HER SR E SRS ia EEf R
W73 32, WRBRIE T (Lamaian AREER:, WHT SH1 311411 2B AREE:, B 310014)

HE. B HE&EAENHER Ll EomENR, FEREWIRIN, A% A8s, SAME. pH AR,
SAFRT RAF £ A pH ExEHRATEG Y0, BIH R EEROERAERABLT, FrERELFRAT
ik R, RO S%E HAEESR AR T EZHR 60 CHIRE 4 500 Lx LB TFAE 10 d AL L AN
BEMN, A Fimik R ETERIFORTHE, HBiE HERZEHBILESDE HBENRAIHEE, BERFSITIE
E- A D N
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Preliminary Stability Study of Diammonium Glycyrrhizinate Phospholipid Complex Injection

CHEN Naixin', CHEN Xiaojinz*(l.Fuyang Changkou Hospital, Fuyang 311411, China; 2.The Sixth People’s Hospital of
Hangzhou, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To prepare an appropriate diammonium glycyrrhizinate phospholipid complex injection, and
examine its initial stability. METHODS The influence of different solvents and pH values were investigated, using particle
size, peroxide value and pH as indicators. The optimal formulation was determined by factor experiment, and undergone
acceleration experiment. RESULTS The physical and chemical properties of 5% gluconse formulation did not change
significantly under 10 days of high temperature and illumination, as well as under acceleration experiment. CONCLUTION
The diammonium glycyrrhizinate phospholipid complex 5% gluconse injection was stable. It meets the requirements of liver

targeting.

KEY WORDS: diammonium glycyrrhizinate phospholipid complex injection; formulation; initial stability
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PIE RGOy B A RE . KB, PR
SRIGPE R WK R ZR . Wi 2. H IR IR A X
BENE AR RIS A ), RIS SIERE S, R
DU 55 BEAAR 24 1) S 285 AN () 1R AR ) 27 5 PR 2 BT,
PEo RAR DN 525 W vl o8 REAR 25 R i %
9 0 T8 R R BN R S N BB R e s, T HL
B GWm AR R g, Hid, #FFA. A
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H MR D Ak, fEAR N 5 AR, TERE TR
G g2 JR I

ARSI B H R A I S R S AT
TR TR, JF LT TR R v % 5%,
h A S S B AR P R A S G A 4
1 UE5RD

H R (AR = H i, HPLC &4
97.8%); VS HI KGR (et AT R 2 A,
ft5: 080501); 767 % HI¥E 1 FH K B3 56 H 7K
BN T 5 8 N R =B il ) = $e ik, LRI
Iy T4l

RE-2000 Jg4% 78k 2 LiE s 244k hifil
7€ X (Malvern Nano-S90); PHS-3C Z¥% pH it
(BT RS DY-3 B Bl B HLO R A
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2 FHiE

2.1 MR R S G S %

211 HER HEBIRESYIIEE ORI
10 g MBEAG I BI R EChe i, & AN IR
Wi, AW, N 10 g B EE, K
WA 80 °C, WLy HiHE I HWS Bl . WA
1 80 CKMT 1 N BRI e, et 2K B 2%
AHUER, THRIEBEEREN .

212 HER HEBIRSSVIEMSBAH S R
HARBUE B H IR IR R A Y, B
fRE 20 gL', H 0.05%M G MR BR 2 24, R
FRYT . 80 CEMR 30 min J&, AifHiR -l g,
FIAHN SRR 10 gL' J5, FF4r 9 0.45 I
0.22 pm [P 5L P It € o MESE 5] 10 mL (1) 22,
ARAEREE . IWRRFETF 4R 2 HE B 85 R HIE 8 h
W, B Jn 2R 100 °C s 25 K TE 45 min.

2.2 WENRE A YRR T IR %

F “2.1.27 WUR B AT S E %, 4y
82 T AR R BERUR R pH 46 F HHE S
FasE P M o SR Iy pH E24 7.0, 8.0 11
TR L 22 pP Y (PBS) — L VST (pH 8.0)« 1154 H
IKAT SR A BE S . BhAh, %R H R 4k
FRRR M AT e 28 S5 W ) pHL (i, 3 —A pH G
WAL T, B2 ARRE R 10 mgrmL ™ Ji5 U
#| pH 8.0(PBS 8.0 i i)

BEAE A EAT 4 500 Lx 5 19 HE 50 R 2
h 40 °C I il SE I, AR A0 R 1k & R R Ak
Jio SEEGER 0, 5, 10 KEUFE, WS SN AR
1, W H R IR SRS, 2R
B Z B (Pdl). pH . 4L
2.3 HEAE RN E

K B BUORE AW 4 mL, I 30 mL IR A4
FIUKBSIR-F =3 © 2), RN 0.5 mL Fiiflm
KIAAR, RHE 30 s, ZERGALICE 2 mine A
30 mL 7K, #5430 s J5 11 0.01 mol-L™" #¢J% f) Na,SO5
VWO E, WS BEARIA 1.5 mL ek
W, AREL E R AT, RN AR

AR TR A E=1.25 X (a-b). JL
H, a g AR FE I NaySOs 1 %€ ¥ (0.01 mol- L™
TG b 2 T FEN) NaaSOs i E #(0.01
mol-L™ ) Z T4

AL 0.25 mol- L™, [H] 4% (1
FE) NapySO; Wi B A 0.1 mL.
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2.4 H R R IR R A ST A R T
R A Iy FRE I 45 AL, 3 e AT ) Ak Jy AT )

B ERFIT . Ml “2.1.27 TR 7iklAs 3

SHBRE S, CETE 40 CHAETIE 1 A H, il

FaE MEAH G R AR

3 #R

3.1 WEIRE AWML Tk

311 AR mEISCE 10 d 5, ST KR

= LHERE T IR ACIRITE s 5% 581 28 B S5 9 s

W . JEMAAE FBR T PBS AbJy FLOGHE B

WA, HRITTEH BE L.

312 HRAM % HPLC W, ¥Rtk

B SR R R R mITE 98%~102%

B, EaRA RIS ELL.

3.1.3 pHEHAZMWN BEIREAEWE WS =i

JCHUG, pH S 0 B ZIAHEL IR W MR 4k

TEARIE B () pH E AR K25, K

K pH fH FFEECA S, IMAZEDGEM 9.06 %

IKH] 4.37, BERR ERLE MBI = Lt A7 A [ R 2

MR B g5 RIE 1.

K1 HEALE A TE A pH #2 4t

Tab 1 Changes of pH values under high temperature and
illumination

pH 1t
it Iy et 60 C 4500 Lx

0d 5d 10d 5d 10d
PBS 7.0 6.52 6.53 6.48 6.56 6.48
PBS 8.0 7.20 7.20 7.16 7.22 7.17
PBS 8.0 J5 i 8.02 8.01 7.94 8.05 7.96
=M% 7.89 7.59 7.61 7.79 7.70
bEt IDNIVIN 437 438 4.40 4.41 4.38
5% 1 4 b 435 4.34 4.34 4.35 4.34

3.1.4 KRN RARAE & il 4% 1R R 5 b IR A 4%
PER AR L2 2 FIZE 3. WElIE 2 A WA A 1%
P, kifRZE AR K. AERLRRRLAR A L,
NEE A YI{E PBS H PAL{EEL /N, —EARLE 0.1 LLF,
PR AT AS, RifR R, {HJE PBS 7EEk
FRCH FRATIA K. = Qb Tr iR
TR — g, HoR AR B KR TRCE 10 d J5AE R
500 nm ZeAy, AR, o] WA AR
EPER ZE . SRR A W e =il 10 d )
RN A JE ok —2F, 1 HL Pdl B R, $R
TESATEAE o« 5% 1A BRI AR AR R /N
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R 2 BIRAMTE S BORAZE R /nm

Tab 2 Changes of particle size under high temperature/nm

\ 0d 5d 10d
&\I\ 77— A A WA
PdI ERCER R PdI S R S TP VR PdI RS R A
PBS 7.0 0.065 54.1 0.069 43.0 0.049 66.5
PBS 8.0 0.096 39.5 0.149 33.5 0.154 38.2
PBS 8.0 J5 i 0.079 73.0 0.095 68.1 0.100 85.2
=% 0.375 22.2 99.8% 0.356 22.199.8% 0.342 24.599.8%
319 0.2% 526 0.02% 509 0.2%
A K 0.178 47.7 0.167 36.4 0.462 28.4
5% %] %5 R 0.164 44.9 0.173 454 0.166 48.1
#z3 BAEBHTERAEANT
Tab 3 Changes of particle sizes under illumination
‘ 0d 5d 10d
AT - - -
PdI [~ R S L e Pdl AR ki Az Pdl [N AR P IR
PBS 7.0 0.065 54.1 0.034 68.8 0.077 92.9
PBS 8.0 0.096 39.5 0.109 38.1 0.068 69.6
PBS 8.0 J5 i 0.079 73.0 0.061 68.4 0.061 77.3
= LI 0.375 22.2 99.8% 0.348 22.1 99.9% 0.347 25.199.8%
319 0.2% 3100.1% 566 0.2%
A K 0.178 47.7 0.190 40.2 0.185 37.8
5% i1 25 i 0.164 449 0.180 47.5 0.164 47.0

315 WA HATT AR ADEIRUBCE 5, 10
d S e ) A E 25 R LR 4. i A EE AR Y
A1 PBS 7.0 {E5ROGAAT T BCE 10 d, vES HIKAE &
WCE 10 d, DAR = L s ARG CE 10 d,

MM, g R on e, WE S,

R4 HEAEETHLAMENLL
Tab 4 Changes of peroxide values under high temperature
and illumination

ARV BREEVG A o IEALA
N N NS - RSN ik 7 L 60 C 4500 L

AR A5 075 1 45 ST LUR I, SR FH 5% 31 A i 7 o *
L e - AVER Shan . . 0d 5d 10d 5d 10d
HESUEI, TG A W SR e R R B A
g e R L s PBS 7.0 0.12 0.18 0.14 0.18 0.21
MRE pH VAT PUAN I L PBS 8.0 0.09 0.16 0.16 0.11 0.18
FEVFIEEIPY, DR A0 A P S 06 R 5% 9 2 B PBS 8.0 J5 14 0.13 0.15 0.13 0.15 0.18
AT =V i 0.08 0.19 0.33 0.16 0.21
3.2 VIR e s g K 0.09 0.15 0.28 0.15 0.19

5%’%%3{%5&73@ 40 CHUEE T E I AN )G 5% 11 25 B 0.14 0.13 0.19 0.08 0.15
x5 HEBR_UBBRELMERBR AL E
Tab 5 Acceleration experiment results of diammonium glycyrrhizinate phospholipid complex injection

o 0d 1A
1 2 3 1 2 3

SR kL 4% /mm 57.4 56.1 53.9 57.0 56.5 57.5

PdI 0.165 0.174 0.172 0.169 0.175 0.173

AN AR P IR 51.948.3 48.9+8.6 44.0+8.4 47.2+8.8 47.8+9.0 46.8+9.0

pH {# 434 433 434 4.35 434 433

WEAE 0.14 0.11 0.13 0.10 0.07 0.08
4 itig 5, B I 52 A Wi i R AR A AR A T

8 i 5 D S P I 7 S A R
AP, FEIRE IR A R IR AR )

-522.
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Ji S DDE AL T o AR AR T 38 25 R ) AR S H
BRI R AR K P BERRE A AR, T HL
FE R TR R ORI 2 B N o 5% % %4 Bl AL
JiTE 40 CHRATFHCE 1 A A EREE, KAt
pH . R EERRA B, RYIBHER
A 5% M ERE B RE PEIL R -

AR REAR /N 52 W TRORE ML P PR B e
FERAZ B AR GEN I A, KRR BT 5 —
FECAB IR Y B R GE(RES) Y A% el g 50, &
FO AT B WA EESE . — BORI4E<10 nm
(R TORE 2> AR R E R H6, >7 pum AOTORE 32 24
R A0 £ N I A i, HER<T pm
/INTIORE T S A4 T 8 R A . BEAE, KA
<100 nm [RPRLF7E ML 45 B I TR A 23 KL
FEnlie 50 nm ATk RES BT IS, 7% 5y ik
DN P AT AT RSB S5 4T M [ 4 2457,
ASHIEFUAG 2 0 H 50 R A i R A2 0 2 B A
WHPRARAE 55 nm Zigy, AT LA ) 5 B,
K 290 AT % BT R AR AL, D T 245 11
RG0SR ARG IR, Rk

WA R o
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