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What advantages do young 

scientists have? 

 Innovative ideas: seeing without prejudice 

 

 

 Modern methodology 

 

 

 

 

 

Imagination (lateral thinking) 

A tool box to facilitate good science 



Practical conclusions for 

young(old) scientist 

 A pre & postdoctoral training : interdisciplinery – 

question current hypotheses 

 Add more strings to your bow : gain both from 

material and life science 

 Seek an environment open to innovation: be 

critical about the track reward of your 

prospective workplace. 

 



ECM Growth factor 

Regenerative Medicine 

Effective and rapid restoration of functional tissue as a therapeutic 

response to injury, disease, or aging. 



Traditional Biomaterials 

Polymer – nylon, daklon, teflon 

Metal - titanium 

Potery 

composite 

Replaced tissues Materials 

Suture, artificial artery, 

Vein, nose, ear, tooth 

Bone plate 

tooth 

Artificial valve  



Features of Modern Biomedical 

Materials 

Biocompatible 

Biodegradable/Bioadsorbable 

Bioactive 



Stem Cell Differentiation 

Mesenchymal stem cell 

Pre-myoblast Myoblast Myocyte 

Pre-adipocyte Adipocyte Mature fat cell 

Pre-chondroblast Chondroblast Chondrocyte 

Pre-osteoblast Osteoblast Osteocyte 



Current Opinion in Cell Biology 2002, 14:633–639 



Microenvironment = “Niche” 
Niches are local tissue microenvironments that 

maintain and regulate stem cells. 

Mechanisms of stem cell maintenance are key 

to the regulation of homeostasis and likely 

contribute to aging and tumorigenesis when 

altered during adulthood. 

………………………………………………………… 



A niche consists of a local tissue microenvironment 

capable of 

housing and maintaining one or more stem 

cells …………………  

 

a candidate niche should be transiently 

depleted of its full complement of stem cells and then 

shown to take up and maintain a newly introduced stem 

cell. 

This provides evidence that the niche microenvironment 

is localized 

and not a general tissue property. 

 

Identifying Niches 







Oct3/4 

Sox2 

Klf4 

C-myc 

Oct3/4 

Sox2 

Lin28 

NanoG 

Fibroblast Stem Cell 

Cell, 2007 Science, 2007 



Cancer Stem Cell Niches 

Niche Aging 

 

Niches in Disease: 



SEM of collagen 

D.F. Holmes et al. / Micron 32 (2001) 273–285 



Collagen fiber 

Triple helix (enzyme digestion, cross linked by deamination 

 on specific lysine and hydroxylysine) 

Gly-X-Y, X, Y, proline or hydroxyproline 

67 nm axial periodicity in most tissues 

(65 nm in vertebrate skin) 

Fubril diameters depend on tissue type and  

stage of development  

(20-500 nm for vertebrate tissue) 

Entire fibrils with lengths in the range 1-100 um 



Collagen Assembly 

D.F. Holmes et al. / Micron 32 (2001) 273–285 

Gly-X-Y 



Size of collagen 

D.F. Holmes et al. / Micron 32 (2001) 273–285 



Self-Assembly and 

Mineralization of Peptide-

Amphiphile Nanofibers  

294, 2001 Science 

Application of Nanotechnology on 

Biomaterials  



The peptide amphiphile 

1. Alkyl tail (hydrophobic) 

2. Four Cys 

3. Three Gly (flexibility) 

4. Phosphorylated Ser (interact with Ca and hydroxyapatite  

5. R-G-D (cell adhesion) 

294, 2001 Science 



Molecular Model of peptide 

amphiphile 294, 2001 Science 



Self-assembly of peptide 

amphiphile 294, 2001 Science 



TEM of nanofiber self-assembly  

294, 2001 Science 



Cross-linked of PA 
294, 2001 Science 



HA crystal forming 294, 2001 Science 



Mature HA crystal formation 
294, 2001 Science 



Characteristics of PA assembly 
294, 2001 Science 





Biomaterials 29 (2008) 



Biomaterials 29 (2008) 



Biomaterials 29 (2008) 



Biomaterials 29 (2008) 



Cell Sheet Technology 



J Intern Med 2010, 267 



Surface modification 

J Intern Med 2010, 267 



Thermal-induced on-ff control of 

integrin-peptide binding  

J Intern Med 2010, 267 



Cell sheet harvest and transfer 

J Intern Med 2010, 267 



Micro-patterned-co-culture cell sheet 

J Intern Med 2010, 267 



ECM is intact after detachment by CST  

J Intern Med 2010, 267 



Corneal Equivalent 
L. Germain et al. Progress in Retina and Eye Research 2000, 19(5):497-527 









Collamer 

 Flare, cells and inflammation are 
minimized 

 Purity of Collamer™ significantly reduces 
some of the causes of low-grade 
inflammation, uveitis and iritis 

 Collamer is 100% pure polymer – no 
residual monomers are present nor any 
viruses, bacteria or prions 

 

 



What’s in Collamer? 

 0.3% collagen - optimal biocompatibility 
 

• Less potential for damage to the iris, capsule, 
endothelium and other delicate anatomical 
structures  

 

 Collagen has an affinity for fibronectin 
and attracts a monolayer on the surface 
of the lens 
 Fibronectin inhibits the deposition of other 

proteins 

 Once the monolayer is formed, a Collamer 
lens is no longer recognized as a foreign body  

 



What’s in Collamer? (continued-

) 

 Collamer seems to repair itself when 
exposed to YAG laser  

 Collamer IOL is the same material 
as the ICL 

 Lenses are tumble polished to 
assure a smooth edge finish 

 










