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WE:BM ZiMTtEZRMAZAMNFPARD RS TG SERMEEE . FiE  E#4EH Thermo Hypersil GOLD SinoChrom C g
A£(250 mm X 4. 6 mm,5 wm) , K FAE A A BB 4% [0. 25 mol / L B5Bi4% — 0. 05 mol / L T = e vy LR =4k — = T He(100:10:1,
VIVIV), REsEA pH £ 7.5] - THE(88:12,V/ V), iizh48 B 4 CHFBATH0 L 2EBE, ik A 1. 0 mL / min, %0 9% K % 254 nm, 422
A30C,#HEETA 0L ER LEEFURETREAO05~20 ug/ mLEE A 5% mAREEE R RIF(r=0.999 8,n=6) ;400 FE A
1.4ng, TEMRA 5. 0ng; #5 % E Al R AR LER 6 RSD 30T 2. 0%; % 3 WX 3 5 3% ) BRI P , L 52 552 R BRI = 4
Bl B 8 A s ARG TERAAMNY B LEEN P 2- LB -2 - XBELEEH R T4 1.62%~2. 73%, LI R &A%
H1.20% ~ 1. 84% BEi8 % F R ARMEMAL BT REVEG, TR T LEZRAZA I PA XY RGN E T LEZR PH XY
JR2- Tl -2 - RB L BRI ARGt s R IR 29 EARMY 3. 5% , B4k &2 vk @ AR 2 e R AT 3 PR IR i 29 @ ARG 2. 0%,
R L EL A mME SR AR MR- LB -2 - L EE

Determination of Related Substances in Oxytetracycline Active Pharmaceutical Ingredients and

Oxytetracycline Tablets
YANG Tianfeng',ZHANG Shaomeng’,GAO Yanxia',ZHANG Dong'
(1. Hebei Institute of Drug and Medical Device Inspection ,Shijiazhuang ,Hebei,China 050200; 2. Hebei Drug Evaluation Center ,Shijiazhuang ,Hebei,
China 050011)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the content determination of
related substances in oxytetracycline active pharmaceutical ingredients (API) and Oxytetracycline Tablets. Methods The
chromatographic column was Thermo Hypersil GOLD SinoChrome C, column (250 mm X 4.6 mm,5 wm),the mobile phase A was
ammonium acetate solution [0.25 mol / L ammonium acetate — 0.05 mol / L disodium ethylenediaminetetraacetate solution —
triethylamine (100:10:1,V / V / V),pH was adjusted to 7.5 with acetic acid] — acetonitrile (88:12,V / V), the mobile phase B
was acetonitrile with gradient elution, the flow rate was 1.0 mL / min, the detection wavelength was 254 nm, the column
temperature was 30 ‘C,and the injection volume was 10 pL. Results The linear range of oxytetracycline was 0.5 — 20 pg / mL
(r = 0.999 8,n = 6). The limit of detection was 1.4 ng,and the limit of quantification was 5.0 ng. The RSDs of precision and
stability test results were all lower than 2.0%. In the specificity test and the strong destructive test, oxytetracycline could be
effectively separated from the degradation products of strong destruction and other eight known impurities. The detection rate of 2 —
acetyl — 2 deamidothetracycline in Oxytetracycline Tablets was in the range of 1.62% - 2.73%, and the total content of other
impurities was in the range of 1.20% - 1.84%. Conclusion The method is simple,has good specificity and high sensitivity,, which
can be used for the content determination of related substances in oxytetracycline APl and Oxytetracycline Tablets. The limit for
the relevant substance 2 - acetyl — 2 — deamidothetracycline in the formulation of Oxytetracycline Tablets shall not exceed 3.5%
of the main peak area of the reference solution,and the sum of peak areas of other impurities shall not exceed 2.0% of the main
peak area of the reference solution.
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USP42, + 5 Z X  AEURR , 8% 5 260 140 AR % 7
pH i I i & A& T 5 2306 o 3% [ AT T i
it AR A W BT AR, 7 AR AR
BRI AR ST R A Sy T I A R R I R R A
SR IO 1) 1 RO i vk 0 - 1) TR S R S
B T, X 2% R AT 1 B PR e s il 5 IF AR 1R 50T
K38 T AR AR A ZE sk =150 DIy A S 23T
W5, XA E RN 192 Rk £ 58 2 A R T T 454
T BRHGE R .

1 XBE5RE

1.1 {¢z8

LC — 20AT B4 S 850 AH (1B (FL A 22 AR I 4% ) |
UV = 2450 B 25N OGR4 B H AR Shimadzu 23 7]
XS205 AU, T R (Fii -+ Mettler A 7], K5 8 0. 01 mg) .
1.2 X%

+ 85 2 B 5L (415 130487 - 200703, & &N
88.8%) , PUIRZE XT HE i (L5 4 130306 — 201419, 5 5
9969 1U / mg) , 3 fib 25 28 XJ I 5 (45 130499 -
200101, & 4 90. 1%) , JIi 7K P4 24 28 %5 B (L5
130402 - 200203) , Jlit 7K 22 [n] DU P12 %5 B (45
130403 - 200204) , 4 — 22 [ P4 248 25 XF B (Hik 52
130401 - 200209) , ¥ [ H [ £ 24 a6 8 A 9T B
4 — %)+ E XI5 (EPure, it 5 8 E200712 -
1020) ; « — BAT$h 4 75 X B (455 A1220000) ,8 -
B Fb 4 85 26 IS (4 5 A1230000) , 31 H EP
Referrence Standard; ZJF (A4l , S8R G /RBHE <
> A RNTED) BRSO R 8 . = O
(o3l [ 25 A A A BR A R ) 5 83K (R},
X, Y, Z Al i), 18 G AE P Al i 1 - 18,
I 1924tK) .

2 FHESER
2.1 ®iEgEH

{6, % #£ : Thermo Hypersil GOLD SinoChrom C,q
(250 mm X 4.6 mm,5 pwm) ; 7 31 A A A S R B VA TR
[0.25 mol / L lif2%% — 0. 05 mol / L £ —J}ie VU 2,12 —4h
W - = WE(100:10: 1, V/ VI V), BSR4 pH 2
7.5] - CHE(88:12,V/ V), B A LM;E , Bh I U (F2 7 L
1) 1. 0 mL/ min; K : 254 nm; HER 30 °C;
PR 10 plo

®1 FREMEEBER (%)

Tab.1 Gradient elution program of the mobile phase (%)

Bl AEARA AFHAB | s AEAMA AHHEB
0 min 88 12 46 min 88 12

25 min 88 12 60 min 88 12

45 min 70 30

2.2 BREHE

RGiE HVER W I B R R G (A 5 3% 2 - &
ik - 2 - REERe + 82 i & K %A, 0. 1 mol / L
IR IEE B, KRRl L £ R
0.5 mg ML, RITH .

PEATR R ATAE B (2 T EZE S0 mg)
% FRE , B 100 mL AR, 0. 1 mol / LRV K
AR It B2 40 5) e ISR, RIS .

FI B0 BV A 2 i O A VR 2 mLL, B 100 mL
ZEHH 0. 01 mol / LERRRIATRF B FREZS  $4), S

% 20T RE S AR B A RO IR 25, 01 me, K
FRRAE B 50 mL A I, i1 0. 01 mol / LERFRIA W
I 2, 5] A B R 2 mL, B 100 mL A, i
0. 01 mol / LER RIS W ESS , $55), il A5 .

TR 4 TN BB S VS - BUDU A R S 3R 3R K
PUIRZE WK ZZ M DU (4 - 22 IR E 4 - 22 +
B o - PN B - BlHh 8 R I 48 X I
KiE KB RRE 0. 01 mol / L h R VA WA it I &
2R 1 mL 2R 0.1 mg BOIRA IR, B4, D8
SURNLIFC

BRI S BE I 9 - A T T2 AN 8 R AR
PERE S, PR i i VR ) 28 v A T, RIS
2.3 RGERAMAE

B2 2000 F R GeTE VRV TG &, 45 2. 1 300 F 43
SRR R | 8 R OR B BRI 12 min, RR&F R
W52 - 2 - 2 - LB+ 5 FR 1 (5 45 RIEHIXT
TR EHEIZ 1 1) 53 BB R 2. 0. FF LI 1.

A/mAU
175

0
- 25 i N

0 10 20 30 40 50
1. £F%F 2.2- 2w -2 - kBttrEE
B1 #gERAMRESRRERIEE

1. Oxytetracycline 2.2 — Acetyl — 2 — deamidothetracycline

v ¢/ min

Fig.1 HPLC chromatogram of the system suitability test

2.4 FEEER

SR TR RIS < 1) BR IR o B -85 25 %) B 10 mg,
K% FRoE , B 10 mLA ST, 12 mL 1 mol / LERFRIA
i, 60 “CAKHE 20 min, U, M2 mL 1 mol / L& 48 fk
FNIET TR AT, FH 0. 01 mol / LERBRVA WU E S 7050 Ik,
IS UE W, RIAS PR 0 SR 0 VA T - 2) Bl 3R I R
X BE 5 10 mg, K5 % PR, B 10 mL 25 5 4, i 2 mL
1 mol / LESEALENIAE R, 60 “C/KI 3 min, BUH , 12 mL
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1.4 - 28 1F % 2.4 - 260mE 3. L EE 4. £ E 5 wWiRE 6. HAKLZAWHRE
A BRER B, AR C. B3 D. A4LA3R E. RRBAIR
B2 BABKKESHRERIER

1.4 - Epioxytetracycline 2.4 — Epitetracycline hydrochloride = 3. Oxytetracycline 4. Methicycline 5. Tetracycline

6. Anhydrotetracyclin

A. Acid damage B. Alkali damage C. High - temperature damage D. Oxidative damage E. Light damage

Fig.2 HPLC chromatograms of the strong destructive test

1 mol / LERFRIEHF A1, 1 0. 01 mol / LERFRIATRE 45,
FEAT, U, BBV, BIAS i PRIV R - 3) e i il
R B B 0 IR s e, 120 CCHCE 3 h, BU10 mg, A
WK, B 10 mL AR, i1 0. 01 mol / LERFRVS W%
fif I 2% 4R 5] DR BUSEUE W, RIAS 5 T R v
W o4) EALBEIR B4 8 6 D 10 mg, R B FRE , B
10 mL 2RI, 1 30%H,0, 75 2 mL, ZEHCE 50 min,
T 0. 01 mol / L &R 2 i WV ff OF 45, 4850, I8 &, L
SLUE R, RO AS S AL W IR B0 T W . 5) o R IR L i+
B R IR 10 mg, K% FRAE , B 10 mL & =,
0. 01 mol / LERFRWS W M I E 25,4 000 Ix I 48 h, 15
A, E L BUSEUE R, RIS BB PR3 56 T T o I 1 iR
SPPA TR ASIE B, 4 2. 1 00 R b A R 25 SR
Y 3 (AN =B~ SN K (¥ :21:87 9 i N 1| P g b 1 |
B PERRE SRR L L R OB IR AR TR E
T2 UG K 2 T e R 2 S DR ) 1 B 4 0 B, LR T 24 A
TP 3 I o P LR 2.

LR MR 2. 200 IR A 2 O IR s
VBRI X Lt VA TR A5 A o, 4% 2. 100 (g SR R A
T AE 45 5 0 ol j 43 15 P S I LR 20 B85, DUBR K 5 56141
RSB R 1.5, HA AW B 1 4y B KT 2. 0,
H X BT T4, R W07 ik & 8 1k B 4F . a3 K
UL 3,

MR RHE LB RN A 11,26 mg, K% R
SE LB 100 mL 25, 0. 01 mol / L 5k R 1 T 14 it
HERELEFBAD AR X BRI 48 T 5 3 S0 A 4 W BB HR 5
4% 0.5,1,2.5,5,10,20 mL, & 100 mL & &I+, N

70

A/ mAU
200 A

150 4
100 4
50 1

01
~50 1

1 ¢/ min

—— — T —— — ¢ / min

20 30 40
B
1.4 - 20+ EF 2.4 - £2qwii 3. 5% 4. BAkZE
®WHTE S WRE 6. EFEF T.a - MiLEE 8 Bk
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3. Oxytetracycline 4. Anhydrotetracyclin = 5. Tetracycline 6. Methicycline
7.a = Apooxytetracycline 8. Anhydrotetracycline 9.8 — Apooxytetracycline
A. Mixed impurity reference solution B. Negative reference solution

Fig.3 HPLC chromatograms of the specificity test
0. 01 mol / LERFRIEWE S 4% 2. 1 U N (il A A F A
LU B R R (X, ng / mL) W REAR AR IR (A)
AR AT LA B, A BH TR Y =1 991.6 X -
758.75(r=0.999 8,n = 6) AR KM, LR M Prin ik
FETEO0.5 ~ 20 wg / mL i Fl N HUE T AN OC R R 4T
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S 2 B 5 A R A S < 2 s B 2. 2 00 T R 4
HE VA VRS L 0. 01 mol / L& 198 7 0 1l B o 2 vk g
F 10 g / mL AR, B AR RE  F 2. 1 30T (a3 S5 Rk
FEINE 43 DI LIS L (S 7 N) g 10: 1 F1 3 1 I AG ke
T PR ARSI B 25 R+ R R A2 RBR A 5. 0 ng,
KR A 1. 4 ng.

K 2 BE R I8« B2, 2 T T 4 5 250 A A U TR A
F2 2. 100N S A5 SRR 6 YK, 10 S 04 AR 25
TRIETF RSD M 1. 54%(n = 6) , BN ZSRE B 5 R4

R MR« 2. 2 300 T A v W o, 40 T
EIRE 1,2,3,4,5,6,7,8 h 4522, 1 0 F (@i 544 ik
B 2 o 45 S Bt 5 5 () A S K % 5 7 o A B
I AR 45 % G AR AR A B WHEHE 0. 1% JE R, + %
K IETH B RSD M 0. 85% (n = 8) , & WAL 5 i W TE
FIRCE 8 h NEARE , KA &) SIS I R

T FH P < BB 2. 2 T 3 A VR i, 43 R
FHA[A 5,354 [ CAPCELL PAK TYPE MG 11 £ (250 mm x
4.6 mm,5 wm) , Diamonsil™ C,# (200 mm X 4. 6 mm,
5 pm) ,Thermo Hypersil GDLD SinoChrom Clgﬂl‘fQSO mm X
4.6 mm,5 pum) |, 4% 2. VIR €835 55 2 AR 7 o 25 21
HEIR A TR T 2R T A A RSD IAE = 0. 1% 5N, 3
B 7k M R4
2.5 TEZERMHF hEREIEERT

SR RS H OB BRI i 2. 1 T A SRk
BRI, 45 5 W, A A ML AR & bR HE 2 T i A T
Rt 2% 5 9 A, B AR IS A IR TR S W IR SO € 3%
P L P 4 R FH L 2% ) R B SE P 28 T 44, 43 501 A
4 - 22M EHE 4 - ZmPUHRE BiKZE R URE
R WM (038 58 B BT (LC - MS / MS) 40125
réasth) B ER R 1 52 - W -2 - LB 5 R
P —B, 2 2 Ry B M A T, 2% 5 3 Ok - B K AL
f# =0
2.6 TEEFEMNFFPEXYRSENE

JEORE  BUX, Y, Z AR e Al 1 5 R OB RE L
2. 23R 7 vk A A R, e 2. 1 TR 8 Ak ik
BEINRE o3 A = Al B i v A s 8 b 2%, 3589 A il 541

A/ mAU

25

20

15

10
5 9 /102
0

-5

T T T T ™t / min
5 10 15 20
1.4 - 20 rFF 2.2 - 24wWHRE 3 HAREZAwWHRE

4. wmxE 5 rFF 6. KRl 7. %kR2 8 XRK3

9 - 10. k&2
B4 #HiXRBARAXMRSHEBERIEE

1.4 — Epioxytetracycline 2.4 - Epitetracycline hydrochloride

3. Anhydrotetracyclin =~ 4. Tetracycline 5. Oxytetracycline 6. Impurity 1
7. Impurity 2 8. Impurity 3 9 — 10. Unknown impurities

Fig.4 HPLC chromatograms of relevant substances in the test

solution

Z I TP A Z 0T AR R B K 25 1) DU BA R A6 A
2557 BRI AN R U A 7= Al 0 A 7= T2 AT, K 25
] DU IR 2 + 85 R R AR B v A A R
BIEIATELZE 2,

il 500« B 18 A 7= Aol 1) 192 3tk vk + %5 K il kR
i, FEHEARE SR IS BCR AN T S LR $e 2. 2T R Oy ik
il B A AT, 5 2. 1 0T 3 A R AR A2 o il 56
FEf T, AN 100. 00% , K 28R 2 - 4B -2 - 2%
Pkl + 75 RS EAE 1. 62% ~ 2. T3% JE I N, HiAth 245 B
THTE1.20% ~ 1. 84% Ju I N i A2 - 1 -2 - &
Pk Jie 4 85 22V M b 8 b 4 i 7 b T iR L BT A W)
2 - 2k - 2 — R + 8 2R A PR AN ) B
T W THT R 3. 5% , HoAth A5 Z% T e 1T FR 2 FIARNAS b %
R TR 2. 0% FEILFR 3,
3 iTig
3.1 @G RL

EP10. 2 %8 2 A7 W ks i, 38 30 A0 75 A £ —
TR T DU R W, IR SRR R, BT — I
R O SR R 0 23 T8 ik peak A8 02020 A R H
25 8 (Z) Yo b i H & R I A X Bk
AR BT, 5 L 2020 4 B 25 8 () )
ERTR 1 B R A W TR vk R S, %o 4 ok BE

®2 AREFLUEIBERERFAEXYRLIENESER (%)

Tab.2 Results of the content determination of related substances in oxytetracycline API from different manufacturers (%)

AFAL AEERL 4-E2RALFE RFEMA2 4-ZAWHRE R RR2 EAR3 MKEuRE wREd AL AER
X 0.04 0.53 0.02 0.03 2.43 0.004 0.02 - 0.47 1.11
Y 0.03 0.58 0.03 0.17 252 0.02  0.05 - 0.75 1.63
Z 0.03 0.32 0.01 0.02 2.65  0.01 0.03 - 0.74 1.16
- hkthd,

Note:— refers to not detected.
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3 FEEFCULTERZHFPELYRSENELE R (%)
Tab.3 Results of the content determination of related substances

in oxytetracycline preparations from different manufacturers (%)

e Z‘Mﬁg; Bhbiih | L0k z_ﬁi_;; Lhgih
1 2.51~2.73 1.55~1.84 10 2.27~2.53 1.38~1.78
2 2.51~2.67 1.32~1.72 11 2.43~2.52 1.20~1.37
3 2.25~2.65 1.39~1.71 12 2.18~2.42 1.33~1.61
4 2.39~2.56 1.33~1.52 13 2.51~2.62 1.33~1.64
5 1.68~2.06 1.31~1.62 14 1.62~1.83 1.47~1.71
6 2.34~2.53 1.28~1.48 15 2.20~2.45 1.36~1.70
1 2.38~2.69 1.27~1.71 16 2.01~2.51 1.35~1.72
8 2.16~2.41 1.34~1.70 17 2.21~2.53 1.35~1.55
9 2.26~2.65 1.36~1.68 18 2.21~2.47 1.36~1.66

WHEAT WAL, B — BT Hh + 55 2 T 104 min U, S 455
ST ) A5 R MO A0 T SRy s 85 R ., % 81 PR ARG: 36
1 E

BP2020 #l EP10. 2 + % 2 A S 4 Jor 55T el iz 4<
9254 nm, 2020 4ERRCH E 25 8 (FR) )R B R A
W BT KI5 KA 280 nm o W 552G AT HE S AE 1Y
3FNZRST(4 - 2 LR o - PR B - I 1+55
)P T THAE RN G (PDA) A K36, = F 105
KA 254 nm A AL BOEBEASINE K R 254 nm.,

B R CEEPROE K TR R R E A
BRI R R TR P A AR LA A R A R BE R
0. 01 mol / LERFRIE WL
3.2 ZKMEENERE

T RRER KR R - B -2 - &
Pl e 55 25, i H R R O 2 R Y B AR B
HE2 - 2 - 2 - R ERE 8 A IR BOR 3K
g3 B 6 B 0 4 Y PR R AT AR L O O vk 2
2020 4F R [ 24 310 0 At 1 58 24 b o v 1 P o
Z )Tz B SR BT E AR vk [ T AR —
A3 1 S B — B, % 7 VR R A B R s b
AR5 R 4 B LA A TR 3 43 A i R R
T AR R A RT3 R AT Y, SO IR IR R L R R
HRE2-OB -2 - FBREEREN R SRE
3. 5% WU FE AR R S MR L, DADRSIE 2% S5 A o) 7 L A7
TERMEE N

F R B R A 0 SR B TR R J8 R fl
TG 5 2% JoOGT HE i 5 Sl a2 22 T A 4R B 5 32 0 1Y
N R AT BEAS [R] () 3552, R B0 AT 1 4 0 & i vl e S
FLAE 1Y A% 50 7 R A7 A6 25 59 o B 6 2% 0 43 B8 Al £ B AR
B AN W7 2 JR | T SR FH 2% 3 X6k R i A0 s 12k S B X A A
J RS TS 1
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