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Preparation, characterization and physicochemical properties of arbutin
phospholipid complex
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College of Materials Science and Technology, Beijing Forestry University, Beijing 100083, China

Abstract: Objectives To prepare arbutin phospholipid complex (APC) to improve the skin permeability of arbutin and discuss the
formation mechanism of APC. Methods Solvent evaporation method was used to prepare APC. The formation of APC was
confirmed by differential scanning calorimetry (DSC), X-ray diffraction (XRD), infrared spectroscopy (IR), 'H nuclear magnetic
resonance ('"H-NMR), scanning electron microscopy (SEM) and transmission electron microscope (TEM). The solubility, skin
permeability and the ability to inhibit tyrosinase of APC were evaluated. Results The analysis showed that the weak interaction
between phospholipid and arbutin molecules formed APC. The solubility of arbutin in APC in n-octanol increased from 1.29 pg/mL
to 9.54 ng/mL, and the formation of APC effectively increased the lipophilicity of arbutinn. /n vitro release study demonstrated that
APC exhibited sustained release behavior. Ex vitro penetration studies showed that arbutin was difficult to reach the subcutaneous
tissue through the skin, but APC showed strong penetration ability, of which permeation flux was improved from 0.02 mg/cm? to
0.42 mg/cm?. Enzyme inhibitory activity test showed that the inhibition of APC on tyrosinase activity was 1.85 times of arbutin.
Conclusions The formation of the complex improved the bioavailability of arbutin, and the complex held higher application
potential for medicinal and cosmetic.
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Fig. 1 HPLC of arbutin reference (a) and sample (b)
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Fig. 2 DSC curves of arbutin (a), phospholipid (b), PM (c)
and APC (d)
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SR TRERFF. WS, PM A APC () IR. BERFF.
WEAR. PM Il APC RIS 32 AL R 7E 700~3 500

10 20 30 40 50
26/(°)

3 BERHE (a). #FE (b). PM (¢c)  APC (d) BJ XRD

75 E

Fig. 3 XRD images of arbutin (a), phospholipid (b), PM

(c) and APC (d)
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Fig. 4 FTIR spectra of arbutin (a), phospholipid (b), PM
(¢) and APC (d)
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Fig. 5 'H-NMR spectra of arbutin (A), phospholipid (B),
PM (C) and APC (D)
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Fig. 6 SEM images of arbutin (a), phospholipid (b), PM
(c) and APC (d), and TEM images of APC (e)

#1 BEREMAPC AMRE (Xxts,n=3)
Table 1 Solubility of arbutin and APC (x x5, n=23)
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IHH e PR ASF I D% . BTSSR as
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BAEEA 100 mL pH 7.4 TR Sh 22 PR I HETS I
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P, RIFE 050 1. 1.50 2. 2.5, 3. 3.5, 4.
6+ 8+ 12 h T EUH 1 mL A3UE R In NS 511
PBS. i} HPLC 2 ¥ g /i i Hh e SR (1 i &k
FEo BEREMBRBCRIEL A RBBCR =W/, (H
W W s RE R INWIAGE R, 1 W AR RE SR 1

=) 5.

RESRTT A APC RSBt 26 an /] 7 Pl o %2
ARERGSFERT 73 2 N B, DR RR BRI R4
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FERR, AR 2 h N K2 100% 1) BE 1 & 61.24%
WEEVRIRE THRE. 5 20, EamE
R SEREAT A, FE 120 WREILT K4 12%. &
R AR RE R T ERR A BES S TRA
YIRITE G, SRR B TR e 845 S R 5%
IKPERRAR, ARG .

100

801

60

404
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0 S 4 R T
t/h
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Fig. 7 In vitro release profile of arbutin and APC (x s,
n=3)
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<
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DU/ %
(3]
o
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8 FEREMAPC HEKZEMEZ () LUK 12 h FREL
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Fig. 8 Percutaneous penetration curve of arbutin and APC

(a) and percentage of arbutin deposited in skin after 12 h
(b)(Xxts,n=3)
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SRR, RS G YT A SN AR R
S TE. S4B ER LT 0.2 mg/mL i, E&YE
71~ H L BB SR B v A I s R R T I RE T . Y
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A S ) I R ER A A
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— 7J(
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Fig. 9 Progress curves for oxidation of L-Tyr by tyrosinase
(a), effect of arbutin and APC on tyrosinase activity (b)
(xts,n=3)
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