
XLIII Annual Meeting of SBBq 
Foz do Iguaçu, PR, Brazil, May 17

th  
to 20

th
, 2014 

 
 
 

Alternative Therapies for Type 1 Diabetes: From Stem Cells Therapy to 
Innovative Biomaterials 

 
Leal-Lopes, C.1,2, Lojudice, F.H.2, Correa-Giannella, M.L.C.2,3, Kossugue, P. M.2, 

Grazioli, G.2; Mares-Guia, T. R.2, Cuccovia, I.M.1, Sogayar, M.C.1,2 

 
1Dep. de Bioquímica, IQ, USP, SP, Brazil, 2NUCEL/NETCEM, FM, USP, SP, Brazil 

3Faculdade de Medicina, USP, SP, Brazil  
 
INTRODUCTION: Type 1 Diabetes Mellitus (T1DM) is a syndrome characterized by 
autoimmune destruction of pancreatic beta-cells. An interesting alternative therapy 
for T1DM is the engraftment of insulin-producing cells clusters (IPCCs) differentiated 
from murine embryonic stem cells (mESCs). Microencapsulation of these clusters 
using biocompatible materials creates an immunoprotected environment, eliminating 
the need for an immunosuppressive regimen. OBJECTIVE: We aim to: a) promote 
the final maturation of IPCCs clusters in a functional and immunoprotected 
microenvironment of innovative microcapsules; b) analyse the process of pancreatic 
beta-cell differentiation, at the molecular level, through functional analysis of genes 
repressed during this process. MATERIAL AND METHODS: We promoted mESCs 
differentiation into IPCCs and analysed the downregulation of some genes during this 
process through qRT-PCR. We also developed two innovative types of 
microcapsules by adding polymerized laminin and liposomal glutathione to our 
previously developed biomaterial Bioprotect®. Both of these biomaterials had their in 
vitro stability tested by different types of stress. Biocompatibility was also tested 
through co-incubation with RAW 264.7 macrophages. RESULTS AND 
DISCUSSION: We confirmed the downregulation of the TXNIP gene, related to 
regulation of the redox-status, during the beta-cell differentiation process. Since 
pancreatic beta-cells are known for their poor antioxidant defences, we hope to 
improve the differentiation of mESCs into IPCCs by the modulation of TXNIP 
throughout the entire differentiation process. We were also able to produce a stable 
and biocompatible biomaterial containing polylaminin and developed a way to 
enclose liposomal glutathione into the microcapsules. Production of microcapsules 
with an extracellular membrane component (polylaminin) and with an antioxidant 
compound (glutathione) may improve the complete differentiation of encapsulated 
IPCCs. CONCLUSION: Both proposed strategies may lead to improvement in the 
efficiency of mESCs differentiation into IPCCs, by regulating their redox status 
through modulation of TXNIP gene expression and by microencapsulating these 
clusters using stable, biocompatible and functional biomaterials.  
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