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[ Abstract] Objective To preparethe poly lactic-co-glycolic acid (PLGA) microspheres and PLGA-chitosan
microspheres containing Helicobacter pylori recombinant protein, namely the BIB protein, and to explore their optimal
preparation parameters and in vitro release performance in gastric and intestinal fluids. Methods Double emulsions
(water-in-oil-in-water, or W1/O/W2) solvent evaporation method was used to prepare the BIB-PLGA microspheres and
the BIB-PLGA-chitosan microspheres. Univariate analysis was done to study the impact of the water-to-oil ratio (W1/0),
PLGA mass fraction and PVA concentration on the morphology, particle size, polydispersity index (PDI), encapsulation
efficiency (EE), and drug loading (DL) so as to identify the optimal parameters. Bicinchoninic acid (BCA) assay was used
to determine the protein concentration and the release efficiency of BIB. Results The optimal preparation parameters
identified in the study were as follows: W1/O at 1 : 2, PLGA mass fraction at 5%, and PVA mass fraction at 0.2%. The
BIB-PLGA microspheres were foundto be (2.11+0.08) umin particle size, 0.35+0.18 in PDI, (78.20+1.73)% in EE
and (10.58+0.23)% in DL. The BIB-PLGA-chitosan microspheres were (2.28+0.52) pum in particle size, 0.39+0.54 in PDI,
and (78.87+1.30)% and (15.50+0.25)% in EE and DL, respectively. Both BIB-PLGA microspheres and BIB-PLGA-
chitosan microspheres showed slow-release property in gastric and intestinal fluids in vitro, with BIB-PLGA-chitosan
microspheres showing better slow-release performance. Conclusion The BIB-PLGA microspheres and BIB-PLGA-
chitosan microspheres prepared with the double emulsions solvent evaporation method showed high DL and EE,
controllable particle sizes, dispersive appearance, and slow-release property in gastric and intestinal fluids in vitro.
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Table1 Physicochemical properties of BIB-PLGA microspheres

prepared under different W1/0 volume-by-volume ratios

W1/0O(V/V)  Particle size/ym PDI EE/% DL/%
2:1 2.39+0.32 0.43£0.50 69.42+1.56 49.36%1.11
1:1 2.36+0.41 0.41+0.38  69.20+£0.85 31.34+0.39
1:2 2.31+0.37 0.37£0.05  80.04+0.60 22.26+0.17
1:3 1.82+0.15 0.56+£0.36  69.93+1.46 13.04+0.27
1:4 0.87+0.04 0.40+0.52  70.33+6.85 10.47+1.02

PDI: Polydispersity index; EE: Encapsulation efficiency; DL: Drug
loading. n=3.
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Table 2 Physicochemical properties of microspheres prepared under

different PLGA mass fractions

PLGA/%  Particle size/um PDI EE/% DL/%
2 2.31+0.37 0.37£0.05  80.04+£0.60  22.26+0.17
3 2.07+0.15 0.48+0.45  79.75+2.28  15.89+0.17
4 3.13+0.72 0.60+0.35  82.90+0.70  13.10+0.11
5 2.74+0.38 0.44+0.30  87.50+3.02  11.42%+0.39

PLGA: Poly lactic-co-glycolic acid; PDI: Polydispersity index; EE:
Encapsulation efficiency; DL: Drug loading. n=3.
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Table 3 Physicochemical properties of microspheres prepared under

different PVA mass fractions

PVA/%  Particle size/um PDI EE/% DL/%
0.2 2.11+0.08 0.35+0.18  78.20+1.73 10.58+0.23
0.4 2.45+0.54 0.52+0.18 82.01+0.98 10.55+0.13
0.8 2.55+0.12 0.50+0.33  86.22+1.36 10.39+0.16
1.6 2.74+0.38 0.44+0.30 87.50£3.02 11.42+0.39

PVA: Polyvinyl alcohol; PDI: Polydispersity index; EE: Encapsulation
Efficiency; DL: Drug loading. n=3.
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Fig 1 Transmission electron microscope images of microspheres

500 nm |
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A: Oil phase was 5% PLGA, external water phase was 0.2% PVA, and
W1/0 was 1 : 2; B: Oil phase was 5% PLGA, external water phase was 0.2% PVA,
W1/O was 1 : 2, and chitosan was 1% .

AN IR B O L LB R, B TE R BE R BIB-

PIFOER B PR RERR 45 5 () AT, PIRVBRBIAZ K PLGARIREZG (DL #27 15%.
3% 4 BIB-PLGAfS3K.BIB-PLGA-TRIEE AREkAEL 1EAE
Table 4 Physicochemical properties of BIB-PLGA and BIB-PLGA-chitosan microspheres prepared
Microspheres W1/0 PLGA/% PVA/% Chitosan/% Particle size/um PDI EE/% DL/%
BIB-PLGA 1:2 5 0.2 - 2.11+0.08 0.35+0.18 78.20+1.73 10.58+0.23
BIB-PLGA-CS 1:2 5 0.2 2.28+0.52 0.39+0.54 78.87+1.30 15.50+0.25

PVA: Polyvinyl alcohol; PLGA: Poly lactic-co-glycolic acid; PDI: Polydispersity index; EE: Encapsulation efficiency; DL: Drug loading. n=3.
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Fig 2 Release curves of microspheres in gastric and intestinal fluids in
vitro
A: Release curves of microspheres in gastric fluids in vitro; B: Release curves

of microspheres in intestinal fluids in vitro. ¥*P<0.05, vs. BIB-PLGA. n=3.
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