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Statement of Purpose:

The insulinotropic peptide of exendin-4 (Ex-4, GLP-1
analogue) has excellent therapeutic potentials in type 2
diabetes [1, 2]. However, the Ex-4 still does not free from
fast glomerular filtration, and frequent injections (twice a
day) are required for proper glycemic control. Therefore
long-acting GLP-1 agonists have been widely investigated
for incretin-based type 2 diabetic therapies [3].

To develop both long acting and enzymatic resistance
Ex-4 based drug delivery systems, the long-acting
lithocholic acid (LA)-conjugated Ex-4 derivative was
physically entrapped into the hydrophobically modified
glycol chitosan nanoparticles (HGC). Then, therapeutic
potentials and efficacies of the novel drug delivery system
were investigated in vitro and in vivo.

Methods:

Synthesis and purification of the LA-Ex-4

The LA modified Ex-4 were synthesized by coupling
reaction of NHS-activated LA with epsilon amine groull)zs

in Ex-4. After reaction, the positional isomers of Lys ,
27 27

Lys , and Lyslz’ -LA modiﬁed2 7Ex-4s were separated by
RP-HPLC. Among them, Lys -LA-Ex-4 (LAMI1-Ex4)
was further studied for drug delivery application.
Preparation of LA-Ex-4 loaded HGC nanoparticles

The LA-Ex4 was loaded into HGC nanoparticles by
using dialysis method .
Characterization of LA-Ex-4 loaded HGC nanoparticles

To evaluate the LA-Ex-4 loaded HGC nanoparticles,
drug contents were measured by RP-HPLC, and the
particle sizes were analyzed by dynamic light scattering.
Stability of LA-Ex-4 loaded HGC nanoparticles

To investigate the enzymatic stability, LA-Ex4 and LA-
Ex4 loaded HGC nanoparticles were incubated with 2mM
trypsin for 0, 1, 3, 5, 10, 20 min. After incubation, the
quantitative analysis of LA-Ex4 was performed by RP-
HPLC.

Results:

The LAEx-4 was successfully loaded into a HGC
nanoparticle as shown in Table 1 (above 63% loading
efficiency) and the LA-Ex4 loaded nanoparticles showed
narrow size distrubition (about 270 nm).

s Feed ratio Drug _ Lu:l.dmg. Particle
Samples (%, Drug/HGC) contents efficiency Size (nm)
o s (%) (%) o
HGC - - - 361.4£52.9
5.0 25 63.4 387.9+58.5
HGC-Ex4
10.0 6.0 75.2 360.9 £60.6
5.0 37 77.6 283.7£42.0
HGC-LAEx4
10.0 6.0 66.0 261.5£36.4

Table 1. loading efficiencies and particle size analysis of
LA-Ex-4 loaded HGC nanoparticles.

The LA-Ex4 loaded HGC nanoparticles also showed
different proteolytic stability. In a drug comparison, a LA-
Ex4 showed aboutl0 times increased degradation half -
life than that of Ex-4, and the stability was further
improved in LA-Ex4 loaded HGC nanoparticle (Figure 1).
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Figure 1. Enzymatic stability of LA-Ex4 loaded HGC
nanoparticle.

Conclusions:

The present study demonstrated the synthesis of LA-
Ex-4s and its application for protein drug delivery system.
The LA-Ex4 was successfully loaded into HGC
nanoparticles and the drug loaded nanoparticles showed
narrow size distribution presumably due to hydrophobic
characteristics of LA-Ex4. Finally, the elevated enzymatic
stability revealed that the LA-Ex4 loaded HGC
nanoparticles have excellent potentials as a long-acting
protein drug delivery system.
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