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To investigate the changes in the microbial flora on soles by wearing antimicrobial-processed socks, we examined the numbers

and species of bacteria in the microbial flora on the sole skin of 5 male adult subjects before putting socks on (upon arising) and

alter taking socks off {after about 9 hours of wear). The number of general bacteria was slightly larger after taking socks off

than before putting socks on, but there was no difference between the antimicrobial-processed socks and non-processed socks, No

changes in the species of bacteria (changes in the percentage of Nacl-resistant bacteria) by wearing antimicrobial-processed socks

were observed. The dominant bacteria, consisting of more than 50% of the bacteria collected from the soles, were S. epidermidis, S.

capilis B, and S. warneri A.

The antimicrobial activity of commercially available antimicrobial-processed socks was examined using 4 species of bacteria,

consisting of 3 species of the genus Staphylococcus (St), S. awreus, S. hycus, and S. epidermidis collected [rom the microbial flora

on the soles and K. pnemwniae: 1t was found that the 3 species of bacteria of the genus St were more sensitive to the

antimicrobial-processed socks than K. prennoniae, although the sensitivity varied with the 3 species of bacteria,

Y

F—O—R HERBRENTHT, RREER, RERARE, WEIFME

key words : antimicrobial processed socks, microbial {lora, sole healthy males, antibacterial activity
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Table' 1 Changes in the percentage of Nacl-resistant bacteria by wearing socks.

Subject Non-processed socks Antimicrobial-processed socks
No Before putting on After taking off Before putting on After taking off
Q) 90% 98% 106% 102%

@ 63 83 86 ' 68
@ 94 ‘ 87 100 79
@ 107° 94 100 99
® 89 105 96 99

Y

Table 2 Changes in the species of bacteria in the Staphylococcus genus by wearing socks.

Subject Non=processed socks Antimicrobial-processed socks
No. Before putting on After taking off Before putting on After taking off
S.epidermidis S.epidermidis S.epidermidis S.epidermidis
® S.saprophyticus S.saprophyticus
S.haemolyticus S.hominis
S.capitis B S.capitis B S.capitis B S.capitis B
® S.hyicus S.hyicus S.hyicus S.hyicus
: S.hominis S.auricularis S.haemolyticus S.warneri A
S.warneri A S.saprophyticus
® S.epidermidis S.epidermidis S.epidermidis ‘ S.epidermidis
S.capitis B S.warneri B
S.warneri A S.warneri A S.warneri A S.warneri A
® S.caprae B S.watrneri B S.caprae B S.caprae B
S.epidermidis S.capitis B
S.epidermidis
S.epidermidis S.epidermidis S.epidermidis S.epidermidis
S.warneri A S.warneri B S.warneri A S.warneri B
® S.cohnii A S.hominis S.capitis B 8.haemolyticus
S.warneri B S.warneri B
S.hominis

Underlined bacteria were dominant,

which accounted for more than 50% of

the bacteria collected from the soles.



Table 3 Antimicrobial activity of commercially available antimicrobial-processed socks.

socks S.aureus S.epidermides S.hycus K.pneumoniae Indication of antimicrobial
No a—c b-c a-c b-c a-c b~c a=c b-¢ [iprocessing
Q) 0.743 1.699 0.106 1.577 1.740 2.643 | ~1.465 0.586 [SEKO6N97 Quaternary ammonium salt
@ -0.824 0.729 | -~0.953 0.296 1.740 2.643 | -0.301 1.503 [[SEK06J00 Quaternary ammonium salt
©) ~-0.661 1.203 | -1.262 0.209 0.418 1,321 | -2.024 | -0.209 |SEK25L97 Quaternary ammonium salt
@ -0.304 0.705 | -0.409 0.69 0.068 0.971{ =-1.931| -0.116 [|SEKO3U96 Silver-containing compound
® -0.097 1.767 0.583 2.054 1.135 24821 -1.334 0.500 ||SEKO3TO7 Antimicrobial zeolite
_® 1.832 3.531 0.577 1.98 1.049 2365 | -1.390 0.444 [SEK03A98 Silver-containing compound
@ 0.038 1.902 1.531 2.934 1.408 2755 | -0.875 0.929 [SEK23V9O0 Tsukinkaisoku
0.477 1433 -1.086 0.385 1.748 3.0641 -2045| -0.230flsulfur
® -0.009 1.000 | -0.099 1.000 | -0.136 1.211| -1.855 0.196 |SEK22W93 hinoki oil
1.133 2832 -0.037 13661 -1.505| ~-0.189 | -1.960 0.081 |Non-processed
(i) 1.531 3.230 0.753 2.156 1049 | 2.365| -1.978| -0.174 [Non-processed
@ -1.446 04181 -1.49 | -0019| -1.648| -0.301| -2.170| -0.119 Non-processed

A: Number of inoculated bacteria

B: Number of bacteria on the standard white cloth contacted

for 18 hours

C: Number of bacteria on the test cloth after incubation for 18 hours

a=Log A, b=Log B, c=Log C

[y

Bactericidal activity level: a-c, Bacteriostatic activity level: b-c
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Abstract

We have been evaluating the antibacterial activity of 169 commercial antimicrobial-and deodorant-fin{shed fextile products (socks,
underclothes, bedding) since 1991, In this study, the results of this evaluation were statistically analyzed. Antibacterial z;ctivity
was evaluated by the new agar plate method and the unified test method (JIS-L-1902-98) proposed by the Japan Textile Evalua-
tion Technology Council (SEK) using S. aureus, K. pneumoniae, and E. coli. Eighty-five products (42 socks, 32 underclothes, and
11 bedding items) were evaluated by the new agar plate method and 84 products (31 socks, 37 underclothes, and 16 bedding
items) by the SEK unified test method. The results were compared among the product types according to the bacterial species, The
agar plate method showed the highest antibaclterial activity for underclothes, followed in order by spcks and bedding. The SEK
unified test method for S.aureus showed that higher percentages of products with high bacteriostatic activity in the underclothes
and bedding than in the socks. in gvaluation using K. pneumoniae, significant differences were observed in the following. (1) The
percentage of products without bactericidal activityiwas §ignificantly lower inkthe underclothes (19%) than in-the socks (81%) or
bedding (75%) (P<0.05) .‘(2) Even in products with bactericidal activity, the'[;ercentage of products with particﬁlarly high bacter-

icidal activity was higher in the bedding (19%) than in the underclothes (5%) or socks (3%).

Key words : Antimicrobial- and deodorant-finished textile products, evaluation of antibacterial activity, new agar plate method,
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SEXK unified test method (JIS-L-1902-98)
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To clarify the health hazard status and the intelligibility of the descriptions of products, we carried out a questionnaire survey

in 1,340 consumers in 6 organizations including medical institutions, and obtained replies from 632 consumers (47.2%). There

were 49 health hazard cases due to antimicrobial products, but the cause was not clarified in most cases. The consumers often had

much interest in the indication of components, precautions, and indication of materials among the descriptions of products, and

hoped intelligible descriptions. Few cbnsumers are aware of material safety data sheets. The consumers hoped that thé description

of products and the MSDS containg “descriptions of the components of the product, adverse effect information, and information on

health hazard cases".

Our results showed inadequate transmission of safety information on products: to cansumers, For the accurate transmission of

information needed by consumers, the contents of the descriptions of products should be reevaluated.
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key quds . antimicrobial products, descriptions of commercially available products, health hazard, material safety data sheet,

MSDS, questionnaire survey, safety information
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