
OECD Singapore Conference Higher Education Futures
15th October 2015

1

WHEN ICTS MET HIGHER EDUCATION:
Will  Bioengineering take  advantage of  it?: 
the times are a-changing

II International Seminar on Biomaterials, Biomechanics and Regenerative 
Medicine
17th September 2015, Medellín

Josep A. Planell 
President of the UOC,

Universitat Oberta de Catalunya

  



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

2

http://www.youtube.com/watch?v=FBv3MDSoDfg
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More than

58,000
graduates

Nearly 

4,000
teachers

More than

4,200
subjects taught

More than

150
programmes

More than

150
agreements
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Students in more than 70 countries
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Change of paradigm  
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When ICTs met Higher 
Education, could they just be 
good friends, or something else 
should have happened?

How long should we wait for 
something to happen?

If eventually something 
happens, what type of 
relationship should we expect?
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Diversity  of 
students and 
uniformity 
facing the 
syllabus
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Technology may help to 
personalize higher education

We should consider that the 
student is part of the quadruple 
helix of education
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«The leaders of EU should recognize that high quality instruction is as medular for 
universities as pioneering research. While they coincide that researchers require a wide 
and long training, there is the prevalent hypothesis that great teachers are just born as 
such, and that high quality education just happens: such vision causes difficulties in 
education at all levels»

Mary McAleese, Ireland past-president and president of the High Level Group on Modernization of 
Higher Education of the EU

  (La Vanguardia, 15th February 2014)

It is usually taken for granted that a group of students sitting in an 
amphitheater, in front of a professor with high expertise in the matter, 
and teaching his own knowledge, is sufficient warranty for high quality 
education.  
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• Increased intensity of recruitment of students and faculty

• Branch campuses

• Mobilization of huge funds to create world-class universities 
(by upgrading existing ones or by creating and building new 
ones)

• Innovative efforts by on-line universities and for-profit 
institutions to fill unmet needs in higher education markets 
worldwide

• Relevance of rankings

Globalization of Higher Education
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The demand of higher education globally considered was about 100 million in 2009 and 
the estimation for 2030 is about 400 million (OCDE, 2008).

In order to satisfy this demand, it would be necessary to create 2 universities for 20.000 
students every day during the next 20 years.

Is it really possible to create this large number of face to face universities with public 
funds?
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Battaglino, T. B., Haldeman, M., Laurans, E. (2012). The Costs of Online Learning. In Finn, C.
E., & Fairchild, D. R.. Education Reform for the Digital Era (pp. 55-76). Thomas B.

Fordham Institute.
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Come gather 'round people
Wherever you roam
And admit that the waters
Around you have grown
And accept it that soon
You'll be drenched to the bone
If your time to you
Is worth savin'
Then you better start swimmin'
Or you'll sink like a stone
For the times they are a-changin'.
Come mothers and fathers
Throughout the land
And don't criticize
What you can't understand
Your sons and your daughters
Are beyond your command
Your old road is
Rapidly agin'
Please get out of the new one
If you can't lend your hand
For the times they are a-changin'.

(1964)



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

23



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

24



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

25



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

26



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

27



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

28



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

29



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

30



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

31



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

32



II International Seminar on Biomaterials, Biomechanics and Regenerative Medicine
17th September 2015

33

Should on-line learning try to mimic face-to-face education?

Since excellent lectures are accessible on-line, should we expect a 
disintermediation process in higher education?

In case that the present intermediation role of university teachers or 
professors looses its meaning, what will be the future role of most of 
them?

What is the education model that should be adequate for the new 
cohorts of students entering university
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On-line learning, favored by technology incorporation into pedagogy, is 
becoming well established, even in present face-to-face universities.
These changes will introduce modifications in present academic 
profiles (“disintermediation”).

Students will need to be educated and trained to work in professions 
that do not exist when they are still in college.

Education will have to be considered from the point of view and needs 
of the student (demand) and not from the point of view and availability 
of the university (offer).

Future specific modular courses may become training/learning services 
offered through internet by providers that do not need to be 
universities.
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• First Generation Biomaterials: materials used industrially in 
other applications that are requested to be inert in the 
human body environment. “Biocompatibility” tests.

• Second Generation Biomaterials: designed to be bioactive 
and resorbable.

• Third Generation Biomaterials: by combining these two 
properties, they are being designed to stimulate specific 
cellular responses at the molecular level in order to help the 
body to heal itself.

History of Biomaterials
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XXth Century: Development of the most 
relevant materials for medical applications
Metals and alloys:  Stainless steels
  Cobalt-chrome alloys
 Titanium and titanium alloys

Other: magnesium, tantalum, niobium

Ceramics:           Technological ceramics (alumina and zirconia)
Calcium phosphates

Polymers:  Synthetic origin, derived from mineral oil
Advances in processing and manufacturing technologies
New composites 

  Biomaterials were selected among existing                           
materials for other industrial applications   
exhibiting the specific properties of being as inert   
as possible in order to be as harmless as possible   
upon implantation

Most of XXth Century:  
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Biomaterials were mainly
oriented to permanent 
implants, and consisted in 
inert biomaterials that at 
present are considered 
as first generation 
biomaterials 
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In the late 80’s and early 90’s hydroxyapatite and in general calcium 
phosphates (including glasses) in bulk, granules or coatings, as well as 
biodegradable polymers, were central in biomaterials research. Bioactive and 
biodegradable biomaterials constitute the second generation according to L. 
Hench
  

Bohner, M., Mater. Today 2010, 13; 24-30

HighTech Filand. Tampere University
of Technology. www.tut.fi

National research council of Canada.
www.nrc-cnrc.gc.ca
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The focus on surfaces becomes
progressively more relevant and 
this leads the way towards what is 
commonly understood as third 
generation biomaterials.

  

Chu, P.K., Surf. and Coat. Tech., 2007

Rao, S.S. and Winter J.O., Front. Neuroeng., 2009
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New knowledge on 
biochemical and physical 
signaling and 
nanotechnology have 
become two major players 
in the field 
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Regenerative medicine: Biomaterials and Biology at the interface

Evolution of biomaterials 
approaches

Phases of stem cell 
niche activation

Instructive Materials as 
a factor to program 
stem cells
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Biology feedback to biomaterials 
fabrication 
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Biomaterial Science and Technology is a real interdisciplinary field

The inputs of computer modelling, macromolecular chemistry, free 
form fabrication methods and molecular and cellular biology produce 
an impressive boost to the field
 
But the change of paradigm comes with the concept of Tissue 
Engineering and later Regenerative Medicine. The increasing 
knowledge and control on stem cells opens a whole new future and 
demands on biomaterials. 

The new demands may range from those requested in drug or gene 
delivery to those simulating the extra cellular matrix for scaffolds in 
tissue engineering or regenerative medicine. (i.e. On the nature of biomaterials, D.
F. Williams, Biomaterials, 2009).
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COMPLEXITY
AND EMERGENCE
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COMPLEXITY
AND EMERGENCE




