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UNED Y L UESLEMOMEERE (K1) & Sigma-Aldrich D 5BAL & L7, ERIDX kv I7ERIZ 50:50
TEEZRUIL/KBIZLOmME/MLICEZESICHARLE LT, A by IERZ 90:10 7 FZ M UL/ KFBERAET
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IEY> DEUABRMEESY) | UNEUSEREEY | DUS> 33
A (RGA) D (RGD)
CgH12N,O5 CgH41N;04 C,H,N,O CoH12N,06 C4H4N2O,
MW: 244 .20 MW: 245.19 MW: 112.09 MW: 244.20 MW: 112.09
¢} o) 2N 0 O
N7 N
N%NHZ N ./ HN
° 0 HN o N"0
OH OH OH OH OH OH b
M1 UNEUY AP LUVEGEHNESMDOHNERER. MW: 5F=.
paRiik- ks
BEIME A 7ErZRUIL
% B8 B: 7K
#%EHE C: 1% KBRKT7>EZVLEE I00mMM ERER Y VEZ
T LAR (pH 10)
N LRE 30°C
U funl UV @ 220 nm
NATIL: LCMS xR LU AN —, BE2mL (BRES
: 600000670CV)
O FILEE: 10 °C
FRTAR IN=T /I =Z—RIL: 90:10 72 = R UJL/K

PFRELTum. 2.5um. 3.5 um DA S LICER LA HERGER1LICEFEDET, Waters IS LAUFalL—4
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1.7 pm hSATORH 2.5 ym HSAICRT-USIUREHF 3.5 pym HSAICRAT—-USI Uit

ACQUITY™ UPLC™ H-Class Plus ¥ 25 ACQUITY™ Arc™ S 2511, 2998 PDA. « ArcTM HPLC 327 /s, 2998 PDA,
o ACQUITY™ PDA, 795747 7Lt —5— Ny>TTk—4— Ny>TTLe—4—
#ATH « TUVIRIHESEFERUT Alliance™ iS
HPLC System. /\w> 7 LE—4—
154 ACQUITY™ UPLC™ BEH™ Amide. XBridge™ BEH™ Amide. 3.0 x 75 mm, XBridge™ BEH™ Amide. 4.6 x 100 mm,
2.1 x50 mm, 1.7 ym (BRFES : 186004800) 2.5um (BBES : 186006094) 3.5um (BREBS : 186004868)
L/dp 29,412 30,000 28,571
fiz=d 0.5mL/% 1.0 mL/% | 2.0mL/%
27v7| wt | %A | %B | %cC | min Wllazy7| mm | %A | %8 | %c | mw Wz7vr| | %A | %B | %C |
1 | #JHB%ME 90.0 | 5.0 | 5.0 \#HASME 1 |#JHA%MF 90.0 | 5.0 | 5.0 |#IHASAMF 1 #HA%MF 90.0 | 5.0 | 5.0 |#HASAF
2 | 150 (90.0| 50 | 5.0 | 6 2 | 230 900 5.0 | 50 6 2 | 360 900 50 | 5.0 6
3 | 3.00 | 30.0 650 5.0 | 6 | 3 | 460 |30.0 650 5.0 6 3 | 720 |30.0 650 5.0 6
PSSTYR 4 | 4.00 300 650 5.0 6 4 | 610 | 30.0 650 5.0 6 4 | 9.60 | 30.0 650 5.0 6
5 | 410 (900 50 | 50 | 6 | 5 | 6.20 90.0 5.0 | 5.0 6 5 | 970 [90.0| 50 | 50 | 6
6 | 700 900 50 50 | 6 6 | 950 90.0 5.0 | 50 6 6 | 14.00 900 50 50 | 6
JSTI MR ©
= Arc HPLC : 2,200 pL A%
| = Alliance iS : 1,800 pL FEAH
SEAR 1.0 uL 31pL | 9.6 uL

X1 KMFRLTum OASLHSKFR25um BLU3.5um DA ZLADDITERT—1) 2T Dk
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5 — 2 g

IO MIZT4—=VY T LT T: Empower™ 3 Feature Release 5Service Release
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FATIRY 2—LPHSLIBEBREOEBERUNI/OT NI ST —DBOBICHET RN D120, BL
B3Y2RTFLETOMEEBITIEZRIE. COTLEERBTIMENHD £33 RFR2um UTOH S LTRIEL
TWERITEIF—RRIC. FIFR25~5um OASTLZFERTZAMECLERL T TaTILARY 2 —LAYNS WEIE
MDY ZATLATRITLET. TaTIRY 2a—LARSTVERES AT LTRFR2um U TOHS LEFERT B L.
TSIV AYYRIZETZIAORY NI S T4 —DHPRRICED, E—JDEANELZIUNBDET, TDF
. L7 v THERBBBERICHBEZIEDNBDET, LCORXTLADT TR 2a—LENET 3 DDOFIEH
 RTA RR=N—ICREINTWET,

=271 UNED VB LVESHKEY

COHEERTIE. Waters A LAV Fal—2—%FRALT. UNEUYELVESELEYO HILIC 2T EENFR
L7um OAS LD SKRFR25um BXV 35 UM DASLICZXT—) I LELRES TOAETIE. £ 50
mm. RIFRLTum DA LEFHAL TV, L/dp=29,412 ICRD E L, CORFZEEZ. WIFR2.5um &
3.5um. BRI 75 mm & 100mm OAFLICRT—=1) 5 L. L/dp BZ N2 30,000 & 28,571 127D £ LTz HIF
F17um. 2.5um. 3.5um DA T LZFERL TETTI0IMEDREZGZR LICEHE L TVWET,

ACQUITY UPLC H-Class PLUS & X7 L&, ACQUITY Arc > X7 L (1.19mL) . Arc HPLC > X754 (1.35mL) .
Alliance iSHPLC System (1.5mL) &L T. 7aTI/ILARU 2—L4 (0.375mL) A NEI<B>TVWET, DD
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File Edit View Help
D aXx 2

Quaternary Solvent Manager-R

General Misc IData |

Accelerate to 2 mL/min in: ID.45 min (4.444 mL/min/min)

Gradient starts: " At injection
" Before injection
% After injection

2200 |u. ¥

2. USVIVERAYVYRDBITICEVWTS AT AT AIINAY a—LOERBETZ-OICFERALT
Gradient StartSmart 77 / O — D, Arc HPLC & X5 LB Empower 2B XY v K,

ACQUITY Arc ¥ X7 sy Arc HPLC & X7 L. Alliance iSHPLC Systems TOZAOX b 57 1« —5BfI&. ACQUITY
UPLCH-Class PLUS ¥ R T LTOT—RERAFETLR (K3) - RMIDAEKDE—VIZTAVIST1vIFHTE
Hi. RBEOE—7 EHLEWMA) BISPTY FRICBHLTULET, REFEH. RERK k) . E—JBD
USP DBEE (R) BEDDBENTA—FZ—IF. 4 DO RTLIRTTHAETLE (]R2) ,
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0.06 ]

ACQUITY UPLC
0.04 ] H-Class PLUS
= 1.7 um, 2.1 x 50 mm
002 Lidp: 28,412 i
0,00 f—"— A [2]msiano |
0.00 : . "1k T T2bo | 2k T Tabo |2
B (43) 4 | UEY>
5 | sERESY A
0.06—
E ACQUITY Arc
20-04_ { 2.5 um, 3.0 x 75 mm
o] ]L L/dp: 30,000 i
0.00 A
0.00 0. ! 1. 2 00 2 50 3.60 3.|50 4.(|)0 4.i|30
B (93)
0.06_
] Arc HPLC
0.047] 3.5um, 4.6 x 100 mm
2 ] L/dp: 28,412
0.027] 5
. A
0.007] e e
0.00 100 2.0 0 .0 400 5.00 6.00 7.00
B%F'i (53)
0.06]
] Alliance iSHPLC
00 3.5 ym, 4.6 x 100 mm
< ] L/dp: 28,412
0.02 1 5
0‘00:-- "'I""I#'—['LI'
0.00 . : .0 4 00 5.00 6.00 7.00
B%Fa‘i (43)

M3 SRTLETORTEDRT—1) VI ELUVBITICEET ZT—32, 220nm @ UV T. 0.1 mg/mL D
UNEU Y API B KTV 10 mg/mL DIEGLEW = SOIEERRK,
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RISIRE (9) RISHRH (*) USP 238 (Rs)

UPLC Alliance UPLC Alliance
H-Class iS HPLC | H-Class iS HPLC
(1.7 pym) ¥ i { (3.5 um) | (1.7 pm) (3.5 um)
953 0.513 0.747 1141 1134 0.9 1.0 1.0 1.0 n/a n/a n/a n/a
FRMEEW D | 0.627 | 0.955 1.407 1.385 1.3 1.5 1.5 1.4 3.3 4.6 4.2 31
\UU§> 0.802 | 1.242 1.921 1.919 2.0 2.3 2.4 2.4 4.4 5.2 6.2 5.5
D/NUD” 0.934 | 1455 2.265 2.261 2.5 2.8 3.0 3.0 27 3.1 3.2 2.9
\ﬁ,ﬁ{b% A | 2.840 4.269 6.766 6.735 9.5 10.1 10.9 10.8 41.0 49.2 48.5 40.4

K2 DRATLBTOREDRT— ) VT ELUVBITICEATIDEE/NT A —F—, UV @ 220 nm,

2T LEEMN
B RFLTORIEDMREZ. 100 ug/mL DU /NE U > API KT 10 ug/mL DEZLEYZ STIEEARD 6 [0
BOIRLFENICBITAHITHBEZAE TS CE T L £ Lo ACQUITY Arc & X7 L. Arc HPLC ¥ X T A

Alliance iS HPLC Systems TEo5NicE— 7 EB C REFRBOHTHREIFEBN TE D ACQUITY UPLC H-Class PLUS
SATFTLTEBNERC—HLTWELE (K4) o
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ACQUITY UPLC H-Class PLUS

(1.7 pm, 2.1 x 50 mm)

... System Suitability

wE~‘namp|e Setld: 10420 Result Setld: 14122
Channel Name: 220

#of | USPRs | % RSD | %RSDof

R inj. (Ave) ofRT |Peaki&reas
1 | Uracil 6 0.15 0.18
2 | RibavirinRCD 6 33 0.14 0.19
3 | Uridine 6 47 0.12 0.37
4 | Rikawirin 6 27 0.10 0.22
5 RibavirinRC-A | 6 407 0.04 0.85
Arc HPLC
(3.5 um, 4.6 x 100 mm)
‘... System Suitabili
e Saymple Setld: 14751:2y Result Setld: 15615
Channel Name: 2938 Ch1220nm@4.8nm
— #qf USPRs | % RSD | %RSD of
inj. (Awe) ofRT | PeakAreas
1 | Uracil 6 0.22 0.51
2 RelComp.D 6 42 0.20 0.15
3 | Uridine 6 62 0.39 0.85
4  Ribavirin 6 A2 0.47 0.38
5 RelComp. A 6 490 0.11 0.67

ACQUITY Arc
(2.5 ym, 3.0 x 75 mm)
. System Suitability

Sample Setld: 13558 Result Setld: 13867
Channel Name: 2898 Ch1 220nmi@4.8nm

#o0of  USPRs | % RSD | %RSD of

Name

inj. (Ave) ofRT | PeakAreas
1 | Uracil 6 0.08 0.15
2 RelcompD 6 45 0.05 014
3 | Uridine 6 52 0.14 0.20
4 | Ribawirin 6 31 0.16 0.25
S |Rel comp-& 6 450 0.01 062

Alliance iS HPLC
(3.5 um, 4.6 x 100 mm)

.. System Suftability
HMSample Setld: 11732 Result Setld: 14412
Channel Name: Alliance iS TUVChA

#o0of USPRs | % RSD | %RSD of

Wi inj | (Ae) | ofRT | PeakAreas
1 | Uracil 6 0.02 0.27
2 |RelComp.D | & 3.1 0.04 0.23
3 | Uridine 6 54 0.05 0.60
4 | Ribavrin 6 29 0.05 0.39
5 RelComp.A| & 405 0.01 1.04

M4 DIEDRT—V 2 IELIUBITICET B XTLEAEOER (n=6) o UV@ 220 nm,

B emor7vE14E

BEBUAYMOEE (TAYDEIE) OT7vEACICE T3 DINEDMRERERIET 57D, API U TILARICESKS
MzZNA0 L. BNBASTLYAIDTEITERVRATLTEITLE L e 7y EAHERIF. Empower V7 b
TERFERALT. Bon8EEMEYOL—JEEZ APIOE—VERELHERTZCCIC& > THELF LT,
ACQUITY Arc > X7 Ls Arc HPLC & X7 L. Alliance iS HPLC Systems TR 6N 7 vtz 1 4R I&. ACQUITY UPLC
H-Class PLUS S X F LTHELNIERE—HLTWELK (B5) - Empower V7 h Uz 7EFERAL THELIERE
SUEMORFREZ. UNEU Y APl C RT3 2 2 IC& DEHE LB RIFRE (RRTE) & X TLBTHAS
TL7,
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] ACQUITY UPLC H-Class PLUS
0.20— Ribavirin
4 0.004 2 Retention
- 2 ]}‘ Name Time RTA % Imp
i - < 0002 1 3 e Ratio
< 0.10—
=1 0.000
i L S — 1 | Uraci 0.508 | 055 | 0.36
] .-V o040 060 080 |
0.00—] | Minutes 2 | Ribavirin RC-D 0603 | 065 | 082
T TT T T 1T T TT T T TT T TT T T TT | .
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3 | Uridine 0797 086 | 024
Minutes —
; ACQUITY Arc
] Ribavirin
0.20 0.004 2 Retention o
5 . 2 0000 1 ; T Name Time | o o | % Imp
< (min}
0.10 0.000
E I L R TR 1 | Uracil 0.747 | 0.52 | 0.37
1 — 1 J,»”’ Minutes -
0.00 2 | Rel comp-D 0949 065 | 0.81
LB L | EE B | L £ X J L T E®X 4 I LI jr—
0.00 060 120 1.80 240 3.00 360 4.20 3 | Uridine 1238 085 | 0.21
Minutes —_
_ Arc HPLC
0.20 Ribavirin 0.004 2 Retention
. ‘ RT
) - 2 b002 1 ¥ Name Time | % Imp
< . 3 h Ratio
0_10_' 0.000 (min)
] g o 1| Uracil 1150 | 0.50 | 0.36
] Minutes —
0.00 2 | RelComp. D 1395 | 060 | 0.86
LI ] | L l L Er L | L | LB | | O ] | pr—
000 080 180 270 360 450 540 6.30 7.20| 3 | Uridine 1952 085 | 0.19
Minutes -
. Alliance iISHPLC
0.20—
_ Ribavirin 0.004 2 Retention R
- ] 2 o002 5 T(“ Name Time Ratio | ImP
< s (min})
0.10— 0.000
. Ry 1 | Uracil 1.136 0.50 0.40
- Mlnutes "
0.00 2 | RelComp.D 1.386 061 | 0.83
T LI N B B I B | = o
0.00 0.90 1.80 2.70 360 4.50 5.40 6.30 7.20 | 3 | Uridine 1.922 085 | 021
Minutes o

5. YRTLETORED T —

D2 TBELVBITDIHD,

BEUEHMORE (FaYoEls) LT3 T7vE
1HER |EUEMZINA I LIEUNE) YEYY D TIVBERDI O ST Z L (220nm D UV) o
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UNEV B LVESUEMORITAD HILIC irEZ. KFR LTum QNS LD SKHFE2.5um LU 3.5 um O
HZLICIEEICZR—1) >4 L. ACQUITY UPLC H-Class PLUS & X5 Lih*'5 ACQUITY Arc. Arc HPLC. AllianceiS
HPLC BREDBIEEILC P RTALICBITLE LT 24— v b X T LICEWVWT, ACQUITY UPLC H-Class PLUS &
ATLTERSNIT —REAFOIOXNI Z 74 -0, AT LEEME. 7Yy ERNMESNE LT

TATILR) a—LXRASLHBEREDD AT LRI, JOX NI ST —MEBOBEICKETZAERUELRHD. &
BBLCTSY T A—LEATOREDRT—) I ELUVBITORNEZEDBICIE. CNSZERTIHEDND
D&EI,

SE Xk

1. Dong MW.Ultrahigh-Pressure Liquid Chromatography, Part Ill: Potential Issues: This Installment on
Ultrahigh-Pressure Liquid Chromatography (UHPLC) Review the Potential Problems That May Be
Encountered Using HPLC Systems and Methods, and Proposes Strategies for Their Migration.LC-GC North
America, 35-11, 2017.

2. USP General Chapter <1224) , Transfer of Analytical Procedures.United States Pharmacopeia USP 43-NF 38,
official prior 2013.

3. Hong H, McConville PR.Dwell Volume and Extra-Column Volume: What Are They and How Do They Impact
Method Transfer?. Waters White Paper, 720005723EN <
https://www.waters.com/nextgen/global/library/library-details.html?documentid=720005723>, 2018.

4. Berthelette KD, Walter T, Naughton S, Turner JE, Zampa N. Comprehending COVID-19: Fast Analysis of
Ribavirin and Related Compounds Using Hydrophilic Interaction Chromatography.Waters Application Note,
720006957, 2020.

5. Ribavirin: https://medlineplus.gov/druginfo/meds/a605018.html

6. Waters Columns Calculator.https://www.waters.com/waters/support.htm?lid=134891632&type=DWNL <
https://www.waters.com/waters/support.htm?lid=134891632&type=DWNL>

7. Waters Corporation, Protocol for Gradient Delay (Dwell Volume) Measurement. Waters Applications

Notebook, 720004313EN <https://www.waters.com/waters/library.htm?lid=134699080>, p. 67-69, 2013.
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https://www.waters.com/nextgen/jp/en/library/application-notes/2020/comprehending-covid-19-fast-analysis-of-ribavirin-and-related-compounds-using-hydrophilic-interaction-chromatography.html
https://www.waters.com/waters/support.htm?lid=134891632&type=DWNL
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Vi)a—2 3 VigEE s
ACQUITY UPLC H-Class PLUS 2 X 7 Ly <https://www.waters.com/10138533>

ACQUITY Arc > R 7 Ls <https://www.waters.com/134844390>

Arc HPLC > X7 L <https://www.waters.com/nextgen/global/products/chromatography/chromatography-

systems/arc-hplc-system.html>

Alliance iS HPLC System <

https://www.waters.com/nextgen/global/products/chromatography/chromatography-systems/alliance-is-

hplc-system.html>
Empower VAN N 57 4 —F—4%> X5 L <https://www.waters.com/10190669>
720008255JA. 2024 E 2 B

/N
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