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� Exists since 1964

� 3 main places : 

- Valenciennes, 

- Maubeuge (35 km) => Lab

- Cambrai (50 km)



Valenciennes University
� over 10,300 students (including 780 foreign students)  

� 8 research laboratories:

� LAMIH : human-machine systems , computing

� TEMPO: fluid mechanics, mechanical engineering, energetics

� DOAE - IEMN : electronics

� LMCPA: ceramic materials

� LAMAV : mathematics

� LSC: audio-visual studies and digital creation, 

communication

� IDP: management, humanities and social, law

and business administration

� CALHISTE: history, arts

� 650 researchers including 230 PhD students

� implied in 56 European projects since 2003 �



4

� 16 professors and assistant professors 

(director: Pr. Anne Leriche)

� 5 IATOSS (technician, secretary) 

� 3 PhD students + 3 PhD students co-supervised

������ � �	
��
� �������
��


Two research teams:

BIOMATERIALS  (6)

ELECTROCERAMICS  AND THERMOMECHANICAL CERAMICS

A technology transfer team:
Tests and industrial research projects
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RETAIN THE BIOACTIVITY 32

BIOGLASSES =>

LOW STRENGTH

INCREASE MECHANICAL PROPERTIES

Bioglasses
- Strength in bending: 

15 MPa
- Toughness

K1C »»»» 1MPam1/2

Bone
- Strength in bending: 

50 -150 MPa
- Toughness

K1C »»»» 5 - 10 MPam1/2

NITROGEN ADDITION IN BIOGLASSES:
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G1Nx : (55-3x)SiO2-13.5CaO-31.5Na2O-x Si3N4

G2FNx : (55-3x)SiO2-8.5CaO-31.5Na2O-5CaF2-x Si3N4

with x=1 to 4
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G2FNx: Si-Ca-Na-O-Nx-FG1Nx: Si-Ca-Na-O-Nx
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Glass weight % N

theoretical

weight % N

experimental

G2FN0 0 0

G2FN1 0.92 0.86 +/- 0.05

G2FN2 1.85 1.71 +/- 0.07

G2FN3 2.80 2.54 +/- 0.09

G2FN4 3.76 3.01 +/- 0.17
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Glass weight % N

theoretical

weight % N 

experimental

G1N0 0 0

G1N1 0.93 0.80+/- 0.06

G1N2 1.88 1.35 +/- 0.05

G1N3 2.85 1.75 +/- 0.11

G1N4 3.82 2.16+/- 0.09
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loss of nitrogen as Na 3NIncorporation of nitrogen

Identification & quantification of nitrogen by WDS
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2+�6 2+�:

Q2

Q3

Q2

Q3

Q4

(� »»»» -101 ppm)

SiO3 N
(d»d»d»d» -70 ppm) SiO2N2

(dddd»»»» -62 ppm) Q4

(� »»»» -101 ppm)

2+�*

Q3(dddd »»»» -91 ppm)Q2(dddd »»»» -80 ppm)

Q2

Q3

Q4 Q4
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265�6 265�:

265�*

SiO3N
(d»d»d»d» -70 ppm) 

SiO2N2
(dddd»»»» -62 ppm) 

Q4(dddd »»»» -110 ppm) Q4( d»d»d»d» -110 ppm)

Q2
Q3

Q2(dddd »»»» -80 ppm)

Q3(dddd »»»» -91 ppm)

Q4
Q4
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Nitrogen content (wt %) Nitrogen content (wt %)
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Some mechanical properties of 
glasses as a function of  N 

content
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SiO3N

N

Q3

Q2 SiO2N
2
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Bioactivity of glasses in vitro
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� New Bioglasses
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Sol Gel Glass
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Furnace entry

Flowmeter (gas control ) Vacuum pump

Sealing system

Glass melting furnace



Objectif: Revêtement des parois de macroporeux d’HA ou TCP par une 
couche de bioverre bioactive et fonctionnalisée  

Conclusions &&&& Perspectives : Tests biologiques du verre, Imprégnation de la céramique 
par le sol-gel, dopage du sol-gel avec des bactéricides ou oligoéléments (Ag, Cu, Zn, ….) 

- Evaluation de la bioactivité et de l’effet bactéricide du revêtement
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Sol Gel Glass


