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The worldwide prevalence of Diabetes mellitus evoked the need
for better treatment options. Tissue engineering showed a great
promising modality. For this, we investigated the potential role
of a three-dimensional, scalable scaffold to support IPCs sur-
vival and function in the streptozotocin- induced, diabetic nude
mice subcutaneous tissue, and to address the limits of our pre-
viously tested encapsulation systems. Isolation and expansion of
human mesenchymal stem cells were subsequently differentiated
into IPCs according to our published trichostatin-A protocol. For-
ty mice, diabetes was induced in 30, and 10 served as normal
controls. For each diabetic mouse, 3x106 IPCs were cultured with
the cytoform-400 scaffold in xenofree media with the addition
of HEMOXCell just before transplantation. HEMOXCell subcuta-
neous injections for 7 days were done to further improve niche
conditions. Follow-up for 3 months was done. The glucose toler-
ance curves exhibited a normal pattern demonstrating that the
cells were glucose-sensitive and insulin- responsive. Their fasting
blood sugar levels were reduced in 5 of them and reached near
normal values in 15 of them. The sera of all transplanted mice
contained human insulin and C-peptide with a negligible amount
of mouse insulin. Removal of the transplanted scaffolds was fol-
lowed by a prompt return of diabetes. Intracytoplasmic insulin
granules were seen by immunofluorescence in cells from the har-
vested scaffolds. Furthermore, all pancreatic endocrine genes

were expressed. This study demonstrated that the scalable scaf-
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fold with modified niche conditions can provide adequate sup-
port, an important issue when stem cells are considered for the

treatment of type 1 diabetes mellitus.
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