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Survey on the Use of Hand Sanitizer and Component Analysis

Hye-Kyung Yoon, Eun-Ji Lee, Ye Lim Hur, Na-Youn Park, and Younglim Kho'
Department of Health, Environment & Safety, Eulji University

ABSTRACT

Objectives: Hand sanitizer is made with ethyl alcohol as the main ingredient. Problems related to the use of hand
sanitizers and cases of harm caused by the use of hand sanitizers are occurring. This study investigated the usage
behavior and recognition level of people using hand sanitizer and identified the chemical components listed in
the component label of hand sanitizer. In addition, the methanol and isopropanol contained in hand sanitizer were
quantified using HS-GC-MSD.

Methods: The investigation of the behavior and recognition of hand sanitizer usage was conducted through a
survey of 143 college students and adults. The components marked on 34 types of hand sanitizers were
investigated, and methanol and isopropanol concentrations were analyzed using the HS-GC-MSD method.

Results: According to the survey, 57% of respondents use hand sanitizers two to three times per day, 92.3% of
them do so when in public places and 41.3% of them do so at home. Ethanol, purified water, carbomer, glycerin,
and triethanolamine were the ingredients listed in the hand sanitizer. Among the 34 samples, methanol and
isopropyl alcohol were detected in 33 samples, the concentration range for methanol was ND-567 ppm, and the
concentration range of isopropyl alcohol was ND-2121 ppm.

Conclusion: The results of this study have shown that hand sanitizers are being used constantly every day, and
methanol, which is not included in the marked content, was detected in a significant concentration compared to
wet tissue. It has been found that maintenance of hand sanitizer manufacturing standards and training on how
to use them are needed.

Key words: Hand sanitizer, methanol, isopropyl alcohol, survey on the use, HS-GC-MSD
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Table 1. HS-GC-MSD parameter for the analysis of methanol and isopropanol

Parameter

Condition

Column

Oven temperature

DB-624 (60 mx250 pmx 1.4 pm)
80°C (2 min) — 10°C/min — 230°C (3 min)

Inlet temperature 200°C Split ratio 10:01
GC-MSD . Lo
Flow rate 16 mL/min Injection volume 1 mL
o Methanol 31
Quantitaion ion (m/z)
Isopropanol 45
Incubation temp 70°C Incubation time 10 min
Agiator Agitator speed 250 rpm Stringe temp 80°C
(HS) Flush time 2 min Sample volume 1000 pL

Sample Inj. speed

100 pL/s
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Table 2. The survey results on the use of hand sanitizer
Variable % Variable %
Hand sanitizer usage type How effective do you think hand sanitizer is?
Use only what's in stock 48.6 more than 20% 0.6
Buy a hand sanitizer and use it 43.2 more than 40% 13.0
Make and use 1.4 more than 60% 325
Neither carry nor use 6.8 more than 80% 474
When do you usually use hand sanitizers? more than 100% 6.5
Indoor 19.3 What side effects did the use of hand sanitizer have?
Before and after meals 17.6 Dryness 42.5
Before and after going to the toilet 8.0 Allergy 2.1
Elevators or building entrances 19.3  Artopy 2.6
Placed on a bus or subway 15.2 Deterioration of personal skin disease 33
Keep using hand sanitizer if you see it 20.6 NO 49.6
Whether to use hand sanitizer in public places? Do you use hand sanitizers at home?
Yes 99.2 Yes 41.0
No 0.8 No 59.0
How often do you use hand snaitizers in public places? =~ Why do you use hand sanitizers at home?
Disable 7.70 Lazy to wash hands 4.9
Occasionally used 67.8 Just stand out 30.1
Used frequently 24.5 Have an obession to use it 23.0
Do not use 42.0
=2 A4S BRI Hekg, olaxwddE Avks w41l Sk
o] FFEHNE B3l A& ek ohxEAUF 2 Ao AEEAF 29 T e SEAE
z}zte] 7ZEA(LOD)E 0.067, 1.661 ppme] 3L, $4EAE Bdunich ARSI HelA, 41.3%
A eS| (LOQ)Y= 0.220, 5.480 ppmelAth. & 3471 o] SEHA} 7NN E EASAE ARSI U
ol 33700lA HETA o), 28719 AlFellM A oF g AL H/Fol] ARRITE 17.6%2] SHel
FA ol de] HgkEo] HEHJAL, LOD~567.02 N AL Fal oleshA] e AFHARE ol 7t
ppme] F= WS UEhllth olazeddE S0l Stk FDACIA £aEA= &3 ¥)rt A
3470 Foll 33700l AEFHA o1, 1170] Aol 48 = gle Aol ARgske S Ak ot
A A7FeHA o) ido] AEH UL, LOD~2,121.37 ppm 2 Yip 5(2020)9] AFellM e dEs 7o ® 3
= H9E YERITH(Table 4). SamAle] HFE WAske Aas ASHLR 9
SRtz T4 AT oY £ Bobs
.o & & AT E25AE AT S Bshe ¢
A A} el Ea5A tale] £471%
1. MEEA} st Aol Basit
® Qo] AEEARs v g Leelos
Aasle] QR B AR BEFO Be HLF 9 2. HRMESAL
F2 AYET BY HERA SUA Utk B £auAle] AR B 4Rl shues 93
2000 YO ehbA Hth B AREA A% 92 S0 £F/)) AFS F & Aok Fe
e BEAlel AuMdAz 2280 sl AR
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Table 3. Ingredients of the hand sanitizer

Ingredient name

Use of purpose

Number of product

Ethanol Anti-viral effect 34
Carbomer Adhesive multiplier agent 34
Water Solubility 32
Extract Moisturizer, skin conditioner 32
Glycerin Moisturizer 22
Triethanolamine pH adjusters, surfactant 18
Oil Moisturize 10
Perfume Flavoring agent 9
Propanel/2-diol Concentration sensitive agent 9
Tocopheryl acetate Antioxidant 8
Butylene Glycol Moisturizer 7
Aminomethyl Propanol pH adjusters 5
Polysorbate Hydrophilic nonionic surfactant 4
L-menthol Disinfectant 3
Sodium hyaluronate Moisturizer 3
Panthenol Lubricating agent 2
Disodium EDTA Antioxidant anti-oxidant 2
Limonene Flavoring agent 2
Arginine Moisturize 2
Isopropyl Myristate Bonding agent 2
Tromethamine Flavoring agent, pH adjusters 2
Hyaluronic acid Moisturize 2
Polyethylene Glycol Flavoring agent, surfactant 2
Linalool et al. (27 compounds) 1

Table 4. Concentration (ppm) of methanol and isopropyl alcohol in hand sanitizer

Detection . . . .
Detected . Percentile Percentile Percentile Percentile
Compounds Sample  LOQ sample frecz;e)ncy Min (25%) (50%) (75%) (90%) Max
0
Methanol 34 0.22 33 97.1 ND 3.7 9.1 68.2 84.0 567.0
Isopropyl 34 5.48 33 97.1 ND ND ND 92 305 21213
alcohol
Y A ST BT EeloRgolnle Ak EASAZE S b e tiE BAS
pH ZE&, AWEAGA §E2 ARE-EA] T Alghe] Zkal ARgsflor & Far) ok
JNE F FoE e Qo wuHgn =
SLAZYZe AR AT e EHL 1} £y
3}

= i
ERlTE 7 vp et 2 B HolAlE|o| s 3t
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Fig. 1. When hand sanitizers are used in the survey
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