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Polymer Surfaces for Cell Adhesion

[I. Cell Culture on Surface-modified Polymers
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— Abstract—

Chinese Hamster Ovary(CHO) cells were cultured on the surface-modified polymers des-
cribed in the previous study(“Polymer Surfaces for Cell Adhesion. I. Surface Modification
of Polymers and ESCA Analysis,” J, of KOSOMBE, Vol. 10, No. 1, 43—51, 1989). Among
the physicochemical treatment methods, the chloric acid treatment was found to be the best
method of rendering the polymer surfaces adhesive for CHO cells probably due to the high
density of hydroxyl groups on the surface. Among the biological methods, the fibronectin
treatment was best for CHO cell-compatibility probably due to specific active sites existed
on the cell-binding domains of the fibronectin structure, When we compare the cell-compa-
tibility of the chloric acid—and the fibronectin—treated PET surfaces, the number of cells
attached on the surfaces were increased by 460.5 % and 559.0 %, respectively, after 32 hr CHO
cell culture, compared to that of untreated PET.
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Table 1. Surface modification methods and treatment

condition,

Method Treatment condition

I. physicochemical
0, plasma discharge 0.3 torr vacuum, 30 sec
Corona discharge Air atmosphere, 60 sec
Sulfuric acid H,S0,(98 %), 10 min
treatment
Chloric acid 70 % HCIO, / saturated aqueous
treatment KClO; (3/2 ratio), 10 min
[I.Biological
Plasma protein 1 % human plasma, 30 min
adsorption

Serum protein 20 % fatal bovine serum,

adsorption 37 C, 24 hr
Fibronectin 50 g / ml bovine fibronectin,
adsorption 1 hr
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Table 2. Comparison of CHO cell-compatibility of sur-
face- modified polymers (No. of seeded cells,
4%10*/ eni; Culture time, 32 hr)

Treatment polymer No, of cells attac-
method sample hed /enf { X10%)
Untreated PET 1.9
Corona’ LDPE 31
Sulfuric acid(10 min) PS 9.7
Chloric acid(10 min) PS 16.6

PET 9.0
Plasma protein” LDPE 3.1

PS 31

PET 2.8
Serum protein LDPE 3.2

PET 3.3
Fibronectin LDPE 79

PS 12.7

PET 10.9

*No. of seeded cells, 9X 10"/ eni: Culture time, 19 hr.
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Table 3. Comparison of CHO cell-compatibility of un-
treated and surface-modified PET.

Treatment Cell culture No. of Untreated
method time (hr) cells / cmf PET base
(x10%) (%)
Control 32 1.95 100.0
(untreated)
Chloric acid
1 min 32 45 2316
10 min 32 9.0 460.5
30 min 32 6.3 3209
Plasma protein 19 2.8 1421
Serum protein 32 3.3 170.0
Fibronectin 32 10.9 559.0

* No. of seeded cells, 9.0x 10" / cri for plasma protein-treated surfaces

and 40X 10"/ onf for other surfaces.
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(B) Culture time, 8 hr

(A) Corona-treated

(B) Chloric acid (10 min)-treated
Fig 2. Comparison of CHO cell growth on corona-treated and chloric acid(10 min)-treated PET surfaces
(Cell culture, 20 hr; Inverted microscope, X 100)
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