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Vitamin B12-conjugated Hyaluronic Nanoparticles Enhance Oral Delivery of Insulin
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Abstract; [Objective] To investigate the effects of vitamin B12-conjugated hyaluronic nanoparticles on oral delivery of insulin.
[ Methods] Insulin loaded vitamin B12-conjugated hyaluronic nanoparticles (INS/VB12-HA NP) were prepared by a modified double-
emulsion method. The particle size and Zeta potential measurements were carried out by photon correction spectroscopy. The insulin
entrapment efficiency and loading efficiency were quantified by RP-HPLC. Caco-2 monolayer was applied as a cell model for the
uptake and penetration experiment. Hypoglycemic effects of INS/VB12-HA NP on the blood glucose level of STZ- diabetic rats were
evaluated. [Results] The particle size was in the range of 185-286 nm, and their PDI values were less than 0.25. The insulin
entrapment efficiency was around 55%. The cellular uptake of INS/VB12-HA NP by Caco-2 cells was significantly higher than those of
insulin solution after incubation 0.5h and in the insulin concentration of 25-200 pg/mL. The Caco-2 cell monolayer treating with INS/
VBI12-HA NP for 4 h did not show any significant change in TEER. The VB12-HA NP transferred more insulin across the Caco-2 cell
monolayer than insulin solution did. In vivo experiments, the INS/VB12-HA NP could reduce the blood glucose level of STZ- diabetic
rats after oral administration. [ Conclusion] Compared with insulin solution, VB12-HA NP enhanced the insulin through Caco-2 cell
monolayer by transcellular pathway and showed strong hypoglycemic effects on STZ-diabetic rats.
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Fig.1 The chemical reaction between vitamin B, and

hyaluronic acid
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Table 1 Characterization of insulin loaded VB12—HA nanoparticles (n=3)
Sample VB,,-1-HA NP VB,-2-HA NP VB,-3-HA NP
Mygio-pa : M 1:1 1:5 1:10
d/nm 286 + 6 198 + 8 185 +4
PDI 0.250 + 0.006 0.239 £ 0.012 0.201 £ 0.011
Zeta potential/mV -433 +2.5 -43.9+1.0 -41.3+2.4
Entrapment efficiency/% 55+ 17 59+9 55+13
Loading content/% 2.4 +0.7 2.6 04 2.4 +0.5

PDI; polydispersity index
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Fig.3 The TEM image of nanoparticles
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Fig.4 The cellular uptake of FITC—insulin loaded VB12-
HA NP by Caco-2 cell monolayers varying the adding
concentration of insulin
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Fig.5 The cellular uptake of FITC—insulin loaded VB12—
HA NP by Caco-2 cell monolayers varying the incubation

time
Each value represents ¥ +s(n=3);1)P<0.05;2)P<0.01

ik, QI 6 Fin VB,—HA 9Kk 4] FE gl 3 &



55y HITER, AF. PRy R /4R R B12-iE B BURANAORL A £ B T IR G 2R N AMEE BRI 601

{6k 5 5 v, L I 35 FAAIG , 6B INS/ VB ,—HA NP {3
1 1o B R Caco—2 PR 540 0 7] 'S5 %35 1 1)
Y1 M 1A A 8 2ok A0 i, T A A P R A

&

3

3 80

= — = VB12-1 HA-NPs

;} —.— VB12-2 HA-NPs

= —'= ¥B12-3 HA-NPs

== Tnanlin selution
60 —T T - T - T 1
0 50 100 150 200 250

£/ min

B 6 BEFIZXEHMEAREEBNEN
Fig.6 TEER values were monitored as a function of time
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n = 3; data represented as x * s
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Fig.7 Cumulative amount of FITC—-insulin transported
across Caco-2 cell monolayers from apical chamber to
basolateral chamber
Each value represents X =5 (n =3); 1)P<0.05;2)P < 0.01.
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Fig.8 Changes in blood glucose level versus time profiles
Oral administration of 50 TU/kg insulin solution, 50 IU/kg insulin
loaded HA nanoparticles and 1 TU/kg insulin solution s.c. to
STZ-induced diabetic rats.

Each value represents ¥ +s. (n=6);1)P<0.05;2)P < 0.01.
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