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Analysis of related substances in erythromycin estolate tablets
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Abstract Objective: To study the distribution of related substances in erythromycin estolate tablets.
Methods: Erythromycin estolate tablets with 130 batches were collected from 14 manufacturers. An HPLC
method was established to determine the related substances in erythromycin estolate tablets and to locate the
main components. Chromatographic conditions: CAPCELLPAK-MGII C4column ( 4.6 mm x 250 mm, 5 pm )
was used with isocratic elution of a mobile phase consisting of 0.05 mol * L' dipotassium hydrogen phosphate
solution ( adjusted to pH 8.2 with 20% phosphoric acid ) —acetonitrile (40:60 ). The UV detection wavelength
was 205 nm. MS analysis technique was used to identify the structure of the unknown components after collection.
MSD parameters: Data were collected in negative ion modes with ESI as the ion resource, collision energy 10—

30 eV, and capillary voltage 4.5 kV. The producing pathways of the related substances were proposed with stress
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destruction experiments and the main sources of the related substances in the sample were analyzed. Results: 20

related substances were detected, including 7 known substances ( N—demethyl erythromycin A, erythromycin C,

erythromycin A, dehydrated erythromycin A, erythromycin A enol ether, erythromycin B, erythromycin A enol

ether ). The main unknown related substance was inferred to be erythromycin A propionate enol ether. The source

of 2 known related substances ( erythromycin A and dehydrated erythromycin A ) was closely related to the bulk

sample. Conclusion: Erythromycin estolate tablets are relative stable. Contents of various related substances

should be controlled in bulk manufacturing process to ensure the quality of preparations.

Key words: erythromycin estolate tablets; erythromycin estolate; macrolide antibiotics; erythromycin propionate

dodecyl sulfate; impurity substance analysis; quality control

MALLL % 2 (erythromycin estolate ) X 44 TR 2L
R B RANBEIAR, MARRNRERN =
B LR IRER , A6 38 b AR AL (9 2 Wi, 2 1
KA IE R R AR ML S 4 B
FAH], RT3 ik 200 VAT A R PR, 5 A DR AR 1 508 3IF
BE R TT W 25 A, BELIT T BRAE P AN ol AZ 0 % T
(t=RNA) (07 8%, I4fi 40 1 2 1A i v [ 2
2015 4FRR Y E 2GS KT B R R
PRSI KPR A, CFIRFELL R R A XKW
JTA IR B B D AUARFE LI R & 1 oA W)
SRS IT ST R AR LT B )
AR A S B o A AR IE . A SCS: B
S SCHR 21 5 2R B R R A o s T
37 HPLC 07 14 24277 Al 130 A i A5G
Jit 5 95 R L BCRH AR 1O  RE  h B R  E EA G
YIRTHEAT T 204, I i B IR S 0 | okl 5 58 4 - B
X S A TR
1 UHBE5RH
11 AR

By ] LC-20A SR (i3 s 9 AE ik =X
24t CAPCELLPAK MGIIC g (i (4.6 mm x 250 mm,
5 wm; FORE: /SRS RS, AR S
PEIECRL ) 5 AB Sciex triple quad 5500 1% ; Waters 23 ]
Xevo G2QTOF Faik{; #fih — #6423 W] METTLER
TOLEDO XP-205 7317 K- (d=0.000 01 g ) ; Elma 2\ ]
E300H Elmasonic #8755 1%

1.2 324 JOnt R

CNE T TR g el R A A TR

Ny Hral, S FK A Milli-Q 4lifbk, 208 % B X}
AR (92 [ 25 ) BE LS 1242010 ) 5 ik 40 %
%? A KBRS OB RN 25 41 Sl 4 ) 5 R %

hhiHE i

B A B B, L ER A I B R (IR
KR 24 B2 2% ); N— 5 LT B 3 A SFRES, (35
[ 24 G U L 45 1242032 ) 5 LT85 0 IR (26 [H
20 #LF B L5 1242000 ) 5 2085 K C X R S (38
[ 25 B F AR HE S 1242021 ) 5 IRFELT 55 20 IR
( [ 24 B B HES- 1243002 ) 5 21485 % R 503 1]

P B Crp ] 2 R e AT e, iS5 130670-
201501 ),
1.3 FES

RFCA R 250k B & LT b2 257 FRA

j(r%‘tl )R AR A RTAEAR (T F
)o 130 HUARFELLE T FrAE oL, 23 5k A AR AL R

i%‘zﬂkﬁ RN B TLH P Ehl 25 A RS A R
IR kR 25 I 0 A BR S /) LB 1 i A il 258 BR A
A TR L 245 BRA /PG R 25 BR AT
ocEl L BRI ZY ) A R A E s e T2 A BR
TEA T I A YR (2280 23 A R A
TEBA R AT B2 F] 25 5E T AR Rkl 2543 PR
OS] T 250 AT BR S F L B 25
RN ] LI s R I 2540 FRA R 14 274l
2 FHik
2.1 A% mk s

3% 5. % ] CAPCELLPAK MGIIC, £8,38 #F
(4.6 mm x 250 mm, 5 pm ), DLBE R & — 81 % W (PR
B R S 40 8.7 g, finsK 1 000 mL % fi# , J 20% i
B2 U855 pH 22 8.2) - Z 5 (40:60 ) A 3 a0 41, Uit 3
1.5 mL s min™", #E78 35 °C, ¥ MK 205 nm, HEFE &
20 pL.

J R A K R T AR b Y I B AR TR
TRV RO 0.02 mol - LT 2R BR VA TR AT 2k I
il )5 , BR800 ESI( =), Bit R4



‘jPA 5 4y BT 2 ZE ChinJ Pharm Anal 2017,37(12)

<2233

78 [l m/z 500~1 200, T4 < BE 350 °C, filf i fig 12
10~30 eV, B4HE R 4.5kV,
2.2 i i &

HURE ST A, IO B3 i ( A S FARFT O B R
125 mg ), # 25 mL T, I s ¥ ik 0 s R 22 %
B e, B g RIS
3 &R
3.1 HPLC Jyik2#56iE
311 LlErE SRS B B ARSI,
FEa IR RK T A e T, S shAl b S
BE L 70% B, G bk 20T i & AR, SRR
T A LA LB A B R i B U e 7S A
RHG L, B 25 mL S, NG IR R 204
FEAT, i 0B S B UR WA s AR W, b 2 o
20 pL FEAAHGETEAL, 0k Ak, 25 Fikebc T
oo B BRI W O B AL 0.2 mg - mLT TR
BUSE HERE 25 05 B BT
312 LMESEE R EMRIZE R A X RIS
B, H ZHEECH A 0.010.,0.050,0.10, 0.20, 0.40, 0.80
mg - mL™ 1 RV, SRR E , AT X O
Aabr, DAETH AR Y VEQ AL bR, et ¢ RIEL 15
[l 77 A
Y=1.505 x 10°X-8.051 x 10°  r=0.999 9

SR, AR A FURIRIETE 001~0.80 mg - mL”
T NP R RAT .
313 EEVEMEEE R 6 47, 53
Fig “2.27 TR )7 kil A B AT 4 217 IR 4%
PEFERENNE , 25 R 6 R TP LR R A 1Y 5 557 )
9 3.05% . 3.04% . 3.07% . 3.01% . 3.11% . 3.06% , V- 1]
{54 3.06%, RSD N 1.1%, ViW i L E B 1 B AT, K
I ] mg - mL ZLE R A KRR 20 pL A
TR A, 7 22 R RE 6 WK, AR I A W T B, RSD
H 0.80% , Uk A RS 25 B R AT
314 B e R e BURFELL R R R
(JFK 1) il & iR EE R S mg - mL™ 19 5
VW, 43 7E 0.5, 10, 15,20, 30 min #E4F 20 pl, 41
T2 A VT FRE 3 IR 444 029 . 442 094 . 440 406 .
434 312,433 377,416 811, 2155 K A H 5 itk 04 1t X
54351120 82 150, 88 765 .89 492 .91 225,91 473,92 655,
AT 19 WEEFYE SR 32 385, 117 498,202 427,
415 484,477 562819 204 ; Ui LR AR AT E
P 5 At Y VR T R ) G, 2T R A AT

R/ IR 2R A IR BB N, A S 19
TG T, AR AR I PR, 7 RIDaEAE:
315 RRIBR S HEBR ORI A X IR R
B RE, HEATINE , 45 MR L S/N=3 Fll S/N=10 I}
TR R A AR A 2B, 50514 0.005 mg Al
0.015 mg,
3.2 MRKIBLLR R B YIS oA

ANV A P R 72 i, A R RN B
ANT] o AR i /N e 240 5 2R K07 (DA %) s — A
B A o5 AR ARLURE F8 B30 2 AR . 1) AL, 3G i P
BO) T DAD AN 2% ( A RE ARG 2 ) 3RS Y
B, WLl BEFE A 1.000 0, 55 B {H 4 0.996 4, F%
INESEFEFS BN 362, W] F N i sl B . R
H g st ] ) 51 I e ot e 5, LR 6 3 PR A ] 1
T 20 ME Y, Hp B HIAE YA
15, N- BRI HR A2 5 AH5KCGS 5, 4%
KA 65, MUKARE A; 85, RATER A Mlshk;
95 LIHEK B; 145 LR A JGEHE.

A/mAU

35/
30
3
511 |,
20 | 5 13
6 12/
151 | 14
1 (7 \
10
8 \/15 18
51 o | ‘ J‘IO ‘\‘\ 17
ol \2he e/ P 0w
-2.5]]' o
0 5 10 15 20 25 30 35 40 45 50 55 60 65 t/min

E1 RELIBRRAXYRAEEER
Fig. 1 Typical chromatogram of related substances in erythromycin
estolate tablets

P i T A DG W o U T AR 3 43 0 1T AR
Fe#g, AR B i, 20N W B, B e
JT 5. 14,19 S F A W) B (5 & 50 45 43 il ok
0.122%~10.351%, 0~5.611%, 0~9.827% ), & i &Y it
B BB Y 93.8% L) L, AN R AL A 7= A
SRV EP S )ies N NP7/ n )
T2 AR DL 2, A YT 19 78 130 A& L
SRR HL S AR AR S 4347 T IZ N A T
TR
33 A BRI BT

BURFEL R R ER (K 1 1), 50l Tk
IR B IR | A SR IR . BURFELL 2 = A

AR S



<2234 -

M 4 KT 22 & ChinJ Pharm Anal 2017,37(12) ‘jPA

—
n
|

—_
o
il

8 -

6

4 -
2~

iiz:;ﬁzl ,ITV l
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

HXYFSS (No.of related substances)
2 HRFP0IMEXYREENHE

Fig. 2 Distribution of 20 related substances in samples

P& EEITE (ave. content and SD)/%

N

o .
~

0

— H

i (2R S TARFELIEE 2 125 mg), & 25 mL &,
A3 BN 2T 2 mlL A 9 A (o TR IR Y B R 130
CHCE 3 hJEIE ), BEMA 0.1 mol « L™ $H ARV 1
mL, 3 0.1 mol » L™ Z AL ANIA T 1 mL, 5% 5% MU
JKEEW 1 mL, B8 30 min J5 , BREEIRAYEESINA 0.1
mol « L™ [ E A AL AN R 1 mL ORI, B IR A AE o
JA 0.1 mol » L' FERERIAT 1 mL A 3Rz Bal
K AR AR I B W P43 N G B 10 mL, TNk fif
(20 g+ L' WA 41, 20% W2 %15 pH % 8.0) 10
mL, 24 h 5 K SRBOE 25, ib 8 fe e o BRI A G
YimAEAE  ILER 1,

®1 KRABEWAEEXRMRHNSEEZN

Tab.1 Content changes of related substances in erythromycin estolate after destruction
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Tab.2 Average content of the five main impurities in different drug products and bulk samples
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