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40-150"% WHAMINAFDUANNYNG BYBIDIANUNUNTANNT NI Msnadauanuiudunssuazgiewss
MFIANAAONNENTY 1.0-5.0 n./4@. S0 T >0.9999 SagazypInsAunauaglugie 99.0-103.0 AT
nnmanmluSudiendy ssuheunsssswhaindensiiiaiisansuld (RSD <3%) danfavasmsdadesinm
WA 1.81, 1.76 WAE 1.80 %v/v MNMHU FANNAVBINTATIANY 0.18 %v/v wazmANN LU UIT ALY
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£d aca < a S YV ac o = a
ﬂ'ﬁ'ﬂﬂﬂaﬂﬂ’ﬂﬂgﬂ@lﬂﬁ“ﬂaﬁ’)ﬁ’)Lﬂ'ﬁS‘Vi‘lJ’SN']mLLaaﬂaﬂﬂaﬂiﬂ?ﬁttﬂﬁiﬂiuﬁiﬂﬂiﬂw LHUSND U LSS

UNin

L‘ﬁlaﬂﬁl’lﬂluﬂﬁﬁgﬁu‘ﬁ'gﬂFNflaﬂ’l‘lm‘l’iﬂjﬂ‘l’iLLW’*Z:’SZ‘U'W]‘UENI’iﬂaG]L%ﬂl’l%ﬂiﬂi’iu’l 2019 (COVID-19)
malulsanauazedszna imliimssassdlionuduivsamilumsquatlasfuauasnnlsadaidalhsa
Talsin 2019 (COVID-19) Tasmslavihmnawniis wanidesmaagamuiuese liagladdafugiheii
msla 1w wazwiudniiatos q Fmshenuszanailamendasarihenuazaaiiafiusanasadiiiu
dutsznavlugluuumsasmsuaziaaloalilih (Juiswilsildsuanaiisunndmiumatiasiuauias
paslsznmuludszmdlng lagudadasiainanimsnmhealuissamasdunsnang ndszmeanssnsi
MNET0NGY LaN 137 Aaus 549 W.A. 2563 vualiwdadariniuanesadiludiusznauiiaguainie
dmsuiie Taeiagussasditarhanuazarnialoalailih saduedasdhan wasmualiiadasdan
fananianuNiuzaeiawaanadadnsatomMuea (ethyl alcohol %38 ethanol) lalslnsiauaanases
w3 lalalwswiuea (isopropyl alcohol 3@ isopropanol) tBu-Iwsiauaanadas wia LBU-1WSIIULS
(n-propyl alcohol %38 n-propanol) tienasiReIsananTINAUGBlaipanSREa: 70 laaUSinas
msfnniReiiagussadlumanannuazmanadeuanugndaweisiensifinauaanasadlunaadu
fifiuoanszadiiiudiulsznauiioguainiodmiuiie TasmansawIeudatildoiunai ldUsnumsai
van Uszndaaldis mansoienzimsnguuoanasading 3 xiia ldwsoudu laglfmaiaudalasnTnani
Fudumaiaiiienuhuszamuiimnzge sinsaanaseumsiiivinaiasldaguiug msnagauanu
gNAewaes (method validation) Lﬁﬂ%éﬁ’iﬁ%ﬁlﬁﬁmmgnﬁmmmsau gnsoihlllFanaiene
AuMwrasHAnAnThenuazeiiafituesnegadiiudutsznauliiulumulssmanssnsansisaqy
iadlumaduasasguilaaldudnsaniildinassu wasiivssansmmanaingussaad

m“"ﬁaaﬁauazqﬂnitﬁ’

1a309aalWFhAR® 0.1-0.01 fadn3u

idasufalasaninnsi (GC) (Agilent 6890 series) Usznaude detector %iia Flame ionization
detector (FID) szuuiiaansoanlusia logldmeani DB-624 2119 0.53 mm I.D. x 30 m length x 3 pm
film thickness

d13LANLAZEIININIFIU
d13tAH methyl alcohol %iia analytical reagent grade
8130160937 d13 ethyl alcohol, isopropyl alcohol w8z n-propyl alcohol (Chem Service)
a < al v g . ® a £ <
ANNUIEND >99% LU TNINTFIU Uazds 1,4-dioxane (Merck®) ANuUIENG >99% U 5MIATFIU

%4 internal standard

Mad
1. HaedamimenNazaaiieniusanadadaiulsznaugluvuaniaisnauetloslsndan
weanadaand 3 e Wudinusznay Teefidiunanuaei, carbopol, triethanolamine wazinvien (iu

dutsznau dmsuldilu Matrix blank wWal#lunsasiadau parameter 2asmsnagauanulilavasis
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ALY WU ANUNNILRIZA (specificity) ANNAVBINTATIANY (LOD) AannazasmsiadeUsana
(LOQ) mnadauanuiuidunsauastaussmsiesey (linearity and working range) uazanuuiy
(accuracy)

2. fhetawdadurienuazaaiiafiuoanagadiiudimsznousiuuueaiiui 3 does
ﬁﬁa’mﬂszﬂawamaanaaaﬁuaﬂﬁﬁmm ethyl alcohol, isopropyl alcohol L8z n-propyl alcohol ez
fimsnemheluiaseme tialdlumsnagauanuldlauesiiiam: parameter ANuLiigs (precision)

3. dhesndadnrhenuazneiieiiiueanesadiiudulsznausiuuumainiuam 170 da
fidanmalasmhenuiguazifissnaums sswhadauiiney eiigueu 2563

ASNMInadau
MILHIENEITALAI831033)U4 Stock standard solution waz Standard solution
d13azananInIg U Stock standard solution wisalaedasns ethyl alcohol, isopropyl
alcohol 1@z n-propyl alcohol waasnfina WU 0.5 N3N a9ly volumetric flask U1 10 Nadans Usu
US11@5828 methyl alcohol auasudsunas aslﬁﬂnazmammgm (stock standard solution) 284 ethyl
alcohol, isopropyl alcohol a2 n-propyl alcohol ﬁﬁmmtﬁuﬁu 50 HaanNINAaNaIANT
§139za180103374 Standard solution tw3anlastliue stock standard solution u@azxiie
PUIU 5.0 adanT 89k volumetric flask 2110 25 §858035 USUUSHN05078 methyl alecohol auasuUIIING
ﬁ]xl@i”mia::mammgm (standard solution) 284 ethyl alcohol, isopropyl alcohol 482 n-propyl alcohol
fiflenudadu 10 fadnsudaiadsns
d138za183810337U Internal standard solution w3salaatans 1,4-dioxane MUY 1.5 NTN
a9ly volumetric flask 219 50 §83an5 @3 methyl alcohol wehldarmauazlsuUsuInsMe methyl

alcohol auUAsUUSHNINS 2219 internal standard solution NNANNNTY 30 NadNSNAINIDANT

35AH
& o v A @ 2o A A ¢ ' v v
RMpENNANNNTIANNFzInlanlusanagadlludiudsenaugUiuuralszann 0.5 NN A
P39 LWTHIAN® 0.1-0.01 §aan5N a9lu volumetric flask 2@ 10 Jadans azaauazlsulsinasee
methyl alcohol MUY Yilaansazanamadausunas 1.0 1ada03 a9l volumetric flask 2110 10 85305

v 1 a a

WNFISaLaIe internal standard ANNNAU 30 NAdNINABNAFANST USNI9S 1.0 Nadans UsulSuneasas
methyl alcohol auasuUSINGS HuluzNaui2INe 2 Fadans wiaihltAwneiusinameaiasasliadaly
AMANNNANEHUSIUULEENDERENT 3 ¥R MAIad GC-FID Detector lganmzlusunsy

atuyiNN Column Oven 40°C 94 150°C , Injection port temperature 250°C, Detector temperature 250 C

9 u
[

a9IM5 ke 3.0 T8dan5aa19 wazUSinesmsie 1 lulasans

iadnnzueaaias GC wianldnu asasgauamumINzaNweeszuy (system suitability) g
msﬁmwsaxammmgmwamlm ethyl alcohol, isopropyl alcohol a2 n-propyl alcohol ﬁﬁm’lmﬁuﬁu
3.0 108n3uABNaasAT MU 3 T M %RSD 294 peak area ratio, retention time (RT),
Theoretical Plate count tas@ tailing factor laginasigansUAINITASINFDUANNLANIZFNYBITEU
ﬁﬂf‘;’ %RSD (peak area ratio) <3%, %»RSD (RT) <3%, Theoretical Plate count (EP), N >20,000 t.ae
tailing factor 0.8-1.2
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NINAFBUANINGNABILANITILATIZY (Method Validation)™
m'iﬂ%'"l\‘lﬂ‘rlwu’lﬁlig"lu (Calibration curve)
(IBNEITAZAENINIFIUNTNDN ethyl alcohol, isopropyl alcohol waz n-propyl alcohol NHANN

T a a

WNTY 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 AT 6.0 NAANINGDNAAANT WOAATNILATDI GC UAIFTNANUNIANTFIU

L v v ¢

' v v o & Ay v ° v @ a . . v A
FEWINANUBNTUANUNUNLONA MinammdnUseandandunus (correlation coefficient, r) lag r 7

gansulanaalaitiaanii 0.995

NMINAFDUANNINNIZUBNID (Specificity)

ANFITzANENINITFIUNTNYDY ethyl alcohol, isopropyl alcohol, n-propyl alcohol tas
1,4-dioxane (internal standard solution) AiRANNENTY 3.0 Hadn3uAaiaaans wazasazmacIagn
Bhiedes GC meldanmeimvue tansradaunsienyeasng 4 5iia mnmssunmueesssauludiad

LaADINAI retention time WeNIANULALAU

A0NeUaIN13032aNy (Limit of Detection, LOD)

wﬂaaﬂmﬂLaumiazmﬂmmgmﬁq 3 5o enuENTU 1 aeludnatne Aese 7 2 Tage LOD
uhiuanaEauasasiisula il signal-to-noise ratio snnnwmdauhsu s snmiludesalagUsnns
YNAIDEN

AeNewaInNadiUsana (Limit of Quantitation, LOQ)

nodaulaglinasarmeNAsTIUN 3 790 anudutulndidaseigauainawainassIu uazidu
internal standard solution ﬁﬁmﬁmﬁuﬁu 3.0 NAANSNABNAAANT 841U matrix blank I@TIEHINIUIU 7 5231:1
uarminaniuasagazlagusinasyes %Recovery waz %Relative Standard Deviation (%RSD) Tog

'3 . U k4 = L £4 | 1
NTIEANITUAISDEAZYBINSAUNGY (%Recovery) favaglunie 95.0-110.0% waze %RSD <3%

MInaFauANNTUUTUATILAZEIBINITIATIZH (Linearity and working range)
Wnansinasyludade Matrix blank fissduananduty 1.0, 2.0, 3.0, 4.0 Waz 5.0 Hadniu

Rafiadans Jeeisziuas 3 9 wdhanvnespussrhsenudiiuuariuilaieuesasinasu

fdnludegn emmamusnamsnasgufionany wasmduUszandanduwus (correlation

coefficient %138 r) Zam r Neansulanalitipaniy 0.995

NINAFAUANNUNUUAZANNA B (Accuracy and Precision)
ANNuNY (Accuracy)

JinniUsnauaanagadluiiadn Matrix blank 7 LANFITTAENINIFIUNFNYAN ethyl alcohol,
isopropyl alcohol, n-propyl alcohol T¥ianududu 19, 39 uaz 49 Fadniudaiianans NszduANNTNIY
3 59U Ienziszauar 7 91 mwalSinaeanagefilisuiiisuiunsnaspuiiudesaslasysinns
UM BEAUBIMSAUNAU (%Recovery) LLazmﬁ"aaazwmmLﬁmmummgmﬁuﬁwﬁ' (%RSD)
Tagn iz ansua9a3aeazuINsAUNaY (%Recovery) Aadag Uz 95.0-110.0 uasm %RSD <3%
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AN (Precision)
MsIaNT lidudenu (Repeatability)
a P a o ¢ o A A P '
AeNeiUSinuueanagad lundadasimenyazaaiisiiiueanagastludiulsznausduvuias
Nilupanadgaduenyiiauay ethyl alcohol, isopropyl alcohol was n-propyl alcohol lu@andne Aaszw
MeeNar 7% uarmnanUsinauaanadas ludaailusasazlesUsines muiae %RSD lasini
gan5ulevaia %RSD<3%

MIIANEHTITEHITI (Intermediate precision, between-day)

Aensilinauaanssadlundadasiienussaaiiofiiuaanasadiludiulssnausiiuuiaa
fiflueanagaduanyiinues ethyl alcohol, isopropyl alcohol uaz n-propyl alecohol Tudaghe Wunan 5 Su
Suaz 7 9 udrenanUsnausanageslusathaiudasazlagUsinas e %»RSD lasinasizansy
lowaee %RSD<3%

ez laaasnindiase (Intermediate precision, between-analysts)

Annsilinauesnssadlundafuihanuazaaiiofifiueanasadihdussnausluuuaa i
uaanadaauanyiinuag ethyl alcohol, isopropyl alcohol uag n-propyl alcohol lumads lagindasizi
3 AU AUAE 7 % uammnamyinaueansgadlusathaiudasazlasy3ines Ussfiuanuuaneeas
HaMsaITIANERSnaLeanagasludinthe Tagtiniaszing 3 au mume %RSD lagnasioansy
lowaeen %RSD<3%

MUz AN kNN INITIATIER (Measurement uncertainty)
msdsznaamanuliwiveuraimsia® lagmilsdeundwwasenalivivsunnunassiuyes

MmN NwLYBUNING wamameNNlitiuaurnefstauaNNEaNY 95% (k = 2) Tumsuszidiu

U ] 1 a I acal v a o] 1 [ v a

ey biwduaurasmsiwnziaaisilanadau Usuamsinumbhailusesazloastsnnes (wv/v)

Togmwauenunduasssiasanunnnwinasulesldaumsiduase®

We

m‘mmaaummuﬂmﬁum\mmnswwmm'ﬁgm (Calibration curve)
ATINNIFIUYN ethyl alcohol, isopropyl alcohol ez n-propyl alcohol NZAWNANNLTNTIU
a a o 1T a aa [ [ IS a £ [ [ . .
0.5-6.0 HaansuAaladans danudunusidudunsauaziimanyssanSanauwus (correlation coefficient, r)

WNNU 0.99998, 0.99998 WAL 0.99997 MNMNU AILFAI LUMWN 1

Ettvd sleshel hagropyd. sieohaol.

REETITEIT

[T 1w o am s m am rm

i 1 anudunusiudunseoinsnanasgIu ethyl alcohol, isopropyl aleohol waz n-propyl alcohol
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MINAFDUANNINNIZYDNID (Specificity)

Lﬁaﬁmmiaxmﬂmmgm ethyl alcohol, isopropyl alcohol, n-propyl alcohol ttae 1,4-dioxane
(internal standard solution) msﬂﬁ'ama::wmmém GC wunansauaniezae ethyl alcohol,
isopropyl alcohol, n-propyl alcohol tae 1,4-dioxane panNNule laedi@ retention time Uszane
5.1, 5.7, 6.6 WAY 8.4 WITl MUSIAU DARAMFIANLAUSNUULBINDTDA LU TALMLAIDENHIAN U
‘v‘hmmazmﬂﬁa‘ﬁﬁuaanaaaﬁtﬂudauﬂszﬂaugﬂunm% (Matrix blank) 4az@IeEANN MITNANNELDIND
ﬁﬁuaaﬂaaaﬁtﬂudmﬂi:naugﬂu‘umaa #iflunanagaduenyiinua ethyl alcohol, isopropyl alcohol

uaz n-propyl alcohol wunlififavasansduluaiadaesuniu aauaaslumwi 2-4

M 2 TﬂiuﬂwLmsmmm‘smmgm ethyl alcohol, isopropyl alcohol, n-propyl alcohol a2

1,4-dioxane (internal standard)

FIDZ B, Bad Signal (LOD_ALC_T805S6TL00_ALC_ 390503 20200019 13 10- 1 28 _MAY_7020_000.0)

] I0|

2w 3 Tasunlnunsuaae Matrix blank

< ¥ v a 4 . . .
NMINAFIUANNUULFUNTIUAZAIYDINITILATILH (Linearity and working range)
J v v A a o & A v o o L ] v 3
ﬂiW\Issmnmmmmuﬂmmimmgmmwmﬂuwuﬂmwﬂummauwuﬁmmauma Tog@muin
t-s' t-s' a s S a £ [ L . .
mmwmﬁuﬁuwmmimm@mLaaﬂmmnmmswzﬁlﬁ wuhiaaulseandanaunus (correlation coefficient, r)

WNNU 0.99998, 0.99998 WAL 0.99998 MNAINU AILFAILUMNN 5

MINAFaUANNUNY (Accuracy)® ¥

nnMIeNUsnuueanagadlualadne Matrix blank ‘7;Laumia:mﬂmmgmwamm ethyl
alcohol, isopropyl alcohol, n-propyl alcohol liilanuudng 19, 39 uas 49 Faaniudaiianans Hszau
anudutu 35U Tieneiasiuas 7 9 wuhe %Recovery agluing 99.45-102.79 waze %RSD
28/l1229 0.26-0.61 dauansluamaail 1
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| ST I S T SR TR T 1

MWD 4

Tasinlnunsneasdiadnwdndusinanuazaaiiefiiveanagediludiudsznaugluuuias

Nilueanadaauanaiinuad ethyl alcohol, isopropyl alcohol, n-propyl alcohol wae 1,4-dioxane

(internal standard)

Tt gl Isopropyl alcohol
L & ol 000
5w - 5.0000 ¥ ] 50000
-
& - 5 0000 ,,-'/ E A.0000
l o - 20000 /./’ E J.0000
i - T — 20000 . 20000
. rforens S v+ 00998+ D003
EE - 10000 L o (a0 o0
[pre— ooog - o000 -
= - T T T 00000 L0000 ZODG0 30000 4000 HOOKG 0000 00000
A pigEar concentation {me/mLk

o 1D00SK (0004
f = 089598

20000 20000 40000 50000 L0000
eoncentation {maiml)

20000

il 5 anuduiuszesnMnesHuludunsiaziwesmIeey (Linearity and working range)

22N ethyl alcohol, isopropyl alcohol (82 n-propyl alcohol

M0 1 MSpEazaaNMsAUNaU (% Recovery) 289350 eA

Alcohol Additives

Alcohol Additives

Alcohol Additives

Alcohol Additives 35 %v/v (n = 7%) 70 %v/v (n=17%) 90 %v/v (n=17%)
%Recovery %RSD %Recovery %RSD %Recovery %RSD

Ethyl alcohol 99.92-100.58 0.26 99.72-101.36 0.56 100.99-102.78 0.58

Isopropyl alcohol 99.70-100.73 0.54 100.32-101.73 0.61 101.07-102.79 0.41

n-Propyl alcohol 99.45-101.10 0.60 101.65-102.25 0.58 101.50-102.36 0.50

* UIUATWBNMTUATIER
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mMInadaumniey (Precision)
MsIaNT lidudenu (Repeatability)
a ¢ a a o 2o A Ao ¢ o '
PNAMFIANLHUSIULBaNDTDS LUNAN AT AN NFzaInlaNlusanadaatdudiulsenau
gﬂuuuwa Niusanagaauansiinues ethyl alcohol, isopropyl alcohol wag n-propyl alcohol Tuded
U 7 B WUNEM %RSD NU 0.86, 1.56 WAL 1.48 MNAIOU WA AT 2

MIIANEHTIIEHITU (Intermediate precision, between-day)

nninsiviinausanasadluwdadarihemuazaaiiaiifiueanasadiihudulsznousiuuuia
fiflusanagedusnyiinua ethyl alcohol, isopropyl alcohol taz n-propyl alcohol lu@aens Wunm
5 Su Suaz 7 % wuhiien %RSD Wiy 0.76, 0.91 WAL 0.96 MUY uaaslumei 2

AN 2 HAMINAFDUANNLNEN oM IIUATIENE LI ULR NN ULEZMFIATIEVETEW NI

r Usanae (%v/v) (n = 5%) %RSD
Alcohol IUN — — — — —
AIRAY %RSD AURFYITHNNU - ANRDYTTHINIY
Ethyl alcohol 1 75.5573 0.42 74.8817 0.76
2 74.8043 0.37
3 74.5616 0.86
4 74.9010 0.68
5 74.5844 0.55
Isopropyl alcohol 1 66.0337 0.37 65.9172 0.91
2 65.3287 0.39
3 66.0424 1.56
4 66.1736 0.61
5 66.0076 0.42
n-Propyl alcohol 1 64.2040 1.48 64.1612 0.96
2 64.0352 0.70
3 63.7629 0.58
4 64.7664 0.40
5 64.0373 0.51

* PIUATYBNNMTIATIEA

Mt laganindessy (Intermediate precision, between-analysts)
a P a o go A Ao ¢ & '
NNMeNeilinausanagadlundadarimenuazmeianiiveanagasiusulsznaugluuuas
Nilueanadaauenaiinuat ethyl alcohol, isopropyl alcohol Wag n-propyl alcohol lumats laeininszy
3 AU AUAL 7 21 WUNHA %RSD WNAU 1.09, 1.10 4aE 1.00 MNAINU WEAI UMD 3
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MTINN 3 HAMINAFTIUANNNENYDINFIAN N LALANUNILATIEH

Usana (%v/v)

Alcohol 1in3LasIEil — —— -~
AIRNY (n = 7%) AIRIYUNILATIEY (n = 3) %RSD

Ethyl alcohol 1 74.8043 76.1821 1.09
2 75.9679
3 77.7741

Isopropyl alcohol 1 65.3287 65.2924 1.10
2 65.2197
3 65.3287

n-Propyl alcohol 1 63.7685 63.9795 1.00
2 63.4813
3 64.6888

* UIUATWBNMTUATIER

MINAFBUAANINOLBINIINIANY (LOD) uazdannanzainiandidisnm (LOQ)

mﬂwam'ﬁLﬂswxﬁwudwmmtﬁuﬁu@iwq@mm ethyl alcohol, isopropyl alcohol waz n-propyl
alcohol Tusagniiannsaasianulduiiuiosas 0.18 Tasusinas wasanududusmgaiiened
TudeUSinalauhnusasas 1.81, 1.76 wax 1.80 laavSines muamau lagiim3asazuaanmsaunau (%Recovery)
Tuz29 98.09-100.95, 98.50-101.64 UL 98.99-102.11 MUAAU UaL %RSD NV 1.23, 1.33 WaY 1.43
augau uanlumsed 4

MIND 4 A1308AZUNMIAUNSU (%Recovery) wazanuines (%RSD) w9 LOQ

LOQ (n = 7%)
Alcohol Additives
%Recovery %RSD
Ethyl alcohol 98.09-100.95 1.23
Isopropyl alcohol 98.50-101.64 1.33
n-Propyl alcohol 98.99-102.11 1.43

* MUNUATIWBNMTUATIER

msuszanaaanuliniuauainsin (Measurement uncertainty)

nnmsvszdiudsznamenyliuiuaueaimsie wuunssasaensliwiveuidiuasa
MAANLHUSINMLEaNDEE Laln NTNATFIU msdaufisuLAIae Lﬂ'%f'mLLﬁaﬁ’l%m%'ﬂumsasmﬂmmgm
LaTaIaTaNENIBENN ﬂ1§ﬁ1‘§1 (repeatability) n91Wa0353 U (calibration curve) LaEASDEAZYRINSAUNSU
(%Recovery) Taaemnulaiwivausenaiissauanudany 95% Taglde k = 2 whiu Sasas 0.05, 0.05
uaz 0.05 lagU3anas muaey sauaadlumni 6
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wiCetharalyCotrorol N 1 (CscpnliCiop [  :: witnproyCrpo I o=
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Method Validation of Alcohol Contents in
Alcohol-based Hand Sanitizer Products
Using Gas-chromatography

Menaka Vivon and Wongduan Nakniyom
Bureau of Cosmetics and Hadzardous Substances, Department of Medical Science, Tiwanond Road,

Nonthaburi 11000, Thailand

ABSTRACT Since the situation of COVID-19 infection around the world has still been widespread.
Therefore, the alcohol-based sanitizer products are used popularly for washing hand without water. In
Thailand, according to the Notification No. 137, Special Part 54, (2020) of the Ministry of Public Health,
only ethyl alcohol, isopropyl alcohol or n-popyl alcohol are used in alcohol based hand sanitizer products
which its total content shall not be less than 70% v/v. This study was aimed to develop and validate the
method to determine three types of alcohol simultaneously using Gas-chromatography with Flame
Tonization Detector (GC-FID). The test conditions were composed of DB-624 column with oven
temperature program from 40-150 C. The method was specific. The linearity and working range were
shown between 1.0-5.0 mg/mL with r >0.9999. The %recovery was 99.0-103.0%. The precision, within
day, between days and analysts, were acceptable with RSD <3%. Limit of quantitation (LOQ) was 1.81,
1.76 and 1.80%v/v, respectively, while limit of detection (LOD) was 0.18 %v/v. Measurement
uncertainty was equal to 0.05 %v/v. As the result, the developed method was suitable to be used for

alcohol contents analysis in alcohol-based hand sanitizer products.

Keywords: method validation, alcohol contents, alcohol-based hand sanitizer products, Gas-chromatography
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