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Abstract Objective; Revision of the quality standard of magnesium aluminum silicate in the Chinese Pharmaco-

poeia 2015 V. Methods: Through various forms of investigation and research, master the key quality attributes of

* BRETE: B R HE N A% 0irm 2016 5514537 LRAM 412
F—1EEEN AN, THEBIF AR @ 25 AR S AT, Tel:025-86251150 ; E-mail : zhaoxun9999@ sina
TR, 8 AR AR T @ Atk s o 2h S R Z AT 45 AT, Tel :0517-83966358 ; E-mail ; xinghaiyan0503
@ 126. com
o BHAEREIN : B, 2EHIF AR T AR ES AR LEL YRS AFERREARESR ZAR AR E, Tel:
025-86251130 ; E-mail ; yyzyz7256@ sina. cn
&, FAEHIT AR G w2 R s A2 @M AR E 2, Tel :010-67079566 ; E-mail : chenlei@ chp. org. cn



- 82 - b [H 25 W b U Drug Standards of China 2023, 24(2)

magnesium aluminum silicate as a pharmaceutical excipient. Through literature study and standard comparison,
focus on the similarities and differences between the “Chinese Pharmacopoeia” standard of this product and the EP
and USP standards in terms of project setting, measurement methods, limit regulations, etc. By means of experi-
ments, the determination methods of relevant quality attributes were verified or optimized, and used for the determi-
nation of representative samples. And On this basis, reasonable limit indicators were set. Results: (DRevise the
description of the source :the standard comparision found that the source regulation of Chinese and foreign pharma-
copoeia are quite different. It was found in the Chinese Pharmacopoeia 2015 stipulates that it was a double-layered
kaolinite with poor expansion, while the European and American pharmacopoeia stipulates that its source was a
sandwich-type three-layered montmorilloite and saponite with good expansion. () The identification method was
updated ; the specificity of identification in the Chinese Pharmacopoeia 2015 was poor, and the X-powder diffraction
method was added with reference to USP, and the film method and powder method were used to determine different
types of magnesium aluminum silicate from 4 manufacture. (3)Revised the rotational viscosity measurement method
used to investigate the function of the product, measured 19 batches of domestic and foreign pharmaceutical excipi-
ents magnesium aluminum silicate, and found that 79% of the batches were within the specified limits, and there
were slight differences in the functional index between domestic and foreign products. (4 The content determination
method was revised: the content and ratio of aluminum and magnesium were determined by the titration method of
the Chinese Pharmacopoeia 2015, and all the content determination results of the imported samples were found to
be unqualified. The newly established ICP-OES method was used to determine the 23 batches of samples. It is
found that the aluminum-magnesium ratio of domestic magnesium-aluminum silicate is not within the specified
range, while the imported magnesium-aluminum silicate is within the specified range. Paired T test was used to
compare the ratio of magnesium to aluminum in magnesium silicate determined by AT@F absorption spectrometry
in USP (Sig=0.655), with no significant difference between them. Conclusion: The magnesium aluminum sili-
cate standard of the Chinese Pharmacopoeia 2015 has certain defects, and the results of this study have been re-
vised and included in the Chinese Pharmacopoeia 2020.

Key words: magnesium aluminum silicate ; X-ray diffraction; viscosity ; ICP-OES; ecritical quality attributes; qual-

ity standards; pharmaceutical excipients
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Tab.1 The type of magnesium aluminum silicate in USP/NF and EP

A (type) FHE (viscosity ,mPa « s) L (Al Mg) 4N (appearance )
1A 225 ~600 0.5~1.2 A/NEURLEL R %) ( Fine granules or flakes)
1B 150 ~450 0.5~1.2 ks ( Microfine powder)
IC 800 ~2 200 0.5~1.2 A/NEURLE R ) ( Fine granules or flakes)
IIA 100 ~ 300 1.2~2.8 A/NBURLEE AR Y0 ( Fine granules or flakes)

BE1 1518 ERERE(EH%T)
Fig.1  1:1 Phyllosilicates( Kaolinite )

TA°

B2 2116 ERERE(WRIMEFLE)
Fig.2  2:1 Phyllosilicates ( Montmorillonite and Saponite )
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Tab. 2 The results of X-ray diffraction (using film)

ASHEAS BE R EE A 7E 1.492 ~ 1.504A F0 1.510 ~
1. 540 A I [A] A W pl b AT D (R0 7 ) i 1
AEE P EHRESRLEZERA M EZRN (£ 2,

%3),

Hz 774\ ( manufacturer) Eiim= A (type) e RIEALE 20(°) ( maximum peak position,2) Xt d {E (d value)
A 20170701 / 5.2655 16. 8
20170702 / 5.3721 16. 4
20170703 / 5.3319 16. 6
B 18531 1A 5.08 17.37
18511 IB 5.11 17.27
18541 IC 5.75 15.37
18521 1A 5.22 16.92
C 2015244554 1B 5.17 17.08
2016150226 ITA 5.24 16. 85
2015447264 1A 5.19 17.02
2015507962 IC 5.28 16.73
D 60001 NFI238 IB 5.1798 17.05
59301NFJ232 IC 5.3026 16. 65
59101 NFK052 1A 5.4944 16. 07
59001NFJ101 1A 5.2554 16. 80

RI mEEELE XEATAEN R 4R O Kok
Tab.3 The results of X-ray diffraction (using powder)

sl i Piks 1. 492-1. 504A 1.510-1. 5404
( manufacturer) (type) 20(°) d-value intensity (1/Imax ) 26(°) d-value intensity(1/Imax)

A 20170702 / 61. 80 1. 500 15 - - -
20170703 62. 12 1.493 9 - - -

B 18531 1A 61.79 1. 500 20 - - -
18511 B 61.82 1. 500 20 - - -
18541 IC 61.83 1. 499 20 - - -
18521 A 61.81 1. 500 18 - - -

C 2015244554 IB 61.88 1. 498 21 60. 86 1.521 20
2016150226 A 61.88 1. 498 20 60. 80 1.522 4
2015447264 IA 61.92 1.497 21 60. 96 1.519 20
2015507962 IC 61.78 1. 500 24 61.04 1.517 22

D 60001 NFI238 B 61.85 1. 499 100 61.92 1. 520 92
59301 NFJ232 IC 61.97 1. 496 100 61.00,60.26 1.518,1.535 70,19
59101 NFK052 A 61.92 1.497 100 60. 82,60.09 1.522,1.539 37,22
59001NFJ101 1A 61.89 1. 498 100 61.03 1.517 85
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Tab.4 Comparison of viscosity at different times

G iURs AR 3 min FifE 6 min ZifE 9 min i PR

(No. ) (type)  (manufacturer) (viscosity in 3 min,mPa +s) (viscosity in 6 min,mPa +s) (viscosity in 9 min,mPa +s) (limit, mPa - s)
1 1A C Ak 191.0 188.0 188.0 100 ~ 300
2 1A B /il 125.0 123.5 123.5

3.3 FeSMELR
SR FHAPURE 208 B2 A2 77 0 0 k4 81 ) [l P AR

R5 ABREBFEMNTER

Tab.5 The results of viscosity of aluminum magnesium silicate

ARIEATINAE , BRI, BRAN IO, R
TERUEBRIEN (R 5) o

(L)

iy Lk AR RS A P2
(Lot No. ) (Type) ( Manufacturer) (Type of rotater) ('Viscosity mPa - s) (Limit,mPa + s mPa + s)
20170703 / A Ak 2 154 /
2015507962 IC C Al 3 816.0 800 ~2 200
2016322453 IC 3 808
2017045655 IC 3 872
18541 IC B Ak 3 1037.5
59301NFJ232 IC D £k 3 650. 0
2015447264 1A C Al 2 235 225 ~600
2016413794 1A 2 245
2016679159 1A 2 312
18531 IA B ik 3 572.0
59001 NFJ101 1A D £/l 3 328.0
2016150226 ITA C Ak 2 188.0 100 ~ 300
2016484661 1A 2 190
18521 ITA B ik 2 123.5
59101 NFKO052 ITA D 1k 2 159.5
2015244554 1B C Ak 2 98.5 150 ~ 450
2015447161 IB 2 112.0
18511 1B B ik 2 188.5
60001 NFI238 1B D {fimlk 2 150. 5
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FElIN. 1 76 USP40/NF35 Fl EP10. 0 v, 5648 &
T A H R R R RSO R (AA ) L B
7 B BB A, O RAE T AR fE B, FE S T BT
) ICP-OES J7 ik, Jfil o 7 5o gk o [a) i
ERERTE, RREFG TRENMNE, (PEZ
H)2020 4% hig BT 57 1Y ICP-OES Jy ik HAK 1
B
4.1 [R5t

Perkin Elmer Avio HJEGHE G 55 85 14K & J Gk
{X(ICP-OES ), & S Ty # 1 300 W, %5 1k &% i &=
0.55 L« min~" ,BBI#EE 0.20 L - min ', RIS
Pl 12 Lo+ min~', B4 A 15 s, 0 B0 5 Ik
1.50 mL * min~' A AE 396. 2 nm 5 285.2 nm 4b
W BRANEE
4.2 RYVbRHERRA &

2. 58 (1.000 mg - mL™", GSB 04-1713-
2004 ) ,48(10.00 mg - mL™", GNM-SAL-001-2013) ;
B (10.00 mg - L', GNM-SMG-001-2013 ) ; %
(1.000 mg - mL~",GSB 04-1735-2004) , E %A (4.4
J& K i AR A o
BB BRARMEV I, ] 2% A R VA W A RE 1 mL 3
AEHEMER0.1.0.2.0.5.1.0 4.0 pg MIRAVATR .
4.3 R

B 0.2 g R BFRE , INARINREE 1.0 g,
BT 25 mL AR LIRS, 7E 1000 ~ 1200 CHEE
15 min, &40, 11 5% HNO, 15 mL, fin B e 5t % i
JHHEH 2 100 mL B, FE20 U0 5% HNO, H &
B TR NS, BRI I E 100 mL BEAR
L RS 2 100 mL &, HH 5% HNO, ¥k
WHRMIEA S S, 1 5% HNO, i B 2 %4,
Vg, BUEEPE R 1 mL, B 50 mL R, 2%
HNO, B 2 21 B A i i
4.4 WETTE

KRG B 4 B IR R ik #4017
A AR 25 A0 3 45 00 2= Fn o AR T WA i 3 i
AR SRR I 0 25 3 LR B 40 rh B AN EE

HDjErg g8

4.5.1 LEM FOEw B e 1.0
g, VPR LRV AR 10 J7 2, A0 5% IR , fiF IR - 2L IR
(4:2) ,Ehm-2 IR (4:2) , i W22 AU IR - A Al R
(4:2:6) FERIR - S IR -1 FNAIN AR (42 2: 6) (I i 7
ARAER &2 AW, 45 R BRI T

A PR A 155 0 A R R PR Tk K AL S
T 5% GEBR VA it , S DRV i 5 B A Ik ), =5 p ik
O v ) TR S AR o TR O B PR T 3k K Ak
J& AR ERIR A IR- IR 41 2 FhIR-E AR 4
2 S LU R i, A PR R 1 v O A 1 0 A
B, e A RO RIS, LI o A g 25 41 o 3 1k
B RARARUTIE A T 28 AR R OR R, B 5% il
PRV ik AU i o

WA % - IOt ZEBE A0 A I AP
T, A 41”5 BT R, 7 396. 153 ,308. 215,
394. 401 F1237.313 nm N X580 & i K HEAT 4%
Bk T TP /S, me B B i Y 396.2 nm,, TE
285.213 .279. 077 .280. 271 #1279. 553 nm | x££
FE PR A TIERE, IR S P JCOC R T BRI , %
R3] ] FSF 3000 B3 AR 65 108 5 5, S S A 5 i 1 DA S
FEERAE O (SEHE 50 1) DN 28 436 o 1, 335 v LA 4
T H Y 285. 2 nm,
4.5.2 brdEhZ DABITERBYLSRIENE R Y, o0
RIUREVE R X, 2 AR i 28, 45 5 AL [ 4R i Hh
2554 Y =2 310 565. 21X 53 373.364(r=0.999 8) ,
Mg 1 TAERTZE Y =725 051. 362X —9 168. 047 2(r =
0.999 9) MR R Y RAF.
4.5.3 FURRFIERRR AR IUPAC MRLE , 7R
PRSI AR, 3 2 e 25 AR 10 3K, % 10 IR
FEARE 22 3 A5 HaA R R, 10 £33 e f B
BERRG I R AN EBR A A 2.9 F19.7 ng - mL ™' 4R
(ARG B AN A0k 1.1 F1 3.7 ng - mL7™',
4.5.4 R BURBESEILN 1.4 ~2.8 196
Fedh (4#645:2016150226 , ) , DL R fR gk & &l 0.5
~1.2 [/ 6 rRE S (4L 2016322453 ) | 32 1% 100%
RELFE 43 T30 I A B A R T RN R A MV TR R A T IRl
SR SRR BORTER /B 1.4 ~ 2.8 kRS, B [al
e %k 106.1% , RSD% K 2.9% , £ [8] Ui 3% hy
104.9% ,RSD% Jj 3. 4% ; 1E58/%86 0 0.5 ~ 1.2 Rk
SR AR Rk 104, 4% ,RSD% H 3. 7% , 5 [l
%4 98.8% ,RSD% H 3. 2% .,
4.5.5 KEE o HIE 6 hFE M (5.
2016150226) , 4% By ik il 25 it il , 45 25 2R R
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FR/BESS I RSD% S 0. 7% KG9 B R AT,
4.5.6 M HYE HORE s (4165 :2016150226) 43
Fie BT FRIBORE , B IS ] He 491 S A PR ., -4 By
I HRAE T R AT
4.6  FESINE

BUAS T 0.2 g K% FRE, INA MBI REE 1.0 g,
BT 25 mL 1 IR 5], 76 1000 ~ 1 200 C ke
15 min, 341, 1 5% HNO, 15 mL, i3 fdiRE 5% i
IFEERE 2 100 mL B, FE43 K0 5% HNO, B &
BRI S, GO R 100 mL BEpR
A FER R 100 mL ST, 3 5% HNO, ¥k
WM AZ R, #EH 5% HNO, 7B 2 %1 B,
e, WS YEW 1 mL, B 50 mL 5, 2%
HNO, #2215 AE A B i

o3 RGP AR AR E A A W e, JT] 2%
THPR WA LR 1 mL 3 5] B 86 F145 0. 1.,0.2.0. 5
1.0.4.0 pg MGV, AE e R AR T S T, B
At RS S AR A 2 LU 0411) , 73 il HE
396.2 nm A SEES 7E 285.2 nm AbIERE. T A,
IB. ICHSEMESTEZN HO0.5~1.2, 1A
R SRS RN 1.4 ~2. 8,

5 R BoR (35 6) fEAR BIFE i (5 P fE FR B 5R 1 55
B LU ANFE RN i B PN T 0 e R B R 34 A
TN .

F BT ¢ K36 XF H T USP A i I SOt i
R0 fERRE AR 4R LU i, Sig = 0. 655, R
PN 5 000 7 45 SR TG Wl 3 25 5 o

5 i

TR B AR e (R [E 25 41 ) 2015 4F it A USP Je EP
R A DRI, ([ 25 L) 2015 4F Rt
MREEERHLE R B T Wl 1, 107 USP Al EP A9 R E 2
K HTEBAIRAT o AT S AT S 2 AR &
TR AREERRER , (AT 23 [ S5 44 A B AN TR 25 6]
BEAE AN [ T BE 2 5 Ok BRBE FR 1 T REE B Y 22
S, AR RAETT IR RR R BRI IRE T+, SRR i e
MG F D REVE Y S P R TR 1 o
5.1 3SR

T [ fl 2 25 W KR 23 15 W 259, O 1 PRAIEH:
55 DRI 24 B S5O i ) — Bk, 24 AR —
BRI A RSN R 22—, P R AR il ok U
IR 5% 24 S P — B0 HAS B R B E
5.2 MW

TEE IR B 0 11 o R 2 iy L 225 ) 54y, 0 1 2 B2 )

FLIRENE , 5 E 2 R i o PR 6 B 1) o S B 1Y
Z— ARRAE VTR A A D S B T ASRIE , 3
S IRNORg = i

FR6 EEESA T A4S SN E 4 R (ICP-0ES)
Tab. 6 The results of the ratio of aluminum and magnesium by

ICP-OES

IF3 it KR BEmEER MR
(‘manufacturer)  (lot No). (type) (ratio of Al/Mg)  (limit)

A 20170701 / 7.1 /

C 2015507962 IC 0.8 0.5~1.2
2016322453 IC 0.9
2017045655 IC 0.9
2015447264 1A 0.8
2016413794 1A 0.9
2016679159 1A 0.8
2015244554 1B 0.9
2015447161 IB 0.8
2016150226 ITA 2.2 1.4~2.8
2016484661 ITA 2.4

B 18531 IA 3.3 0.5~1.2
18532 1A 3.4
18533 IA 3.4
18511 IB 3.3
18512 1B 3.4
18513 IB 3.5
18541 1C 3.4
18542 1C 3.5
18543 1C 3.5
18521 ITA 3.5 1.4~2.8
18522 ITA 3.4
18523 ITA 3.5

5.3 FhE

RERREESEAE RN VR Sy i e Bl g 4, 1A
I, J R R O Rz — . JiA ChP 2015 iR
PR A B 5 1 ik BR 8 R TG X, SO B T
2% USPAO/NF35 Hf 1 28h B2 I 2 J 2 , 388 3ak % 4% Fel
SR LN A A 2 B AT 5 58, W T R I
Tiie BEXPANIREE & 5/ 86 & 1 LU AL S 19774, A [
RIS e PR BE 40 A R B PR B vl LUEAT X g3 SR
/T RIEN 0.5 ~ 1.2 By TA B9 FREEEBRE N
225 ~600 mPa - s, %5 IB %4 E R E K 150 ~ 450
mPa - s, %15 1C BYZh PR A 800 ~2 200 mPa - s,
e/ SRR 1.4 ~2.8 (RIS TIA B Z5 R
J&# 4 100 ~300 mPa * s,
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Fig.4  Typical spectrum of Al and Mg in the reference solution
% (aluminum)
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Fig.5 Typical spectrum of Al and Mg in the test solution

5.4 SEIE
JEA (P E 25 48) 2015 AFRRACHLE T 88k
B 0.5 ~ 1.2, AR TTARHE T 7 52 B, H99T 1
BRI 14 ~2. 8 (R . [, K50 i 4 i
OIMTIEAETT D ] 8 MR B ICP-OES 32, 72 &2
BRIy g T USP J5ik .
RSB AR R R ERR BE B A TAR M AT H
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i%iﬁ_ﬁﬂi B A% F2 ] 1k IR 156 4 24 LR B PR
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HBITIE Y 2020 (A FE 24 L) AR ol A 5 1%
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