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Updates and amendments of the quality standard of
nitroglycerin tablets in the Chinese Pharmacopoeia 2020

LI Ziying, YANG Mei, LI Weiling, WU Liangyong, DONG Shunling
( Guangzhou Institute for Drug Control, Guangzhou 510160, China)

Abstract Objective: To propose updates and amendments for the nitroglycerin tablets quality in the Chinese phar-
macopoeta 2020 due to the failure of effective separation of 4 known impurities and nonseparation of free nitrate ion
and excipients. Methods: Related substances were analyzed using gradient elution by HPLC, and free nitrate ion
was determined on SAX column by different HPLC method. Results: Using the improved method to test the related
substances and free nitrate ion of nitroglycerin tablets, the content of the maximum individual impurity were not more
than 0. 5% , the total content was not more than 2. 4% and the content of free nitrate ion was not more than 6. 3% .
Conclusion; The improved method is accurate and feasible. It provided a reference for the updates and amend-
ments of the quality standard of nitroglycerin tablets in the Chinese Pharmacopoeia 2020.
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1 [uEE I_ﬁﬁt%”,j Tab.1 Gradient elution table
L1 25t i ] T B

A T S VA RO IR (o A R 2 A S R SE (time)/min  (mobile phase)A/%  (mobile phase)B/%
B, it 5 100236-202203, & &= 1.019% (w/w); 0 88 12
NO, ARV I (P B RR 2 B 4l 5 £ 20052, 7 > b 2
11000 g - mL~") sNO, ~FRiEREHE (o R . . .
Bt 5 120190515, % 1 000 pg - mL™") 5 fili R 50 30 70
BT R b B A 2 R E ST B, #1451 100519- 51 88 12
200301, % #:100. 0% ) ;R Hh i (8L 2) ; 60 88 12
MR — 2B (ot all, N A=Al ) s B R (4 it
ali, PR 2EIRR ) s OB (G Al Merck ) s HEE 2.1.3  REUHEAITEEOR

(354, Merck ) 5 K 4K
L2 s

Agilent 1260 FYE 4R €433 3 XPES6 k3
R MR TR 2 A IR F ORSEE:0. 001 mg)

2 TEEHER
2.1 ARYkA
2.1.1 P

- i -/K (50:50) ¢
2.1 L1 R B 20 J5 (A
10 mL A, VAT & B A2 3 min, fRIEL
30 min, SRS H-Ih A% , R MG BE R 20, 452,
2.1 1.2 XM AR B L mL,
200 mL A, FHEGHIR B R 20, #7520
2.1 1.3 REJEH  AEE RO IR 1 mL,
10 mL S, R B R 2 550
2.1. 1.4 RGUEMEH B B R H i oo
MR IS (A0 TR H 9 10 mg) , . 10 mL
B, B0 0.5 mol + LT R R VA 5 mL, B K
A 30 min, %, 0.5 mol - LA A AL
BV VR T W pH = P v, I R R 21
& 455
2.1.1.5  =SPfRE $AT5 Ee B CBRARER H AT )
PRIBUHPRL, TR0, S Gl T TR R A B
2.1.2 il

F -\ e e fil Jod o 5 ik e O 3O SE5R] (4. 6 mm
x250 mm,S wm sRCREAH B @A) , LIK N
A AL LUF B O i 3 AH B s £ min 1. 0
mL K71 O 215 nm %38 1 gEAT AR BE VR,

2R H i - H L, 3- A R H 1, 2-
AR AR AR g (DL 1) AR T
WEE ) O B IS TR) 240 0 22 ~ 35 miin, 2-f R T il 04 5 1-
AR T e (R X f B INF ] 2 2 0. 15 ~ 0. 21) Z [H]
A9 B EEAN 1, 3- R H b 5 1, 2- AR H ik
W (CREXS PR BH INF ] 249 08 0. 43 ~ 0. 54) Z 6] Y 73 2 JBE
BIWATEER . R IR K AR H g
AIE I LA /INT 10,

2.1.4  HiRFIUsER

2 4 DAL ALTTBCH A B HPRHA R, 73 A
OIEEIILIE 2 ~3,A "R E) K& D] ZHRA
THEME, A K(BLZE) . CT %k B KL
5.7 minfb A — A EEOR U, 28R UE N T AT E R
CHRARE) 0, ml 55 A A oA %00 8, AN TN RE o
2.1.5  Jriksids
2.1.5.1 VRS IR Ge ik RV R i)
VeFE = 45 AN [R) il WA €8 35 4 ((Ecosil 120-5-Cg
AQ ,Waters Symmetry C,; fll & i Shim-pack GIST
Cis) HERE, 5 5885 R T WY 0 15 L% D0, 45 R 2 g
21 E EOR
2.1.5.2  LEfEAL CRAIA T %, 4it'5 20200310
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Fig.1  Chromatogram of the suitability solution for the relevant substance system
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Fig.2  Chromatogram of excipient solution( Manufacturer A, old craftsmanship)
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Fig.3  Chromatogram of excipient solution( Manufacturer A, new craftsmanship)
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Fig.4  Specificity chromatogram of acid damage( A) , alkali damage(B), light damage(C) , high temperature damage(D) , oxidative

damage (E)
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Tab. 2 Related substance determination results

UREREE 2

I3 it

(manufacturer) (batch)

1,2-Zfsie Hh
(1-nitroglycerin )/ (2-nitroglycerin)/ (1,2-dinitroglycerin)/ (1,3-dinitroglycerin)/ (other single maximum (total impurities)/

13- ZfHmR - FAtr oA RR IR AP

i

% % % % impurities )/ % %
A 20210704 ND ND 0.048 0.04 0.1 0.2
20210705 ND 0.01 0.049 0.014 0.1 0.3
20210706 ND 0.01 0.049 0.04 0.1 0.2
B 19051301 0.01 0.01 1.1 0.8 0.1 2.4
19050801 0.01 0.01 0.8 0.6 0.1 1.8
C 180901 ND ND 0.7 0.5 0.3 L5
190201 ND 0.02 0.5 0.4 0.1 1.2
200301 ND ND 0.4 0.3 0.1 0.9
D 200203 0.01 0.01 0.2 0.2 0.2 0.9
200223 ND 0.048 0.1 0.2 0.1 0.7
200224 ND ND 0.2 0.2 0.2 0.7
1 ND J248/NF A BRI, B #4/NF 0. 007 %
2.2 JifBAEIRAR 2.2.2 (A gAff
2.2.1  #Hle FHZ AR SR ] 25 73 7857 (Welch Ultimate XB-
757 P EE-7K (50:50) SAX #,4.6 mm x250 mm,5 pm), A 35 mmol - L'k
2.2.1.1 PR AR WA, iz — A IR pH {H % 3. 0)- 2015 (90: 10) it
2.2.1.2 XPRESLAVE BURSRRERN MR LR S RRIIE O 220 nm EREAFR 20 L,

PPRAE , K3 5 0 A, PO 0 1 4 R T i
1 mLA 295 iR AR 36 g M.

2.2.1.3  RGUE MR 530 B R AR I A
PRI bR VA WG 1, P AR B RS 1 mL R 4524
36 wg MIRAIHEW

2.2.3  RYUETEESR

WA G838 PRV WL, #E R 20 L, 90 5% (0 3% &
(ULIELS) , B AR B i R AR I T3 AN T 5000,
R TAKT 2.0, i BRAR 55 3 i 12 AR 0 22 1] £
I B ERIAT A 20R
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Fig.5  System suitability chromatogram
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JERRHRIEAE I BRI . 22,4 Al sk b
g AR B A 0.027% . 0.037% |
0. 046% 0. 039% (#J/NF0.05% ) .

2.2.5 [

J2 BARRL B2 11 80% ,100% 1 120% AT IAE (R
RIS I 100. 1% ,RSD% H70.9% (n =9) .
2.2.6  FEEIE

TSE 4 Al 11 LR 53 3,

3 it
31 AR

%% (25 ) 2020 4R AT # K BP2022 4F
RS R H A W 95 50 W T AceuStandard )

R3 AHEH B R NELER
Tab.3 Results of nitroglycerin tablets

X e ah (fiE HPLC 35 6E ) - 1-AE I H b\ 2-AF R H
WL 2- TR ER H 1, 3- TR IR H v R L R
FH L3 8 Bt B A IR 3 %ok Bl i) 46 5 1 mL &Y
FAEIR H M 1 mg FIPUSE RS 10 we BYTE
LR B BEK (500 50) 1, BEAT A OG
L

(b E 25 81) 2020 45 i) (35 A5 P 78— 5 RS
ERTRAGRES 1,2- A ERH A 13- A R H b (4
BEERT 1.0) HICEA R 8 4 AN ERIZR . BP
R CIE-IRB BV AT A 200 B 4 D E A, (3
ETE AT TSI H b A e o A,
TPVEEJE R RN S JGIE A By 5, AT Gk A AL

IrE.

IF3 Ejin=s TR AR ( LARSER BT, A0 24 T AR Hr b i)
('manufacturer) (batch) inorganic nitrates( calculated by potassium nitrate, equivalent to the labeled amount of nitroglycerin) /%
A 20210704 0.077
20210705 0. 063
20210706 0. 054
B 19051301 6.226
19050801 3.422
C 180901 3.765
190201 2.259
200301 1.910
D 200203 0.174
200223 0. 164
200224 0. 141

LA 4 D TRIZR T o B8 B Ky AR
PR I, R B - /KR B B, B W7 DA 4 A
O 2% A B4 58055 B, SCREAH i W2 H v A X
JoT A I VR T 0 R 0 S A T Ay B AT
3.2 XRTHRYIRE
(25 H) 2020 AR SRR B R : BRAS AR AN
31 1. 0% 2 B AT 3. 0% o &S A AR SE
S RE A B0 T O, R BGEA SC BR R B A R
LA IR H I 2-AsmR H o 1, 2- SRR Hoa 1, 3- 6
BRI 4 AN 153 0.5% , HoAth B A4S 2% AN 45 5
0.5% , 4= B At 2. 0%

3.3 BHTRARINE J7 ikt

RIS AR 5 7 vk o0 He k™ s 1

k" IR B TR R R

25 8 Eb e e B B L S DR R P )
D5 T A ERAR O [T 88 7, € R ) FH 20 A ke
ARG, R EWE R FOATRE , B Af ™ AR K
TSR AR , JCT S W B S0 B A PR AR A oo A B IA
BHAELE R T A0, S0 R 1 B - (0% 5 24k, K
5 A R MR I A R B 1] — 0 (i e, 25 SR S By
O G A — B, HE— 2P EDUE T Rk 5
HHRRAR .
3.4 RTESSHIRARBR B

BP2022 AR H A A BRIy « 5 A IR AR LA i
PR AR AL IR H AR R 19 0. 5% . HAZY )R
J7 JP18 i H it A SR T RS PR AR A A, FREE e
ASERAR LA (N) T AR 3 6 1R H il A5 7R i 0. 5%
(PrB A DLAS R 40 T AR 45 2 i BR H I A% 7 5 1)
3.6% ), BN H AL R ERER: &R
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Tab.4 Simultaneous test results of nitroglycerin tablets
All it PSS s TR ( ARSRR AT o
(‘enterprise) (batch) (total impurities) [ inorganic nitrates( calculated by potassium nitrate) | (assay)
A 20210705 0.2 0.1 100. 1
B 19050801 1.5 4.1 99.9
C 180901 1.1 2.5 102. 8
190201 1.8 4.9 102. 1
200301 2.6 6.7 99. 8
D 200203 0.7 0.2 97.5
BB (limit) /% 2.0 3.6 90.0 ~110.0
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