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𝑚𝑃𝑄𝑄−𝐴𝐷𝐻(𝑔) = 𝑃𝑄𝑄 − 𝐴𝐷𝐻 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (
𝑚𝑔

𝑚𝐿
)  × 𝑉𝑃𝑄𝑄−𝐴𝐷𝐻(𝑚𝐿)     (Equation S1) 

 

𝐹𝑒 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 (𝐴) = 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐴𝑏𝑠 − 𝐹𝑖𝑛𝑎𝑙 𝐴𝑏𝑠      (Equation S2) 
 

𝐹𝑒 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑐) = 𝐴
(𝜀 𝑑)⁄      (Equation S3) 

 

𝐸𝑡𝑂𝐻 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑐) = 𝐹𝑒 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑐) ×  
𝑛 𝑒− 𝑜𝑓 𝐹𝑒 𝑟𝑒𝑑.

𝑛 𝑒− 𝑜𝑓 𝐸𝑡𝑂𝐻 𝑜𝑥.
      (Equation S4) 

 

𝐸𝑛𝑧𝑦𝑚𝑒 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (
𝑈

𝑚𝑔
) =  

𝐸𝑡𝑂𝐻 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑐)

 𝑚𝑃𝑄𝑄−𝐴𝐷𝐻 (𝑚𝑔) ×𝑡𝑖𝑚𝑒 (min) 
     (Equation S5) 
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Enlarged cyclic voltammogram. 
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𝐸𝐶𝑆𝐴 (𝑐𝑚−2) =
𝐶𝑑𝑙

𝐶𝑠
⁄

∆ 𝐽 =  𝐽𝐴 − 𝐽𝐶 

 

Cdl = 19.3 μF/cm2 
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𝛤

∆𝐹 =
2𝐹0

2 

𝐴 ×(𝜇𝑞𝜌𝑞)1/2
 ×  ∆𝑚

Γ𝑃𝑄𝑄−𝐴𝐷𝐻(𝑝𝑚𝑜𝑙. 𝑐𝑚−2) =
𝛥𝑚𝑃𝑄𝑄−𝐴𝐷𝐻(𝑔.𝑐𝑚−2 )

𝑀𝑊𝑃𝑄𝑄−𝐴𝐷𝐻 
 

𝛥𝑚𝑃𝑄𝑄−𝐴𝐷𝐻(𝜇𝑔. 𝑐𝑚−2𝑀𝑊𝐶𝑁𝑇𝑠) =
𝛥𝑚𝑃𝑄𝑄−𝐴𝐷𝐻(𝜇𝑔.𝑐𝑚−2 𝑄𝐶𝑀)

𝐸𝐶𝑆𝐴 𝑀𝑊𝐶𝑁𝑇𝑠 (𝑐𝑚2)
 × 𝐴 𝑄𝐶𝑀  (𝑐𝑚2)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑄𝑄𝐴𝐷𝐻 𝑙𝑎𝑦𝑒𝑟 =  
Γ𝑃𝑄𝑄−𝐴𝐷𝐻 (𝑝𝑚𝑜𝑙.𝑐𝑚−2)

Γ𝑚𝑎𝑥.  𝑚𝑜𝑛𝑜𝑙𝑎𝑦𝑒𝑟 (𝑝𝑚𝑜𝑙.𝑐𝑚−2)
 

results as a function of adsorption time; (b) PQQ-ADH surface concentration per cm2 of MWCNTs. 
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𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑔𝑟𝑎𝑚) =  𝑑𝑜𝑠𝑒 (
𝑔 𝑒𝑡ℎ𝑎𝑛𝑜𝑙

𝑘𝑔 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡
) × 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑡ℎ𝑎𝑛𝑜𝑙 (𝑔) = %𝐴𝑙𝑐𝑜ℎ𝑜𝑙 𝑖𝑛 𝑣𝑜𝑙𝑢𝑚𝑒 ×  𝜌𝑒𝑡ℎ𝑎𝑛𝑜𝑙 × 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡𝑦𝑝𝑖𝑐𝑎𝑙 𝑎𝑐𝑜ℎ𝑜𝑙 𝑑𝑟𝑖𝑛𝑘 (𝑚𝐿)

𝜌𝑒𝑡ℎ𝑎𝑛𝑜𝑙 

  
Subject data:  

Gender  : M  
Age  : 56 years old 
Weight  : 66 kg   
BMI  : 22.3  
Fasting  : Overnight (10 h) 
Last alcohol consumption : 2 months 
Dose  : 0.04 g/kg body weight 

Alcohol 15% 
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EtOH gas 

Water vapor and  

Acetaldehyde gas 

 

 

mass of ethanol = 5% × 0.79 × 350 =13.8 g 

≈

mass of ethanol = 12% × 0.79 × 130 =12.3 g

≈

 

mass of ethanol = 43% × 0.79 × 60 =20.4 g

≈
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     Alcohol consumption: 

Alcohol 5%

Alcohol 12%

Alcohol 43%

Subject data:  
Gender  : M  
Age  : 46 years old 
Weight  : 90 kg   
Fasting  : non-fasting 
Dose : 0.51 g/kg body weight 
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𝐹𝑙𝑢𝑥 (
𝑚𝑜𝑙

𝑐𝑚2 𝑠
) =  

𝑖 (𝐴)

𝑛 ×𝐹 (
𝑠 𝐴

𝑚𝑜𝑙
)× 𝑆𝑘𝑖𝑛 𝑎𝑟𝑒𝑎 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 (𝑐𝑚2)

𝛼𝑠𝑒𝑛𝑠𝑜𝑟 (
𝑐𝑚

 𝑠
) =  

𝑖 (𝐴)

𝐶 × 𝑛 × 𝐹 (
𝑠 𝐴

𝑚𝑜𝑙
) × 𝑆𝑘𝑖𝑛 𝑎𝑟𝑒𝑎 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 (𝑐𝑚2)

𝑘𝑠𝑘𝑖𝑛 (
𝑐𝑚

 𝑠
) =  

𝐹𝑙𝑢𝑥 (
𝑚𝑜𝑙

𝑐𝑚2 𝑠
) × 𝐸𝑡ℎ𝑎𝑛𝑜𝑙 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 ×1000 (

𝑐𝑚3

𝐿
) 

𝐵𝐴𝐶 (
𝑔

𝐿
)

𝑘𝑠𝑘𝑖𝑛 (
𝑐𝑚

 𝑠
) =  

𝐷 (
𝑐𝑚2

𝑠
)

𝐿 (𝑐𝑚)

𝛼 =
𝛼𝑠𝑒𝑛𝑠𝑜𝑟 (

𝑐𝑚

 𝑠
)

𝑘𝑠𝑘𝑖𝑛 (
𝑐𝑚

 𝑠
)

𝛼

𝛼

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑔) =  𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔) × 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 (
𝐿

𝑘𝑔
) × [𝐵𝐴𝐶𝑡 (

𝑔

𝐿
) + [𝑧𝑒𝑟𝑜 −

𝑜𝑟𝑑𝑒𝑟 𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 (
𝑔

𝐿 ℎ
)  × 𝑡𝑖𝑚𝑒 𝑓𝑟𝑜𝑚 𝑠𝑡𝑟𝑎𝑡𝑒𝑑 𝑡𝑜 𝑑𝑟𝑖𝑛𝑘 (ℎ)] ]

𝑉𝑑 =
[𝑡𝑜𝑡𝑎𝑙 𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑏𝑜𝑑𝑦 (𝐿) / 𝑏𝑜𝑑𝑦𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔) ]

𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑏𝑙𝑜𝑜𝑑 (
𝑔

100 𝑚𝐿
)

 

𝑇𝐵𝑊 𝑖𝑛 𝑚𝑒𝑛 (𝐿) = 2.447 − [0.09516 × 𝑎𝑔𝑒 (𝑦𝑒𝑎𝑟)] + [0.1074 × ℎ𝑒𝑖𝑔ℎ𝑡 (𝑐𝑚)] + [0.3362 × 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)] 

𝑇𝐵𝑊 𝑖𝑛 𝑤𝑜𝑚𝑒𝑛 (𝐿) = −2.097 + [0.1069 × ℎ𝑒𝑖𝑔ℎ𝑡 (𝑐𝑚)] + [0.2466 × 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)]

 𝜶̅

𝜶̅



S–19  

 



S–20  

 

 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0011430_Pierce_BCA_Protein_Asy_UG.pdf
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