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Different types of molecular hydrogen donors and their pharmacokinetics in vivo
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Abstract: Molecular hydrogen (H,) has been shown to have diverse biomedical effects. As a small molecular gas, hydrogen can be
diffused to the target without hindrance. A variety of related hydrogen products used in medical research and public health have been
developed. There are various methods of administration of H,, mainly including inhaling hydrogen gas, drinking hydrogen water,
injecting hydrogen-saline, orally taking solid-state H, sustained-release agents, and stimulating intestinal microbiomes to produce
hydrogen. Pharmacokinetics of H, in vivo vary with methods of administration and thus influence its biomedical effects. This review

summarizes the types of H, donors and their pharmacokinetics in vivo.
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Inhaling hydrogen gas
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Stimulating intestinal
microbiomes to
produce H,

Hydrogen water bathing
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Drinking hydrogen
water

Injecting
hydrogen saline

Orally taking solid-state H,
sustained-release agents

Fig. 1. Types of molecular hydrogen donors for exerting the effect of hydrogen biomedicine.
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Table 1. Main methods for administration of H, and highest hydrogen concentrations in human

Method Dosage Detected object Peak time Detection method Reference
Inhalation of 4%, 30 min Arterial blood 24 pmol/L, 30 min The blood sample (1 mL) was placed in a glass (s
hydrogen gas bottle (12 mL) immediately for the gas
chromatographic measurement (TRIlyser,
mBA-3000, Taiyo Co. Ltd., Osaka, Japan)
Drinking 0.4 mmol/L, Breath 36 ppm, 15 min The breath was immediately transferred to B4
hydrogen 300 mL a gas-tight glass syringe, and 1 mL was injected
water into the gas chromatograph (TRIlyser, mBA-3000,
Taiyo Co. Ltd., Osaka, Japan)
0.6 mmol/L, Breath 56.8 ppm, 15 min  Not mentioned (sl
300 mL

>0.67 mmol/L, Arterial blood
Venous blood

Injection of

hydrogen saline 500 mL

Skin 1.8 ppm, 30 min

1.8 ppm, 18 min
1.8 ppm, 18 min

[14]

The blood sample (1 mL) was placed in a glass
bottle (12 mL) immediately for the gas
chromatographic measurement (TRIlyser,
mBA-3000, Taiyo Co. Ltd., Osaka, Japan)

The leg was placed in a plastic bag, and gas was
collected by the glass bottles in the bag at
different time and measured by a gas
chromatograph (TRIlyser, mBA-3000, Taiyo Co.
Ltd., Osaka, Japan)
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