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Cell microencapsulation purpose
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can diffuse freely

Orive ef al., Trends in Biotechnology, vol. 24, No. 5, 2003
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Cell microencapsulation in biomedical field

Cell fype

Fibroblasts Metabolic  deficiencics, @ @
neurotrophic factors, [}
epilepsy

Myablasts Metabolic  deficiencies, 9 ® @ @
neurotrophic factors,
cancer . .

Kidney cells Hemophilia, neurotrophic

factors, antiangiogenesis

Pancreatic islets Diabetes

Ovary cells Fabry disease

Parathyroid cells Artificial organs

Hepatocytes Liver transplantation

Chondrocytes Bone and cartilage regener-
ation

Leydig cells Hommone replacement

Adrenal chromaffin cells Parkinson’s disease,
chronic pain

Stem cells Bone regeneration

PCI12 ph cells factors, neu-
Totransmitters
© Myeloma cells Hepatic growih factor
Hybridoma cells Antibody production
Tumor cells Cancer vaccine,
interleukins
4 Virus producer cells Cancer
Bacteria limination of urea

Orive et al., Trends in Biotechnology, vol. 22, No. 2, 2004
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Hepatocytes microencapsulation

Nutrients
Oxygen

Metabolites
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Different systems for treating hepatic diseases

Artificial liver :
Detoxication functions

Bioartificial liver :
Detoxication functions
Metabolic activities (proteins synthesis...)

Hollow Fiber Flat Place and Monolayer Perfused Beds/Scaffolds Encapsulation and Suspension

Bhatia ef al., Cell and Developmental Biology, 13, 2002
Type of cells: primary cells, immortalized cell line
Origin : human, pig
Condition : Isolated, aggregates
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Alginate bead choice

Alginate properties :

Diffusion SRy g & on
TIHY o
Mechanical resistance (RI \g\m‘»\w\
3
N
P “

3D Environment

a
ot

M

Structure : Mooney ef al., Biomaterials, 25, 2004

Polysaccharide
Gellification (Ca?", Br?*...)

Important parameters which have an influence on
diffusive and mechanical properties :
Gellification time
Ratio M/G
Alginate concentration

Legallais er al., International Journal of Artificial Organs, 2006
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BAL : Fluidized bed bioreactor 8 /30

Immunoglobulins

Nutrients
Oxygen
Metabolites

34
entrapped into alginate bead

Detoxicated‘
plasma
Bioreactor

Plasma

Plasmapheresis 4@7 5

Patient
with
hepatic failure
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Microencapsulation process 11 /30
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Study purposes 10 /30

Mass transfer in the Bioartificial Liver
- diffusive in the bead itself

- diffusive + convective in the supernatant

Methods .
Absence of objective data:
SR -on the optimum size of beads
Results - on the optimum viscosity/type of alginate
in the fluidised bed bioartificial liver
—
Conclusions Influence of beads diameter (600 and 1000 ym)
M
Influence of different types of alginate
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Cell behaviour study 12 /30

Cell line C3A from ATCC

Backgrounds

Medium culture

- MEM Earles salts (MEM), L-glutamine

- penicillin (100 units/ml) - streptomycin (100 pg/ml)
- 1% of non-essential Amino Acids

- 1% of Hepes buffer solution 1 M

Results - 1% of sodium pyruvate 100 mM
- 10 % of fetal calf serum (FCS)
R Functions
Conclusions ammonia synthesis
— glucose consumption
albumin synthesis C3A in alginate bead
Prospects AFP secretion 1000 pm
A/
— Cell number per bead
V;':';'T-'g ~ 4500 cells / bead 600 gm
~ 21000 cells / bead 1000 pm
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Mass transfer study 13 /30 Experimental set ups 14 /30
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Determination of transfer coeffici Optimization of bead production 16 /30
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Transfer coefficient calculation K Diameter dispersal (mm)

1

Ao C ()= Cy +(Cy-C,)) exp E % V,+V) J Conclusions
Ve

Conclusi =
== .
y ® oo f—
= c-C, N H
Prospects - | — | = G YV, +V))t Prospects £
Co-Cy VaVe %07 f—o
- H
Fos— | |
150 200 250 300 Slope
Welcome Time (min) P! Welcome 3 05
to UTC +o UTC Alr ﬂOW Beads 1000 ym Beads 600um
25104108 25104108
Aude GAUTIER Hepatocytes microencapsulation for medical application : Bioartificial Liver Aude GAUTIER Hepatocytes microencapsulation for medical application : Bioartificial Liver

aude. gautier@utc.r aude. gautier@utc.r




Cell viability inside alginate bead 17 130

r— )
Backgrounds

N
)

Methods
N~—o —

Alginate bead Hepatocytes C3A

Results

) Orange Acridine Propidium lodide
Conclusions
Ne——————/
r— )
Prospects

Ne——————/
r—
Welcome

to UTC
o —

25/04/08
Aude GAUTIER Hepatocytes microencapsulation for medical application : Bioartificial Liver

aude gautier@utc.r

Effect of alginate viscosity on ammonia synthesis 19 /30
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Effect of bead diameter on ammonia synthesis 18 /30
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Effect of bead diamete glucose consumption
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Effect of alginate viscosity on AFP synthesis
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