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R, 3 PR PR B e KA R P 3 A2 R LB AR A 2 121. 86 ~ 123. 90 mg / mL.60. 60 ~ 62. 08 mg / mL.79. 74% ~
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Compatibility Between Compound Tujinpi Tincture and High — Density Polyethylene Bottle

SU Ruihui, JIANG Tao,Ll Gaojie, CHEN Xiaojian,ZENG Chen,HOU Yandong,TANG Yingzhan
(Guangzhou Baiyunshan Jingxiutang Pharmaceutical Company Limited ,Guangzhou,Guangdong,China  510130)

Abstract: Objective To investigate the compatibility between Compound Tujinpi Tincture and high — density polyethylene (HDPE)
bottle for topical liquid medicine. Methods The content of benzoic acid and salicylic acid was determined by the high -
performance liquid chromatography (HPLC) method, and the volume fraction of ethanol was determined by the capillary column
method according to the general rule 0711 of the Chinese Pharmacopoeia (2020 Edition, Volume IV ). According to the Guidelines
of Evaluating Compatibility Between Pharmaceutical Packaging and Pharmaceuticals ,the accelerated test [placed at a temperature of
(40 + 2) °C and a relative humidity of (90 = 10)% for 6 months],long — term test [placed at a temperature of (25 + 2) C
and a relative humidity of (60 + 10)% for 12 months],special requirements test [placed at a temperature of (25 = 2) °C and a
relative humidity of (20 + 5)% for 6 months (low humidity) ;placed at a temperature of (25 + 2) °C and a relative humidity of
(90 + 10)% for 6 months (high humidity) ], and multiple open test were conducted to investigate the changes in the content of
benzoic acid, salicylic acid, and the volume fraction of ethanol during the actual use of Compound Tujinpi Tincture packaged with
HDPE bottles. Results The linear ranges of benzoic acid and salicylic acid were 0. 102 — 1.812 wg and 0.050 — 0.906 pg (R? =
0.999 9,n = 5),respectively, the RSDs of precision, stability, and repeatability test results were all lower than 0.5% (n = 6),and
the average recoveries of benzoic acid and salicylic acid were 99.34% and 99.24%, with RSDs of 0.72% and 0.92% (n =6),
respectively. Under the conditions of accelerated test, long — term test, and special requirements test (low humidity and high
humidity) ,all three batches of samples were clear solutions ranging from yellow — brown to reddish — brown,with no precipitation,
turbidity, or discoloration, and no precipitation of particles or blocky substances. In the three batches of samples, average content of
benzoic acid and salicylic acid,and the average volume fraction of ethanol in the accelerated test were 120.95 — 121.27 mg / mL,
60.30 - 61.45 mg / mL,and 78.49% — 79.49%,with RSDs < 2.0% (n = 18),those in the long — term test were 121.06 —
121.89 mg / mL, 60.49 - 61.81 mg / mL,and 79.40% - 79.70%, with RSDs < 2.0% (n = 18) , those in the special
requirements test (low humidity) were 121.64 - 121.89 mg / mL, 60.55 - 61.88 mg / mL, and 79.23% - 80.05%, with
RSDs < 2.0% (n = 18),those in the special requirements test (high humidity) were 121. 11 = 122.99 mg / mL,60. 51 - 61. 88 mg / mL,
and 79.45% - 80.41%,with RSDs < 2.0% (n = 18). The results of the multiple open test showed that the average content of
benzoic acid and salicylic acid, and the average volume fraction of ethanol in samples were 121.86 - 123.90 mg / mL, 60.60 -
62.08 mg / mL,and 79.74% - 80.57%,with RSDs < 2.0% (n = 9). Conclusion The established HPLC method has accurate
results, good precision and repeatability, which can be used for the determination of benzoic acid and salicylic acid in Compound
Tujinpi Tincture. The compatibility between external liquid medicinal HDPE bottles and Compound Tujinpi Tincture is good,and the
packaging can ensure the stable quality of Compound Tujinpi Tincture.

Key words: Compound Tujinpi Tincture;high — density polyethylene bottles ; compatibility ; benzoic acid;salicylic acid;ethanol
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2 FHESHER
2.1 HPLC ZMEFRBREKGERESE
2.1.1 &Lt EREERAERR

i : Agilent Zorbax SB — C,¢#1:(250 mm X 4. 6 mm,
5 wm) ;Wi shA : 2 - 0. 2% VKBS FR IR (40:60,V/ V) ;
P 2 1. 0 mL / min; B : 25 °C Rz 37 0230 nm; A
i 10 pLAERUT IS AT R R 5K IR i 57 25
FEYIRTF 1.5, BS AR B R R AT 2 000,
2.1.2 BRHE &

ORI R K A R %t B 4538 1 RS 2 B, I !
A ] B 1 mL & 2 R 120 we KR 60 g BYTR & X
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F22. 1. 2300 F 5 kil s A 6 4 o i Tl A e
0,2,4,8,16,24 his$5 2. 1. 1 55 F (3% & - gE e 2
ISR AR S B5 SR8 RSD 435124 0. 05% F10. 20%(n = 6) ,
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$22. 1. 2300 F ikl & A sl 6 #62. 1 13 R €8
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f ALK A7 R X6 B L 452 2. 1. 2 100 F 5 vk A5 R A IR
W, 2. 1. LI g S R aE AR e, e SR e i AR,
BRI,

F1 MERKRBEER(n=6)

Tab.1 Result of the recovery test (n = 6)

Bah%ng  mAZg  WEEMg  EKE%) (%) RSD(%)

AR AR KTE KRR KPR KGR KTR AR XTR AR TR AHR

60210 3050 60.23 30.11 122.60 6185 100.45 100.80
60210 3150 60.23 30.10 12158 6L11 9875 98.34
0210 3150 60.23 30.10 12144 6125 9852 98.80

9.34 9.4 072 0.9
6210 3150 60.23 30.11 12091 6LST  99.30 99.67
6210 3150 60.23 30.11 12226 6L41  99.88 99.34

6210 3150 60.23 30.11 121.83 6L16 99.17 9851

SEATRLIN 3 UK 45 R v R IR LML S T L
W R b (0 2 LT AR (LR PN VA R, TE L€ (T AR (T
TCHORL BARPIAT H 5 3 HERE dl R T R KA IR 5 1
O BER B B RSD 43 51 1. 38%, 1. 12%, 0. 70%;
0. 60%,0. 75%,0. 85%;1. 49%,1. 60%,1.97%(n = 18) .
PRI 3,

F3 KEIXWEE(25+2)°C, HITRE (60 £10)% ] K FEE .

KGBREEE ZEERSBMNELER (n =3)
Tab.3 Determination results of benzoic acid and salicylic acid

content and ethanol volume fraction in the long — term test [tem-
perature of (25 % 2) °C,relative humidity of (60 = 10)%] (rn = 3)

AF& (mg/ ml) KB (mg/ mL.) LE(%)
R17 R18 R19 RI7 RI8 RI9 RI7 RI§ RI9

gl

2.2 ZERERSENE

2 2020 4F b € 245 3 (DU R ) Y3l ) 0711 & P i
W5 B — 3k CE AN AR I 2 AR R A4
2.3 fniERiKLE

B (S0 98 R17,R18,R19) I B E R M5
LRSS, EHIREE (40 + 2)°C AHXHEEE (90 + 10) %17
MR LT E AN A 24A 340 H 64
A BFHCH  # 2. 1 1300 S 4R 2. 2350 B 5 i AT
Rl 3 R 45 TR 3 6 B LRI A2 i 2 T A 2 Tl
BORR O R 2040 0 W T VA IR, JCUTUE (T AR, TE i
R HCR P 5 3 HERE S R B R KA IR B i S O
& TR 4> $% B9 RSD 43 ) A 1.82%, 1.24%, 0. 82%;
1.34%,1.07%,0. 66%;1. 57%,1. 76%,1. 88%(n = 18) .
LR 2,
F2 MEIRBRE (40 +2)°C,HEXHRE (90 £ 10) % | X EE.

KGR E B ZBERSBMNELER (n=3)

Tab.2 Determination results of benzoic acid and salicylic acid
content and ethanol volume fraction in the accelerated test [tem-

perature of (40 = 2) °C,relative humidity of (90 = 10)%]
(n = 3)

X AP (mg/ ml) KB (mg/ mL.) LE(%)
B 1A

RI8 R1Y  RI7 RI§ RI9 RI7 RIB R

0N 12400 12276 12243 6133 62.25 60.85 80.12 81.07 8130
IME 12158 12146 12132 60.97 6208 60.90 79.13 80.33 80.26
AR 215D 12121 12,03 59.55 6102 60.68 78.62 79.15 79.66
IMAO119.31 12067 120.12 60.01 6105 60.21 77.59 7811 78.87
64 11839 11863 120.44 59.62 60.85 60.01 77.01 77.83 77.34

X 120.96  120.95 121.27  60.30 61.45 60.53 78.49 79.30 79.49

2.4 KHEiL©E

W34 (4543 98 R17,R18,R19) A B JE B 2,
I R AL O RE S, B TREE (25 = 2)°C R X IR B (60 +
10) %R A M cE 04~ A 340 H .64 H 91 H |
124 A BB #2 2. 1130 F ig 44 A 2. 2300 F 5 ik

0AMR 12400 12276 12243 61.33 62.25 60.85 80.12 81.07 81.30
IMA 122,80 12115 12168 61.47 6211 61.06 80.87 80.69 80.43
6N 12149 12155 12191 61.02 61.97 60.58 79.58 79.82 79.81
9AMR 12166 120.84 120.41 60.88 61.66 60.13 78.40 79.03 78.73
A 11947 119.01 12069 60.54 61.08 59.81 78.02 77.91 77.26
X 121.89  121.06 121.42 61.05 61.81 60.49 79.40 79.70 79.51

2.5 mEEFEHNENEZRLE

W34 (4543510 R17,R18,R19) LI & B R 2
9 R 2 R IR IR B (25 + 2)°C A I i
(20 + 5)% ) Al 7 [ B (25 + 2)°C  AH X1 B (90 +
10)% I T B FRCE 04 H AN H 2403 344
6 T I, 4% 2. 1. 1 IR A8 Z5 - /0 2. 2 0T ik
SEATREIN 3 UK o G5 FAEAS RN ™ 45 44 04 5 i) IR 2R 4
o R RIS S R B T Y R B AR A
ZLLAR A IV T VA TR, JCUUUE R B A, To ok B
ARPIBT H 5 3 HERE S R R KA R i S & IR
Oy BRI I A R B RSD 43518 0. 68%, 0. 58%,
0.49%;0.72%,0.52%,0.39%; 1. 46%, 1. 15%, 1. 55%
(n = 18) 1 1.08%, 0.85%, 1.12%; 0.57%, 0. 57%,
0.46%;0. 82%,1.20%,1. 10%(n = 18) . JEW.F 4,
2.6 ZRFRIRE

HU3 4L (6520 %18 R17,R18,R19) LI B ER 2
I B0 B YRR L IR BE (25 = 2)°C CAE X IR B (60 +
10) %l 244, 23 W45 0,7, 14,21, 28 oK B HH2 mL,
P2, 1 VIR A3 25 A0 2. 2 300 F 7 B FAT R 3 7K
G552 Ty A RBT b OR RS- 38 5 = 43 il 123,90,
122.12,121. 86 mg/ mL, RSD 43 5| 4 0. 24%, 0. 38%,
0.46% (n = 9) ; KR V-3 5 & 43 7 61. 14, 62. 08,
60. 60 mg/ mL,RSD 7351247 0. 19%,0. 21%,0. 26%(n=9);
LS YR TRy 85003 91 M 79. 78%,79. T4% , 80. 57% ,
RSD 4354 0. 67%,1. 15%,0.91% (n = 9) , 1] W, , 2K
FriE g i 7 B ET TR ORH R KR & K

51




HFIRE.
Pharmacy Articles

¥ &35 ¥

China Pharmaceuticals

202446 A 5 H 253355 114)
Vol. 33,No. 11, June 5,2024

F4 MEFHNZNERKEERR KGBRIES ZEEAR
SENELER(n=3)

Tab.4 Determination results of benzoic acid and salicylic acid

content and ethanol volume fraction in the special requirements

test (n = 3)

AFH (mg/ml) K8 (mg/ mL) LE(%)

mERE B
RI7 RIS RO RIT RIS R RIT RIS RI

KE2EE OM 12400 1276 1243 6133 6225 60.85 80.12 8107 8130
M 1347 1245 12183 6105 62.07 60.63 80.25 80.87 81.02
MME12.60 12084 12079 6110 6195 60.64 79.82 80.02 80.11
M4 1128 12129 60.90 6168 60.30 78.14 79.36 79.53
6N 12092 12014 12085 60.18 6143 60.32 71.83 78.95 78.21
1 122,89 121,89 12164 60.91 6188 60.55 79.23 80.05 80.03
OMA 12400 12276 12243 6133 6225 60.85 80.12 8107 8130
MR 1400 12224 12225 6122 6219 60.67 79.92 81.05 81.08
MR 1348 12167 12145 6106 6191 60.52 79.58 80.67 80.55
MR 14 LI 12000 60.84 6163 60.39 79.12 79.98 80.02
OMA 12092 12008 119.3 60.46 6143 60.11 7851 7878 79.10

X 12299 12157 12111 60.98 6188 60.51 79.45 80.31 80.41

P
=
b
EN

E AR AR A BE(25 + 2)°CABIRE(20 £ 5)%; F iR
FAEHRIE(2S £ 2)°C,AARE(90 £ 10)%.

Note: Low humidity refers to the temperature is (25 = 2) °C,and
the relative humidity is (20 + 5)% ;High humidity refers to the tem-
perature is (25 + 2) ‘C,and the relative humidity is (90 + 10)%.

B AR RO B AR R AR, R Wi 9% B 3R M i 2% vk
R4, nl 2 H 8 2000 g B KR .
3 iTig
3.1 KiIEFRIERE

B BT OB ORF R KGR YA R
PR JE B LGRUOIT AR R 2 1 25 f 25 5 e 3
BT B BORE B O AR R R R FUK AL R
AR EZIEM AR AR BT IR b, SR 2 @ )
5207 A R b A R 2R AT R T A, AR i
55 I R 50 b % B, R S v R S X R 2
oA T 0 5 AT A I A T) B 1 BRE A, e AR
R BT o A R T AR A
3.2 EFTHEREEINEZEERZEMNIER

R 2% 50 T R R TN R 0 B R SIS
B BH B RE B2 ), ASBIF ST AR A B R 256 bR
HE < S AR 25 5 4% B R 00 ) (YBB00392003 -
2015) 1100 xR B0 25 o 1Y) v R R A R T R
5 BE R R B AR O A R I 0 i IR LR
SN TR TCAS T R 5 B 2 B R A
PR EAERKELERRASE KEIETEN
0. 1%, 1k /& /51 % B2 R S AR HE K 3 R A543 0. 2%
FIFRAE 5 £ ok 5K 0. 2%, W J /8 55 3 B LI b
52

T CBER I ARIT 0. 5% MIHLAE o

3.3 FHiEEM
AMFFE XTI T M BT 5 v % B IR L L AR

FAMEFEATRIGE R IR, AE IR A 8 A ™ 4 14

5 R R R 25 A, B O R R T A R R R

FUKGIR & & AR FU B R & AR B AR 4L, 7=
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