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Nanoparticles, Microparticles and Micromeshes
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Diabetes mellitus and Insulin
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macro/nano-delivery platforms for insulin
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Insulin granules

INS-granules crystallization process
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Insulin granules loaded microPlates

INS-uPLs fabrication process
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Physico-chemical characterization

Differential Number

65x 10
60x10°
55x 10° INS-yPLs -21.75¢2.51 mV
50 x 10°
45x10° |
40x10° |
35x10° |
30x10°
25x10° |
20%10°
15x 10° |
10x10° |
5x10% 1

0.

Number (per mL)

g 10 20 30 40
10KV X1,200  10pm 10KV X1,200 10ym Particle diameter (um)

Primavera et al., in preparation



Insulin granules loaded microPlates m
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Insulin granules loaded microPlates

Loading Release profile
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Biological activity of INS-uPL
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Biological activity of INS-uPL
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in vivo evaluation of INS-uPL

Experimental set-up

C57BL/6 male,
6-8 week-old

——— non-fasting BGLs monitoring _

“@IPGTT “4 IPGTT e IPGTT “4 IPGTT
| [ | ! !
I T JI 1 I I
-7 0 7 14 21
STZ INS-pPLs Sacrificial
IP injection IP injection time

Non-fasting blood glucose measurements

-o- Healthy mice -o- Diabetic mice

® INS-granules 4 INS-pPLs ® INS-granules & INS-uPLs

Non fasting BGLs (mg dL™")

-8~ Healthy mice -®- Diabetic mice

Time (days)

Intraperitoneal Glucose
Tolerance Test

-~ Healthy mice -e- Diabetic mice

-#- |INS-granules e |NS-uPLs

a o
o O
o O

B
o
o

Fasting BGLs
w
o
o

¢ Healthy mice + Diabetic mice
= INS-granules v INS-uPLs

3x10°%
AN - S TN
£ 2x1034 .
: § oo "
< 1x10%4 N ;
ﬂ ﬂ |
0 H H T T
1 7 14 21
Time (days)

Primavera et al., in preparation



Outlook m

v'Data generates to date show the potential of INS-uPL as a promising platform
for the treatment of T1DM with high and durable efficacy.

v Future studies will have to modulate the risk of hypoglycemia through the
addition of a highly specific biochemical sensor to refine blood glucose level
control



Nanoparticles, Microparticles and Micromeshes
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