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Effects of Antimicrobial Socks Using Hemp Stem Bark Extract Fibers on Foot Health
Improvement
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Abstract: With increasing global interest in environmentally friendly materials and the consequent rise in demand, there
is a growing need for alternatives to synthetic fibers, which can cause skin diseases and other side effects. The fashion
industry is emphasizing material sustainability owing to concerns about increasing carbon emissions. Moreover, con-
sumers express a strong desire for ecofriendly and sustainable materials. Therefore, clothing brand companies are devel-
oping eco-friendly products to enhance their corporate image. Hemp fibers are recognized for their functionality and are
utilized as crucial materials in the development of eco-friendly products by global fashion companies. In this study, we pro-
duced socks that effectively improve foot health using hemp stem bark extract fibers and demonstrated the positive effi-
cacy of natural fibers through functional and wearability evaluations. Hemp stem bark extract fibers showed 99.9%
antimicrobial effectiveness against bacteria responsible for sweat-induced bacterial proliferation and odor, when blended
with lyocell fibers and woven into fabric to manufacture socks. Wearability evaluations of these terry cloth socks con-
firmed a reduction in foot odor and fatigue among the participants with a consumer satisfaction of 4.63/5. These findings
confirm the effectiveness and positive impact of the natural antimicrobial properties of hemp fibers and terry cloth struc-

ture in improving foot health.
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Fig. 1. Domestic textile crops increase or decrease status. (Ministry of
agriculture, 2022, food and rural affairs' special crop production
performance)
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Fig. 2. Types of natural textile materials and comparison of Hemp and Kenaf. (Noah, 2017, Technological trends and promotion strategies of high value

added biomaterials Hemp)
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[ 1st Carding ]
1

[ Refining |
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[ Drying |

l
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[ 2nd Carding |
1
[ Ripening |

Fig. 3. Results according to the order of the manufacturing process of
hemp stem shell extraction fiber. (Kim, J. Y. 2021, A manufacturing
method of Hemp staple fiber, patent application No.10242420308
0000(2022. 07. 08)
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Fig. 5. Hemp stem shell 20% Riocell 80% mix.
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DYETES TEST REPORT VETEC TEST REPORT TEST REPORT
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Staphy )/omm aureus - Blank  Klebsiella pneumonise - Blank

Staphylococcus aureus - #1 Klebsiella preumoniae - #1

8 Z 5w _ Staphylococcus aureus ATCC 6538) : 99.9%
* Virus I (H @+ _ Klebsiella pneumoniae ATCC 4352) : 99.9%

Fig. 4. Hemp Stem Shell Extracted Fiber Antimicrobial Test (99.9%) Test Report. (DYETEC Institute, 2021)
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Fig. 7. Terry (ring) tissue close-up shot (left), sock neck knitted with B
type equipment (right).

Fig. 8. The exterior of socks made of terry tissue.
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Table 2. Hemp socks consumer satisfaction
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) 1 A
Item Survey Contents SFrong Y Disagree Average Agree Strongly Vel“age
disagree agree point
After using hemp socks, I experienced a
! decrease in foot odor and sweat. @ @ ©23% (1) @ 33% (10) © 44% (13) 420
I felt a reduction in fatigue after using hem
2 ocks £ & hemp ® 23% (1) @ 23% (8) ® 50% (15) 426
Hemp socks provide excellent comfort when
3 Womp P ) ) ® @ 20% (6) © 80% (24) 4.80
There is no foreign body or discomfort when
4 using hemp socks for a long time. @ @ ® @ © 100% (30) 500
They are suitable for year-round use. @) ®@ ® 10% 3) @ 16% (5) ® 74% (22) 4.63
Hemp socks contribute to better foot health. @ ® ® 10% 3) @ 13% @) & 77% (23) 4.66
I am satisfied with hemp socks. @) ®@ ® @ 13% 4 ® 87% (26) 4.86

Whole average

4.63

® Strongly agree, @Agree, 3 Average, @ Disagree, @ Strongly disagree.
Way to measure average point = {(Number of people answeredDx 1)+(Number of people answered@x*2)+Number of people answered(@*3)+(Number
of people answered@x4)+(Number of people answered®x5)}/Number of all the people answered
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