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Effect of three plastic packaging materials on main components in Compound
Mirabilitum Praeparatum Eye Drops
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Abstract: Objective To determine the effects of different plastic packaging materials on the main components in Compound
Mirabilitum Praeparatum Eye Drops. Methods The retention samples were put at the room temperature (25 C+2 ‘C) and in the
acceleration test (40 ‘C+2 ‘C). The contents of citrulline, natural borneol, and ethanol in Compound Mirabilitum Praeparatum Eye
Drops packaged respectively by low density polyethylene (LDPE), polypropylene (PP), and polyester (PET), which were stored for
0—3, and 6 months, were determined by HPLC and GC. Results The bottle sealing by PET is best, followed by PP. LDPE is the
worst and not conducive to be preserved in it. Conclusion PET and PP are suitable to use as the packages of Compound Mirabilitum
Praeparatum Eye Drops.
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HAIRUF IR F I o ARG SR T IR B 2R L0
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AR RRVKF . Sl E s iAeq, NIk e stk
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Table 1 Inspection of three plastic packages

G L% C I 5 e Al
1 LDPE kT EE IR A PR A 111004 FhrHE YBB00062002
2 LDPE by B 2 A Rl 120310 FhrHE YBB00062002
3 LDPE BUINABT R WIZERL G 20110503 FbrHE YBB00062002
4 LDPE RFE TIOR8 110711 FArUE YBB00062002
5 PP TCB T P SR IR U 110602 FbrHE YBB00072002
6 PP RE DWW he A as 110720 FbrHE YBB00072002
7 PP WSk TR ) PR A ] 120410 FbrHE YBB00072002
8 PET Wik B 28R h 120317 % brifE YBB00102002
I ARG R dE Q/XKT4-2003
9 PET WSk TR ) PR A ] 111103 [ Z A4t YBB00102002

I AR B bRE Q/XKT4-2003

2 HEE4%R

21 RERS=E
ZHEAHIRTAAL HPLC W58 N e (1 & 100,

2.1 @%b DIONEX Acclaim 120 Cjg

FE, KB K 254 nm, FE 40 C, ABE 0.5

mL/min, #EFFE 10 pL, WENAH A: 0.2 mol/L EH iR

BN- BT RREE 93 0 7), WBhM B: K-S

W (R 20 © 80).

2.1.2  JRZRRPRAERS I ICH] R A AR 0.02 g 1)

JREFRFRE S, 10 mL 275K e i a2 R b v

W, WREER 2.0 mg/mL.
2.1.3  ATAEAGAEEE 43k ORI ORI 24
%200 uL & 1.5 mL .08, A 1.0 mg/mL 1F
SERPRYSI 10 uL, FFINA 1.0 mol/L = Zf&- LI
100 pL, 0.1 mol/L A i MRKMNE LI H 100
ul, VEA)EFIEACE 1 h, IIAIECKE 400 uL,
10 min PG IR 2 EREA 0.45 nm LB S
JEJEHEAT HPLC 23047,
22 KARKEHIEE

2 (FPEZ ) 2010 Ji—FRARVK A & B
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B E, 0 ETHEREEEAERE (40
CTE2 C) PR, TH 0. 1. 2. 3. 6 HK
D -G 5 BRI I AR UK 7 5 i
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W RS I N BRI 5 mL, PRIESREL, HE 2,
AT 2 o EE BRI 2 uL BEEE, NS ERE
0 PAT 3 e il EIEE. THEEATAME, A
X FRUE 22 AR T 2%

*2 EEREHY
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SIS ERE (ChEZi8) 2010 ERR—E
S VIE) J5E
231 A& R EHERE Bl PEG-20M
W E W, RATIRE K 10%; THASHERE, AT
80 ‘C 30 min; FEid K 60 C. PREESHREIR LK
UEETHE AR 1500
232 RIERFNE KPR N AR I
FHKFGRE, HIRcEE 1 =45 WFRY) 0.8 mg [T bR
VIV 9 K S PR B LT o) T ot 0 o FH KRR, o
B 1 ZTHAE 20820 5.0 mg BRI IR . 1E 20
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WHRIE A, s BRIES), HIE: 1 278N
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o TFHERE . RIS EE LR N AT
15000 JESSPAT 54y, THEAIER T o A bRAE fi
FAFRT 5%,
233 FEMIIE KR EIGAZY 5 mL MNP
W5 mL T 20 mL PEMM, a5, BEEA, K
NI HERERS B TP 464124 80 °C 30 min,
FHHERFEETTE MR 100 pL, BEFE. %
PRI DU AR U A S RE & & “PAT 2
Bro WECPIME. A FRUER ZAR KT 5%, A
i CHEAE 2T 5.0 mg/mL.
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Table 2 Inspection of retention samples at room temperature

JRE #/(ng-mL ™)

FARVKFr /(mg-mL™")

2. /(mgmL ™)

o
i o8 1A 283 3 e6A oA 1A 273 33 6A 08 1A 2H 3H 6A
1 28 28 26 26 25 0122 0.115 0110 0.105 0091 47 46 45 43 45
2 28 28 27 26 24 0122 0.114 0.109 0.104 0088 47 46 45 43 44
328 27 26 26 25 0122 0113 0.108 0.104 0.085 47 44 43 42 45
4 28 27 25 25 24 0122 0.114 0.108 0.104 0.09 47 45 44 43 44
5 28 28 28 27 25 0122 0.118 O0.115 0.111 0.102 47 46 46 45 45
6 28 28 27 27 25 0122 0.114 O0.113 0.100 0.098 47 45 45 44 45
7 28 28 28 28 26 0122 0118 0.114 0.109 0.101 47 46 45 44 46
8§ 28 28 28 27 26 0122 0.118 0.115 0.112 0.103 47 46 45 45 46
9 28 28 28 28 26  0.122 0.118 0.116 0.114 0.108 47 46 46 45 46
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Table 3 Inspection of retention samples by acceleration tests

Uiy JUE R/ (ng'mL ™) FARVK Sy /(mg'mL ™) Z.1%/(mg-mL ")

o 1A 2H 3H 6 oHd 1H 2H 3H 6 oH 1H 28 3H 6H
1 2.8 2.6 2.4 2.3 2.1 0.122 0.101 0.088 0.076 0.048 4.7 4.2 3.5 3.1 1.8
2 2.8 2.5 2.4 2.3 2.2 0.122  0.099 0.084 0.070 0.041 4.7 4.1 34 2.9 1.7
3 2.8 2.6 2.5 2.6 2.4 0.122  0.098 0.084 0.066 0.038 4.7 4.1 3.5 2.7 1.5
4 2.8 2.6 2.4 2.3 2.1 0.122 0.099 0.087 0.070 0.039 4.7 4.1 34 2.9 1.5
5 2.8 2.7 2.5 2.4 2.3 0.122 0.107 0.097 0.087 0.066 4.7 4.5 4.0 3.6 2.7
6 2.8 2.7 2.5 2.5 2.3 0.122 0.105 0.094 0.082 0.061 4.7 4.4 3.9 34 2.5
7 2.8 2.8 2.7 2.6 2.4 0.122  0.105 0.096 0.084 0.063 4.7 4.4 4.0 34 2.6
8 2.8 2.7 2.6 2.6 2.5 0.122 0.107 0.097 0.088 0.070 4.7 4.5 4.0 3.6 2.9
9 2.8 2.7 2.7 2.6 2.4 0.122  0.109 0.099 0.091 0.073 4.7 4.5 4.1 3.8 3.0

KRBT RBIK ZWAGHAREREN  AJa, BERCEATT&ERIE (A5 T 0.050
AMUERP R B G . T RERRE 2 AMuke  mg/mL) (K, RAMAE I R REIR IR,
FORHREEYE S, SR AP R, e SRERAOR T BRI A e SRR R L
Mo ?Eﬁ*@i%ﬁﬂ'?, DR LR CIM B SRR Bt 5 KRR A A a9, Hpkgs
PO IRV IR R B, Rpal ik 6 4> RIEILE 4. K5,

* 4 EFMEBSNERMBIPIIER. RAKE. CEMENEE (BREMH
Table 4 Relative contents of citrulline, natural borneol, and ethanol in different plastic packages
(retention samples at room temperature)

*HXJ /%

e N
s IR %0 /1 1A 42 /1 %3 ] %6 /1
JRR R LDPE 100.0+0 98.2+2.1 92.9+2.9 92.0+1.8 87.5+2.1
PP 100.0£0 100.0£0 98.842.1 97.64+2.1""" 90.542.1
PET 100.0£0 100.0£0 100.0£0 98.242.5 92.94 0%
RARVK LDPE 100.0£0 93.4+0.7 89.1+0.8 85.440.5 72.6+2.2
PP 100.0£0 95.6+1.9" 93.440.9 87.44+4.8 822417
PET 100.040 96.74+0" 94.740.6 92.6+1.1 86.54+2.9
LI LDPE 100.0£0 96.34+2.1 94.142.0 91.0+1.1 75.042.1
PP 100.0+0 9724123 96.441.3 943412 88.7+1.3"
PET 100.0£0 97.940 96.8+1.6 95740 926+1.5"

HLDPEALEL#:: "P<0.05 "P<0.001
"P<0.05 ""P<0.001 vs LDPE group

* 5 BUERINEERMRIPNEERE. XAKE. CEMENEE NERI)
Table 5 Relative contents of citrulline, natural borneol and ethanol in dlfferent plastic packages
(retention samples by acceleration tests)

AN ST AR B /%
) O %A %2 %3 /1 6 /1

JRR R LDPE 100.0+0 92.0+1.8 86.6+1.8 84.8+5.4 78.6%+5.0
PP 100.0+0 97.6+2.1" 91.7+4.1™ 89.343.6 83.342.1
PET 100.0+£0 96.440 947425 92.940 87.54+2.5"

RARVK LDPE 100.0£0 81.3+1.1 703+1.6 57.8+3.4 34.0+3.7
PP 100.0£0 86.610.9 784413 69.1+2.1" 51.942.17
PET 100.0+0 88.5+1.1 80.3+1.1 73.4+1.8™ 58.6+1.77"4

LI LDPE 100.04+0 87.8+1.1 734413 62.8+4.1 34.6+3.2
PP 100.0£0 943412 84.44+1.2 73.7+£2.5™ 553421
PET 100.040 95740 86.2+1.5 78.8+£3.07" 62.8+1.5™

L5 LDPE #1Lb4%: “P<0.01, 5 PP 4l “P<0.05 ““P<0.01
**P<0.01 vs LDPE group; 2P <0.05 24P <0.01 vs PP group
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