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A Study on the Safety of Alcohol-based Hand Sanitizers
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ABSTRACT

Objectives: In this study, the safety of alcohol-based hand sanitizers (ABHSs) for quasi-drugs and cosmetics
was investigated by analyzing the ethanol content, which is an active ingredient with a sterilizing effect, and
methanol, which is toxic.

Methods: Forty—one ABHSs were purchased at large supermarkets and online stores. Ethanol quantification
was performed by gas chromatography—flame ionization detector, and methanol quantification was performed
by headspace—gas chromatography—mass spectrometry.

Results: The ethanol content of ABHS in quasi—drugs was 49.6-67.8%, which was suitable for standard
manufacturing procedures for external disinfectants, and the ethanol content of ABHS in cosmetics was
9.1-61.3%. The methanol content of ABHS in quasi—drugs ranged from not detected(N.D.)-131.8 ppm, which
was suitable for the methanol detection standard of ethanol raw materials in the Korean Pharmacopoeia. The
methanol content of ABHS in cosmetics was 23.4-859.7 ppm, which was suitable for the detection limit of
methanol in cosmetics.

Conclusions: The ethanol and methanol content of ABHS was judged to be safe. When selecting an ABHS to
be used for sterilization, it seems necessary to check the content of ethanol, an active ingredient, and use it
according to its intended purpose.
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Table 1. GC-FID parameter for the analysis of ethanol

Condition
DB-WAX (80 mx0.250 mmx=0.25 um)
50°C (10 min), 35C/min to 200C (2 min)

Instrument

Column

Oven temperature

Inlet temperature 200C

Detector temperature 240C

Injection volume 1.0 pL

Carrier gas N (1.2 mL/min)
Inlet mode Splitless

Table 2. Headspace parameter for the analysis of methanol

Instrument Condition
Vial size 20 mL
Agitator standby temperature 70°C
Incubation temperature 70T
Incubation time 600 sec
Agitator speed 500 RPM
Syringe temperature 85T
Sample aspirate flow rate 12 mL/min
Injection flow rate 45 mL/min
Injection volume 1,000 pL
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Table 3. GC-MS parameter for the analysis of methanol

Instrument Condition
Column DB-624 (60 mx0.256 mmx1.4 um)
Inlet temperature 280°C
Inlet mode Split (20:1)
Carrier gas He (1.0 mL/min)

40C (4 min), 10°C/min to 70C,
20°C/min to 270C (4 min)

Oven temperature

Transfer line temperature 280C
lon source temperature  280C
lonization mode El (70 eV)

Acquisition mode SIM (29, 31 m/z)

AR A 7] (Headspace-Gas Chromatography-Mass
spectrometry, TRIPLUS RSH HS-TRACE 1310
GC-ISQ 7000 Single Quadrupole MS, Thermo
Fisher Scientific, USA)Z Table 29} Table 39] %2+
270 w2t B3
n.2z
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Table 4. Measurement results of ethanol in alcohol-based hand sanitizer dosage forms

Origin Formulation Number of samples Ethanol concentration(%) MeantSD’
Quasi-drugs Gel 21 49.6-67.8 59.245.2
Liquid(wipes) 3 57.6-66.8 61.145.0
Liquid(sprays) 4 56.0-60.6 57.4+2.2
Cosmetics Gel 13 9.1-61.3 47.1£18.7
"Mean+SD: Arithmetic meantstandard deviation
o 270 AEL 9.1%, 9.4%= "S- EA HEEt Z3SHA|(limit of detection, LOD), 108}~E AlAloto]
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Table 5. Measurement results of mthanol in alcohol-based hand sanitizer dosage forms

Number of Number of Detection Mthanol .
Origin Formulation detected rates concentration MeantSD
samples -
samples (%) (ppm)
Quasi—drugs Gel 21 13 62 23.8-131.8 bh.1428.9
Liguid(wipes) 3 3 100 57.6-72.5 64.717.5
Liquid(sprays) 4 0 0 N.D.” N.D.
Cosmetics Gel 13 8 62 23.4-859.7 188.0£303.2
"Mean£SD: Arithmetic meantstandard deviation “N.D.: not detected
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