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Abstract: Objective
Methods

To optimize the determination method of related substances in nitroglycerin solution and its preparations.
The mobile phase in the high — performance liquid chromatography (HPLC) method of the current standard Chinese
Pharmacopoeia (2020 Edition, Volume II ) was replaced, the gradient elution method was adopted, and the preparation method of
the system suitability solution was optimized. The chromatographic column was the Ecosil 120 — 5 — C,; AQ column (250 mm X
4.6 mm,5 pm),the mobile phase was water — methanol (gradient elution) , the flow rate was 1.0 mL / min, the detection
The limit of
quantification and limit of detection of nitroglycerin were 0.21 pg / mL and 0.07 wg / mL respectively. The RSDs of precision

wavelength was 215 nm, the column temperature was 30 °C, and the injection volume was 20 pL. Results

and stability tests were both lower than 2.0%. After optimization of the HPLC conditions, the nitroglycerin was successfully
separated from the known impurities such as 2 - glycerol mononitrate, 1 - glycerol mononitrate, 1,3 - glycerol dinitrate, 1,2 -
glycerol dinitrate; the deduction of free nitrate ions was clarified; based on the British Pharmacopeia 2023 and the content
determination of related substances in samples,it was proposed that all four known impurities should be not over 0.5% except for
the nitrate ion,the other single maximum impurity should be not over 0.1% in the solution and 0.5% in the injection and tablets,
the total amount of impurities should be not over 1.5% in the solution and injection and 2.0% in the tablets. Conclusion The
established method is accurate,rapid, and specific, which is suitable for the inspection of related substances in nitroglycerin solution
and its preparations. This study provides a reference for strengthening the quality control and further revision of the quality
standards of this product.
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i PR H 2 A R M AR 25 W), al A BRI D&
TSRO IUVREEE A T gl - 4 i R R R A
Fr VR S AL 2= e BN L B 32 IR B R AR
4 pH A5 PR 2R AR S0 T 23k ST, 32 S WA 7 ) S TR
MR — AR H TR S Rl R AR B o AR HH IV v e
AR TR BRAT b v SRy 2020 4F i ] 24 3 (38 ) )re), K
SO T TR R R S S5 R R AR TS Brit-
ish Pharmacopoeia 2023 (LL N i FR BP) 7 -8 Wik 1 i iR
H 90 WA B2 H 9l R 5 The Japanese Pharmacopoeia
Eighteen Edition (1) AW ZE T i 2 H i F; USP 43 -
NF38 DO 48 R IR H v W b TR S ) o BRA T
Pt T i TR ity B HG A 7R A S M o A A 4 SR FH e AL
WA (HPLC) %, AL - 7K (50250, V/ V) i 2l
HH o H T RS 7 AR B B PR AR B8 TR (U3 5 A AR
TR, Z SHTEHEE S, Al 208 U3 HiRHE T L
FIUR T A M £ fAE 0 ot ] 25 o 8 110 1 AR € 5 e e T
BRI /N T 55 G R AR 5 35 0, 0% B A1 BR AN 5 B 5 HLiX
RS RERE A 1,2 - AR H I ER 1,3 - =
TSR HHMEE (B 1. 0), TIEA R B e AT 1,2 -
ZAHER RN (1,3 - AR H R L1 - AR g
2 — R TR H bR o A 5T o o SR S A, R AR
Ve 7 2RI Ak 28 e 3 M V8 o 4 ik L A R
44> B RIZR B A 250 85, 9 WA 1 A R AR A4 311
W T 20, 384 0 U0 5 R AR A A A 7 v 3 7% BPLT 8
S5 AR E S5 A WO T AR BTRR B, Sy A R H b A&
SR 50 A S5 4 o R B AR A DT SR S B ARGE
LS
1 XFE5RG
1.1 =%

1260 7 i 25 i AR (0 35 A (3¢ [ Agilent 23 7] ) 5
XPE56 AU {3 i 43 #1 K F (Hi 1 Mettler Toledo 23 7] ) ;
Milli = Q® Reference A + I 4l 7K 2 45 (32 [F Millipore
23] 3 P300H BYHE 7 7355 ek (15 Elma Hans Schmid-
bauer GmbH & Co. KG/AH]) .

L2 iK%

T TR H VA 7 4t AR I S 10t AR T
WA TLHE (A A = T, L6 1) 5 IR H o BRG]
B 25 A R E W IE B it 5 O 100236 - 201702, 7%
0. 963% ) ; fH IR AR 25 % BR 5t (rp =R A 0F 0B, it
520052, it W EE 1 000 pg / mL) 5 1 — A5 AR H il
2 - R Hh 1,2 - ZASIR I 1,3 - AHER Hhout
e (32 [ AccuStandard 23 ], b5 4351 24 220091122
219111017 - 01,220091132, 221011273, &% & 73 5| N
99.9%,99. 6%,98. 6%,98. 9%) ; LNt . F s hy (3 4
KA B EEK

*1 HRER

Tab.1 Information of samples

H o bk nE By | K a3 nE BT
HEHE A 200415 A F 2000329 F,
i 190402 A, 20200330 F,
190920 A, 20200331 F,

B 20200301 B, | A G 20210704 G,

20200302 B, | A 20210705 G,

20200303 B, 20210706 G,

20170413 B, Ho 19051301 H,

HEHm C 191004 C 19050801 H,
A 191005 G, I 180901 1,
9101 G, 190201 1,

D 190407 D, 200301 1,

190614 D, Jo20003

190907 D, 20023

E 2001162 E, 20024,

2 HEEH%R
2.1 @iEEH

OiEFE :Ecosil 120 -5 - C,g AQAE(250 mm X 4. 6 mm),
5 wm) s LBHAH : K (A) — HEE(B) , BREE VRN (0 ~ 5 min
B} 12%B — 25%B, 5 ~ 15 min B} 25%B — 45%B, 15 ~
40 min I} 45%B — 70%B, 40 ~ 50 min [} 70%B, 50 ~
60 min i 70%B — 12%B) ; Jii# : 1. 0 mL / min ; £ 0 %
£ 2215 nm; #3930 °C; R E .20 pl.
2.2 BREHE

XoF HE A YRR« BB T e X o o, o B — K
(1:1,V/ VFRE, HRCEE T mL S ASIR HM S e VAT, RIS

PV A < A % R R A TR L mL,
100 mL 23R, N B 50 mL, 3820, MUK E 245, 3520,
RO A i T 1 o A %88 et BSOS TR b 3 S I A ot 2
LI - K (L1, v/ V)RR, HilCEE 1 mL P S AR
HIH 1 mg A AR I HURS R H I kR 5 20 A, B
10 mL 28, I B - K (11, V/ V)i B (3
#1580 W, 4% 80 kHz) 3 min, P& $% 30 min, [y f# ,
EE - K (1:1,V/ V)ESS , B65), U8, ISR g , BT
Bk I .

Yok BRI < 2 B R T 1 mL, & 200 mL
FEAI I EE - K11,V V) B F84T, B

FR G0 PRV W« SRR R T i ORT Rt 32 i (2
A TSR H I 10 mg) , B 10 mL 258, 11 0. 5 mol / L
PRV WS mL, 100 C /K ¥ 44 30 min, %,
0. 5 mol / LA AL ENA W pH 2 7. 0, I A — /K (1:1,
VIV)ES 5], B,
2.3 FiRFER

F G P < 0 ) O e 3k P Vs v % R
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L. FEERAR 2.2 — FHERHG 3.1 - AHERY  4.1,3 - ZAER i 5.1,2 - BRI 6. BB 7. KRR

A RBERMER B, - By gk [ - (45 5 ) 4 20200302,20200331, 180901)
AGE AR EIEE

E1

C. 3Rk

1. Nitrate ion 2.2 - Glycerol mononitrate 3.1 — Glycerol mononitrate 4.1,3 - Glycerol dinitrate 5.1,2 — Glycerol dinitrate 6. Nitroglycerin

7. Unknown impurities

A. System suitability solution B; — Bj. Test solution | — Il (batch numbers:20200302,20200331,180901)

C. Reference solution

Fig.1 HPLC chromatograms of system suitability test

W B A E & 4% 2. 1300 F (238 4% 14 sERE D
FE L IC T P 25 5 44 B0 4 e B AR K A AR
T3 000,53 B EEIR T 1S R ILEN 1,

e I8 P 3 56 - BCAE R H U TR ORE (A S
200415)1 mL, # 100 mL 5w rh A7 6 43, 23 kAT
RN 1) KRB A% 2. 270 F kil g R A I .
2) R SN 0. 1 mol / LERFRVS W 1 mL, $55], EiRCE
L hJ&, 0. 1 mol / LA AALEN WL 1 mL A, 3) B il
Woo. 1 mol / LA AN 1 mL, F25), ERCE
3 min, J10. 1 mol / LERMRVE W 1 mL Hp Al .4) A ALBEIR
T 30% i AL A 1 mL, 325, B IRCE 1 h,5) #
2100 CAVAIMAA 1 ho6) M RBEIR 4% 2. 2 350 F J5 il
FAH AR, BOE &, B H A, % 2%,
B 254 nm ZEAMT I 4 W[ Hid,2) - 5) s
HHEE - K (L1, VI V) A H85T ] BURS R T
(4165 4 180901 ) 3 ft , 42 2. 2 71 K Abiat i i v W il 457
P 6 0y, Rl A TR IR L B L SR VA A% I
P2 2. 10 F a3 AR HE AR A , T S i R L 45 S 2
PER VR R R A5 1 T R (A O 2% o 7 i
BIA B BRI s FEEAL DGR CRIR AR N AR, R
FEA 3R (1,2 — AR H I 1,3 — ZASER Hil E
FRAR ) s BRUME 25 R T ARG, 38 18040 A TR H i o4 fie 1L
R, 2% RN 3 B304 T A 8040 B, I s S5 R TG T 1
L2,

R PIREE  1) AE IR H I S A A BRI Y
T, HAR o oK B, 55 R H I v T 0 7 71
— B WAL Ty b T R VR, HE 2. 2 TR ik ) A At
AL, #e 2. 1 300N A5 S R AR DN 2, e SR 03
FCULIE 3) , 45 3R 0K St T T3 2) il e H
WA AP0 (AL B, C, D) BYAL 5 BE i 4% E A%
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A. Nitroglycerin solution B. Nitroglycerin tablets

Fig.2 HPLC chromatograms of destructive test
RHA R, 4 2. 2 300N J7 il A A s A v I, e 2. 1 0
N AGE SRR E e ST (IR 3) A5 R BL.C 4
AP FESTE 5. 7 min ZbYAAG 1 ARG , 2 UE A i b 4T 4
B0 kb T 5 A A B 80 B AR T HRIE .

S it PR G N IR 2% 5 A 5 R BBORT Rt V5 VRO
TR - K (L1, V] V) BRRRRE 4 2. 130 F s 454
PEREIN 2, LAAE W L 20 5310 ok 321,10 1 I i H 9l 1)
IR A ARG R R e PR 25 SR 40 51 R 0. 07 g / mL A
0.21 pg/ ml,

K9 P 6 A I 2. 2 30 R 6 IR A O B
Fi 2. VI 05 S5 Sh ERE DN 22 6 1K, 8 SR B g ]
2% LR R H i 04 T AR RSD M 0.20% (n = 6) , 6 WY
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1. Ethanol 2. Microcrystalline cellulose
A. Nitroglycerin injection B, — B,. Nitroglycerin tablets (from enterprises G — J)

Fig.3 HPLC chromatograms of excipients

PN BT x2 HRPEXYRNESER (%)
K;}’\ X’*@[‘éﬁtg@ . B;( 3 ﬁfﬁiﬁﬁﬂg {&‘ %ﬁ% , %{ﬂ% jﬁ(ﬁ Tab.2 Results of content determination of related substances in
0,3,6,9,12,18,24 h 45 2. 1 TR (4 S IERE I G2 samples (%]

i—[:‘ﬂ:%ﬂl%ﬁfﬂo%%%ﬁ/l\%&ﬁ%ﬁﬁﬁ RSD iéj/J\a: BE )-BRdE 1-MEHE 13-ZHRER 12-ARte LAEARKAA REEE

2.0%(n =7 RUPERFE R ERCE 24 02 A T M M
o L - - 0.10 0.08 0.04 0.4
k. A - - 0.12 0.10 0.04 0.27
it FHPE RS  BUR Gl PGS 2, 53 BISR 34> ] ) ) 0 0 03 093
R ) B T €530 KE (Ecosil 120 — 5 - Cg AQHE  Waters ] 12 12 s un
Symmetry C,g#F . Shim — pack GIST C ) , %8 4= i iy B; - - 0.3 0.37 0.04 0.86
IS RGO, S5 R AR LRI ] ) E R F L5, B, - - 0.06 0.03 0.04 0.14
2.4 HmbPEXYREENE 6 - - 0.10 011 0.16 0.60
HU10 R Ak A FE i 4530 o, #5222 300 T vk il 4% G- - 0.12 0.12 0.16 0.47
M A L, 4% 2. 1 30T (s S5 R R 2 1 S £ G- . 02 o 0.5 0.4
R RSE T R o kb e D T T M M
W A i 2 e, D - - 0.06 0.05 0.15 0.3
o on D - - 0.0 0.05 0.14 0.3
3 it E, - . 0.13 0.08 0.03 0.30
3.1 RBhEEEF F - - 0.17 0.16 0.0 0.35
BP AL 28 A 12 VEh 5 T A AT 28 s 1 e 3 S R, T P _ 0.0 0.0 0w oo
WA W) A AR S — K A sh Al (B EE VR Eooo- - 0.0 0.03 0.02 0.14
AT R B 4 T RN 4R 5 {044 BP (a3 451400 e |, i iR 6 - - 0.05 0.04 0.06 0.22
b P S A R I A R T Y 3 R A ) Y 6 - - 0.05 0.04 0.0 0.26
AR AR B T A R 85, & R Je A ok A 6 - - 0.05 0.04 0.06 0.4
B S O H B - K (121, v/ V) BRBEGRIBE, AT A K i, 00 002 L10 0.8 05 2%
SRESHIR I R A2 oo e
3.2 WKL Lo T e e
) ‘ L0 0.02 0.48 0.36 0.13 12
BT T S 44> 2 22 JoT 349 R AR o W A, Ay f b L ) L Ll o Lol
2 BT AR RITR I 2R F50RE , A 0 K v FH 2020 4F i ([ ]Z ) ) o 01 ™ 0
2y UL () )Y 215 nm, Lo 00 0.02 0.15 0.20 0.14 0.70
3.3 REERAMREHEEMEMERHIE L - - 0.15 0.0 0.15 0.69
A FE A R O T SR A 1R IR B n R 7R F. - BIK TR IR
AUEHWINT= Az 4 B A AR R R G ih PRI 1% Note: — indicates that the content is below the limit of quantification.
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