS 7R . C=1.1767x4+ 1.3661 (r=0.9999). 1t al W, 4t ke 5k i 7
12.5ug/mL~100pg/mL B, 2Pk R4, Fsdes, HrERRR L.

3.5.2

53 IWRE 2.3.2 TR [#) Img/mL (AR 10mLy 25mL. 40mL. 50mL. 70mL ‘&
T 100mL &N, MR R LI . BeHlS 100pg/mLy 250pg/mL. 400ug/mL.
500pg/mL. 700pg/mL fAER IEW, JER 1000pg/mL RAGR SR, 53 WEL 20uL 43
SERE, DA IR, SEER A R S,

% 5 Al WL, MIKREEN 100ug/mL % 400pg/mL I, iR N 7R/ & 2y sisk, ik s
500pg/mL I, i1 1.05, ANFRFE 2K LS 100pg/mL 42 700pg/mL
I, BRI & 25 KT 3000 F2EK, Wik #] 1000pg/mL B, BRRIEHRECY 2507,
ANFEFF O 25 S BRI ARA A Bk . DIIRSE € WJUEm A 4 1EERLMERE, H5FE C=
1.253x4-4.073 (r=0.9995) (WL 5). HHIE 5 vl 0L, REELE 700ug/mL CAPY, U4 IR S5 A F5 28
PEORR RAF, MIRFEHA 1000pg/mL I, 25 k. Bitk, Er=ZRHEEEaEEEE T4
FORTINAR L AR, R A 1 B K EAE SRR E L)y 400pg/mL, Bl 8ug ifi.
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Fig.4 The Curve of Sample Fig. 5 The Max Column Capacity Experiment
Table 5 The Max Column Capacity Experiment
C (ug/mL) Asym. Theoretical plates
100 1.05 3540
250 1.05 3587
400 1.05 3590
500 1.08 3400
700 1.09 3071
1000 1.18 2507
3.53 1l

R 2.3.2 BT AR SmL, B 100mL A, NG sh MR 2%,
RS S0ug/mL, #8457, RN 20uL, G TTAR o AN FEAR ALl ah i
FLREWEEL (SAN) 3 ik, SR 6. HE 6 mI%H, 78 ™ fiie om FH & 1A R A2 Rt
FEAE A TN A B AR SR o ARA I PR 2 2 2ng .

1.4229
300 4230 WYL2070m 50 1 WVL207nm
. 30 -
3200 .
E E
100 - 10
AN __
20 - - - - - -5 . . ; ; ;
00 20 40 60 80 100 00 20 40 60 80 100
t (min) ¢ (min)
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e WVL207nm 1.5 1 WVL207nm
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Fig. 6 The Detectability Chromatograms of Ribavirin Sample
A: 50pg/mL chromatograms of ribavirin sample; B: 10pug/mL chromatograms of ribavirin sample;
C: 1pg/mL chromatograms of ribavirin sample; D: 0.1pg/mL chromatograms of ribavirin sample
3.54

7t 0.5ml/min. 0.8ml/min. 1.0ml/min. 1.5ml/min 4 ARFEIFHEE T, K% 50ug/mL
AR S 20pL BERE, SEIGEE IR LR 6. mF 6 nl4n, BHAEFEMEK, AR,
TR )R /D s HEAE 1.5mL/min I, FSESHREC LR T 3000, A2 5K,
PRI, IR 0.5~1.0 Z RS rT IR (25 UL R A 1.0mL/min).

Table 6 The Effect of Flow Rate on Determination

Flow rate (mL/min) Pressure (bar) tz (min) Theoretical plates
0.5 9 8.226 3414
0.8 13 5.237 3693
1.0 16 4.223 3595
1.5 24 2.863 2656

Table 7 The Effect of Temperature on Ribavirin Determination

Temperature () Pressure (bar) tz (min) Asym. Theoretical plates
25.0 25.0 6.745 1.77 818
40.0 19.0 5372 1.41 1644
55.0 16.0 4.594 1.14 2778
65.0 14.0 4.240 1.03 3549
3.55

fE25°C. 40°C. 55°C. 65C 4 MAFEMIAIL T, HAAEEAHERER . hE 77T
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W, BEE R TG, HEE R, (R D, MR PO, BSOSk
RLETHR 65 B, FLUSIENCEUAE] 3549, HER TN 1.03, SEARE 2K,

3.5.6

WO 50pg/mL AR L ARAE A, K2R 20uL, TEEBEFE 5 IR, SLE 4
W 8. ik 8 A1, WA R.S.D=0.787%, Kk R.S.D=0.258%, fitikhEENE
(EY/5

Table 8 The Experiment of Repetition

NO. tg (min) Aera (mAU*min) Theoretical plates

1 4.230 4493 3595

2 4.228 4491 3597

3 4.228 45.29 3593

4 4.228 44.87 3592

5 4.227 44.66 3574
R.S.D 0.787 0.258

3.5.7 3]

I E 3.5.1 TR 12.5pg/mLy 25ug/mL. 50pg/mL. 75pg/mL. 100ug/mL [FIHEHR
AR SmL, BT 10mL RS, AN 100pg/mL FIFRAERE S 2.5mL,
PR E R o 4> RG220l HERE, MICUWEmAN, moMrfdita &, JEbAEI
R (S5 R WAE 9). 45 RIAFHAP R 99.8%, R.S.D=0.558%.

Table 9 The Experiment of the Recovery

Sample (ug) Added (ng) Detected (ug) Recovery (%) Average (%) R.S.D (%)

0.125 0.5 0.627 100.4
0.25 0.5 0.749 100.2
0.5 0.5 0.996 99.2 99.8 0.558
0.75 0.5 1.246 99.2
1 0.5 1.499 99.8
3.5.8 (3]

$ 2.3.2 TN B ERE S H 3 AR RS 0.5mL, 43 E N 3 H 10mL
IR, INREIANFRRE 240, #84), 0.45um MIGLFLIERELLE, BCHIRZT S0pg/mL
RE S, RS 20l BERE, FAMRIEIIAR1Z 3 AARFERERAEA S S &, 45380
10, L 10 vJ1F, 3 DAFEHCS H AN S EIEA—3, RSD=0.418%.
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Table 10 The Results of Determination of Sample

NO. Content (mg/mL) Percentage of injection (%)
0407161 97.8 97.8
0408161 98.6 98.6
0409161 98.4 98.4
R.S.D 0418 0418

VE: Content Jy Sl FIEE N & &, Percentage A Sl H K AR L =H AR & & &7
JTR = bR R s L, TR bR 2=k 100mg/mL.

4 4

ASCAY I = R A A R E AT, IR 250 2005 WA 1R €% 2 A A1) 125
MRIFEAT TR, Rgs 3 o R ERE (>3000) 2R+ (0.95~1.05)#8 W]
JEZPML R T A AR AR L AU S R A et [ 2 R G RS IR £
TR sems, AR FEFERY], SIS HHWE S 2 TR, mG, RARAERE et ¢
RIMWETT. KRGS RESCaG . EAMESE . A RIS 526 DR it 1R 1 s 5 4 SR AR
KIS H A A, RS2y R,

ZE LPTIR, [E A RHE R R AL € R A AR AT DU R B T AR OR R, SE Ak B2 LK,
AT S R A TR L5 AR T AE .
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DETERMINATION OF RIBAVIRIN INJECTION BY HPLC
WITH HOMEMADE CATION (STRONGLY ACIDIC)
CHROMATOGRAM COLUMN -1

WEI Rongqing, YANG Yang ZHANG Tingting LIU Xiaoning
College of Life Science and Pharmaceutical Engineering,
Nanjing University of Technology, Nanjing 210009, China

Abstract: The homemade MKF-CIS chromatograph column can be used for examining the
concentration of ribavirin injection. The column was offered by MKF co., mobile phase was
water (using H,SO, to control pH=2.5+0.1), temperature was 65 , the wavelength was 207nm
and the flow rate was 1.0 ml/min. The result indicated that MKF-CIS column can determinate
ribavirin injection exactly. The linearity was good within the range of 12.5ug/mL~500pg/mL
(r=0.9999), the average recovery was 99.8% and RSD was 0.558%. Therefore, the homemade
MKEF-CIS chromatograph column can be used for examining the concentration of ribavirin
injection correctly, conveniently and have a good repetition, it is able to take place of silica gel
C,g column and imported same type column.

Key words: Ribavirin; Cation ion-exchange column; HPLC; MKF-CIS column.



