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M H RP-HPLC #1522 5 P2 P ER 34 Bl B L IR A R & |

BREM* - BRERS - BEENZ - ME - RK1B

WE A f 1% i54p B 2Tk 4p & +572 (reverse phase high performance liquid
chromatography, RP-HPLC) #RRF e - ¢ AT LR g E2 80P
* 3§ frw kZ WA (doxycycline hyclate) CIRRA G e s R E o A
PFEARGYY EELY IS A R FRAMRB R ER T 2R S ED
B K478 ¢ * RPSep PRX-1 (4.6x250 mm) ~ 78 60°C £1°C » inig &
T i lmb/min, 1z 77gmz=%" M2 AR LB~ A 1TRE K T
5270 nm > T 18 A 4B A A o B R AT 0 4 kM DR 10.6 A A
PEH W ks B 5 400 - 1,200 ug/mL kB B R IR A 4FA 0 R* 5 0.9999
EAMAAHERE L (RSD) 427 010%-057% - ¢ @ % A& RSD 5 1.00 % ~
BEL R & 7 ey F A 974%-99.1% 0 P RlFEER&SBRREF2-8CF >
7= P ?‘—‘r LA afE R o2 2 I RFMEL R LE TR NH
L 5 e R EEMBBCIRRA S B o

i . XV IRZERE - SR TEITA BRI )G - G ELXREYE

—

H= FRALE  BEEEENANCGETHRE [9] - ERPK
EERITIRE ( doxycycline ) 2—BEZFEHAKN EMHE  MEZRBEMEE  WNERESEKNIRER
F¥ERMRERENLER  FTEBBRNFIIAERERES ORREEIAC T - EROEESR _ERREE - UK
RMEEENEER  HZHUEMENEEE - 2ERKE  KEY - FIICESIR _EAETE - AERESER
ME - UnREE - BREEBIRSBHEDBER (2] - MIRROREEIEE - MAINERE - AIEEEER
HEMINRRBNERALL - ZEXNRREF¥R  BYR [7]-
HE AU HEERENRER [5] - Bt - & EEXMRESSHMERA - 29FA UV
BRBEAESBYER  ZERMRENERE®E & TLOR MAEYEE RP-HPLC S/ #ETRIE [5,
ZER - T2 EEXNRRORREEEZRERE 8, 10-13] ; Hof RP-HPLC S refiy - BHRER -« #
BRERSE CHAERANAEEETREERFN 1 BRUEESENE  SRABRE R 2R

MERZER - FEXNERROREE EZUEEKN (8, 13] - ZEgL . GIRCPEEZEOE - SEEZEM A
IREERE ( doxycycline hyclate ) BER S ; =& ZEEBAROMNEHR  BRIERMETSSHEAERA

HIDREEREDF KEYF OBERERE - S8R (13,4, 14] - A - BRIESHEBRHRESKINER
K [2] - BEBRKARPIBEN - BEKER R pH  FRORKRESESHRAEL - AL - AARSE PR
B [5 9] - FERUARKNKEETHE 85  HAIWEZEZSXNRIERBERNSENES XA -

EREEANRERRER  FAEIRNERARE , £ ET2EMRE  BUBRARSVAREANIREEM

* HEDARREUEE
BB BRI TP
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BORAHNZEWASGE - FEAER/BEAL
Bl - B60 gm =R TEIESE 77 gm - LIKEZA
ERER 1,200 yg/mL K% 800 pug/mL - 54775

EEMSHR VICH GL2 FrErBIRSE - ETE—
MR RBEE - EREEMERE (6] - LUR

HERB IS ZAETE  (FRERKINIRRERE
ORBREZSEMENSE -

M T A

ZERXNEREMRESERE AB
Sigma-Aldrich - B B — & # ( potassium
dihydrogen phosphate )~ il & &M T &
( tetra-butylammonium hydrogen sulfate )~ £ —
Wz 7, 8 — $h ( edetate disodium ) Bl & &1L A
( sodium hydroxide ) E51E FHFH 224K - — 4k T B2
( tertiary butyl alcohol ) 8 37.0 %% &
( hydrochloric acid ) RS ARGE - RlEixm s
&S doxycycline 200 mg/mL Z ORR&ER - H

Cenavisa S. L.ZZ g pr 8435 -

{BeRaelE

530 &% A8 B AT % 28 £ A Hitachi 2000 HPLC %
5# . DAD EflZ: - EF KX EHR Sartorius
CPA225D - &/ Milli-Q ( Millipore ) Fr#dis > Ak
F7K - LEEPATE 25°CHROl3E 18.2 MQ-cm - EBSH
EH A RBERBESH  BKIBEEREEH AS &
ZRKBERRE - MEREFEREUMERRE -
&% BRAND fgh# -

EthAA

BT E1EEA RPSep PRX-1 (4.6x250 mm )+
R 60°C + 1°C - MERE A 1 mL/min; D&
77 gm —#R T B2 2 iR B E RS ENR 11T 270 nm
DITERAE -2 77 gm =R TR HREEER
&A% iR _ai 2729 4160749 -
mEeaEENT# 059 RO RN K049 -
B1LESMHD - M17KA 850 mL - IRIEFBER - 35
KZBMA=ZRTEE 77 g - LUKEEZ 1L- B 1IN

SEEWRAEPHERB80+01 -

REMBRRE

IFEVENZEEXIPRE 500 mg HEZ1ZER
ERS50mLBEESHA-LL0.01 N BRELSWER
MABERERE BEZAR BLUGRERESRZR
50 mL - WRESXKIBRRZERBRIERZ (25000
pg/mL)-

A mERECE

DIMEREN 0.5 mL AlEEm (HERESESR
FINIRE 100 mg ) ER 25 mL BEESHRT - B
001N EMARER TEE225mL; BISmMLE
R25 mLBBESEMRP - EELL0.01 N BREMEE
A - IbA RS BERREARRAR (800 ug/mL ) -

2t

VIZERAEIAR - MR TR B B s B M 3 5
HtURIETE - BRI EmARERERARE
TERIECFEEILLY - DUERE—14 -

R

EERBERAR LL00LNERABHER 2
BIRERLEEDRIA 400 - 600 - 800 - 1,000 £
1,200 yg/mL 2 mARE - AR AEETE -
EBMRIEEEESEREER - WETHRMELERS
& RGBT 5 E (R?) FETE 0.995 LULE -

EEESEAEERDIETETE Sl
NIT RGN - M 3 BREL MBS m R E et
53 % - 816 RUREREE - SR EENRED
RABEHEEE (RSD) - PRBEEARFRAA
HIER R RIS A B IS A R T 574 -

HRETG BB OMREEERFNALS
b SHEEE - DETERRE - g5 BRI S
AR RIS 3 BREIRESAR (600 ug/mL - 800
ug/mL ~ 1,000 pg/ml ) ETELAIRM - BES 3
BRETIERAE - e ISR S RREs
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MARP-HPLC AR EE X MNRREREREEPBEURIZE

AR A RRERETERRSE | QWRETET
B 2 BANEmARRENRAGEZRERRE
% BRUMAMZRERARRE - WU
B -

REEEREHFEERZEE
KOEEREZARNEE  MAEEREERRBE
MRS - stEREESERE ( quantification
limit ; QL ) B & &1 AR E ( detection limit; DL ).
0 3.3 s .
Q=2 D=2 SHIBEMANE - oREIE(E
REE  BLEEEERE - ik VICH GL1 BB E
R FEWARNEL  RETEREERER

ARELIFDERNITIER -

T 82 14

MEMERARTIEZ2ENE LU EEEMFTE
ZEENRRIR - FAEERESHEIZARLEEALR
BIERFE - EPARERRRBEARERET
fir ; &&8 A BEZEF Hitachi 2000 HPLC %51 - #
BECETE A (#5% : 12200340 ) - %25 B Ry 45T
A - A Hitachi 5000 HPLC %5l - #$ & &4 B
( #E5% : 12200341 )

=1

A

\[/
A

AR ELET i
E—it
EEEmMRFERTRIETFERE 10.66 7
+3%EEREMNKETE(E 1), BASERE
RERERBRERECEBLLY  JRBEER
271 nm # 363 nm EEBSRIWE (E 2 ) JEE
LE# & RABLUE S 1.0000 - FeEEAAMEMSSI 1 -
REMERECEETERERS  ERLUEAR
095 - JRBEMEMKRETE -

R4 B EE E

DR RBAE (x ) RISEREAMEE (y) ik
ARBSRIEEREANER  TEEERIBREE
SR 400 pg/ml 2 1,200 pg/ml BRI B S
( 3) BEEAEXS y=158127x+1311293 - 4

RIAEF A R4 0.9999 - A& 0.99 BLE -

R EEERE

M5 BRERERARET 3 RE®IH =8
RINBREMKEIEARE RSD MR 0.10 % ~0.57 %
(& 1), MEBSBMFEREANHERIET 6 B®AR
BER - ZEXIDPRRBATKIEETE RSD & 0.25 % -
M3 RAHTEEE 3 B ABETERTEBEE
Ml ZEF191ES 201.03 mg/mL - RSD % 1.00 %
(& 2) BBEFMEER RSD &/ 3.0 % - &5
ORA( Office of Regulatory Affairs ) Fii& % 2 #R&0 -
HEREFEER  REZAEERRARD A3 ER
EAREmBRETEEARNN - BENEERARS
802.3 pg/mL - 3 ERMNERB RS AIET 3 REE
AEHER  BUWHER 974 % - 99.1 % - FHEIRES
98.5% (%% 3 ) L ORA FRiEZ Bl X ER S 95.0 -
105.0 % - EEEHERIFTEREE -

REEEREEREENREE

ROEEEEERARE. RGBSR
SEHR - HERRES 25510 - 20 - 30 pg/ml
SEMUER . FSERSESTRRS |
y=157945.36x+10514.18 - R Z( $)%& 157945.36 -
EFPIEERR (o) B 1722087 -

B Q=" DL=220 At

%S QL %4 1.09 ug/mL ~ DL %% 0.36 pg/mL -

[RECEd

PL0.01 N BB AHBRAIEERIGAR  RF
R2-8C DRAEMET7 RAER - sIESHINE
REAE 0 R ZEMIERBZE=EF[ILE (RPD):
RPD 7712 0.51 % - 0.93 % - km=E2F9E RSD &
031% (% 4) - LLRPD /R 3.0 RO #EZE R
B - AEREBUR ORERREL 0.01 N ER B ER AN
RERIGEAR - fER 2 -8°Ch - 7 RANBO#R
LZIE © AR REEBE AR EERETMARR
Al RARERMEER - BATKIEEERRE RSD 2
A7 0.94 %EE 047 % - BHTRIEEE RSD 73 5l%
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0.16 %8 0.21 % - FHEREHRE DA 1.07 &
108 (%5) MAEBKMFEIIZE  RPD B 1.94 %
(% 6)° LLRPD /IR 2.0 %RolEZRmERE - A
AR 194 %RUERBENRN - BRBOIREER
R BRARERBRAREEEN ZERRER
Ko UEsh - ERBAERD - E=8 A FBRBNS 10.72
NiERESR B RERRES 11.81 i - ME R ERE
B =R - ENERRR BV AR @R R
ZREBE - BEAERS ; BRARKENAR 5]
&t - A EAAENERALER - IETHEE
Al - DAFEREEEY -

£y

2

=+
mA
K ESEPEERDEFKIPRRERERR
REANERZE  BUREDBERRORREZER
Al - FRBENFRESVRBETE  BREERLE
- OBEBERABRYMER WRIEB 77 gm =& T 2
RIS B R A ER - I 18 BRI DT -
KASE—M - % - BEEEERESEREYSEE M
FEEREAR - 1R 400 - 1,200 pg/mL REEER - AR
MMREF - R°% 09999 ; % E RSD FE/\H 3 %
TREAFR A ; EREEUWERS 95.0 - 105.0 %TEHA
FREA ; B2 0.01 N HCl BEE&RFTECERAIES
& FEER 2-8CH - 7 KA RPD B/\ViK 2.0 % - B
THREFNEEY - MEall LE&R - BRAHBEES
RIFHERMERIRY  JRHEAEZERNIRERE
MENRABZENESERE -



(c)
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(a)

mAU

= 2 -
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(b)

mAU
mAU

mAU

FERBR (a) BEmAR (b) ZEXNERERKENEEIREER 271 nm #2363 nm EEES

RE -

% Ik THi B (AU)

250000000
0000000 y = 158127x + 1E+06 S
RZ =1 [ g
o
150000000 | -
100000000 ,
g
50000000
0
0 200 400 600 800 1000 1200 1400
BE (ng/mL)

3+ %R 400 ug/mL Z 1,200 pg/mL 2B E &M -

1600
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1 -RBEE (EEH) FHMEER -
REmRE (pg/mL)  EiE FIEE 1RHE= HEIZAEZE (RSD)
400 63071688
400 63657464 63463844 339626 0.54 %
400 63662380
600 95783502
600 95204330 95444153 302140.9 032 %
600 95344627
800 127223628
800 127888601 127498626 347076.6 0.27 %
800 127383648
1,000 158987219
1,000 159119774 158965950 165486.3 0.10 %
1,000 158790858
1,200 189752105
1,200 189913624 190346221 892820.1 0.47 %
1,200 191372935
2 BEE (PEERE ) FEER -
5l ZFIE?E/ HmAlEZE (mg/mL) =28¥19E+SD RSD

BIEAE

Day 1+ AE A 20253 20251 202.38 200.87 20298 201.76

202.17x0.75

Day 2+ AE B 200.39 202.70 200.04 19555 198.62 200.39

199.61+2.38 201.03+2.01 1.00 %

Day 3+ AE C 200.18 203.08 199.19 203.23 199.53 202.55

201.29+1.86
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*®3 ERENMER -

FREEAIMRE (ug/mL) AMEmREERE  ANENERE (pg/mL) BEIER PR

111541931 697.10 98.7 %
600 111414090 696.30 98.4 %
111776172 698.59 99.1 %
126373133 790.90 97.4 %
800 127246091 796.42 98.8 % 98.5 %
126828081 793.77 98.2 %
142797340 894.76 98.7 %
1,000 142709237 894.21 98.6 %
142708787 894.20 98.6 %

R4 BARLZEMTMEAER LL001IN ERAHERATEERNAGAR  BER 2-8°CH . 7 RANTHEFIBE -

ZEVIIELZEE (mg/mLtSD)

PN (n=6) HYEEEB DL
0 202.17+0.75 -

1 201.04+1.33 0.56 %

2 201.15+£0.96 0.51 %

3 201.06+0.99 0.55%

6 200.31+£1.06 0.93 %

7 200.63+1.19 0.77 %

19| 201.06+0.63

RSD 031%




&5 AR RERBEARERE

MARP-HPLC AR EE X MNRREREREEPBEURIZE

TEHERTIEER -

- 5=
FEES  (ERALERA) (#58B+EHB)
RABE  REEE SRR RERE REE® SERY
1 10.86 126747382 1.08 11.90 129176702 1.08
2 10.79 126812846 1.08 11.81 129600096 1.08
3 1074 126961093 107 1182 129535240 108
4 10.68 127104713 1.07 11.79 129715631 1.08
5 1063 127099993 107 1173 120847381 108
6 10.59 127287228 1.07 11.78 129920455 1.08
Ti9E 1072 127002209 107 1181 129632584 108
REE 0.101 201886.25 0.055 266181.89
RSD 0.94 % 0.16 % 0.47 % 0.21%
%6 FRMREEERIABBETIRNESIBRAER -
@A BEUEZE (mg/mL) 2R TI9ELSD RPD
— 20253 20251 20238 20087 20298 20176 20217075

198.78 198.72 198.24 197.90 197.02 199.09

198.29+0.75

200.23£2.15 194 %
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Determination of active ingredient content in doxycycline hyclate oral
solution by RP-HPLC method

YL Chen*, SH Chen, HL Chan, WH Lin, CC Chang
\eterinary Research Institute, Ministry of Agriculture

Abstract A quantitative method was developed to determine the active ingredients in oral
solutions of doxycycline hyclate for animal use, employing reverse phase high-performance liquid
chromatography (RP-HPLC) coupled with a polystyrene-divinylbenzene copolymer column. The
modified method was based on the assay of doxycycline hyclate in the Taiwan Pharmacopoeia.
Chromatographic separation was achieved by using an RPSep PRX-1 column (4.6x250 mm)
maintained at a temperature of 60°C + 1°C. The flow rate was set at 1 mL/min, with a phosphate
buffer containing 77 gm of tertiary butanol as the mobile phase, and detection was performed at 270
nm. Analysis was completed within 18 minutes. The results showed that the doxycycline peak
appeared at approximately 10.6 minutes, with no interference from other impurity peaks. Excellent
correlation coefficients (R3 of 0.9999 were observed within a concentration range of 400 to 1,200
pug/mL. The relative standard deviations (RSD) for repeatability ranged from 0.10 % to 0.57 %,
while the intermediate precision RSD was 1.00 %. The accuracy recovery rates ranged from 97.4 %
to 99.1 %. The sample solutions stored at 2 - 8°C showed stability over 7 days. The established
analytical method demonstrated robustness and reproducibility, and gave the most reliable results
for the quantification of doxycycline hyclate in oral solutions for animal use.

Keywords: Doxycycline hyclate, Reverse phase high-performance liquid chromatography (RP-HPLC),
Polystyrene-divinylbenzene copolymer column
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