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Abstract

Objectives: This study aimed to evaluate and compare the antimicrobial activity of memory foam and latex
mattress materials.

Methods: Antimicrobial activity was evaluated against four microorganisms: Staphylococcus aureus,
Klebsiella pneumoniae, Escherichia coli, and Candida albicans. Experiments were conducted under four
conditions based on inoculum concentration and the presence of artificial body fluids. Antimicrobial activity
values were calculated based on the logarithmic difference in microbial growth between control and test
materials.

Results: Latex material showed higher antimicrobial activity than memory foam under all test conditions.
Antimicrobial activity values for latex were generally greater than 3, corresponding to microbial reduction rates
exceeding 99.9%. In contrast, memory foam showed antimicrobial activity values below 1 for most
microorganisms, indicating minimal antimicrobial effects. Variations in antimicrobial activity were observed
depending on microorganism type and test conditions, although the overall trend of higher antimicrobial activity
in latex remained consistent.

Conclusion: Mattress material significantly influenced microbial reduction. Latex exhibited strong
antimicrobial activity against both bacterial and fungal species, whereas memory foam showed limited
antimicrobial activity. These findings suggest that mattress material selection should be considered as a factor
in microbial contamination control in sleep environments.
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Introduction
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Table 1. Classification of the four test conditions

Condition Experimental Details

Condition 1 Standard Concentration* (1~3 x 10° CFU/mL), without additives'
Condition 2 Standard Concentration (1~3 x10° CFU/mL), with additives
Condition3 ~ Low Concentration (1~3 x 10* CFU/mL), without additives
Condition 4 Low Concentration (1~3 x 10* CFU/mL), with additives

* Standard Concentration: ISO 20743:2021

T Additives: mixture of artificial saliva and artificial human sweat
¥ Low concentration: 1/10 of the Standard Concentration
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=31 28 =3 40lMRE HArbESleH, A
AA = B34S 2AE] 98 DIN 53160-19
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Results and Discussion
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Table 2. Growth values and antimicrobial activity values of memory foam and latex materials against four microorganisms

Antimicrobial activity value

Growth value (F' or G%) _

Organism Condition (A=F-G)
Control(F) Foam(G) Latex(G) Foam Latex
1 1.77 1.87 <-3.54 0.00 >5.31
Staphylococcus 2 1.96 1.72 -1.87 0.24 3.83
aureus 3 1.88 2.38 <-2.59 0.00 >4.48
4 1.06 1.30 <-2.03 0.00 >3.10
1 3.66 3.40 -2.61 0.27 6.27
Klebsiclla 2 3.66 2.86 <-3.26 0.04 >6.16
pncumoniac 3 3.18 3.00 <-2.17 0.18 >5.34
4 3.05 3.17 <-2.31 0.00 >5.36
1 2.66 2.50 <-3.71 0.17 >6.38
Escherichia 2 3.87 3.64 -2.14 0.23 6.01
coli 3 3.14 2.76 <-2.35 0.38 >5.49
4 3.51 2.80 <-2.04 0.71 >5.55
1 2.99 2.63 <-3.18 0.35 >6.17
Candida 2 2.50 1.73 <-3.14 0.77 >5.63
albicans 3 224 0.77 <239 147 >4.63
4 2.82 1.37 <-2.07 1.45 >4.89

" Detection Limit: < 1.70 log CFU

T F: Growth value of control material, ¥ G: Growth value of test material

$ Wilcoxon signed-rank test: p < 0.001
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Supplementary Table 1. Mean + Standard Deviation (SD) of Control, Memory foam, Latex materials from Triplicate

Experiments
0 h after inoculation 20 h after inoculation
Organism Condition Type (log CFU) (log CFU)
Mean = SD Mean + SD
Control 4.98 +0.06 6.74 +0.08
1 Memory Foam 5.14+£0.04 7.01+0.03
Latex 5.24+0.04 -f
Control 4.36 +0.04 6.32+0.05
2 Memory Foam 4.88 +£0.01 6.60 £0.01
Latex 4.83 £0.01 2.94+0.15
Staphylococeus aureus Control 3.69 £ 0.06 5.58 £ 0.04
3 Memory Foam 4.27+0.04 6.65+0.02
Latex 4.29+£0.05 -
Control 3.40 +0.03 4.47+0.03
4 Memory Foam 3.77+0.02 5.06 +0.02
Latex 3.73+£0.01 -
Control 4.59+0.13 8.27+£0.05
1 Memory Foam 5.07+0.05 8.47+0.02
Latex 4.95+0.02 2.05 +0.60
Control 4.92+0.01 7.82+0.05
2 Memory Foam 5.08 +0.03 7.94£0.03
. . Latex 4.96 +£0.03 -
Klebsiella pneumoniac Control 3.75£005 6.93£0.02
3 Memory Foam 3.95+0.04 6.95+0.01
Latex 3.87+0.03 -
Control 3.97+0.01 7.01£0.03
4 Memory Foam 4.16 +£0.00 7.33£0.05
Latex 4.01 £0.01 -
Control 4.91+0.03 7.47+0.38
1 Memory Foam 5.42+0.05 7.92 +0.02
Latex 5.41+0.02 -
Control 4.21 +0.01 8.08 £ 0.02
2 Memory Foam 4.89+0.04 8.53+0.03
L . Latex 4.92 +0.02 2.78 £ 0.08
Escherichia coli Control 361001 675+ 0.02
3 Memory Foam 3.96 +0.03 6.71 £0.05
Latex 4.04 +0.04 -
Control 3.27+0.01 6.77 +£0.01
4 Memory Foam 4.05+0.06 6.86 +0.02
Latex 3.73+0.05 -
Control 4.49 +0.06 7.48 +0.05
1 Memory Foam 4.82+0.10 7.46 +0.06
Latex 4.88 +£0.06 -
Control 4.67 +0.03 7.16 £ 0.07
2 Memory Foam 4.84 +0.00 6.56 +0.09
X . Latex 4.84£0.01 -
Candida albicans Control 3.84£001 6.08 % 0.04
3 Memory Foam 4.04+0.01 4.81£0.03
Latex 4.09 +0.01 -
Control 3.61+0.03 6.41+0.11
4 Memory Foam 3.83+£0.03 5.20+0.02
Latex 3.77+0.02 -

* Detection Limit: 1.70 log CFU
f-: All replicates were below the detection limit (< 1.70 log CFU)
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