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Study on compatibility of acetaminophen and dextromethorphan hydrobromide
in oral liquid

GAOYi, LI Xin
College of Pharmacy, Harbin University of Commerce, Harbin 150076, China

Abstract: Objective To establish a high performance liquid chromatography (HPLC) for compound acetaminophen oral liquid assay
and the related substances .To investigate the compatibility of acetaminophen and dextromethorphan hydrobromide with common
excipients of oral liquid. Methods Mixed acetaminophen and dextromethorphan hydrobromide with single excipient (glycerol,
propylene glycol, sorbitol, sucralose, sodium benzoate, disodium ediate, xanthan gum, pigment, essence) respectively in a certain
proportion, the mixtures were dissolved by water,and the pH value were adjusted to suitable level, treated the mixtures under the
conditions of high temperature (60 °C) and light (4 500 Ix) for 0, 5 and 10 days. The changes of solutions properties, pH value,
content and related substances were recorded. The content and related substances in the samples were determined by the established
HPLC method. Results The method had good specificity and good linear relationship (» > 0.998),the average recovery precision and
durability meet the requirements. Under the light condition, except for the brown PET bottle packaging compound acetaminophen
oral solution, color of the compatibility samples change from hibiscus purple to dark blue. Compared with 0 d, the pH value of
samples increased gradually, and the increase rate under high temperature was higher than that under light condition. The pH value
of PA negative preparation, DX negative preparation and compound acetaminophen oral solution, as a relatively complete
preparation system, did not change significantly. The reduction degree of the compatibility of PA and DX samples under light

condition was higher than that under high temperature condition. The compatibility of PA with disodium ediate, xanthan gum and
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essence decreased more than that of PA solution. The excipient compatibility of DX with sodium benzoate and disodium ediate

decreased significantly. The reduction range of excipient compatibility samples was less than 2.5%. The total impurities of

acetaminophen and dextromethorphan hydrobromide reached 1.3% and 2.25% respectively. DX was more stable under high

temperature and less stable under light. Conclusion Light and the solution's pH value had great influence on the stability of the

principal components. The stability of acetaminophen and dextromethorphan hydrobromide can be effectively improved by preparing

the solution into a certain pH value buffer and using light shielding packaging.

Key words: acetaminophen; dextromethorphan hydrobromide; compatibility; HPLC; related substances; light; high temperature; pH
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Table 1 Mixing proportion of raw materials and excipients
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w5 DX/mg Hilt/me mg mg Pimg  #img  B/mg mg i/mL hi/me
FEmb 1 — — — — — — — — — —
FE 2 10 — — — — — — — — —
FEAH 3 — 32 000 — — — — — — — —
FEfh 4 — — 32 000 — — — — — — —
FEdh 5 — — — 32000 — — — — — _
1Ak 6 — — — — 32 - — — — —
BEdL 7 — — — — — 3 — — — —
B 8 - - - - - — 32 - — -
B - - - — - — — 32 — —
Bt 10 — — — — — — — — 1 —
FEA 11 — — — — — — — — — 32
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Table 4 Impurities change

- _ _ HJ /%
0d s d miE10d JHE S5 d Hei10d
PA PA £17% 0.056 PA 2% 0.204 XSS 0.002, PA 7% 0.138 PA 2% 0.235
PA &% 0.987
PA+DX PA j#%% 0.058 PA 2% 0.567 P 0.003 PA &% 0.215. PA &% 0.268.
PA 1274 1.430. DX 7% 0.211 DX & Z% 0.323
DX AN 0.062.
DX 2% 0.062
PA+H  PAJEZ%0.070 PA &% 0.105 PA 7% 0.284 PA 4% 0.178 PA &7% 0.251
PA+TH ¥ PAS4% 0.198 PA H2% 0.369 PA 4% 0.749 PA K475 0.453 PA B 2% 0.703
PA+ILZLEE  PA BZ% 0.092 PA K4 0.113 PA 7% 0.420 PA 5124 0.129 PA F1Z% 0.381
PA+=FFEHE PA H4% 0.056 PA B4 0.126 PA S 4% 0.222 PA 24 0.162 PA EZ% 0.381
PA+ZEHIEZEN PA F.4% 0.056 PA 524 0.164 PA E.4% 0.345 PA E.4% 0.221 PA 4% 0.614
PA+KIMER — PA &14% 0.064 PA .44 0.105 X2 W 0.002 PA J£.4% 0.103 PA &% 0.282
7 PA 4% 0.163
PA+FRIE  PAKZ% 0.056 PA E2% 0.130 PA %% 0310 PA &% 0.145 PA 2% 0.396
PA+{ &  PAEZ%0.072 PA Sk 0.154 PA F1Z% 0.406 PA 524 0.087 PA F1Z% 0.190
PA+7HS  PALSZ%0.069 PA B Z%0.188 T HE 0.002, PA & 4% 0.331 PA # % 1.316
PA SR 0.272
PA [ AR H AR H AR H AR H DX 4% 0.200
DX BIPE  PA K% 0.066 PA £Z%0.189 X LT 0.006+ PA 4% 0.238 PA % 0.643
PA &% 0.786
SN CBE PAEZ% 0.088 PA 2 0.129 PA .24 0232, PA 4% 0301, PA &24% 0.606 DX & &AM 0.010+
S IRk DX & 7% 0.134 DX % 0.240 DX Z%Jfi B 0.044.DX %4 /i C
il 0.079.DX & 4% 0.316
DX A ARA KAt DX Z%J5 C 0.055. DX Z%J5fi C 0.331.DX A 2% 1.904
DX &7% 0.369
DX+H A H A H A AR H DX 4¢Jfi C 0.099.DX 2 0.234
DX+A Ao A H AR H DX /A Z% 0.051 DX Z&Jii C 0.032.DX 4% 0.114
DX+l AL ARA KA H RA A DX 245 C 1.007.DX A
0.102.DX 4% 2.257
DX+ = G b At th A H A H At th DX 245 C 0.042.DX 544 0.133
DX+2K H R A DX &4+ DX 7% 0.090 DX & 7% 0.209 DX Z%Jii B 0.035.DX 4% C
Sl 0.029 0.104 DX 7% 1.463
DX+ g A A A A AA DX a7% 0.051
AN
DX+ JE g At ARt A DX Z%J5ii C 0.068. DX Z&Jii C 0.236.DX 4% 0.548
DX 2% 0.114
DX+t & AA A A AA A A A
DX+F K E oA A E oA A DX £ 4% 0.200




$F45% F4H 2022F48 %Kl"iﬂ'{ﬂ‘ti Drug Evaluation Research

Vol. 45 No. 4 April 2022 <117 -

BAEFE S S DX YT ] 57 7E I 2% 1 R (60 °C
10 d) PA & 24 i & &l i i % R (0.6%) . DX B
PR TR B 07 %) Bk S R W 1R S T A A
FE i 2K BBV AE 25 M E o B A G A 25 1H R i Dl
HRZEAF (10 & R PA S0 it & & M s R . W2
B AN AE R R AR, B BRI

DX TE = iR 2 1F R e i, JUF R R
IR s DX TE B A 1 T A2 e M % , DX 4% B
DX 7% i1 C Hl DX B A MM o A b A Y . DX
1L B () AR 28 M R S R, DX A% R C A R A 2
Jii B EE 1.0%, DX B 73 A it DX 5 11 24 I 1R AH 25
PERE P 24 R 0 B 2 PR 2.0% 7K
4 g

E A 4R 25 PR 156 22 2 2 (b 5 25 W 1) 57 1
FOIE A H AR FG T 5 ) AT RE S ) & R IR b 2,
R % Fi T T 0 3 A Sxo [ A o) 700 4 2 M 308, 55 11
R A 1) 75 8 T AN K o 0 R A ) 751 A A
B R IRRAS I A E B pH a5 1%
IR ] ) ) 4 2 e K Ak B =, AN BB L S O
RO A 5 R A A B S DL . AR S5 H PA DX
5 RHR A5 T pH A 2 HI K, B A
R Ay 55 R ) 751 w4 fk 0 055, 49 380 B W] SE R AH
HHEE R,

B0 RSy ORI, & 2 E Ry AR
B2, 2B R, A AREL T 18
HPLC ¥, Al Kl 2 oy & & M A R & & .
AR SRR R, AU 4, SR
HEAHAME R A XY RS &S ERs & ER
AR AR — 2.

PA TERR TR 25 1F T 5 K, B PR R AIG , AR 2R
PRS2 06 45 BT LLE HY, PA 510 2 1k 4 K1 A R 2 BE
ft s o B AR A 26 R R B R . eI R PA
RS il i R B B S S 01V (= = A
pH T+ &1, PA RIN () LT = % LR s n , $t i 7
o LV 1) R R BUR IR B L3R R R AR R R
RPN ARSI 2R B I B A B ] A 0L BRDEAE
PA SRR H B2 0.2%.

M B 5 2 SRR DR o A I 45 SR mT DL
H pH 38 = A H] T DX A2 e 1 . 2K F RN R w1k, L
MRS B IKL 2.5%, B &R S EHIA
1.4%; T & K5 W B Ve, oA A PEFE i & = PR KA
1.0%, B 22 & BN 0.2%. A =Pk f gt B8
7N, DX FE VG S A R AR e ML 22, P2 2R T DX ZR TR
B.DX Z4Jifi C.DX Z AN 55 J 0, o % 5 & i

HISE]2.0%. BERAF T DX e, AR
FH A HE A it H R A H A DG 2% I 5 R G £ B 2 ) 7
[ DX s A 5T & B RAIK, 2978 0.3%.

ARV SRLAE 25 M 7L 45 R R, BN R I
F 53 A PR PR AR B 5 B ) R AR M BRI
JEEARABL , 2% BH X 2 B2 2 1 5 e K I R 3 i
W pH FIYEHE o o 3 B o) i) £ il B A — 78 pH 221 X
V) P 1) 1) 5 SHe SR FH 28 S 1 B 7 ) B 25 M L B 7 K
21 PA M DX fFa 2 1 .
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