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Surface biocontamination in the ISS

ü Filters (grids and air)
ü water
ü Swabs/scotch (surfaces)
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Hydrophobic surfaces of silica glass 
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A safe and long exposure in the ISS 
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Matiss 1 – 6 months exposure in Columbus
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H03 = S/N 03

H04 = S/N 04

H01 = S/N 01

Return Grid Sensor HousingEPM rack front panel EDR rack front panel

Good air flow areas Stagnant air containing 
humidity area



Laboratory optical microscopy

40
5 

µm

15
 µ

m

9 mm

0

20

40

60

80

100

120

0 5 10 15 20 25 30

< 30µm²
N=1485

Area µm²

N
b 

pa
rti

cl
es

0

50

100

150

200

250

300

0 500 1000 1500

N
b 

pa
rti

cl
es

Area µm²

>30µm²
N=4865

0

2

4

6

8

10

FDTS Parylene

Ar
ea

 µ
m

²

 
N=269        N=172



Surface contamination by coarse particles

50 μm2

N= 4678

1500 μm2

1.6±0.2 particles.mm-2



Surface contamination by fine particles

N= 3175

0.5 μm2 50 μm2

3.3 particles.mm-2

constriction



Surface treatments and biocontamination

FDTS
SiOC
Parylene

FDTS
SiOC
Parylene

halo
Hydrophobicity : FDTS >> SiOC >> Parylene



Summary of MATISS1 results
Ø Experimental proof-of-concept : MATISS sample holder is adequate for 

investigating the particulate contamination after long-term exposure 

Ø Relatively clean surfaces and clean environment
But final coverage of 2.2% in 20 years

Ø Varied shapes in the coarse (50-1500 µm2) and fine (0.5-50 µm2) area fractions
Two biocontamination sources : scale dices (tissue or skin) and microbial cells

Ø Fraction of the coarse particles appears higher on FDTS than on SiOC,parylene
the opposite for the fine particles => impact of hydrophobic coatings
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