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Development of the evaluation method for biosolubility of nanoparticles/fibers
under pulmonary alveoli environment

YAMAMOTO, Akiko
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The purpose of this research project is to develop a new in-vitro evaluation
method for biosolubility of ceramic fibers. Co-culture of activated/super-activated human monocyte
cell line U937 with commercially available biosoluble alkaline earth silicate (AES) fibers increased

generation of hydrogen peroxide from the cells but did not accelerate degradation of the fibers.
Therefore, we established simﬁle dissolution test of the fibers into cell culture medium (as a
simulated body fluid) under the atmosphere of trachea/pulmonary alveoli environment: dripping of the
medium to the fibers on a membrane filter with 10-micrometer-diameter pores. This method can detect
the difference in biosolubility of two different fibers and possible to adjust the medium drip rate

for obtaining similar results to those of the animal tests currently employed for the evaluation of
the bioretention/accumulation rate of the fibers.
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0.9-1.1% 0.7-1.1% [6] 95%
0.028% 1% 0.84%
0.95% 1.13%[7]
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E-MEM+10%FBS
1/2-1/10

3
E-MEM+10%FBS
Na'(mg/L) 3260 3300
K" (mglL) 195.5 209.3
Ca®* (mg/L) 100 72.2
Mg?*(mg/L) 36 19.5
Cl(mglL) 3657 4493
HCOs (mg/L) 1647 1597
HPO,*(mg/L) 9% 87.0
S0,%(mg/L) 49 77.9
*(g/L) 63-80 3-5
(g/L) 0.8-1 1
**(glL) 0.25-0.4 0.86

**x(g/L) 5-10 0.5-1
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*4%C02-16%02 5%C02-20%0-



40
mF =l

w
o

[
o

Degradation rate(%)
N
o

5%C02-20%02 4%C02-16%02

5

5%C0,-20%0: * p<0.1, **p<0.05

AES 5

pH

5%C0O,-20%0, 4%C0O,-16%0,

pH
pH
pH
5 (%)*
SiO, CaO+MgO
F 76 22 2
| 73-77 22-20 5-3
2
D
1
10-100mL [5]
10-50mL

E-MEM+10%FBS
49%C0,-16%0,
@

28 7

14%

12%

T

10%

e

1

8%

y = 0.0596x°1731
R2=0.9861

6%

4%

2%

E-MEM+10%FBS_7d

0%

0 20 40 60
(mL/d)
6
50% = F_30mL/d
y =0.0089x + 0.1066 1_30mL/d
R?=1
40%
30% //
20% */
10% i
0% -
0 10 20 30 40
(d)
7
44 | 64
I
D
5 F I
F I EC
40
invitro
40
7 1
30mL 6



10-20um

10um

(1]
(2]

334 2002 1-7.

—2005 IARC
— 48 2006
A38-A43.
[3] 6.6

pp.175-185 2002.

[4 US EPA(2004) Air quality criteria for

particulate matter. EPA report no.
EPA/600/P-99/002aF

[5]L.Sompayrac
2001.
[6] 36(1998)217-223.
[7] 31 p-1736
1998.
2
2018 162 2018.

2017-006113
2017 1 17

@

@)

©)

4)

YAMAMOTO Akiko

20343882

KOHYAMA Yuko

KIKUTA Akemi



