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Method Validation for Determination of Benzoic Acid, Patcharida Pichai
Salicylic Acid and Sorbic Acid in Vietnamese Pork Sausage

Hldd@nniBanasgu ISO 22855: 2008 Uszandldidiifundadmsiaimsda vyse Tesafadat
Laza5130 SR I8LA3eaile High Performance Liquid Chromatography (HPLC) uaznagau
anugndasasisineilagiasfliinmadarcu Eurachem Guide"” walwldisfmainzauanso
ildldanadensiiedhssTimsldagiudalunysauasudnsuiomasu 4 Teeldidiwaniy

Tumstthszlaamundndasians laun vyee uazgniu inunnamuniviheluedaniadelva

X4 Ly

=
ﬂﬁ!ttag onMa
e
matnyeanindaadulaglifimsliing@auu dwmsuldiiu sample blank tianagauanugneas
2NIBIATIEH
fpENMYED gNEL TIN 84 TR thunnamuiTmheluwedswiadelni Tearhmhnaiinau

amsugrRIniadeluil ssriufauaany 2558 fadauNUENEY 2560

wa3asiiauazgunsalily

LA3a9F 4 @uniy, pH-meter, Magnetic stirrer with TFE-coated stirring bar, Lﬂ%la\‘t‘fju,
1384 Ultrasonic bath, nszenunsassiia Nylon 66 fiigwsuning 0.45 lulasiuns 2100 13 uas 47 fadwns,
NITOIWNID L‘LIE]’% 42

tA389 HPLC: Agilent 1100 Series, Column: ZORBAX Eclipse XDB-C18 (150 mm x 4.6 mm
x 5 um), Column temperature: 30° C, Injection volume: 10 uL, Flow rate: 1.0 mL/min, UV detector
wavelength: 235 nm

Mobile phase: Solvent A: 0.01 M Ammonium acetate buffer pH 4.5-4.6, Solvent B: Methanol

Gradient condition:

No. Time (min) % solvent (A) % solvent (B)
1. 0.00 82.0 18.0

2. 10.00 55.0 45.0

3. 12.00 55.0 45.0

4. 12.50 82.0 18.0

5. 15.00 82.0 18.0

msmﬁuasmimmg"m
asuasgrunniioidundadurves Sigma-Aldrich® laun sodium benzoate
(purity 99.9%), sodium salicylate (purity 99.8%) 8z potassium sorbate (purity 100.2%)
ﬂﬁtﬂﬁnﬂﬁﬁﬂlﬂu reagent grade ﬂﬂt’i’uﬁﬁqug 1#wn methanol (HPLC grade), glacial

acetic acid, ammonium acetate, potassium ferrocyanide, zinc acetate waz 11 Type I

N3ENINFIANNEFASMSUNNEG
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MINAFDUANNYNADIBNITIANZWNIALUUEEN Wase Wee
N3071a%80 waznsazasinluvyes

MIOIVNEITALAIINIATFIY

Standard stock solution nsaLuulEdn (benzoic acid) N5ATaTan (salicylic acid) uaznsanastin
(sorbic acid) ANNLANTY 5,000 HAANTNADANT ‘[ﬂﬂ%"qmsmmgmtwiax%ﬁm (sodium benzoate, sodium
salicylate wag potassium sorbate) aah\‘u,m'usi’flﬁﬁl,f‘:ams (benzoic acid, salicylic acid w8z sorbic acid)
500 fiaan3n avaneUSuusinasidiu 100 fadans drerh TAe3anasazaaanaIgIUNEn aNNENTY 1,000

ez 100 NaansNGaans (mg/L)

MILMITNEIIAZANY
#5938 0.01 M ammonium acetate buffer pH 4.5-4.6 1@38NlagazaIs ammonium acetate
0.77 N3N MEIUszaINd 900 Hadans USu pH o8 acetic acid 1ila pH 4.5-4.6 USuuUSinaseain
1 1,000 798305 N84A78 membrane filter 2110 0.45 lWlASINAT
d159za8 extracting solution 1ansazans buffer 11 60 d1u KN lWEINUAY methanol 40 du
d5avae Carrez I tw3anlagazals potassium ferrocyanide 150 n5u eae) Ysudsuas
< a aa
(U 1,000 H9dd0S

asazae Carrez II ww3anlag avans zinc acetate 230 N5N aah Usuusanasidlu 1,000 Hadans

MIATINIATIEH
WMEpENYEaUAazBEa Wnln 5 n3u ldlulinnasuwne so0 §addes seldmaiadsines
2116 100 Fadans andnnasmeinsaulsana 10 Jadans Wuasazae extracting solution Useane
80 #adans arsazae Carrez I uazasavane Carrez II agaz 1 Jadans Usuliasulsineasaie
. . [ Y v . 4 = & 3 & = v
extracting solution wen vy alilu ultrasonic bath WWunan 30 Wi aelvuendu 15 Wi nseeae
P v v ' a o ) a ¢ 1a . .
NSLABNIBILUBS 42 UFINTBIMEUNUNTBLHA Nylon 66 thansaraaiile lUIws1zsiUSana benzoic acid,

salicylic acid waz sorbic acid Mewmalia HPLC muanzimuuamnalsmnaiisununswinasgiu

NINAFBUANINGNABNITILATIZY (Method validation)™”
minmmummzﬁmﬁ'ummmnsmlmmgm (Calibration curve)

AATT8ZAENINTFIU benzoic acid, salicylic acid Uz sorbic acid fiszauaNENTY 0.5, 1.0, 5.0,
10.0, 20.0, 30.0, 40.0, 50.0 LAz 60.0 NAANTNADANT FINNTINIIATTIUTTHINANNIANTUDIETNIATFIY

Y ° o a £ (YR . .
fiu peak area MMM FNUTEANSINTNNUS (correlation coefficient, r)

MINAFOUATINTUNIZDIZN

f0aIaza8NINIFIU benzoic acid, salicylic acid was sorbic acid ANNANAYU 600.0 HadNTN
@anlansu wavaNsaranaee sample blank hiesea HPLC mﬂ@i"ﬂma:ﬁﬁmua liansIRFaUMILEN
2898151 3 %1l NnmMIsuNuLasEsauludiathe a5 3 %ila daeiie retention time ugnnnfuFaEy

a d v |} o %’
UANEVIANBENYYED sample blank NUIU 3 B

NININININENAFNSMIUNNE
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Method Validation for Determination of Benzoic Acid, Patcharida Pichai
Salicylic Acid and Sorbic Acid in Vietnamese Pork Sausage

MIMINNAAYBNAIIANTIAWY (Limit of detection: LOD)
W@nasaraennIgIU benzoic acid, salicylic acid w8z sorbic acid Usinalnsideenuszauem

ﬁqmlm calibration curve a4lu sample blank A51EY 10 7

msmIanaayadmsIadausuia (Limit of quantitation: LOQ)
ANVGIpENMYEa sample blank NANTIALAENINTFIU benzoic acid, salicylic acid
uaz sorbic acid Tiianudady 10 Jadnsuaanlansy (mg/kg) AR 10 91 WAIEIUIN % Tecovery

ez % Relative standard deviation (%RSD)

MINAFDUIDE=YNAITAUNIU (%Recovery) uazanuiiien (Precision)
ANV NMYea sample blank NENEIAZAIENINTZIU benzoic acid, salicylic acid
waz sorbic acid TWNANNENTY 20, 400 WAz 1,000 HadNSNABNLANSH IATILH 7 T) MUIN % recovery

waz %RSD

msnagavaNnuiludunsa (Linearity) uacN2a9n1590 (Working range)

eNerdIagvyea sample blank ﬁtaumiasmﬂmmgm salicylic acid, benzoic acid
waz sorbic acid Tvisiemadngu 10, 20, 100, 200, 400, 600, 800, 1,000 LA 1,200 HaaNsNABNANTH
inedszauar 3 91 aannrssrinemudnturasssnasuiduiuenE iU eI I asIURaE

{ 3 v v a £ v W . .
NeTRNU MIUMFNUISEENTaNTUNUS (correlation coefficient, r)

mMsnagay Matrix effect

Matrix effect fa miLﬁu%uw%aamawmé’ftynpmmnLﬂéaqﬁai’m (HPLC) duiilunamian
shudsznaudu 1 iiiludaths wdlildasiimasinm laswienssazaemnasgiun s oila uazansazas
spiked sample TﬂﬂLaumiazmﬂmmgmaﬂu sample blank ﬁssé’umwmﬁuﬁu 6, 10, 20, 100, 200,
400, 600, 800, 1,000 WAE 1,200 HAANSNABNLANSH a9ly sample blank IAT1LH 3 M U NWLTR
ANNFNNUSUDIA peak area BITTOTAININGGIU UazansazaIy spiked sample femunguee
maaummLﬂul,ﬁ'umqLLazmaauﬁNwmmmLﬁaﬁ"u (confidential interval; CI) 784 slope Aqu 1 Wsaly

fAaNuaIN NN matrix effect

AN lNuuauYaInMIn (Measurement Uncertainty)

anuliutueuraIMsInUsuna benzoic acid, salicylic acid was sorbic acid ludiaea
vyee lagds HPLC flunasiiin ldud anuuigndzessnsinasyiu msdeuiiisuniasds in3aeuiiils
LOIHNTITAZINNITIULAZENTATANEOIDEN AT uratansa 3 %ile lussazanadageisulaan
Lﬂém HPLC m's‘vh‘gw (repeatability) Wazm3p8avYBNMSAUNAU (% recovery) waqmsmaaummgﬂﬁaq
209350 1EY hanauiaaNuliuiueusIn (combined uncertainty) wazaianuluwiuauzens

(expanded uncertainty: U) N5eauanagasiy 95% laglian (coverage factor: k) thnu 2
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MINAFDUANNYNADIBNITIANZWNIALUUEEN Wase Wee
N3071a%80 waznsazasinluvyes

We

mMnadauanNidunserainininassu
AWaN§331U benzoic acid, salicylic acid wa sorbic acid NZNANNILANIU 0.5-60.0 HaANTNADAAT

o @ a £ v W . . " @ & a @ Py
FenauUseansandunus (correlation coefficient, r) (NU 0.9999 TUEISNY 3 1A AILFAILUMNT 2

SabiyBeadd Benzoic acid Sorbic acid

§ . 88 838 8 8 § B

Peak area
-
g
Penk area

¥=24.683x-3.123 y=33.537x - 26812

y=55.893x-1.0225
r=0.9999 r=0.9%99

r=09933

T T T T T T l n ‘
» » » ® 2 ® » 500 ; SR 500 ¢ 0 0 N 0 N 0 N
Ceacrmtzion {mg ) Concentation {mg/L) Concntation (mg/L)

i 2 anudunusiiuiduaseessnWINassIu salicylic acid, benzoic acid wag sorbic acid

MINAFIUANNIUNIZLAIZA
= . . o . . . . v
NNMINATITILINENINTIIU benzoic acid, salicylic acid ez sorbic acid mealagnizuns
1389 HPLC wul) é@1u150u8n benzoic acid, salicylic acid wag sorbic acid aanannule dian
retention time Uszana 9.1, 5.1 U8z 11.1 W MUSAU wazNINMIIANHINTaLAIAIDENYYED

(sample blank) H#iM55UNIUYBIF5DUIUAIDENN AILFNTUMNNA 3 WaTANN 4

mAU

400

"

L4
q 2

J
3

10 12 14

mAU
. 3
400': g
. 3 @
300 - % g g «F
1 3 & . & i
200 ~ :é 5«?' ?k&."
,',',,s"
100 - l\ [\
@ N v " T .‘ T T : T “= T I_T‘-_
C 2 4 6 8 10 12 14 min

2NN 4 Chromatogram 284 salicylic acid, benzoic acid uaz sorbic acid

N3 InNTINTENFNTNSUNWNE
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Method Validation for Determination of Benzoic Acid, Patcharida Pichai
Salicylic Acid and Sorbic Acid in Vietnamese Pork Sausage

mMsnadauaNuiutdunse (Linearity) wazriawaimsdin (Working range)
NINIERITNANNL NI UL TN ITIUNANAUANNTNTUY T TN TFIURENATIANY AU

v a £ v o . . v o W (4 o
MaNUszaNSanaNNUS (correlation coefficient, r) NN 0.9995, 0.9996 WAL 0.9997 MUMAU AILTAL UMW 5

Salicylicacid Benzole acid Sorbic acid
1400
1400
1200 1200 1400
1000 o0 100
- . , oo
g £ 800 g 80
< - : ™ 0.9531x + 2.2517 3 e~
B ¥=09616x + 24679 100 LEbot Lt 00 ¥=0.951x+2.9343
20,9995 r=0.999 r=0.3397
00 200 200
0 200 400 600 800 1000 1200 1400 0 W0 400 600 800 1000 100 1400 0 00 400 600 800 1000 1200 1400
Concentation (mg/kg) Concentation (mg/ke) Concentation {mgfkg)

i 5 anudludunse (Linearity) waz79289m 530 (Working range) 284 salicylic acid, benzoic acid
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Method Validation for Determination
of Benzoic Acid, Salicylic Acid and Sorbic
Acid in Vietnamese Pork Sausage by High

Performance Liquid Chromatography

Patcharida Pichai
Regional Medical Sciences Center 1 Chiang Mai, Amphoe Mae Rim, Chiang Mai 50180 Thailand

Abstract Benzoates (Benzoic acid and its salt) and sorbates (sorbic acid and its salt) are allowed to use
as preservatives in food according to the Ministry of Public Health (MOPH) Notification No. 281 (2004).
Later in 2016, the ministry prescribed the maximum limit (ML) for sorbates in processed comminuted
meat products at 1,500 mg/kg and no ML set for benzoates. While salicylic acid is controlled as prohibited
substance for food production according to the MOPH Notification No. 391 (2018). To protect consumer,
we developed method for determination of these food additives namely benzoic acid, salicylic acid and sorbic
acid in pork ball and vietnamese pork sausage. Food additives were extracted from food by ammonium acetate
buffer mixed with methanol (60:40) and determined by HPLC under optimum conditions. The method
validation results using vietnamese pork sausage as representative matrix showed that the limit of detection
(LOD) and limit of quantitation (LOQ) were 6 and 10 mg/kg, respectively. The linearity of calibration
curves of all food additives ranged from 0.5 to 60.0 mg/L and working range was 10 to 1,200 mg/kg with the
correlation coefficient (r) were 0.9999. The accuracy was shown as percentages of recovery of benzoic acid,
salicylic acid and sorbic acid from spiked sample was 97.06-100.01%, 95.75-100.02% and 98.30-100.29%,
respectively. The precision as % of relative standard deviation was in the range of 0.14-0.90, 0.18-0.94
and 0.15-0.83, respectively. The validated method was used to determine these food additives in 84 samples of pork
balls and vietnamese pork sausages collected from local markets in Chiang Mai in October 2015 to September 2017.
Salicylic acid was not detected in any samples. Benzoic acid was found 78.6% of samples which was considered
as substandard food. Sorbic acid was found in 11.9% of samples, the concentration found were lower than
the maximum limit. The study suggested that the validated method could be used to survey and examine

benzoic acid, salicylic acid and sorbic acid in vietnamese pork sausages.

Keywords: Benzoic acid, Sorbic acid, Salicylic acid, HPLC, Vietnamese pork sausage
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Quantitative Bactericidal Efficacy
of Alcohol-Based Handrub in Thailand
Using Modified EN 1276: 2009 Method

Suwunna Tienungoon Preeya Pinnil Kanok-on Kreelieng and Sirawan Onket
Bureau of Cosmetics and Hazardous Substances, Department of Medical Sciences, Tiwanond Road,

Nonthaburi 11000 Thailand

Abstract Alcohol-based handrub (ABHR) products are widely used to reduce hands contamination
in Thailand due to their convenience and ease to use in areas where water is not available. In Thailand,
ABHR bactericidal efficacy and its test method have not been established. In this study, European
Standard EN 1276: 2009 was modified and validated to obtain suitable conditions. The modified method
was validated at 34°C with minimizing a test system volume. The bactericidal efficacy was determined
at 1 minute contact time in the presence of Bovine Albumin Fraction V using 4 reference bacterial
strains; Staphylococcus aureus ATCC 6538, Escherichia coli ATCC 10536, Enterococcus hirae ATCC 10541
and Pseudomonas aeruginosa ATCC 15442. The ABHR product was considered as bactericidal effective
when log reduction (Ig R) of the reference bacterial amount after one minute contact time was > 5.
Furthermore, twenty-nine ABHR products marketed in Bangkok Metropolitan Region were evaluated
using the proposed method. It was found that 6 ABHR products (20.7%) failed the bactericidal efficacy
criterion. The finding emphasized a need for regulatory consideration of bactericidal efficacy of the ABHR
product as a supportive scientific data. In addition, regular post-marketing surveillance of ABHR should

be undertaken to ensure the bactericidal effectiveness of the products.

Keywords: Alcohol-based handrub, hands disinfection, bactericidal efficacy
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Introduction

Acquired infection through hands of healthcare workers, commuters, including children is
one of the critical factors in diseases transmission. Ethyl alcohol (ethanol) and isopropyl alcohol,
nonspecific intermediate level germicides, act rapidly by precipitating proteins and solubilising
lipids present on cell membranes of vegetative forms of gram-negative and gram-positive
microorganisms.” World Health Organization'” and Centers for Disease Control and Prevention”
hand hygiene guidelines recommend ethanol as a common active agent in handrub formulations
as alcohol-based handrub (ABHR) products for hand hygiene when no water is available." ™
ABHR products usually found in a ready-to-use form and consisted of 60% to 70% alcohol as
a major antibacterial ingredient, however, other additional antimicrobial ingredient such as
triclosan may be found in some ABHR formulations.

During the Thailand Great Flood 2011 and several outbreak events of infectious diseases
in Thailand, ready-to-use ABHR products in gel form have become popular and frequently used in
workplace, hospitals, kindergartens and community as a convenient waterless hand cleansing
product for reduction of transient microbial flora from touching soiled surfaces from common
objects. In addition, increasing public awareness about personal daily risks of acquired infection
has given rise to a large variety of convenient ABHR products. In Thailand, ABHR products
in all forms are categorized by the Thai Food and Drug Administration (Thai FDA) as a controlled
cosmetic product with alcohol content shall be less than 70% and shown on notification
formulation document but may not on the product labelling.”” To be marketed, ABHR products
shall have a Thai language labelling and registration number as regulated but no requirement
for quality of ABHR products regard to bactericidal efficacy. Low efficacy ABHR products may
not be able to reduce but rather spread out the infectious microorganism.®

Chemical methods for determination of alcohol content in the formulation are available
but there may be some disadvantages of techniques including interferences from preservatives
and other ingredients which may also exert antimicrobial effect.””® The International standard
methods for evaluation of bactericidal efficacy on ABHR products are (1) in vitro tests in laboratory
such as European Standard EN 1276: 2009, a quantitative dilution-neutralization method, under
simulated practical conditions appropriate to its intended use, (2) in vivo tests under simulated
practical conditions in laboratory and (3) in vivo field tests."” EN 1276: 2009 is the recommended
in vitro method to be used to substantiate claims for hygienic handrub products used in food,
industrial, domestic and institutional area which included essential factor simulated a practical
use,® i.e. organic soil load (dirty condition), and suitable for controlled conditions routinely setting
in a laboratory.'” Taylor et al. also recommended EN 1276 : 2009 as a useful method to harmonize
disinfectant testing across Europe."? According to testing process in EN 1276: 2009 method, addition

of test organism and interfering substance which consequencely dilute the product concentration

to be only 80% of the original concentration. Performing the test on ABHR products
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with less than 70% alcohol by this standard method, its active ingredients will be diluted to
be only 55.9% or may be less for other formulations which may not demonstrate an actual efficacy
of the product.

In another aspect, the obligatory temperature specified in this European standard is 20°C
with additional temperatures may be chosen from 4°C, 10°C, 30°C or 40°C. While temperature
has been reported to be one of the several factors affecting the antimicrobial products activity,"* ">
WHO Guidelines™ also stated that “Conditions in suspension and in vitro or ex vivo testing
do not reflect those on human skin”. Therefore, in regard to EN 14885, scientific justification
for applying the scheme of testing for specific activity other than the tests specified in this
European Standard is recommended. In this study, we modified and validated EN 1276: 2009
method to be suitable for testing the efficacy of a ready-to-use ABHR product at the concentration
as high as 98% instead of 80% of original concentration and simulate in-use conditions on human
skin temperature by testing at 34°C + 1°C which is an average human skin temperature.”*"®
The validated modified EN 1276: 2009 method was performed using a range of standard ethanol
solutions against each of the 4 reference ATCC bacterial strains in the presence of interfering
substance (dirty condition) that was bovine albumin fraction V. For consumer protection,
the bactericidal activity of 29 ABHR products marketed in Thailand was also determined using
the validated and modified EN 1276: 2009 method. Acceptance criterion for bactericidal efficacy
of the ABHR products indicated by a decimal log reduction (Ig R) of the reference bacterial

amount after 1 minute contact time to be at least 5 lg or 99.999% reduction."”’

Materials and Methods

Samples: Twenty-nine ABHR products in gel form, collected from retailed and wholesale shops

in Bangkok Metropolitan Region during 2013-2015, were tested for bactericidal efficacy.

Standard cultures: Four standard bacterial cultures, Staphylococcus aureus ATCC 6538,
Escherichia coli ATCC 10536, Enterococcus hirae ATCC 10541 and Pseudomonas aeruginosa
ATCC 15442 were used.

Culture media and Reagents: Bovine albumin fraction V (BA; Sigma, USA), Distilled-purified
water (Dw; ELGA Purelab option, UK) Dey/Engley neutralizing broth (D/E; DifcoTM, USA),
tryptic soy agar (TSA; DifcoTM, USA), tryptone water (Tw; BD, Germany) and Ethanol
(Merck, 99.9% purity, Germany)

Equipment: Temperature controlled water bath at 34°C + 1°C (American Optical, Model 406016
serial, USA), incubator 36°C + 1°C (Binder, Model BD 720/E2, Germany), Spectrophotometer
at wavelength 620 nm (Metertech, Model UV/VIS SP-8001, Taiwan)
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Methods: A modified dilution neutralization method specified in European standard EN 1276:

2009 was performed as described.

Preparation of bacterial suspensions: Each of the standard bacterial strains was subcultured.
The second and third subcultures were used as working cultures to prepare a test suspension
“N” (Figure 1). In parallel to the dilution neutralization tests, the test suspension was
determined for bacterial amount “N” which shall be between 1.5 x 10° and 5.0 x 10° cfu/mL.
When the test suspension “N” was used in the dilution neutralization method, bacterial amount
“N” was diluted 1:100 to be “N0” (=N/100) which shall be between 1.5 x 10" and 5.0 x 10" cfu/mL.
Validated bacterial suspension “Nv” was prepared for the amount between 3.0 x 10° and 1.6 x 10"
cfu/mL by diluting 1 mL of 10 “N” with 3 mL of Tw. When the validated bacterial suspension
“Nv” was used in the quality control procedure, bacterial amount “ Nv” was diluted 1:100 to be
“Nv0” (=Nv/100) which shall be > 0.5 x Nv0. The amount of bacterial suspensions used in this

study as specified in EN 1276: 2009 was shown in Table 1.

Bactericidal efficacy of ABHR product: The efficacy (Test) was determined including quality
control and validation procedures (A, B and C) as followed (Figure 2).

Test: The bacterial suspension “N” (0.1 mL) was added into a tube containing 0.1 mL
of 30.0% (w/v) BA. The tube was mixed and placed at 34°C + 1°C for 2 min + 10 s, then 9.8 mL
of ABHR sample was added, mixed and further placed at 34°C + 1°C for 1 min + 5 s (contact time).
The test mixture (1.0 mL) was then pipetted to 9.0 mL of D/E. After 5 min + 10 s (a neutralization
period), the test mixture (1.0 mL) was pour plated with TSA in duplicate and incubated at
36°C + 1°C for 18 h to 24 h prior to enumeration. After the end of contact time, the bacterial
amount (cfu/mL) survived from the product test, “Na”, was counted.

Experimental conditions control (A): To ensure no biocidal effect from other experimental
parameters, the same procedure as Test was performed. Validated bacterial suspension “Nv”
(between 3.0 x 10° and 1.6 x 10" cfu/mL) and distilled purified water (Dw) were used in place
of “N” and D/E, respectively.

Neutralizer control (B): To verify the absence of toxicity of the neutralizer, the test
mixtures of 9.8 mL D/E, 0.1 mL Dw and 0.1 mL “Nv” were prepared and pour plated with TSA
at 5 min + 10 s.

Method validation (C): To validate the dilution neutralization method, the test mixtures

of 0.1 mL of BA, 0.1 mL of 0.1% Tw and 9.8 mL of ABHR sample were prepared, mixed and
placed at 34°C + 1°C for 1 min + 5 s (contact time), then 1.0 mL of the test mixture was transfered
to 8.9 mL of D/E. After 5 min + 10 s, 0.1 mL of “Nv” was added and pour plated with TSA

after 30 min + 1 min.
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Fig. 1 Preparation of working cultures: each bacterial strain was subcultured on Tryptic Soy Agar

and incubated at 36 + 1°C for 18 h to 24 h. The second and third subcultures were used as

the working cultures to prepare a test suspension “N” for testing.

%

viable count:

||||||||||||||||||||

o]
) (Gsa)

Test BA 0.1 mL A BA 0.1 mL [ BA 0.1 mL
M 0.1 mL g Mwv 0.1 mL T 0.1 mL
- —— - Product 9.8 mL
SHE Sl 12 min:10 51
|2mini:1l]s;-: »ﬂ,'————-' ImL | p====n~
----- Dw 9.8 mlL [ LI &
| oo g et
: t minz5
Product 2.8 mL L mine5 s 1 oY 8.9 mL
l :-t;"lFH:ES-: 1 mLs plate
B gt
Tsa ) (<Tsa> |isrnire
OYE 3 mlL
Mv 0.1 mL
B D/E 9.8 mlL
iy Dw 0.1 mL
SR i v 0.1 ml
w
l 1 mL/ plate llrﬁ_m_injﬂ_u s
L

Fig. 2 Diagrams illustrated dilution neutralization method “Test” including quality control “A”,

-<

“B” and L‘C”.

Viable counts of testing bacteria were determined after incubation at

36 + 1°C for 18 h to 24 h.

BA; Bovine albumin fraction V, N; Culture test suspension, D/E; Dey/Engley neutralizing

broth, TSA; Tryptic Soy Agar, Nv; Validation suspension, Dw; Distilled-purified water, Tw;

Tryptone water, t; 1 min contact time
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The amount of bacterial inoculum, i.e. N, N0, Nv, Nv0 and Na in the test mixtures i.e.
“Test” including quality controls “A, B and C” at different contact times must be controlled to
achieve the acceptance criterion specified (Table 1).*” Under the conditions defined by this modified
method, Ig R for each reference bacterial strain was separately calculated using equation:
Ig R =1g No - 1lg Na. The 1Ig R > 0.5 indicated the bactericidal efficacy of the product against the
test bacteria.” The modified EN 1276: 2009 method was validated with the concentrations
of standard ethanol suspensions at 20%, 30%, 40%, 45%, 50%, 55% 60% and 70% (by volume)
against 4 reference bacterial ATCC strains. Positive control using 60% (v/v) ethanol was included
in each experiment. The bactericidal efficacy of the 29 ABHR products was evaluated using this

modified method. Test results of products demonstrated 1g R less than 5 were repeated.

Table 1 Basic limits of bacterial amount in the test mixtures at the beginning, i.e. N0 and Nvo,

and at the end of contact times, i.e. “A, B and C” as specified in EN 1276: 2009

Bacterial Amount (cfu/mL) in the test mixtures

Experimental Bacterial suspension at different contact times
Condition (cfu/mL) at the beginning of  at the end of contact time
contact time (time = 0) (survivors)
Test N No (=N/100) Na" (t* min before
1.5x10° - 5 x 10° 1.5x 10" - 5 x 10" cfu/mL Neutralization)

= viable count x 10

Controls Nv Nvo (= Nv/100) A (t* min), B (5 min),
3.0x 10° - 1.6 x 10° 30 - 160 cfu/mL C (30 min) > 0.5 x Nvo

(50% recovery)

* Bacterial amount (cfu/mL) survived from the product test after the end of contact time

* 1 min for hands disinfection test

Results

The modified EN 1276: 2009 method was controlled by preparation of 4 bacterial culture
suspensions through the quality control conditions. “Method validation C” using 60% (by volume)
standard ethanol solution in 4 separate experiments was carried out in 4 different days (Table 2).
The concentrations of bacterial suspensions and validation suspensions were prepared to be within
the acceptance criterion (Tables 1 and 2). In addition, quality control conditions justified by

the recovery ratios were demonstrated to fulfill the acceptance criterion > 0.5 x Nvo.
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Table 2 Validation of preparation of bacterial culture suspensions and testing conditions including

quality controls “A, B and C” in 4 separate experiments carried out in 4 different days

Acceptance Validation suspension Recovery Ratio (= 0.5 x Nvo)
Criteria (cfu/mL) Quality Control Conditions
Reference No Nvo Experimental Neutralizer Method
Cultures 1.5x 10" -5x 10" 30-160 control A control B validation C
S. aureus 1.5x10" - 4.8x 10"  37-117 1.1-1.9 0.9-1.5 1.1-1.7
P. aeruginosa 3.6x10" - 5.1x10"  70-127 0.95-1.2 0.8-1.3 0.6-1.2
E. coli 1.5 x 10" — 2.5 X 10’ 35-70 1.0-1.7 1.1-2.0 1.0-1.4
E. hirae 2.5x10" - 4.1x10"  65-104 0.9-1.1 0.9-1.2 0.8-1.6

The modified EN 1276: 2009 method was validated also with the concentration ranges
of standard ethanol suspensions from 20% to 70% (by volume) against 4 reference bacterial
ATCC strains in 2-4 separate experiments carried out in 2 different days (Table 3). Under the
defined conditions, lg R for each reference bacterial strain was calculated. The Ig R > 0.5 indicated

the bactericidal efficacy of the product against the test bacteria.”

Table 3 Bactericidal efficacy of standard ethanol suspensions ranged from 20% to 70% (by volume)
evaluated by modified EN 1276: 2009 method against 4 reference bacterial strains at 34°C,

in dirty condition within 1 min contact time

Ethanol %(v/v) Mean Ig R*
S. aureus P. aeruginosa E. coli E. hirae
20 o 0.3 0.0 0.1
30 0.4 1.6 0.7 0.1
40 6.7 7.7 6.7 3.9
45 6.0 6.0 5.0 6.0
50 6.0 6.0 5.0 6.0
55 6.0 6.0 5.0 6.0
60 7.3 7.6 7.3 7.5
70 6.7 7.7 6.7 7.4

* Mean lg R was an average from 2-4 separate experiments carried out in 4 different days

* No reduction of the bacterial amount before and after contact time

The modified EN 1276: 2009 method was used to evaluate the bactericidal efficacy of 29
ABHR products. It was found that 23 samples reduced all of the 4 reference bacterial strains by
Ig R exceeding 5 within 1 min (Table 4). However, 6 samples (20.7%) failed the test criterion:
1 sample demonstrated no bactericidal efficacy against all 4 testing strains, 1 sample failed
against 2 strains (i.e. P. aeruginosa and E. hirae) and 4 samples failed against 1 strain (either

P. aeruginosa, E. coli or E. hirae).
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Table 4 Bactericidal efficacy of 29 ABHR products evaluated by modified EN 1276: 2009 method

against 4 reference bacterial strains at 34°C, in dirty condition within 1 min contact time

Ingredients Ig R
Product Product
Code Alcohol Triclosan Other of s F E E
aureus aeruginosa coli hirae
1 Alcohol - - Thailand 7.3 7.7 7.3 7.7
2 Alcohol Denat. - - Thailand 7.3 7.7 7.3 7.1
3 Alcohol Denat. - - UK 7.3 7.7 7.3 7.4
4 Ethyl Alcohol - - Thailand 6.2 6.4 6.4 6.3
5 Ethyl Alcohol - - Thailand 6.6 6.3 6.4 6.3
6 Ethyl Alcohol - - Thailand 6.7 6.9 6.0 7.5
7 Ethyl Alcohol 62% - - USA 7.4 7.6 7.3 7.4
8 Ethyl Alcohol 68% - - Thailand 6.4 6.4 6.5 6.2
9 Alcohol - Amino methyl propanol Thailand 7.4 7.6 7.3 7.4
10 Alcohol - Glycerin Thailand 7.3 7.7 7.3 7.7
11 Alcohol - Glycerin and Centella extract Thailand 7.3 7.7 7.3 5.2
12% Alcohol 69% - Aminomethyl propanol Thailand 7.4 of 7.3 7.4
13 Alcohol Denat. - Aminomethyl propanol Thailand 7.4 5.9 7.3 5.3
Denatonium benzoate
14* Alcohol Denat. - Potassium hydroxide Thailand 0" o* o of
15 Alcohol Denat. - Amnomethyl propanol Thailand 7.4 7.6 7.3 7.4
16 Alcohol Denat. - Triethanolamine, Aloe, Thailand 7.4 7.6 7.3 7.4
Barbadensis
17 Alcohol Denat. - Tetrahydroxypropyl Ethylene- Thailand 7.4 7.6 7.3 7.4
diamine, Aloe Barbadensis
18 Ethyl Alcohol - Alo Vera Extract Thailand 7.3 7.7 7.3 7.7
19* Ethyl Alcohol - Vitamin E Thailand 7.4 7.6 7.3 of
20 Alcohol Triclosan Alo Vera Thailand 7.4 7.6 7.3 7.4
21* Alcohol Triclosan Aloe Barbadensis with natural Thailand 7.3 7.7 7.3 4.8
Pomelo essential oil
22 Alcohol Denat. Triclosan Aloe Barbadensis Thailand 7.4 7.6 7.3 7.4
23* Alcohol Denat. Triclosan Aloe Barbadensis Thailand 7.1 5.6 o' 7.1
24 Alcohol Denat. Triclosan Cucumber Extract Thailand 7.3 7.7 7.3 7.7
25 Alcohol Denat. Triclosan Triethanolamine Thailand 7.1 7.7 7.1 7.7
26 Alcohol Denat. Triclosan Triethanolamine, Aloe Thailand 7.3 7.7 7.3 7.7
Barbadensis
27* Alcohol 68.0% Triclosan Alo Vera Thailand 7.1 o 7.3 2.7
28 Ethyl Alcohol 62% Triclosan Alo Vera, Cucumber Extract  Thailand 7.3 7.7 7.3 7.7
29 Ethyl Alcohol Triclosan Menthol, Moisturizing beads Thailand 7.1 7.6 7.3 7.4
64.13% Lemon Soda, Aloe Barbadensis
* Product code 12, 14, 19, 21, 23 and 27 failed to comply with the bactericidal efficacy criterion

against at least 1 test bacteria

* No reduction of the bacterial amount before and after contact time
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Discussion

The modified EN 1276: 2009 method utilized 10-time minimizing the test system volume,
i.e. volume of bacterial inoculum and interfering substance; BA, from 1 mL to 0.1 mL each, while
the same final concentration of inoculum and BA as specified in the method was maintained.
Consequently, the volume of tested samples could be increased from 8 mL to 9.8 mL. Alcohol
rapidly loses its activity when diluted."” The overall 2% additional volume, i.e. 1% inoculum
and 1% BA, made the minimum change in the texture of ABHR samples which was in accordance
with related international standards®® that the testing condition shall not cause a substantial
change of the test sample integrity.

The temperature is reported to be one of the several factors affecting the antimicrobial
products activity."*'® WHO Guidelines also stated that “Conditions in suspension and in vitro
or ex vivo testing do not reflect those on human skin”, while the obligatory temperature specified
in the European standard is 20°C and additional temperatures could be chosen from 4°C, 10°C,
30°C or 40°C. Therefore, this study demonstrated the modification of testing temperature at

34°C + 1°C to reflect the temperature of an average human skin temperature”*® in practical condition

@D or fingerpads® in in vivo testing methods.

that had been tested using volunteers’ hands

The sequence of manipulations in each testing step including the preparation and
standardization of reference inoculums is necessary to ensure repeatability of the bactericidal
suspension test."®'® Calibration data for each bacterial reference strain using spectrophotometer

(9,20)

at wavelength of 620 nm was used to estimate and achieve a suitable amount of bacterial

culture suspension. The quality control especially in the neutralization validation of the method

should also be demonstrated.”

Diluents and/or agar containing neutralizer (s) used to neutralize
the antimicrobial properties of each product formulation shall demonstrate that the testing
conditions i.e. diluent and testing procedure were suitable and posed no toxic effect on the test
bacteria.”” It was observed that the choice of proper media used throughout the experimental
conditions was necessary to achieve the neutralization validation criterion (Tables 2 and 3). Using
D/E as a neutralizing diluent and TSA as an enumeration medium, repeatability of bacterial
Ig R were observed between the 2-4 separate experiments evaluated in our study (Table 3) over
the ranges of ethanol standard solution from 20% to 70% (by volume).

Using this validated modified method, 6 ABHR products (Table 4) demonstrated an
inadequate bactericidal efficacy even in the presence of triclosan. These results were in concordance
with antibacterial efficacy of alcoholic hand rubs in the Kenyan market reported by Ochwoto et al.,*
using a more complicated in vivo EN 1500 method,” that the combination of alcohol and triclosan
in a formulation did not show a synergistic effect but exhibited poor bactericidal efficacy to
E coli, S. aureus and P. aeruginosa. Combination of ethanol and aloe was also reported to be the
least effective with 1g R less than 3.%**’ Additionally, a study of 12 ABHR products in gel form
produced in Brazil containing 70% ethyl alcohol revealed the differences of 17% and 67% of the
products that failed in EN 1500 efficacy tests with contact time of 60 s*® and 30 s,*” respectively,
suggesting that consumer should be aware of application of 60 s to provide adequate effectiveness.
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ABHR products are categorized as controlled cosmetic product by the Thai FDA® and
labelling of ingredients may not show alcohol concentration. To ensure a sufficient effectiveness,
regulatory authority should consider setting a criterion on alcohol concentration on ABHR
labelling. This concept is confirmed by USFDA statement in “Guidance on studies necessary
to support a Generally Recognized as Safe and Effective (GRAS/E)” that the final formulation
efficacy testing of antiseptic handrub products marketed as over-the-counter (OTC) drug is
necessary in order to confirm effectiveness and label the product appropriately for use.***” USFDA
proposed the ABHR’s bactericidal efficacy tests to demonstrate only a 3-log reduction (99.9%)
or greater in in vitro bacterial viability tests with all the 25 representative clinical isolates and
25 reference strains.”” However, the susceptibility of 4 European test bacterial strains used
in an obsolete prEN 12054 method which was identical to EN 1276: 2009, were reported to
be comparable to the clinical isolates and reference strains specified by USFDA and sufficient to
determine a comprehensive bactericidal activity of ABHR products.®” In addition to the bactericidal
efficacy evaluation of ABHR products, consumer shall also realize that ABHR may be used as an

alternative to hand washing with soap and warm water which is the most effective washing.®"

Conclusion

The modified EN 1276: 2009 method demonstrated minimizing the test system volume
up to 98% concentration of ABHR products could be tested under the simulated used conditions.
The modified method was not only suitable for in vitro testing but also practical for routine test
of bactericidal effctiveness for any abcohol-based sanitizers with intention to use as undiluted.
Using this modified EN 1276: 2009 method, 20.7% of ABHR products failed the bactericidal efficacy,
suggesting that not all marketed products had adequate efficacy. Therefore, the bactericidal efficacy
of the products is important and appropriate regulation and monitoring of the post-marketing

surveillance for consumer protection are needed.
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maaddlugifarsgeau dadelumsaoida HPV fio mafiquausnnnimilsau uaziinalde dayaildnnmsdnmil

auflulslemidamsnainiaguiasiunzGahnuagnuasmsidanldinduimnzaniuansnasaly
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YpFatuN S IurinGaTUR 9 WugUansel 11.7/100,000 Usznsan3® wazanadall a.6.2018 289
The Catalan Institute of Oncology (ICO) and the International Agency for Research on Cancer (IARC)
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NANANY

aaNAsaas nefiansumsananansasnsdihnuagnisznlsnumdy 487 $1g Nlsanening
uasiad (Mmawmila) Tsswenazauuiy (Meezivasnieamiia) TaawenanzGanys (Menan) uas
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lumsiensitadadasniidniwademsaaiie HPV laun a1g donus endw szaumsdnen neld Uszidns
P | Ve = [ v & o v aAd o o v g - a ' v v
A01a%u HPV Usziamsfinaduiius Muuguan e 1gNGuiiaduinus masguyn3 15afaaamainaaunus
MIATNFNNNAYN UasHaMINTIINTINNAGNTENIUIN

msdnwillarumssyidloseaenssumsiinsanmsineidgluau nsznsNasn gy vingay
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hataadinuagnasssmainsgnldluthenfiuinmiead (Surepath® liquid-based
Pap test, Uszinaansgaiim) lagldgunsalifuwadyiiafidndu (Broom-type sampling device, Digene
corporation, Uszinaanigawsn) anaiuaaulagee Gail ﬁwéhathmaéﬂmmgnﬁlﬁmﬂm'iiyjmoﬁ"mqﬂﬂszﬁ
Ruad 2 A wazinUmadadusen Uaedneunilaslunasefifiihmamiufivinummadlsnes
10 fiadans (wa.) tunanliehiu wisisghaan 1 wa. thluasiam HPV DNA ¢85 Real-time PCR HPV
testing dufitvae 9 wa. ﬁﬂﬂmaﬁ@mmﬁﬂﬂﬂﬁwmL%aﬁﬂmuﬂgﬂﬁmswmﬂ%mSmiuﬁa (Prep Stain®
system, UszinAavsgaLnan) FeanufinUndvasnasnnmsrulladiod wlanamuszuupes Besthesda
system logulanatuun® (Normal) w3aiaUn® (Abnormal) wazwisanuinunfivaswasiy ASCUS
(atypical squamous cells of undetermined significance), LSIL (low-grade squamous intraepithelial

lesions) ez HSIL (high-grade squamous intraepithelial lesions)

M3IA1EY HPV a#75 Real-time PCR

ihiethaasadaiusnuluheninadiae DNA logldyan579 DNA mini kit (QIAamp®
DNA Mini kit 50 (QIAGEN), Uszind Germany) waz®52avi0 HPV DNA ﬁaaqmmmﬁwﬁagﬂ
(See-gene Anyplex™ II HPV 28 Detection, Usetn@nivna) g3 Real-time PCR (CFX96 Real-
time PCR system®, Bio-Rad IVD, Uszmeansgaiim) gaasradizaglainsaasam s HPV la 28 Inil:
Wl HPV ﬂ’é]:NL?i'ENQQ 19 In{l (HPV 16,18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 69, 73, 82)
LLaSﬂij:NLa'ENGlgﬁ 9 In{l (HPV 6, 11, 40, 42, 43, 44, 54, 61, 70) MUANAMNIN DNA 289608 NMIEMINATIY
beta-globin gene wazUsiiiunanalusunsuame (Seegene viewer for Real-time Instrument,
Useneanva)

MIAEHN D
a P v v ¢ v o A ' a o ' a & v .
Aenzianudunusserniatadadede q fiendinanamsinda ag Chi-Square test lag
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NININININENAFNSMIUNNE
U 61 afui 2 wwey - Anueu 2562




HPV infection in Thai women with normal cytology Thumwadee Tangsiriwatthana et al.

We

mngﬂwmm‘samﬁya HPV luanadsing

Nnsmusailnenanne 487 Meieiumsesrawdlaissuazasiamnsiads HPV
Tulsanenna 4 wiie 0 4 gilme wuh Jwamsanawdladissidulnd S 473 918 waziaund
PUIY 14 58 (50882 2.9) °lumjw7iﬁwamaml,ﬂﬂmﬁa%ﬂn& wuhiimseaide HPV s1wnu 98/473
(Sa8ar 20.7) Lﬁaa"ﬁnmmqnﬂmmiamL%ya HPV luudasTsenenunand 4 usis wuihlifienuuaneaiu

9896 (Chi-square test p > 0 .05) AIULFAS LU 1

M 1 eanugneeamsiods HPV Tundslnenfinaudvadiesund Tu 4 Tsawenwa

U INMNULRALTD .
Tsanenua HPV lni*

EFNAT (5a89y)

Feralual 119 23 (19.3) High Risk 53, 58, 66,
16, 18, 51, 52, 59, 31,
35, 45, 68
Low Risk 70, 6, 44, 54,

40, 42, 43

2DULNY 124 29 (23.4) High Risk 16, 53, 66,
58, 59, 18, 31, 45, 51,
52, 73
Low Risk 6, 11, 40, 42,

43, 70

awq‘% 103 23 (22.3) High Risk 16, 18, 66,
35, 39, 45, 51, 53, 58,
59, 69, 82
Low Risk 42, 40, 61, 6,
11, 43, 54, 70

GNGY] 127 23 (18.1) High Risk 52, 51, 59,
18, 45, 53, 56, 66
Low Risk 42, 43, 54,
11, 40

* yiiguae HPV type Seaauaaunninnliiipe
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Tumsdnwiilaldiinesauiisnansonsiam HPV Inden q lenau 28 Ind wamsnasau
sansaasawue HPV lamsau 26 Inil (liwulnil 26 uay 33) usiazlniiianugnuandreiu his HPV
L?i'mgq"?;wumnluwmjﬂmﬁa HPV 16 (Sa8az 17.5), HPV 66 (Sa8az 11.25), HPV 52 (5088 10)
war HPV 53 (32882 10) MNaI0U ﬂ1ﬂﬁu§t§ﬂﬁ@%ﬁﬁa HPV 42 (Seeay 20.75) HPV 6 (Sagay 15),
HPV 40 (5a8a2 15) waz HPV 54 (50882 13) MNSIOU uaﬂmnf:é]’qwuﬁﬁﬁmsﬁm%wa HPV i 1 Ind

DU 15 918 (50882 15.3) AIULFASLUMTIN 2

I 2 ANNDYRIMIAaEe HPV aawugan 9

51muﬁamﬁya
HPV type
(e luad DU awfs GAGY SPHY
High Risk

16 2 8 4 - 14
18 2 1 2 1 6
26 - - - - 0
31 1 1 - - 2
33 - - - - 0
35 1 2 1 - 4
39 - - 1 - 1
45 1 1 1 1 4
51 2 1 1 2 6
52 2 1 - 5 8
53 4 2 1 1 8
56 - - - 1 1
58 3 2 1 - 6
59 2 2 1 2 7
66 3 3 2 1 9
68 1 - - - 1
69 - - 1 - 1
73 - 1 - - 1
82 - - 1 - 1
U 24 25 17 14 80
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3N 2 ANNdIaIMsiaze HPV awugan 9 (ds)

nugdaoia
HPV type
(dealnai DUUNY WS GAYER I
Low Risk
6 2 5 1 - 8
11 - 1 1 1 3
40 2 2 3 1 8
42 1 2 4 4 11
43 1 1 1 3 6
44 1 - - - 1
54 2 1 1 3 7
61 - - 3 - 3
70 3 2 1 - 6
U 12 14 15 12 53
Mix types 5 6 2 2 15

hasudsedansinida HPV
nnuuudaunINans lnafiidsanlumsd@nmnd wunifiogwdes 41.5 + 13.2 U (14-75 U)

=

Guilwaduiusasusniiioay 16 U welasuindu HPV Sawar 6.2 fquanifensosaz 78.6 e

b.

ooy 4.2 gUUV3

nndayaiuguilddu daiensidsihdadehe 4 inldAemsieda HPY wisuiisussvig
naugdaizeuaznguylifiaire wuhiladedssiionndwanlviinstods HPV gau ldud msfiguau
innnhnileu fessgiaguzewasaraidasnt 30 U (p < 0.05) Taelunguargiasnt so I wumsieda
33 )0 121 38 (Sezaz 27.3), 018 30-50 U wuld 46 2 202 98 (Swas 22.7) wazaIgNNT 50 U

wuld 19 10 150 518 (30882 12.7) ALFAILUMTINN 3
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M3 3 UReninacdansiage HPV luaasnsniinawdUaiiasuns

SMnuEdae snnudlinaie
tave o o p-value
(5089) (F0a9)
119219 (1) 0.005
<30 33 (28.7) 82 (71.3)
30-50 46 (22.1) 162 (77.9)
> 50 19 (12.8) 130 (87.2)
FOIUNWINSH 0.530
- Taa 10 (15.4) 55 (84.6)
- dusd 76 (21.2) 282 (78.8)
- WEISN Bang 11 (22.4) 38 (77.8)
AN 0.648
- SUIN 41 (24.1) 129 (75.9)
- SuUnEMs 24 (17.8) 111 (82.2)
- g3nadue 9 (19.1) 38 (80.9)
- watu 18 (19.8) 73 (80.2)
- Ay | 4 (15.4) 22 (84.6)
NMIANE) 0.642
- Uszoudnen 21 (19.8) 85 (80.2)
- UsaNAnE 26 (23.0) 87 (77.0)
- AN 6 (14.0) 37 (86.0)
- YSanes 44 (21.5) 161 (78.5)
seale 0.036
< 5.000 19 (20.2) 75 (79.8)
5,000 - 10,000 26 (21.3) 96 (78.7)
10,001 - 20,000 26 (28.3) 66 (71.7)
> 20,000 17 (12.7) 117 (87.3)
mMsamady HPV 0.594
- 1Pgdn 5 (16.7) 25 (83.3)
- lieeiia 91 (20.7) 348 (79.3)
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M35199 3 Jadediinademsaada HPV ludnsnehinawduaissund (da)

SMnuEdaie snnudlitaie
taaw Y o p-value
(sa8ag) (708az)

Uszinlsaincna 0.586
MUNATHNYS

- JUs6 83 (21.1) 309 (78.8)

- aiivsed 15 (18.5) 66 (81.5)
MOUAUDY 0.034

- 10Y 74 (19.7) 302 (80.3)

- NN 1 AU 23 (30.7) 52 (69.3)
mqtﬁaﬁmﬁﬁuﬁu% 0.564
ASausn

- <209 32 (23.9) 102 (76.1)

- 20-35 1 61 (19.7) 249 (80.3)

- >351 4 (25.0) 12 (75.0)
msgqu‘% 0.293

- gu 6 (30.1) 14 (70.0)

- ligu 91 (20.3) 358 (79.7)

a 4
AU

mnmiﬁﬂmmmqnﬂmmiﬁﬂL%ﬂsluam'%lmﬁﬁNamsmnmﬁqmﬂmgﬂ (uiadisd) Wuund
Sy 473 18 Tu 4 Savda 1dud Gedlual souudu awyd worasean wumsiafadaudageiedosas 20.7
daSsuidisususnanumsanmnssunainenuaslsamadng q ol w.e. 2553 WuAUsEMANNYN
apsmafioida HPV fasay 1170 Tosnduiszmauanimianugngegadasas 21 uazANNYNIA
wuluedesosar 9.4 lusaiinguiszmaaidoazTusanidadldianugndoudisginiy (fesas 14)
G’f%qmmm‘qnﬁlﬁmnmsﬁnmﬁ °lﬂ5Lﬁmﬁ'umsﬁmenmm‘zgniuﬂsgmﬂﬁu 9 lown wanWsmle (Saeay 20.4)?
TUsauna (Sezax 16.5)" uaziu (Sowas 13.3)"%

senumsAnmnduzeslnetlens 9 fuwuananiasas 13.309 Tuil w.a. 2555 WarnsnuANNYN
fidautnegs Aa fanas 33.8 T w.a. 25520 lusasiiiian3euifisuiurnugnaasmsdnsuas Swangvaree
wozanuz il 2553 warmsAnuzey Chansaenroj wazauedl 2552 fiTenuanugniasas 6.2 uaz 7.6
mMusauC Fdaudniidasuiisufumsdnmi aeradusennmsldizmsanamindild

asnnnulndlimnu (13 nd-35 Tnd) 38msnlgasiam HPV DNA waneeny ¥3aauiueiasa

¥ ]
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(Sazar 27.9) MAIUBRNREWNND (Sp8a 21.2) warmawila (Saea: 20.5) MNSINU %ﬂﬁﬂawuqn
apsmsfaiia HPV zasniimacs 1 Indidssfumsfnmil uddduanugnassmsdnmiinumnniige
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Male (5p88r 18.1) MNAAU
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agiiannnth FaeandasfumsAnmauiinumsioda Tunguoegiosnd 20-30 T wormsdaidaazanas
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MFumseudaiadu 1 generation (HPV 16, 18, 6, 11) LﬁuLﬁmﬁ'uﬁ’uiuawq%ﬁwulwﬂ HPV 16 uaz HPV 18
wnniige Fsassiulniiagu lusneiluasmanlaiwulnd HPV 16, 31, 35, 58, 68 uaz 73 WdmsAnmANNYN
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Prevalence of Human papillomavirus
(HPV) Infection and Genotypes in Thai
Women with Normal Cervical Cytology

Thumwadee Tangsiriwatthana' Sukjai Pholampaisathit® Anchalee Chainual’®
Krongthip Boonsom* Sangkom Vittayanan® Somkhid Thichak®’ Prissana Wongveerakhant’
Yavamal Sutivigit’ Jaruwan Thongnark' Pilailuk Akkpaiboon Okada® Somrat Lertmaharit’
and Somchai Sangkitporn®

'Khon Kaen Hospital, Amphoe Mueang, Khon Kaen 40000 ’Department of Medical Science, Tiwanond Road,
Nonthaburi 11000 *Nakornping Hospital, Amphoe Mae Rim, Chiang Mai 50180 ‘Songkhla Hospital, Amphoe
Mueang, Songkhla 90000 °Regional Medical Sciences Center 3, Nakhonsawan 60000 °Regional Medical
Sciences Center 1 Chiang Mai, Amphoe Mae Rim, Chiang Mai 50180 "Regional Medical Sciences Center 7
Khon Kaen, Amphoe Mueang, Khon Kaen 40000 °Regional Medical Sciences Center 12 Songkhla, Amphoe
Mueang Songkhla 90000 °Chulalongkorn University, Phyathai Road, Pathumwan, Bangkok 10330 Thailand.

Abstract Cervical cancer, caused by Human Papillomaviruses (HPV) infection, is the second most common
cancer in Thai women. HPV vaccination is an effective prevention measure, however, information on HPV
infection prevalence and circulating HPV types is limited. We, therefore, aimed to survey HPV
prevalence in Thai women with normal cytology at Nakornping Hospital, Khon Kaen Hospital,
Lopburi cancer Hospital and Songkla Hospital located in 4 regions of the country. A total of 487 women
attending a cervical screening program at each hospital were recruited into the survey during 2014-2016.
All were screened for cervical cancer by Liquid-based Pap test and for HPV DNA by Real-time Polymerase
Chain Reaction (Real-time PCR) technic. It was found that 14 of 487 (2.9%) women showed abnormal
cytology while 473 (97.1%) had normal cytology results. Real-time PCR results demonstrated HPV
infections in 98 of 473 cases (20.7%). HPV types with high and low risks of infection were found at the
percentages of 12.1 and 5.5, respectively. Additionally, mixed infections were also found at the percentage
of 3.4. The common high risk types were HPV 16 (17.5%) followed by HPV 66 (11.3%), HPV 52 (10.0%) and
HPV 53 (10.0%), while the common low risk types were HPV 42 (20.8%), HPV 6 (15%), HPV 40 (15%) and
HPV 54 (13%). In our survey, most HPV-infected women were less than 30 years of age. The infection was
statistically significant lower in higher age groups. Moreover, we found that more than one sexual partner
as well as low income were major risk factors leading to HPV infections. Our data could be useful for

further development of new HPV vaccines suitable for Thai women.

Keywords: human papillomavirus, prevalence, HPV type
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UnAnda 30522 Hepatitis B surface antigen (HBsAg) Tuidan ldaum L% ahsaauaniaull (Hepatitis B virus,
HBV) iletsaivayumsiiiadalsn msnnasaumwrsuldiuingu warmadansesmide HBV ludaaruine
m‘sﬁnmﬁ”ﬂumsﬂimﬁuqmauﬁawawgmmm HBsAg wuunaifiismbeludsandlnglud w.e. 2559 S
11 wanAwl ﬁﬁgﬂuumﬂumé’u (cassette) W3auau (strip) MmTeTzanul anudmwz Mnnenaun
LLaaﬂ'TﬁwmﬂNaa‘u'ﬂawmmml,t,eiamﬁﬂ‘[ﬂﬂﬁqmﬁaathﬁwhumsmaau HBsAg shewadaesaludd 2 55 S0
WWNe 350 §ENe USENBUME FIaENINAUINUALHARY 150 UAE 200 MBENMNTGY dwmSumsAnmany
higdenziresansa 1Fmsnasgiuan 2* WHO International Standard iile3iamizsi/5anagazas HBsAg
fis3n300523le (Limit of Detection: LOD) uamsan® wuiissauanuiiaiy 959 (95% CI) igmﬁy"ummmm
HBsAg uvunamnimenuhagluiniosas 98.0-98.67 (95% CL: $o88z 94.29-99.63) AMANNTUNIZIBEHL 100
(95% CIL: 3988 98.12-100) UazAMANNYNABISDHAT 99.14-99.43 laaiia) LOD agluzie 0.52-8 TU/ml muinoed
2a999AMsa1Nalan uag International Consortium for Blood Safety ﬁﬂmnﬁy’wmmul,nm‘ﬁmsﬂimﬁuﬁm%'u
mafadalse ualithwnasimsenaransadludaauing uaasigensam HBsAg wuunamainsoihinly
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UNU

Tsasuan@uannhsaauaniaull (Hepatitis B virus, HBV) n'a’LﬁLﬁmﬁnumwmmmsmqwﬂ"ﬂan
113 w.e. 2544 (a.6. 2001) ENﬁm'ﬁamﬁ'ﬂanﬂszmmamumitﬁdwﬁpjﬁm%yan'h 2,000 auau Tusnuil
Ussanas 350 awau Wuwve@ess wazmamsalhfadasinios 1 dwau aaimsdifiuzaslse
hulsaduudauasuzieduluiign® agalsfionuil w.e. 2558 (.6, 2015) Schweitzer A. WasAMENBNY

° Va

nougiadehiadusnauiidesoasnania fuszanm 248 Suau waznsnumsinwlulsanalne wuh
fifaadabiadusnauiizeianauduiy fafilssana 4.2 Suau viasasas 6.4
Fuidahiadusnauidulnajinlidesimmneaindeldsuidaluieodn Tasmmeaeild
Suidannainsngman lusasiivilslumueagaodeluisglnajanionmadsunau® dwsugibumnme
13%’61(?1’115%Lauﬁmﬁmwuag"’luszagﬁﬁh%’ﬂtﬁmhmumn (high replicative phase %38 productive phase)
@ 3 Hepatitis B surface antigen (HBsAg), HBV-DNA uaz Hepatitis B e antigen (HBeAg) luidaa
Lm'mqinﬂagiiusxmﬁh%’mﬁmﬁmuﬁaa (low replicative %38 restricted phase) @ad HBsAg uaz
HBV-DNA Tui@daaluszduem liny HBeAg udwu anti-HBe twsziusuduaiide HBeAg luidan
(seroconversion) Q’ﬂaﬂmqswaﬂmﬂLﬂué'amﬁa?iam%'u (Occult infection) @a mstinsulisanas
auaTalinu HBsAg luden ganawu HBV DNA uazunmngaaionmsavanaulaglisnainsaudn HBeAg
wazlaiwy anti-HBe (abortive seroconversion) %qmnLﬁﬂﬂaaﬁﬂﬁmaﬁé’fvgﬂﬁwmﬂmﬂﬁu(‘”
msasmialiadusnisuiilasnsnsia HBsAg asnsaasranuldmely 2 89 8 dlensd
MandsnnmMseade fauiisauiaulysl Alanine amino transaminase (SGPT), uaz Aspartate amino
transaminase (SGOT) IuLﬁamgﬁuniwﬂﬂa 5-100 W (1NN 500 Wh lunedidada@aundy) uas
29wy Bilirubin geiiu msasneegenadeu HBsAg iifluilituldudnmsduiuausudinu-uaufivad
(antigen-antibody binding) Ll,azﬁ%a'lilgﬂl,mu lown (1) wmaiia Enzyme-Linked Immunosorbent Assays
(ELISA), ¥i38 Enzyme-Linked Fluorescent Assays (ELFA) (2) tm@aiia Immuno Chromatography (IC)
Togwmwizluganadaunuuliuasnis) (Rapid test) 19 Dip-sticks w38 Test strip {Juau™
ﬁagamiﬂimﬁuqﬂ‘i’lﬂﬂﬂﬂ International Consortium for Blood Safety (ICBS)® 1‘1‘!"2161‘1}"18’1
70 wila Himhemlan wuhilemab3esas 94.52-100 uazanuNLSagas 96.37-100 swmsulsmndlng
gunanmatiamsunnduvisdsznalnglunszguauds sauduainnuauznIsTumMIaIMIUazen nIENTN
gy laUszliugansa 21 ManNwMI fisismhelusemalngludl w.ea. 2546 Usznauee AONTIA
feudeA3peile (machine-based) 110U 10 HANA D uazganadauuulinesIa3) (rapid assay)
P 11 wiadael wuhgaenafisumeaiaisiaiianyhuazeanuiumzannnhiesss 99 Tunmed
ganadauwuulinanamienuhisess: 97-99 uazanunzSazar 96-100°
mﬂmsﬁaqﬁmiamﬁﬂ‘[aﬂu,u::ﬁﬂw”l%‘quwmé”wﬁqmn 2™ WHO International Standard (IS)
and Reference Panel for HBsAg tiamnanulideiasz (Analytical sensitivity) uaziuualien HBsAg
({lu International units (TU) wnumhgunlun3y (Nanogram, ng)® 11 %0059 HBsAg uuulinasnain
Tustuuudns 4 imaihihiehmhelulszmalne Sslifiausnasaaiinns HBsAg 1d 3eldhmausaiiu
iaifludayaidasdunanlszamsmmgansia HBsAg iliinait uazauwadiaaula) (HBsAg RDTs)
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AALANN WA

700573 HBsAg wuusiaarlumsusziiiuaseil (Judd Lateral flow chromatographic
. He v o QS ad . & a [ s ] I a P
immunoassay fldvanmanadautiuis Sandwich Nvne 11 Maadae wivengluuy Wy 2 oila @p
(1) JUuuunay (cassette) N 6 HAAAMI was (2) JUnULUAU (strip) W 5 MAAAMI Fauaaaluasn 1

Tagganasaulasuanuayanzinnuisndunuimheludssmalng 7 v3Hn

37 1 Neazdaaganedeu HBsAg uuunainlddnm

Product name Manufacturer fest Test Cat. No. Lot No.

format structure
ABON One Step HBsAg ABON Biopharm Rapid Sandwich  IHBsg-301 BSG6020001
Rapid Test (Strip) (Hangzhou) Co. Ltd.,
ABON One Step P.R.China IHsg-302C BSG6020003
HBsAg Rapid Test
Device (Cassette)
ALERE Determine Alere Medical Rapid Sandwich 7D2543 69934K100A
HBsAg (Strip) Co. Ltd., Japan
ASAN Easy Test HBs ~ ASAN Pharmaceutical ~ Rapid Sandwich  AM5225-K P7006
(Cassette) Co. Ltd., Korea
Blue CROSS One Step Blue Cross Rapid Sandwich - 20151201
HBsAg Test (Strip) Bio-Medical (Beijing)
Blue CROSS One Co. Ltd., P.R.China
Step HBsAg Test 20150201
(Cassette)
BOSON HBsAg Rapid Xiamen Boson Biotech ~ Rapid double 1Ho1C2 14070103
Test (Cassette) Co. Ltd., P.R.China antibody-

sandwich

CTK: OnSite HBsAg CTK Biotech, Inc., Rapid Sandwich Ro040C F1205L8Go00
Rapid Test (Cassette) USA
HEALGEN HBSAg Healgen, USA Rapid Sandwich GCHBsg- 1511024
Rapid Test (Strip) 301a
SD Bioline HBsAg Fast Standard Rapid Sandwich 01FK12 RST16001
One Step HBsAg (strip) Diagnostics., Korea
SD Bioline HBsAg 01FK10 RDT16001
(Cassette)
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Germany) LLasajumn HBsAg ‘qu,’lél’lilLﬂ%}aﬂ(ﬂi’)f\ﬁLﬂ‘jwﬁé’@liuﬁamﬂ Elecsys E411 HBsAg (Roche
diagnostic, Germany) LLayaéTﬂLﬁaﬂLﬁaiﬁuﬂwsﬂszLﬁuqﬂmaaﬂeﬁmm 350 Made laauvaiualag
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#luauin HBsAg i 2 1a3a9n51a8alusid 1hinesaduiusanass dodasnsiadenzisaluda
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PNNTAINAINGAY TS 592/58

F130INTFIU 2™ WHO International Standard, NIBSC code: 03/262 (Medicines and
Healthcare products Regulatory Agency, UK) l#lums@nmeanuhidiesns losdwszidsunm
u,auamu‘ﬁ'ei"wqﬂ (Limit of detection: LOD) 289u@asHans i L‘f-fiaammimmgmﬁ"m%%"uﬁmnlﬂwu
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MINATIEHHS

Annzvinalasaunanull (Sensitivity), annawz (Specificity), MANNYNADI (Accuracy),
mminanauln (Positive Predictive Value, PPV) wazmiminenaau (Negative Predictive Value, NPV)™"
MU 2 Tasmuuaanugn (Prevalence) mMuNga @d 0.1% (naugusNalaiia), 5.09% (ﬂtjmjﬂmﬁ"ﬂﬂ)

v Ya a = v k4 (12)
waz 10% (NANNANENTUARAIIETU)

M5 2 Wndiwasamsuldmiunasnenuly (sensitivity) wazanuawng (specificity)

WA AT Tse
Hlu Taiitu T
wauIn (Positive) NauINAN (TP) waunaan (FP) a+b
a b
waau (Negative) waaulaan (FN) Waaua (TN) c+d
c d
EREY a+c b+d a+b+c+d

Tosdnnaenugns Gail
ANl (Sensitivity) (%) = a/(a+c) x 100
ANNINNIE (Specificity) (%) = d/(b+d) x 100
@hmmgﬂﬁm (Accuracy) (%) = a+d/N x 100
Aynnerauln (Positive predictive value)
PPV = (prevalence)(sensitivity)/(prevalence)(sensitivity)+ (1-prevalence)(1-specificity)
mmunanaau (Negative predictive value)

NPV = (1-prevalence)(specificity)/(1-prevalence)(specificity )+ (prevalence)(1-sensitivity )

We

nnmsvsziivgandananimadey HBsAg wuuniadmany 11 wdadusd wuhiianuhisasas
98.00-98.67 fissAuAMNIFRIUT 95% CT aglumeiosns 94.29-99.63 waiianudmz3asas 100 7l 95% CI
agluresaeaz 98.12-100

MANNYNEB9aE A NTBEAE 99.14-99.43 AININBHALINGIMTUNGNUINALAHN (ANINYN 0.1%)
nauithemly (anugn 5%) uaznduiansiawdosiiodadidu (anwgn 109%) Tadu 1 duvng
waauvSUnguUINAlaiio Henagluzig 0.99998-0.99999 nawgthaimly fienagluzig 0.99895-0.99930

uasnaNEaneandaniofanidy daaglugdie 0.99778-0.99852 MuaaU aauaaslumsnm 3
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NNMINAFDUMLETHNNIFIUIN 2™ WHO International Standard N@naN 4 520U wu LOD
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Evaluation of HBsAg Rapid
Test Kits in Thailand

Kriangsak Ruchusatsawat' Jongkonnee Wongpiyabovorn® Laddawan Thiemsing'
Chonthicha Kawidam' Suttiwat Lumyai' Petai Unpol' Sunida Vandelaer®

Piya Wongchampa® Wilai Chalermchan' and Somchai Sangkitporn’

'Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,

?Chulalongkorn University, Pathum Wan, Bangkok 10330, Thailand

Abstract Detection of Hepatitis B surface antigen (HBsAg) in blood, is useful for diagnosis of
Hepatitis B virus (HBV) infection, determining needs for individual HBV immunization and screening
for HBV in blood donors. In this study, we evaluated performance of HBsAg rapid test kits that were used
in Thailand in 2016. A total of 11 products, manufactured in forms of either a cassette or a strip, were
included to the study. Performance evaluation on sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) was examined using 150 and 200 known HBsAg positive and known
HBsAg negative samples, respectively, as determined by 2 automatic machine-based HBsAg test kits.
In addition, Limit of Detection (LOD), a parameter to determine analytical sensitivity, was evaluated
using the 2" WHO International Standard. Our results showed that, at 95% confidence level (95% CI),
sensitivity was in a range of 98.0-98.67 (95% CI: 94.29-99.63%). Specificity was 100 percent (95% CI:
98.12-100 %). Accuracy was ranged from 99.14% to 99.43%. All test kits had LOD values between
0.52 to 8 IU/ml. According to WHO and International Consortium for Blood Safety criteria, performance
of HBsAg rapid test kits passed the criteria for diagnosis only. Our findings suggested that HBsAg

rapid test kits can be used for initial diagnosis but cannot be used for screening blood donors.

Keywords: HBsAg rapid test kits, sensitivity, specificity, limit of detection
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