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Abstract Objective: To optimize the content determination method of morphine sulfate suppositories, which had

high toxicity of extraction solvent and poor specificity and generality of chromatographic conditions. Methods: The
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optimization of the preparation method for the test solution was to prepare the test solution by ice bath freezing and

- 1098 -

n — heptane extraction, and to compare the content determination results of the test solution prepared by the United
States Pharmacopeia method ( extracted with trichloromethane ). The optimization of chromatographic conditions for
content determination was based on the comprehensive comparison of United States Pharmacopeia, British Pharma-

copeia and YBH specification. Symmetry C ;g column (150 mm x4.6 mm, 5 pum) was finally used. The mobile

phase was 0. 01 mol « L™" potassium dihydrogen phosphate solution containing 0. 202% sodium heptane sulfonate
(containing 0. 1% triethylamine, adjusted to pH 2. 5 with phosphoric acid) - methanol (70:30). The flow rate

was 1.0 mL + min "',

The column temperature was 30 “C. The detection wavelength was 284 nm. The injection
volume was 20 pL. Results: The content measured by ice bath freezing method was relatively low, while the con-
tent measured by n — heptane extraction and trichloromethane extraction was basically consistent, indicating that
n — heptane could be used as extraction solvent instead of halogenated alkane. The linear range of morphine sulfate
was 2. 12 =105.94 pg - mL ™' (r=0.999 9) , and the LOQ was 10. 60 ng. The RSD values of system precision,
repeatability , intermediate precision and stability were all less than 2% . The average recoveries were 98. 6% —
99.6% and RSD was 0.21%—0.66% . After forced degradation, the main peak of the tested solution could be
separated from the degraded impurities, with good specificity. By changing the flow rate, column temperature, pH
value, mobile phase ratio and column brand, the main peak could be well separated from each impurity peak,
with good robustness. Conclusions: This study optimized the determination method for morphine sulfate supposito-
ries. The preparation of the test solution used n — heptane instead of the highly toxic haloalkane, and meanwhile
improved the chromatographic conditions, enhanced the environmental protection, specificity and applicability of
the method. It can be used for the content determination of morphine sulfate suppositories.

Keywords: morphine sulfate suppositories; ice bath; extraction; trichloromethane; n — heptane; optimization ;

content determination; high performance liquid chromatography (HPLC)
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Tab.1 Content determination results obtained using different preparation methods
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VKB ¥81%1: (ice bath freezing method )
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Z: W7 15 (reference method)
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Tab. 2 Comparison of chromatographic conditions for content determination of morphine sulfate suppositories in

different specification
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phic condition)

it PR
(acceptance criteria)

A300 mL FEEFN 10 mL oK [ B2 ; O ok
L5 mL + min~" 5 FE 30 C 5 K 0 %K
284 nmj; (4 3%FE: Cg #E,4. 6 mm x 250 mm,,
(dissolve 5.5 g of sodium 1 — heptanesulfon-
ate in 700 mL of water, and add 300 mL of
methanol and 10 mL of glacial acetic acid;
flow rate: 1.5 mL + min "' ; column tempera-
ture; 30 °C; detector; 284 nm; column;

4.6 mm x250 mm, Cg)

90. 0%~ 110. 0%

TSR 0. 01 mol - L~ kAN
VKA TR A pH 2 5.5; i #:2.0 mL -
min ™5 R S KA 285 s
14 :Nucleosil Cig # (4.6 mm x 100 mm,5
um) ,C e F5E S, [0.005 mol + L~ dioctyl
sodium sulfosuccinate and 0.01 mol - L~!
sodium acetate in methanol (60% ) adjusted
to pH 5.5 with glacial acetic acid; flow rate
2.0 mL - min~!; column temperature: room
temperature; detector: 285 nm; column;

Nucleosil Cyg (4.6 mm x 100 mm,5 pm) ]

95. 0%~ 105. 0%

TEFRAA 2. 02 g, MK B A, vk
BEER 5 mL, MIKFERESE 1 000 mL, 4%
%) (50:50) ;A :233 nm; 3%
#:CigFE, [ (dissolve 2.02 g of sodi-
um 1 — heptanesulfonate in water, and
add 5 mL of glacial acetic acid, dilute
to 1000 mL with water — methol
(50:50) ; detector; 233 nm; column:
Cig ]

95. 0%~ 105. 0%

4.2 ARREEGERT RGeS A% 5
ARG IE PR W, B 2 45 B s A v 1) 4
TR AT AT A , 45 5 AE USP — NF 2023 3% 5%
P eI 400 bar , — BB AR (35X E LK A2, B 46
150 mm 19 Co#E, JLHAAE , B JJ ik 3] 1 260 bar 72
A BOZ I A A B ER HARF Z0 . SR 150 mm

HWEHR L

(1 Cos FEBEATIN RE , 08O B 6 6] O 13. 1 min, 25 A4
QW2 Al AR AL st B, aniAl 1 R

7E BP 2023 (43 25 fF T, 20 R B IF ) g 2.7
min, ISR E JOEFREN B, WK 2 Fros. Jist,
T B X T R AR IR AR R B LA K
10 em KIERJETEHIFEAT I, LR IR E A



JPA

——
W S M R ChinJ Pharm Anal 2024, 44(6) . 1101 -
20 200 -
16 1 1 nfk(morphine) 160 .
P 4 rfE(morphine)
- 121 120
:
E g Z 801
< ~
G
4+ o 40 Ec B
el Pl
o LA 0.
0 10 20 30 40 50 60 70 80 90 100 0 2 4 6 8 10
t/ min t/ min

1 USP-NF 2023 @i 4T RE50E A EEE
Fig.1 System suitability chromatogram under USP — NF 2023 chro-

matographic conditions

30+
25
i iHE(morphine)
20
2 154 B
é 2% (impurity )A+C
e (s B0 P
E (impurity)F (impun{ty)D
5 R
(impurity)E
O _‘h
0 2 4 6 8 10

{/ min

2 BP 2023 BifEM4T RSEAIEERE
Fig. 2 System suitability chromatogram under BP 2023 chromato-

graphic conditions

e YBH 5 #fE 6 3% 2 fF 5, % & Wi 3H
1.0 mL - min ™", #F FE 4K B R 20 wl, 78 N 30
C , B4 2l Symmetry C,q (150 mm x 4.6 mm,5
pm) , EELR A2 2. 8 min, 24T D F . E 5§
WEAFTE SR PR L4, TCvE A i i, TR 2=
wE 3 s
5 ULERENERZE
5.1 @&

Symmetry C, 8 3% £ (150 mm x 4.6 mm,
5 um) ;LA 0. 202% Bkt R 4119 0. 01 mol « L7
BRI ST (& 0. 1% = 2%, AR 18 15 pH
£2.5) - HIEE(70: 30) Ny i gl A1, 4 DU K
284 nm, L4 30 C L3 # A 1.0 mL « min ™" JEFE
AN 20 L,
5.2 JrkEIRiE

5.2.1 RGUNEEERGEITEIRTE O IR Al

3 YBHiREBIEZHTREEAEEE
Fig.3  System suitability chromatogram under YBH specification

chromatographic conditions

HELLUERE 6 £, W TR B RSD 2 0. 080% , B e i X
P VTR, S(E R 8 382, RENE W RIF. IR
G M TR R A T I 7 , 5 SR 45 2% It =2 i) DA K% 3= 06
EiRA4RZ% T 2 A 4 e Se B R A i 40 1, Hoh 2% R F
5 RIERY Sy B 2.5, VA ZR BN T4 T e 5
TELER WK 4 R

40
1t i (morphine)
35
30
25
&5
%’ 204 (impur}ity)F
= 154 L. o,
~ IR R IR -
10_(impun')[y)D (impurity)E %R
R (impurity)C .
- . AR
54 (impurity)A (impurity)B
N e A JUTA
-5 T T T T T 1
0 S5 10 15 20 25 30

t/ min

B4 RUBBIESFGTREEREEE
Fig.4 System suitability chromatogram under optimized chromato-

graphic conditions

5.2.2 LR B AY BT R D ER E R A
PR G HE 10 mg, B 48 SF B A LE Bk
20 mL, FRE MG, A 0. 01 mol - L™ iR i
20 mL, R0 IRE , B E FRi R RIEA K2 G,
W K2 B R R 5 #5100 mL )b, 4k2k
0.01 mol - L™ $hFR ¥ ¥k (20 mL) 2 HLIE BE it J2 3
A 3K )ZE 100 mL &8, A1 0. 01 mol - L'k
VSRR B B Z0 5, A5 0 R 06 (1 A B 5 V. G
EIEAREA R S mL, & 10 mL ifiH, 7R

LEAR S

N

5
R

B



- 1102 -

W) 4 M F R ChinJ Pharm Anal 2024, 44(6) @

A0 AR AR (1) i 1 mol + L' ER AR A
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Fig.5 Specificity chromatograms
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PP T R AT T TR % B B 4, 4 R i
HI{E ] 98. 5% ,RSD 2y 0. 48% , F 1% J5 1 ARG %5
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x3 EWERABWER(n=9)
Tab.3 Results of recovery test
K- KGRy AR [l i eI E RSD/%
(levels) /% (detected) /mg (added) /mg (recovery) /% (average recovery) /%
80 8.21 8. 11 98.8 98.6 0.21
8.20 8.07 98.4
8.17 8. 06 98.7
100 10. 21 10. 07 98.6 99.0 0. 66
10. 15 10. 12 99.7
10. 33 10. 18 98.6
120 12.25 12.27 100. 2 99.6 0.52
12.20 12.12 99.3
12.30 12.21 99.3
x4 TWRAMEER

Tab.4 Results of robustness

e

( condition)

( parameter)

TSR F H) >

('separation of main peak from impurity F')

UiH (flow rate)/(ml + min~") 0.8 2.5
1.2 2.2
HER ( column temperature ) /C 25 2.3
35 2.3
pH 2.3 2.4
2.7 2.4
WEEN A H 9] (mobile phase composition) 68:32 -
72:28 2.7
a3 ( column) SHIM - PACK GIST C4 (150 mm x4. 6 mm,5 pm) 1.6
THERMO Hypersil GOLD Cg (150 mm x4. 6 mm,5 wm) 1.7
6.2  FEIUA T L B3 3k
BRANIMETT I Tk T e B S AR IR RO L [0 BSORE. RGN A 2 L HEE R T 9L 53
FLHE B BRBT SRR ST A Bt B A LB L PLI). EBHHIL, 2020, 14(16) - 227
T B
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