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Preparation and properties of y-polyglutamic acid-based
sunscreen nanoparticles
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Abstract: An amphiphilic macromolecule was synthesized by modification of natural macromolecule
y-polyglutamic acid (y-PGA) with hydrophobic small molecule L-phenylalanine ethyl ester (L-phe). y-PGA
sunscreen nanoparticles were prepared by loading avobenzone (AVB), isooctyl methoxycinnamate (OMC)
and benzophenone-3 (BP-3) as organic sunscreen agents via macromolecular self-assembly method. The
photostability, broad-spectrum sunscreen properties, skin permeability and cytotoxicity of these y-PGA
sunscreen nanoparticles were characterized. Compared with those of the unloaded organic sunscreen
composition, the absorbance of y-PGA sunscreen nanoparticles in UVA range decreased from 12% to 3%,
and that in UVB range decreased from 18% to 4% after UV irradiation, which proved the photostability.
Meanwhile, the y-PGA sunscreen nanoparticles had broad-spectrum sun protection in the entire ultraviolet
band and low skin permeability and low cytotoxicity. Moreover, the prepared sun protection factor (SPF) of
a typical sunscreen cream with a mass fraction of 10% p-PGA sunscreen nanoparticles as sunscreen agent
could reach 75.
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Fig. 1 Schematic diagram of preparation of y-PGA sunscreen
nanoparticles
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il 5 1 A7 A [ B et B0 A HIL 7 W9 590 1) 48 Kk 3
BOR A B OHLLL 12000 t/min B0 1 h, [R5 B
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Table 1 Formula of sunscreen cream
i H B rfSC 4 TR %
KAk N
1,3- T % 3.0
FH LR RH W R ik -20 3.0
Hh 2.0
T R B 0.5
5 B ST R 4 0.1
bod L 0.2
Pl 22 B e 0.1
0 P fe 0.8
Frig g 0.1
L GV PR 5 0.05
AR A HR AR 5.0
R SR 6.0
S0 e i i 2R R B el o 10.0
HHE:FE PEG-9 B WHHMRZEE 2.0
FH LRk SR
R T R S A 1.0
i i R 1.0
figi bl £ PEG/PPG-10/1 58 — W 3Lk A e 1.0
B IR 0.1
AR &5 0.2
S 0.2
HHRER 0.1
Tk 0.2
JaIA  p-PGA B W4k ki 1 10

W: PEG NEWZ T, PPG NN T 10/1 BIE XK
PEG 5 PPG ML By a bk 10 @ 1,



. 146 - A% 4m 4 T FINE CHEMICALS

%39 %

2 B8 SCHR 2417 1647 B I 48 B0t . HARJ2:
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51400 s (AHY T V-3 58 T RO 4 1) )5 B b
FH % SPF 18,

2 Z#HR5E
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Fig. 2 FTIR spectra of y-PGA and y-PGA-L-phe
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G 8.4 Kb R A B I R R R
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Fig.3 'HNMR spectrum of y-PGA-L-phe
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Fig. 4 Particle size distribution of y-PGA blank nanoparticles
and y-PGA sunscreen nanoparticles
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Fig. 5 TEM images of nanoparticles
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BOERGYR R, it 50 540 51k T 98
KL X g o Bl W R0 ) B R A B . BT 6
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Fig. 6 Effects of polymer nanoparticles on loading amount
and loading rate of sunscreen with different dosage
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nanoparticles (b) after UV irradiation
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Fig. 10 Photo of sunscreen prepared by adding y-PGA
sunscreen nanoparticles (a) and SPF value of
sunscreen samples after UV irradiation (b)
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