
Camillo Ricordi, M.D. 
 

Director, Diabetes Research Institute and Cell Transplant Center, 
University of Miami 

Chairman, Diabetes Research Institute Federation 
President, The Cure Alliance 



• Centro d’Eccellenza dell’Universita’ 
di Miami 

• MISSIONE: Realizzare un Cura del 
diabete nalla maniera piu rapida, 
efficiente e sicura posibile 

• Sede del Centro Trapianti Cellulari 
dell’ Universita’ di Miami 

• Prima cGMP Cell Factory per 
processazione di prodotti cellulari 
umani approvata da FDA per 
fornire prodotti per trials clinici sul 
territorio americano 

• Centro di distribuzione di prodotti 
cellulari per ricerca finanziato dal 
NIH 

• Certificata da FDA, FACT e AABB  

• Over 140 Physicians, Scientists and 
Staff 

• Centro della DRI Federation 



L’Impatto Globale del Diabete 
 

 

• 24 milioni di pazienti e $245 miliardi/anno 

in costi per l’assistenza sanitaria soltanto 

negli USA  

 

• Aumento del 41% negli ultimi 5 anni 

 

• 350 milioni di pazienti nel mondo oggi 

proiettati a diventare oltre 500 milioni entro 

il 2020 
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DIECI OBIETTIVI GENERALI 
 

1. “Migliorare la capacità del SSN nell’erogare e monitorare i 

Servizi…” 

2. “Prevenire o ritardare l’insorgenza della malattia attraverso 

l’adozione di idonei stili di vita…” 

3. “Aumentare le conoscenze circa la prevenzione, la diagnosi 

il trattamento e l’assistenza…” 

4. “Rendere omogenea l’assistenza…” 

5. “Nelle donne diabetiche in gravidanza raggiungere outcome 

materni e del bambino equivalenti a quelli delle donne non 

diabetiche…”  

6. “Migliorare la qualità di vita e della cura …” 

7. “Organizzare e realizzare le attività di rilevazione…” 

8. “Aumentare e diffondere le competenze tra gli operatori 

della rete assistenziale…” 

9. “Promuovere l’appropriatezza nell’uso delle tecnologie” 

10.“Favorire varie forme di partecipazione…” 

 

 



Prevenzione, Dieta e il 
Ruolo dell’Infiammazione 

nelle Malattie Croniche 
Degenerative 
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• Invasione Microbica 
 

• Ferite / Traumi 
 

• Dieta 
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Cosa Attiva la Risposta 

Infiammatoria 
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Cos’e’ l’Infiammazione Silente? 

 
• Infiammazione subliminale 

sotto il livello soglia del dolore 

 

• Indotta dalla dieta 
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Cosa Causa l’Infiammazione Silente? 
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Metabolismo degli Acidi Grassi 

Omega-6 

Linoleic Acid 

Dihomo Gamma Linolenic Acid (DGLA) 

Delta 6 Desaturase 
Activated by Insulin 
 Inhibited by DHA 

Delta 5 Desaturase  
Activated by Insulin 

Inhibited by EPA  

Cellular 
Inflammation 

Arachidonic Acid (AA) 

Gamma Linolenic Acid (GLA) 
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Toll Like Receptor-4 

NF-κB 

DNA 

Inflammatory  
Enzymes (COX-2)  
and Cytokines  
(IL-1, IL-6, TNF) 

Cytokine Receptors 

AA 

Infiammazione Cellulare Indotta 

dalla Dieta (Semplificata) 
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La Tempesta Perfetta 

(Nutrizionale) Sta Arrivando in 

Italia Attraverso i Suoi Bambini 

Ages <20 21-40 41-60 >60 

AA/EPA 
Ratio 

18.1 11.2 9.8 10.3 

Rizzo et al.  Lipids in Health and Disease 9:7 (2010) 



Senescence/reduction/absence of EPCs results in increase of 

inflammatory factors, with persistence of arterial lesions and 

promotion of arterial damage (worsening of atherosclerosis). 

CK  cytokines and other inflammation agonists; GF growth factors  



Telomere and telomerase 

© 2001 Terese Winslow  



100% 1% 50% 

Telomere Shortening:  

Age 0 to 40  

INFLAMMATORY DIET 

ANTI-INFLAMMATORY DIET 



100% 1% 50% 

Telomere Shortening:  

Age 40 - 70 

INFLAMMATORY DIET 

ANTI-INFLAMMATORY DIET 











Diabetic 
Retinopathy 

Leading cause 

of blindness 

in adults 

Diabetic 
Nephropathy 

Major cause of 

kidney failure 

 

Estimated cost of 
diabetic nephropathy 
in the US is $13 billion 
 

Cardiovascular 

Disease 

Stroke 

Diabetic 
Neuropathy 

Major cause of lower 

extremity amputations 

CV Disease & Stroke 

account for ~65% of 

deaths in T2D patients  

The Burden of Type 2 Diabetes: Micro- and Macrovascular Complications 

NIDDK. Bethesda, MD: U.S. Department of Health and Human Services, National Institute of Health, 2005.  
U.S. Renal Data System Annual Data Report 2009. 



Treatment Gaps in Type 2 Diabetes 

 Despite the availability of 12 classes of anti-diabetic 
therapies, medical needs of people with T2D remain: 

– Progressive loss of beta cell function  

– Existing treatments do not sufficiently halt the progression 
of microvascular complications (blindness, amputations, 
end-stage renal disease) 

– To date, neither a specific therapy or glucose lowering per 
se has been shown definitively to confer cardiovascular 
benefit  



Rationale for Adult Stem Cells in Type 2 Diabetes 

 Emerging new components of diabetes 
pathophysiology 

– T2D as an inflammatory disease 

 

 Concordance of MSC attributes with these emerging 
components of underlying pathophysiology 

– Anti-inflammatory effects 

– Immunomodulation 
 



MSC = Medicinal Signaling Cell  
(the injury-specific DRUG STORE) 

Arnold Caplan, Ph.D. 

DRUGS ≠ REGENERATION: 
 

•  Insulin is used to treat diabetes but does not 
cure the disease.  Need to regenerate islet cells 
or a pancreas. 

 

•  Nitroglycerin is used to treat cardiac angina 
(since 1879 for symptomatic relief)  but does not 
cure the problem. Need to regenerate damaged 
or blocked cardiac tissue. 

 

•  No single drug causes regeneration of cardiac 
or other tissue, thus, use STEM CELLS. 



PUBLICATIONS with Stem Cells in 

the Title or Abstract: 

Arnold Caplan, 2013 
 



CLINICALTRIALS.GOV  - February 2013   

304 studies with search of:  Mesenchymal Stem Cells 

Clinical Conditions for MSC-therapy: ~25% autologous 
 

Ulcerative Colitis,  Diabetes Mellitus, Type 1, Liver Cirrhosis,Nonunion Fractures, Diabetic Foot,  Critical Limb Ischemia, Dilated Cardiomyopathy, 
Autoimmune Diseases;   Immune System Diseases;   Demyelinating Diseases;   Nervous System Diseases;   Demyelinating Autoimmune Diseases, CNS;   
Autoimmune Diseases of the Nervous System(MS), Sjogren's Syndrome, Graft Versus Host Disease;   Chronic and Expanded Graft Versus Host 
Disease, Middle Cerebral Artery Infarction, Osteoarthritis, Aplastic Anemia, Maxillary Cyst;   Bone Loss of Substance, Spinal Cord Injury, Parkinson's 
Disease,  Crohn's Disease, Acute Myocardial Infarction, Multiple Sclerosis, Hematological Malignancies, Organ Transplantation, Ischemia;   Stroke, 
Systemic Sclerosis, Hereditary Ataxia, Liver Failure, Retinitis Pigmentosa, Kidney Transplant; Rheumatoid Arthritis, Lumbar Spondylolisthesis 
Involving L4-L5,   Chronic Allograft Nephropathy, Degenerative Arthritis;   Chondral Defects;   Osteochondral Defects, Progressive Multiple Sclerosis;   
Neuromyelitis Optica,  Primary Biliary Cirrhosis, Osteonecrosis of the Femoral Head, Pened Chest Surgery for Programmes Coronary Bypass, Lupus 
Nephritis, Wilson's Disease,  Multiple System Atrophy, Burns, Intervertebral Disc Disease, Chronic Myocardial Ischemia;   Left Ventricular 
Dysfunction, Relapsing-Remitting Multiple Sclerosis;   Secondary Progressive Multiple Sclerosis;   Progressive Relapsing Multiple Sclerosis, Tibial 
Fracture, Bone Cyst,Buerger's Disease, Amyotrophic Lateral Sclerosis, Allogeneic Stem Cell Transplantation, Idiopathic Pulmonary Fibrosis, Type 2 
Diabetes Mellitus, Refractory Systemic Lupus Erythematosus, Leukemia, Myeloid, Acute;   Leukemia, Lymphoblastic, Acute;   Leukemia, Myelocytic, 
Chronic; Myeloproliferative Disorders;  Myelodysplastic Syndromes;   Multiple Myeloma;  Leukemia, Lymphocytic, Chronic;   Hodgkin's Disease;   
Lymphoma, Non-Hodgkin, Degenerative Arthritis, Myelodysplastic Syndrome, ST-Elevation Myocardial Infarction, Pulmonary Disease, Chronic 
Obstructive;   Pulmonary  Emphysema;   Chronic Bronchitis, Lower Back Pain;   Disc Degeneration, Articular Cartilage Lesion of the Femoral Condyle, 
Osteoporotic Fractures, Bone Neoplasms, Solid Tumors;   Acute Kidney Injury, Hereditary Cerebellar Ataxia, Primary Disease, Autism, Limbus Corneae 
Insufficiency Syndrome, Wound Healing, Dementia of the Alzheimer's Type, Non-ischemic Dilated Cardiomyopathy, Stroke, Epidermolysis Bullosa, 
Tibia or Femur Pseudo-arthrosis, Recovery Following Partial Medial Meniscectomy, Human Immunodeficiency Virus, Stable Angina;   Heart Failure;   
Atherosclerosis;   Multivessel Coronary Artery Disease, Osteogenesis Imperfecta, Emphysema, Progressive Hemifacial Atrophy;  Romberg's Disease, 
Complex Perianal Fistula, Multiple Trauma, Osteodysplasia, Tibiotalar Arthrodesis;   Subtalar Arthrodesis;   Calcaneocuboid Arthrodesis;   
Talonavicular Arthrodesis;   Double Arthrodesis (i.e. Calcaneocuboid and Talonavicular);   Triple Arthrodesis (i.e. Subtalar, Calcaneocuboid, and 
Talonavicular), Recto-vaginal Fistula, Peripheral  Vascular Diseases, Prostate Cancer; Erectile Dysfunction, Diabetic Wounds; Venous Stasis Wounds, 
Ovarian Cancer; Sarcoma; Small Intestine Cancer. 

 Arnold Caplan, 2013 



 

1988 

MSC 

Hypothesis 

REGENERATIVE MEDICINE 



IMMUNO-

MODULATORY 

Anti-Apoptotic 

Anti-Scarring 

Angiogenic 

Mitotic 

MSC=pericyte 

natural INJURY  RESPONSE 

Regenerative  

Micro-environment 

T-cells, B-cells, 

Dendritic cells, 

T-regs,etc 

2013 

Trophic 



FDA 
• Cells and cell-based therapies are being 

managed by the FDA under the same logics as 

DRUGS are managed 

• Cells are not single molecular agents but are, 

rather, site-regulated, adaptive agents capable 

of very complex functions involving a 

multitude of bioactive factors and reactivities  

• These facts require new management logics 

and regulatory values 



ADULT STEM CELLS STRATEGIES  

IN THE TREATMENT OF DIABETES 

• Anti-inflammatory 
• Immunomodulation 
• Tolerance Induction 

 
• Tissue remodeling and paracrine effects 

on native tissue precursor/stem cells 
 

• Differentiation into insulin producing cells 
• Tissue Reprogramming 



Mesenchymal Stem Cells and T2DM (n=4) 

NCT01576328. Safety Study of Mesenchymal Precursor Cells in Type 2 Diabetes 
Condition: T2DM. Intervention: Mesenchymal Precursor Cells (MPCs). Study Type: Interventional; Phases: 1/2. Sponsor: Mesoblast, Ltd. Study 
Design: Randomized; Safety Study; Parallel Assignment; Single Blind (Subject). Primary Purpose: Treatment. Outcome Measure: Primary objective of 
the study is to assess the safety and tolerability of MPC therapy. # Enrolled:60. Age Groups: Adult / Senior 

NCT01142050. Stem Cell Therapy for Type 2 Diabetes Mellitus 
Condition: T2DM. Intervention: MSC. Study Type: Interventional; Phase: 1. Sponsor: Cellonis Biotechnology Co. Ltd. Study Design: Safety/Efficacy 
Study; Single Group Assignment; Open Label. Primary Purpose: Treatment. Outcome Measures: ITT; insulin dosage; HbA1c; Fast blood glucose (FBG) 
and Postmeal blood glucose (PBG); C-peptide levels; Serum Insulin levels; Serious adverse event frequency and severity. # Enrolled: 24. Age Groups: 
Adult / Senior 

NCT01759823. Cultured Mesenchymal Stem Cell Transplantation in T2DM 
Condition: T2DM. Interventions: Cultured Autologous BM-MSC transplantation; Other: control. Study Type: Interventional. Phases: 2/3. Sponsor: 
Postgraduate Institute of Medical Education and Research Chandigarh, India. Study Design: Randomized; Safety/Efficacy Study; Parallel 
Assignment; Single Blind (Subject). Primary Purpose: Treatment. Outcome Measure: Reduction of insulin requirement by ≥50% by the end of 6 
months post transplant and Improvement in Glucagon stimulated C - peptide levels and insulin sensitivity by HYPERINSULINEMIC EUGLYCEMIC 
CLAMP. # Enrolled: 30. Age Groups: Adult / Senior 

NCT01413035. Safety and Efficacy Study of Umbilical Cord/Placenta-Derived Mesenchymal Stem Cells to Treat 
Type 2 Diabetes 
Condition: T2DM. Intervention: MSC. Study Type: Interventional; Phases: 1/2. Sponsor: Shandong University. Study Design: Randomized; 
Safety/Efficacy Study; Parallel Assignment; Single Blind (Outcomes Assessor). Primary Purpose: Treatment. Outcome Measures: To assess efficacy 
and evaluate the incidence and severity of adverse events of transplantation treatment using UC/placenta-derived MSC in patients with T2DM. # 
Enrolled: 30. Age Groups: Adult / Senior 

http://www.clinicaltrials.gov/ct2/show/NCT01576328?term=mesenchymal+stem+cells+diabetes&rank=23
http://www.clinicaltrials.gov/ct2/show/NCT01142050?term=mesenchymal+stem+cells+diabetes&rank=9&submit_fld_opt=
http://www.clinicaltrials.gov/ct2/show/NCT01759823?term=mesenchymal+stem+cells+diabetes&rank=8&submit_fld_opt=
http://www.clinicaltrials.gov/ct2/show/NCT01413035?term=mesenchymal+stem+cells+diabetes&rank=5&submit_fld_opt=


Diabete di Tipo 1:  
 

Quando il Tuo Sistema Immune  
Decide di Attaccarti 



  Trattamenti Convenzionali 



Hanno gia’ un 

sensore per il 

glucosio a 

risposta 

immediata 

Possono 

funzionare per 

tutta la vita (in 

assenza di 

autoimmunita o 

rigetto) 

Secrezione 

insulinica 

immediata

e quando 

necessario 

Mantengono livelli di 

glicemia normali 

senza il rischio di 

ipoglicemie 

Fabbricano 

insulina e altri 

ormoni e non 

hanno bisogno di 

essere ricaricate 

  Terapia Cellulare: Perche’ le isole? 



Quando si potra’ parlare di una 

“CURA” ?  

• Eliminazione dell’autoimmunita’ o dei 

suoi effetti (e.g., induzione di tolleranza 

o barriere semipermeabili) 
 

• Sostituzione, rigenerazione o 

riprogrammazione delle cellule 

produttrici di insulina senza introdurre 

altri problemi come quelli legati alla 

terapia anti-rigetto cronica 
 





Collaborazione “Open Source” 



Chairperson Steering Committee:   

Dr. Camillo Ricordi                              

University of Miami 

Clinical Islet 

Transplantation 

ConsortiumiC
Clinical Islet 

Transplantation 

ConsortiumiC

http://www.niddk.nih.gov/


Stabilizzazione delle glicemie dopo singola infusione di isole (18 

mesi post Tx) 

 

Islet infusion 

Insulin  
Independence 

G
lu

co
se

 

Date 



Due anni dopo Tx 



Retinopatia Diabetica: 
effetto della terapia 
intensiva insulinica vs. 
trapianto di isole 

p < 0.01 for progression, groups A + B vs. group C 

p < 0.02 for progression, group B vs group C 

Transplantation 2008; 85(10):1400 and Transplantation 2011; 91(3): 373 

Number of Eyes 

All subjects at  

study entry 

Group A: medical 

therapy only 

Group B: medical 

therapy until ICT 

Group C: post ICT 

Retinopathy severity 

at entry 

entry progressed entry progressed entry progressed 

Mild NPDR 8 0 8 0 8 0 

Mod NPDR 7 1 12 0 12 0 

Severe NPDR 3 1 3 1 2 0 

PDR 13 2 28 5 29 0 

Total 31 4 51 6 51 0 



Funzione Renale: effeto della terapia 
intensiva vs. trapianto di isole negli 
stessi 16 pazienti prima e dopo il 

trapianto 

Δ GFR (ml/min/1.73m2/year) 

Median Interquartile range 

-6.7 

-1.3 

(-2.5 to -12.2) 

(-4.1 to 0.1) 

Groups 

Medical 

Post-ICT 

P med vs. ICT = 0.01, paired t test 



Il Futuro delle 

Terapie Cellulari  

nel Diabete 

Ingegneria Tissutale 

Immunoisolamento  

Conformale  

e Nanotecnologie 

Immunomodulazione 

 localizzata  

Induzione di 

Tolleranza  

Cellule Staminali, 

Rigenerazione, 

Riprogrammazione 



Ingegnerizzazione del Sito Ottimale 

Modulating the Local Environment 

Co-delivery of 
“helper” cells 

Mechanical 
Protection 

Bioactive 
Surfaces 

Vascular 
Infiltration 

Localized 
Drug 
Delivery 

In situ 
oxygen 
generation Multi-functional Platform 

Encapsulation 



….. Complete immunosuppression withdrawal at one year post-
transplant was successful in all patients with durable chimerism.  
There has been no GVHD or engraftment syndrome.   Renal 
transplant loss occurred in 1 patient who developed sepsis 
following an atypical viral infection. Two subjects with only transient 
chimerism demonstrated subclinical rejection on protocol biopsy 
despite donor-specific hyporesponsiveness.   
Conclusions. Low intensity conditioning plus FCRx safely achieved 
durable chimerism in mismatched allograft recipients.  Sensitization 
represents an obstacle to successful induction of chimerism. 
Sustained T cell chimerism is a more robust biomarker of tolerance 
than donor-specific hyporeactivity. 

Tolerance Induction in HLA Disparate Living Donor 
Kidney Transplantation by Donor Stem Cell 
Infusion: durable chimerism predicts outcome 
J Leventhal, M Abecassis, J Miller, L Gallon, D Tollerud, MJ Elliott, LD 
Bozulic, C Houston, N Sustento-Reodica and ST Ildstad 



   Alternative nella Sostituzione di 
Cellule Insulino-Secernenti 

Islet tx 

Endogenous 
regeneration 



Sviluppo di fonti inesauribili di 

cellule che producono insulina: 
 

 - animali (xenotrapianti) 
 

- cellule staminali dal cordone ombelicale                                                              

- cellule progenitrici amniotiche 

- cellule staminali del tessuto adiposo 

- cellule staminali embrionali  

- cellule progenitrici nel pancreas adulto 
 

- transdifferenziazione cellulare 

- riprogrammazione cellulare 
 
 



Cellule Staminali Derivate dal Tessuto Adiposo 

• Adipose tissue is a potential source for stem 

cells  (~400,000 cells/mL of tissue) 

• 300-500-fold more cells in fat compared to 

the same volume of BM aspirate 

• Marrow MSCs require exposure to TGF-β to 

be chondrocytes; ASCs require both TGF-β 

and BMP-6 to be chondrocytes. Therefore, 

marrow MSCS ≠ ADSCs. 

Gimble et al. 2003; Guilak et al. 2004; Aust et al. 2004, Oedayrajsingh-Varma et al., 2006. 

 

Arnold Caplan, 2013 
 



Gimble et al. 2003; Guilak et al. 2004; Aust et al. 2004, Oedayrajsingh-Varma et al., 2006. 

 

• Lipogems technology utilizes mild 

mechanical forces without the use of any 

enzyme blend 

• Lipogems Cell Products show a 

PRESERVED STROMAL VASCULAR 

FRACTION highly enriched in 

PERYCYTES AND MSCs 

LIPOGEMS: Tecnologia Italiana 

in Medicina Rigenerativa 

Dr. Carlo Venura, 2013 
 



Gimble et al. 2003; Guilak et al. 2004; Aust et al. 2004, Oedayrajsingh-Varma et al., 2006. 

 

LIPOGEMS 
non-ezymatic cell processing 



Gimble et al. 2003; Guilak et al. 2004; Aust et al. 2004, Oedayrajsingh-Varma et al., 2006. 

 

Comparative FACS Analysis 



Gimble et al. 2003; Guilak et al. 2004; Aust et al. 2004, Oedayrajsingh-Varma et al., 2006. 

 

Lipogems Product Ex-Vivo Expansion 

Day 3 Day 4 

Day 6 Day 12 



Cellule Progenitrici nel Pancreas Umano 
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DRI FEDERATION 

EDMONTON 

MIAMI 

MILAN, 

BOLOGNA, 

ROME, 

PALERMO 

STOCKHOLM 

TEL AVIV 

KYOTO 

MALAGA 

UMEA 

OXFORD 

SAN PAULO 

GENEVE 

BUENOS AIRES 

SHANGHAI-FOUZO 

HACKENSACK TIBLISI 

SEOUL 



The Cure Alliance (CA) is an international not-for-profit, 

collegial association of scientists, physicians, surgeons, 

other professionals and committed individuals who share 

the vision to promote international collaborations while 

overcoming the impediments and barriers to the 

development of cures for disease conditions now 

afflicting humankind 
 



Jeffrey Hubbell 
Alice Tomei 

Luca Inverardi 

Multi-Disciplinary Challenge 

Clinicians 

Immunologists 

Animal Model 
Experts 

Pharmacologists 

Biomedical 
Engineers 

Peter Buchwald Antonello Pileggi 

Rodolfo Alejandro 

Norma Kenyon 

Jay Skyler 

Cherie Stabler 

Chris Fraker 

Chris Fraker 



http://www.nih.gov/
http://www.citisletstudy.org/index.html
http://www.helmsleytrust.org/

