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Preparation and characterization of thermosensitive in situ gel system containing
berberine albumin nanoparticles for ophthalmic drug delivery
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Abstract: Objective To prepare a thermosensitive in situ gel system containing berberine albumin nanoparticles for ophthalmic drug
delivery and preliminarily investigate its physico-chemical properties. Methods Poloxamer 407 (F127) and Poloxamer 188 (F68)
were used as gel matrix to prepare the in situ gels, and gelatinization temperature was applied as a target to optimize the prescription.
The albumin nanoparticles were prepared by desolvation methods, and the in situ gel system containing berberine hydrochloride
albumin nanoparticles (Ber-BSA-NPs-Gel) was obtained by cold-dissolving method. NDJ-1 viscometer was used to determine the
system’s viscosity, and simulated tear fluid (STF) was applied as release medium, ultraviolet spectrophotometry was employed as
assay method to inspect its in vitro characteristics. Results After optimization, the gel prescription was finally confirmed as 26%
F127 and 4% F68. The optimized formulation was freely flowing liquid at 30.9 “C and converted to a firm gel at 34.2 °C after STF
diluted. The in vitro study indicated the system possessed a superior controlled release effect. Conclusion The in situ thermosensitve
gel system coincides with the requirements for ophthalmic application and shows great potential in ocular application.
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Table 1 Gelation temperatures of various poloxamer gels
(X +s,n=3)
Uy BRI 1 C

25.0% F127+4.0% F68 31.4x0.1
25.0% F127+4.5% F68 324x0.1
25.0% F12745.0% F68 32.8%+0.1
25.0% F127+5.5% F68 33.3+0.1
25.0% F127+6.0% F68 33.61+0.1
25.0% F12746.5% F68 33.81+0.1
25.0% F127+7.0% F68 34.0+0.0
26.0% F127+4.0% F68 30.9+0.1
26.0% F127+4.5% F68 31.1x+0.1
26.0% F12745.0% F68 31.4x0.1
26.0% F12745.5% F68 32.2+0.1
26.0% F12746.0% F68 32.7%+0.1
26.0% F12746.5% F68 33.21+0.1
26.0% F127+7.0% F68 33.31£0.0
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Table 2 Gelation temperature of various gels after

diluting with STF (X £s, n=3)
VO] iR E 1 C

25.0% F12744.0% F68 36.0£0.1
25.0% F12744.5% F68 36.310.1
25.0% F12745.0% F68 36.510.1
25.0% F12745.5% F68 36.7£0.1
25.0% F12746.0% F68 37.4%£0.1
25.0% F12746.5% F68 37.5%0.1
25.0% F12747.0% F68 37.8£0.0
26.0% F12744.0% F68 34210.1
26.0% F12744.5% F68 34.810.1
26.0% F12745.0% F68 35.4%0.1
26.0% F12745.5% F68 35.5%0.1
26.0% F12746.0% F68 36.7£0.1
26.0% F12746.5% F68 37.1£0.1
26.0% F12747.0% F68 37.440.0
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Table 3 Gelation temperature of Ber-BSA-NPs-Gel
and Ber-Gel (n=3)
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% 4 Ber-BSA-NPs-Gel #1 Ber-Gel B15H/E (n=3)
Table 4 Viscosity of Ber-BSA-NPs-Gel and Ber-Gel (n=3)
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STF G (25 'C)  STFFikG (345 C)

Ber-BSA-NPs-Gel
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0.223440.030 3
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Fig. 1 Release curve of berberine in STF (X *s, n=3)
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