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Actual Environmental Survey on Medical Field and Evaluation of Antibacterial
Performance for Photocatalyst (TiO,) Tile
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Synopsis:

FUIJICO has developed various photocatalyst (TiO) products such as antibacterial building
materials and air purifiers, since we had established the deposition technology of
photocatalyst by using the high velocity oxygen fuel thermal spraying method. Photocatalyst
are known to have bactericidal effects, and photocatalyst products are expected to be utilized
by hospitals and nursing care facilities where many patients have decreased immunity. In this
study, for the purpose of evaluating the performance of photocatalyst tiles in the medical field,
photocatalyst tiles were installed in a newly built acute care hospital, and the number of
adherent bacteria was measured on the floors of the old and new hospitals. As a result, the
number of bacteria adhering to the floor in the new hospital was significantly low, and the
antibacterial effect of the photocatalytic tile in the actual environment could be confirmed. In
addition, we measured the concentration of ammonia in the air and the degree of pollution
(ATP) on the floor in the hospital, conducted an environmental survey, and confirmed that the
cleanliness in the air was maintained.
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Fig.1 Sampling position in each sewage treatment room.
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Fig.2 Picture showing sampling area in the sewage

treatment room.
Table 1 Types of agar medium for each kind of bacteria
Analysis object Types of agar medium
General bacteria Tryptic Soy Agar
E. coli XM-G Agar
S. aureus Mannitol salt Agar with Egg Yolk
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Fig.3 Measurement results of general bacterial count of
old hospital (Case A).
Table2  Detection results of general bacterial count of old
hospital
. Mean + SD
Samplmg [logio(CFU/cm?)] Ave.
Point
1 2
) 3344013 3.63%£0.16  3.48%0.09
@ 3.624020  3.61%0.12  3.61=0.11
® 3324023 3.61£0.11  3.47%0.10
@ 3.65+£0.17  5.16%0.09 4.41£0.10
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Fig.4 Measurement results of general bacterial count of
new hospital before opening (Case B).
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Table3  Detection results of general bacterial count of
new hospital before opening

Survey  Mean = SD [logio(CFU/cm?)] Ave
times 1 2 '
o) 1.14£0.20 091+020  1.02%+0.19
@ 0.81+0.17 0.84+t0.19  0.83%0.16
@ 1.10+0.18 1.05+025  1.08+0.19
@ 1.13+0.05 093+0.19  1.03%0.10
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Fig.5 Measurement results of general bacterial count of

new hospital after opening.
Table4  Detection results of general bacterial count of
new hospital after opening

Survey  Mean = SD [logio(CFU/cm?)] Ave
times 1 2 '
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Fig.6 The comparison of measurement results of general
bacterial counts.
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hospital (Case A).
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Fig. 8 Measurement results of S. aureus count of new
hospital after opening (Case C).

Table 6 Measurement results of S. aureus count of 3 cases
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Table 7 Detection results of E. coli of 3 times surveys

Survey . Positive Mean + SD
Detections
cases rate [logio(CFU/cm?)]
[-] [%0]
A 7 18 2.06+0.25
B 0 0 N.D.
C 7 18 1.14+0.23

Survey  Detections  Positive rate Mean + SD
cases [-] [%] [logio(CFU/cm?)]
A 72 90 2.40+0.70
B 0 0 N.D.
C 47 59 1.58 +£0.57
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Fig. 9 The comparison of measurement results of S.
aureus counts.
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(d) The comparison of ATP value
Fig. 10 Measurement results of ATP value of 3 cases.

Table 9 Measurement results of ATP value

Ammonia concentration [ppb]

Fig. 11 Measurement results of ammonia concentration of

3 cases.

Table 10 Measurement results of ammonia concentration

Number of

Number of Mean + SD
Case
samples [-] [RLU/100cm?]
A 80 2057=+491
B 40 75120
C 80 2167=+301
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C Mean + SD [ppb
ase samples [-] ean [ppb]
A 20 72+16
B 10 7+0
C 20 58+13
3 %EEA
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