
1. collagen gel 
2. primary hepatocytes 
3. collagen coating 
4. coverslip 
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Upper panel : effect of the rate of medium flow at day 7, on mRNA expression 

normalized with respect to RPLP0 mRNA (arbitrary units). Lower panel : effect 

of time of exposure to the flow (250 !L/min). Black squares: dynamic; white 

squares: static conditions.  

*P<0.05 with respect to static conditions; P<0.01 for CYP1As. 
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Analysis on gene expression was carried out at day 14 with a flow of 250 

!L/min. Stat (static conditions) and Dyn (dynamic conditions). 

LNF to LNF 3MC: One week-old hepatocytes were treated for 24 hours either 

with long term medium (LNF), conditioned media, or xenobiotic. LNF polymer: 

medium circulated (at 250!L/min) in the bioreactor for 7 days in the absence of 

hepatocytes. LNF stat: LNF medium maintained in petri dishes in the presence 

of hepatocytes for 7 days (static control). LNF dyn: medium circulated (at 

250!L/min) in the bioreactor for 7 days in the presence of hepatocytes. LNF 

RIF, LNF PB and LNF 3MC: hepatocyte cultures treated with 25 !M rifampicin, 1 

mM phenobarbital, or 25!M 3-methylcholanthrene, respectively. 

For each individual gene, the average ratio of mRNA expression to RPLP0 

mRNA (arbitrary units, n=3) is presented. *P<0.05 with respect to LNF Polymer 

and LNF Dyn;       p<0.05 with respect to LNF. 

 

Gene  Dynamic Static Sandwich Collagen  FIH HepG2 C3 

 Percentage SEM Percentage SEM Percentage SEM Percentage SEM Percentage SEM Percentage SEM 

Albumin  7.89 4.29 10.16 5.61 27.57* 5.71 12.19 3.96 100* 75.53 0.82* 0.04 

AAT 50.22 47.04 39.19 37.98 81.70 42.76 49.25 35.24 100 54.76 4.60* 1.09 

Factor V 15.43 4.54 12.74 4.78 53.99 29.55 15.45 4.61 100 52.25 4.17* 0.20 
Factor 

VII 7.03 4.48 5.78 4.53 14.02 5.95 5.90 3.53 100 41.70 0.99 0.01 

             

CPS1 15.31 14.98 54.26 43.14 53.60 36.73 20.30 8.67 100 70.59 0.49 0.07 

             

G6P 5.22 6.07 8.72 9.75 9.45 4.29 2.64 3.30 100* 53.00 NQ NC 

PEPCK 1 7.03 8.14 1.26 1.09 2.94 2.33 1.26 0.72 100 27.50 0.07 0.01 

GK 2.79 0.73 3.89 2.06 13.27* 4.05 13.80 15.94 100 63.82 0.12 NC 

PK-L 2.66 2.08 6.86 6.43 13.74 16.45 5.61 3.78 100 49.75 1.00 0.15 
             

ApoF 0.77 0.71 2.49 2.30 4.84 2.42 2.14 1.85 100 61.70 0.40 0.03 

ApoH 2.56 1.62 4.48 3.12 7.83 4.99 5.70 3.02 100* 42.05 2.04 NC 

             

HNF4a 82.51 23.73 70.16 20.95 97.03 42.76 78.14 28.45 100 61.81 24.23* 5.26 

C/EBPa 29.19 9.39 20.97 10.45 81.83 25.25 33.15 19.65 100 55.15 15.87 2.58 

             

NQ: Not Quantifiable  NC: Not Calculable        

*p<0.05 with respect to gene expression in dynamic conditions  

 

Gene  Dynamic Static Sandwich Collagen  FIH HepG2C3 

 % SEM % SEM % SEM % SEM % SEM % SEM 

CYP1A1 759.44 550.32 29.21** 26.40 39.74** 39.59 31.99** 29.68 100** 73.94 4.86* 1.03  

CYP1A2 24.40 8.08 2.15** 1.35 3.78** 2.48 3.05** 3.02 100* 64.52  NQ NC 

             

CYP2B6 230.05 183.11 1.75* 3.31  0.98* 0.88  1.56* 2.43 100* 52.98 0.07 0.01 

CYP2C9 17.85 7.41 4.35** 1.94  9.01* 7.03  8.11* 3.50  100* 75.46  NQ NC 

CYP2D6 29.38 26.50 34.09 32.58 45.66 25.61 33.83 28.41 100** 29.68  0.43 0.06 

CYP3A4 125.81 98.08 2.65* 1.92  1.60* 0.75  2.27* 1.79  100 100.10 0.00 0.00 

             

UGT1A1 227.90 118.26 55.82* 25.83  99.56* 31.45  62.34* 33.36  100** 63.62  NQ NC 

GSTA1 44.54 16.90 14.40** 5.72  18.86** 7.28   18.13** 7.88  100* 48.76  8.32* 0.11  

             

NTCP 1.94 1.42 2.41** 1.32  9.02** 24.44  14.11** 33.58  100** 71.10 0.00* 0.00  

OATP8 1.95 1.02 1.51 1.12 4.63 2.81  3.12* 2.20 100** 52.78  NQ NC 

             

MDR1 284.29 60.29 86.89** 10.30  89.32** 32.00  97.90** 32.70  100** 54.06  33.92** 3.39  

MRP2 1387.46 863.16 333.39* 271.88  344.62* 149.85  442.61* 246.82  100* 134.70  123.00* 4.28  

             

AhR 53.44 19.24 26.50** 7.56  52.40 24.43 54.82 42.62 100 84.83 18.72* 1.93  

ARNT 34.69 8.26 35.49 5.40 57.46** 11.09  42.77 10.38 100** 50.96  6.54** 0.66  

CAR 1.86 0.72 1.66 1.12 3.44 2.73 1.76 0.56 100** 43.65  0.04* 0.03  

PXR 95.78 21.91 86.36 16.87 112.03 36.47 99.26 29.45 100 53.95 4.67** 0.48  

GR 44.86 7.28 38.22 11.66 45.76 10.56 56.79 16.10 100** 32.67  7.51** 0.54  

             

NQ: Not Quantifiable  NC: Not Calculable         

*p<0.05. **p<0.005 with respect to gene expression in dynamic conditions 

 tolbutamide dextromethorphan midazolam 

conditions 4-hydroxylation
a
 O-demethylation

a
 1-hydroxylation

a
 

___________________________________________________________________________ 

 

FT306 

static 0.012 0.034 0.013 

dynamic 0.021 0.02 0.10 
 (1.75)

c
 (0.59) (7.7) 

 

FT309 

static 0.002 0.022 0.02 

dynamic 0.042 0.014 0.45 
 (21) (0.64) ( 22.5) 

 

FIH (mean)
b
 0.057±0.035 0.84±0.67 0.83±0.70 

___________________________________________________________________________ 

 
 

a. activities are in nmol/hour/10
6
 cells 

!"#$%&'#()*#+),!-+./012#34561*)76,.+0)$#.$1#/01.8),./#94561*)76,.+0)$:#.$1#

$%;<#()*#127+*)/2+5)*=5.$#>412/2+56,.+0)$#
c. in parenthesis : the fold induction between dynamic versus static conditions !
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