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3R 80 BRIk EEXT RHC HiMARMRARFI L4388 20 (PDL) AYSEM, M IR 45T T Hh . iR 80 &t
EWREXT RHC H AR g m X HA e pLI . 25 ARt RERMEE (CLSM) M, WM T RHC Hih
REIE R PERE . R AAYIRSE B IR IGPPAS T REC HIMIARR RIS . 45K, Folch-HPLC #:REME5E 42
BB TP, AR RHC, H RHC AYEREUENR R 100.44%+0.84% 24HEG ik 150 g/L. RHC ikt
WeRE 2 g/L. HahBiE e 250 g/L. nhiE 80 Bkl 25 o/L i, 45y RHC Hilik g o (o B i B WAk, Fa
FEMERG, FYPRIAZ M (92.34+£1.22) nm, L4 HETEECH 0.233£0.01, BN 12.78%+0.13%, 5 RHC AIBERR
MR L, RHC HIMAR A EaR i st A e RHC WA 8%, FHRIE XSG TE IR
PE R ORI
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Prepar ation and perfor mance of glycerosomeswith encapsulated
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Abstract: To enhance the transdermal delivery performance of recombinant human collagen Il (RHC),
glycerosomes were constructed from soybean lecithin (for short lecithin), glycerol and Tween 80, and
subsequently used for encapsulation of RHC to form RHC-loaded glycerosomes (RHC glycerosomes). A
Folch-based high-performance liquid chromatography method (Folch-HPLC method) combining the Folch
extraction protocol with size exclusion chromatography was established to measure the RHC encapsulation
efficiency. The effects of glycerol and Tween 80 mass concentrations on the particle size and polydispersity
index (PDI) of RHC glycerosomes were investigated by multi-angle particle size and high sensitivity Zeta
potential analyzer, while the influence of glycerol and Tween 80 mass concentration on the micro-viscosity
and stabilization mechanism of RHC glycerosomes was explored via fluorescence probe analysis. The
transdermal delivery capability of RHC glycerosomes was evaluated by confocal laser scanning microscopy
(CLSM), with its irritancy assessed by chorioallantoic membrane assay in chicken embryos. The results
demonstrated that the Folch-HPLC method effectively removed interference from lecithin while retained
the RHC, achieving an RHC recovery rate of 100.44%=+0.84%. Under the conditions of lecithin mass
concentration 150 g/L, RHC mass concentration 2 g/L, glycerol mass concentration 250 g/L, and Tween 80

s BEHEE: 2025-02-28; EAHEH: 2025-03-24; DOI: 10.13550/j.jxhg.20250137

E&WH: HEEAHAITBE (2016YFD0400801 )

TEE R 9% (1996—), &, Wit/E, E-mail: zengyurong2022@163.com, BRBRA: % (1983—), EI#HPZ, E-mail: rongliang@
jiangnan.edu.cn,



* 1104 -

A% 4m 4 T FINE CHEMICALS

543 %

mass concentration 25 g/L, the prepared RHC glycerosomes appeared as a yellow, clear, and transparent
solution, showed the best stability, displayed a particle size of (92.34£1.22) nm, a PDI of 0.233+0.01 and an
encapsulation efficiency of 12.78%=+0.13%. Compared with RHC solution (phosphate buffer solution as

solvent), RHC glycerosomes exhibited significantly enhanced skin penetration, effectively promoted the

transdermal delivery of RHC, and showed no irritation in chorioallantoic membrane.

Key words: recombinant human collagen IIl; glycerosomes; encapsulation efficiency; Folch method;

HPLC; transdermal delivery; drug materials
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@ﬁ’%/%zml/moxl()o (2)
A mo Fmy 73500 RO R RLE T S A5 9 RHC

JiiE, mg.
1.3 HHRESHEREMIK
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B 0.9% 1 A5 38 ER 7K VB BRI O IR R 2 AR, R
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Fig. 1 Effect of Folch method on appearance (a) and UV-Vis
absorption spectra (b) of samples
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R EE R —3,
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Fig. 3 Effect of RHC mass concentration on recovery of
RHC after Folch method treatment
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Fig. 4 Effect of lecithin mass concentration on recovery of
RHC after Folch treatment
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M S ATLAVE th, S B R EEh 0~250 g/L
A, it I o R R B R 3G K, YR R R AR A PDI
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EN RS Z —, MRS B iR R e v
I AR, RN B Y T R T A

Fig. 5
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Fig. 6 Effect of glycerol mass concentration on microviscosity
of glycerosomes

MEL 6 af LA i, Bl T e R R R,
F AR B B N, SRR, H R AR R
FEPERGRR . YRR 250 /L B, BN
K # K [ TMA-DPH 4(0.838+0.023) a.u., DPH Jy
(0.469+0.012) a.u. ), ARZEIGH MM TSIk B, S

FERBERE R . BN, H il Aeis BAa tH AR,
1R H I T i R S SO 1 A P Sk IR B U
55, WEILBEYN A1 HES B B RGN, Sk FL s (R4 BHIE)N
(] B P B H AR AR D8/, HI AR T A R
P X5 HAR E A R — 3
25 iR 80 REREX HilE M m

&7 gt 80 Mk X Hl AR 42 . PDI Al
(RS EEhE AN

a 58 Ki#20d —a— PDIOd
200 | B k7230 d —=— PDI30d
~_ 1025
g 150 1 _
@ 190 &
# {020
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0 0.15
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Fig. 7 Effect of Tween 80 mass concentration on particle
size, PDI (a) and encapsulation efficiency (b) of

RHC glycerosomes

M7 BT LLE H, 4R 80 BTk Bk 0~25 g/L
B, BEE IR 80 BIitik BEAHS K, RHC HiliiAh:
. PDLIZMTIE/N, A3 2B W K, ki 80 it
HWRE R 25 o/L W, RHC HilifAkife ((92.53+
1. 03) nm ) F1 PDI ( 0.242+0.004 ) ik ¥ /)N, Ad5%
i (12.66%%0.11% ). AKZEHE RNt I 80 JoiH ¥ JiE
*ﬁ?ﬁn PDI FFiGHS R, BER TR, W5 RN
RO AR —
Pl 8 Syt 80 i f ¥ J3E X6 H e A Rl P S i
NI 8 AT LA H Bl 5 R 80 Jof 2t Mk B 143 K
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Fig. 8 Effect of Tween-80 mass concentration on microviscosity
of RHC glycerosomes
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Fig. 9 Bright field images (a, ¢) and FTIC channel images

(b, d) of cross-section of pigskin treated with RHC

solution and RHC glycerol, as well as quantitative
statistics of fluorescence intensity (e)
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Fig. 10  Stimulation evaluation of glycerosomes
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