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Preparation and quality evaluation of gardenoside emulsion
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Abstract: Objective To prepare water-in-oil gardenoside emulsion, optimize its formulation process, and evaluate the quality.
Methods The formulation was optimized based on emulsification time, oil floating time and phase separation time, and investigated
the optimal gardenoside emulsion by the single factor investigation and mixture design. The properties, stability, content, and in vitro
release of the emulsion were also studied. Results The mean particle size of gardenoside emulsion was (5.48 +0.02) um and the value
of PDI was 0.125 £0.096; Centrifugation accelerated test was performed at 4 000 r/min for 15 min without delamination; The average
mass fraction of gardenoside emulsion was 92.14% and RSD was 1.86% (n = 3); The in vitro release of gardenoside emulsions at pH
4.5, 6.8, and 7.4 was up to 105.32%, 98.41%, and 98.70%, respectively, while the in vitro release at pH 1.2 was up to 63.45%; Finally,
the law of drug release was explained by fitting equation. Conclusion The high speed shear mechanical method can be used to prepare
gardenoside emulsion, and the quality evaluation of the optimized prescription meets the requirements.
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Table 1 Effect of oil ratio on gardenoside emulsion

e HaEAm-A AU drlet BB
oL [@/min f/d I} A /d
1 9:1 450 2.00 >8.00
2 8:2 3.33 2.92 >8.00
3 7:3 3.75 2.29 >8.00
4 6:4 5.27 1.67 >8.00
5 5:5 5.97 1.67 >8.00
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1, HLBA NFLALF A ISEKSEMFHT{E, HLBs
HNFALF) B ISR E NP E, HLBas NIRA FLIL
7 A FI B BISEACEH-FHE, Wa AT A 15
&, Wes NFLIF B HIf .
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Table 2 Results of mixture design

gy KA TR TR BT R .- WAL KRR FLAGH SRR BT EE R
% % %  fa/min A R/ % % %  [a/min A W/
1 125 125 75.0 6.12 >10.00 >10.00 12 375 125 50.0 3.27 <0.50 <1.00
2 125 25.0 62.5 410 >10.00 >10.00 13 375 25.0 375 3.97 <2.00 <4.00
3 125 375 50.0 1.25 <<9.00 <<9.00 14 375 375 25.0 2.25 <2.00 <2.00
4 125 50.0 37.5 0.92 <1.00 <<0.50 15 375 50.0 125 1.67 <1.00 <1.00
5 125 625 25.0 0.50 <1.00 <0.25 16 50.0 125 375 5.17 <1.00 <0.04
6 125 75.0 125 0.33 <1.00 <<0.04 17 50.0 25.0 25.0 2.53 <0.04 <0.04
7 250 125 62.5 3.75 <<3.00 <<3.00 18 50.0 375 125 4.33 <2.00 <2.00
8 250 250 50.0 6.75 <1.00 <<1.00 19 625 125 25.0 2.70 <0.04 <0.04
9 250 375 375 3.40 <6.00 <6.00 20 625 25.0 12.5 3.00 <0.04 <0.04
10 25.0 50.0 25.0 3.67 <1.00 <0.02 21 75.0 125 12.5 1.78 <1.00 <1.00

11 25.0 625 125 2.00 <1.00 <0.02
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Fig. 1 Ternary phase diagram
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Table 3 Effect of emulsifying method on gardenoside emulsion

AAMT7 FUGES[E/min - Tl Ed EE S EE
PEEEFLAL 20 min, E$EETY) 1.66 <0.50 <0.50
PR 20 min, fRIR 5 min, FHEEALLL 5 min, E&SEE) 1.32 >3.00 >3.00
PEFEFLAL 30 min, E$2ETY) 1.57 <1.00 <1.00

F4 FAREIEFEINRT
Table 4 Effect of emulsifying temperature on gardenoside

emulsion

AARSEIC ALK E/min Arih e A)d 58 5 E R R
50 1.73 <0.50 <0.50
60 1.45 >3.00 >3.00
70 1.42 <<1.00 <1.00
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Table 5 Effect of stirring speed on gardenoside emulsion

PR LA AR B E S R (A
(rmint) min d d
300 1.78 >10.00 >10.00
400 1.50 >10.00 >10.00
500 1.33 >10.00 >10.00
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Fig. 2 Appearance of gardenoside emulsion
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Fig. 3 Result of microscope observations (10 x4)
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Fig. 4 Particle size and distribution of gardenoside
emulsion
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105.32%. 98.41%. 98.70%, FEAFELE4:, TMifE
pH 1.2 PSR AR TE0H 6 i =18 63.45%, BRI
LG
272 RN )R NE T
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AR, #oB pH 6.8 IR LR THL S, fR
PR R AR . AL B2y iR M E % —
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Fig. 5 Invitro release curve (n = 3)
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Table 6 Release patterns of gardenside emulsion

it T r
Y R=14.675 t+26.789 0.9200
— 4 In(99.623—R)=4.622—0.639t  0.999 4
Higuchi R=45.563 t12+2.235 2 0.976 9
Ritger-Peppas  INRR=0.645 6 Int-+3.649 6 09741

Hixon-Crowell (100—R)¥¥=-0.5617t+4.3756 0.990 6

3 g
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FLIR2EAY, Mk A S80 Al T80 % — i Lhipl iR & 1F
IR FALT . [FIREHAR . KA =& it
BT AL RS M B S E B, MOk A VR AR &
T, Wb 20 AR, Rt = AR, 15
F ke sE LA .

il T2 m AL ke e, Aoy, Atk
TR P B A e 2 5, A R BIRR e e R I
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TR s R RE 0 s 2 A T A AR K, B
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MFLAIRR e R . B AE AR AR E 60 °C
N, A KD B 2 MR A S S H R A
TE BRI A TR, [ B A5 7L 35 (PR AR B d /D
NG SRS RT3 e LIRS T 1 s AN
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£+ 82, KAl 400 r/min 1500 r/min 2 N
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