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Background: Alcohol-based hand rubs (ABHRs) have long been used in healthcare
facilities to prevent hospital-acquired infections. Since the beginning of the COVID-19 outbreak,
ABHRs have been the center of the interest in protecting the transmission of the SARS-CoV-2 virus.
Many formulations of ABHRs, such as liquid, gel and spray have been developed and used in
general population. The aim of this study was to compare the skin irritation from using ABHRs in gel
and spray formulation. Method: This was a prospective, randomized, crossover trial and conducted
to investigate the effect of skin irritation of ABHRs in gel compared to spray formulation after 21 days
of each formulation. There were 38 participants enrolled and the outcomes were assessed by two
clinical scores; subjective Larson’s skin assessment score, Frosch and Kligman observer skin
assessment score; transepidermal water loss (TEWL) and skin capacitance. Results: All of the
volunteers completed the study. There was no significant skin irritation (total score less than or equal
to 16) from Subjective Larson’s skin assessment from both formulations of ABHRs. From Frosch and
Kligman observer skin assessment, there were also no significant changes from both formulations of
ABHRs. However, dryness was the most common clinical sign during the study, 36.8% and 42.11%
of participants in the gel and the spray group reported dryness after three weeks of application. The
incidence rate was not statistically significantly difference in both formulations. Comparably, TEWL
was significantly increased from baseline since day 3 (p = 0.029) and day 21 (p = 0.019) in spray
and gel formulation respectively. In contrast, the skin capacitance did not differ significantly after the
application in both formulations. Conclusion: ABHRs in gel and spray formulations are safe after
repeated application and do not cause significant skin irritation. However, ABHRs caused increased
skin dryness which is more common in spray than gel preparation. In people with sensitive skin,

ABHRs in gel formulation is recommended.

Keyword : alcohol-based hand rub, alcohol gel, alcohol spray, hand sanitizer, skin irritation
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NTAUUUIANIUINE (conceptual framework)

Allergy to
| Underlying skin disease ABHRs components
[ I

Prevention of

Procedure Antimicrobial effect }—»

di transmission
Frequency 1 Application Alcohol-based
hand rubs (ABHRs) Irritant contact dermatitis ‘
Skin reaction
Product Allergic contact dermatitis |

Type of alcohol

I&

—| Concentration of alcohol ‘

Form of ABHRs

—{ Volume of ABHRs used |
—{ Moisturizer and additives l




UNN 2
NUNIUITTUNTTN

o a o ¥ o

o =R A A v v o dsj
A1 glaAneeanRssRnefdaalazintduenNiade Aasa bl

& %
a

1. nalnniseengnasmeveueanaaes
2. TRALAT AN NI UL ANDEDS
:l/ aal % A % a o s e‘d‘ Y o A

3. TUAAUITNITANINA AL AR A LI LAANATAAN MN1AITNAZA1ANS

4 13N redNAn T Laanagasn lMniA Ndza aNan dlunisg
NIANNATRNAND

5. uULLATNFTENNARS W LRAND AR AT IENNAINAZE1ANE

A a o a = % a o c a‘d‘ %

6. N1992 AN LABIHNANITIUTIUNAANNNT M NANA U I LAANDTRRN b
NIANNATRNAND

7. 1139AAZUILIIUANNTNTUIBHIUTY AINIZANRLABITASHINIS LAE

=3 ' a o 6 a‘d‘ ¥ o A
AN AN AAA UTILAANAZAAN TN ANNALAANS

nalnnsaangnisinidasasuaanazas

o

LBANeaeARANONIN19ALTaqaTnAdani1saaallsiiu (protein denaturing)

T plasma membrane ﬁm@m@uﬁﬁﬁﬂu amphiphile compound NANIABAINITNATANE
Taalusnuazlady nlduaanasasagin1s0sauiu Plasma membrane Y9 NANWNR AL

WA TAUNRARLUENNY iU Reaaa U sAuauinane Plasma membrane dana i
doutlszneunieluaduesqaniiean wazidadinatngsnig

ansavangueanagaanAudndu 60-80% a1nnsaiidnmeqatns1e) tdu

% v
A A

TAADENFNT

v
o A

BEHNANILLATN AT RALNTNLIN WaTWUAT FaTrdauwnsNay s9uldDa
8NFaeing MU methicillin-resistance staphylococcus aureus (MRSA) WA vancomycin-
resistance enterococci (VRE) AR Lmzﬁqmmmﬁﬁm%@ Mycobacterium tuberculosis
Fasnaiianin 97 WA enveloped viruses L4 1 herpes simplex virus (HSV), human
immunodeficiency virus (HIV), influenza virus, respiratory syncytial virus (RSV) t @ &

SARS-CoV-2 16
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Hand sanitizer & Hand hygiene
Inactivation of virus by lipid

Inactivation of bacteria by lipid membrane lysis and release of
membrane lysis and release of intracellular content
intracellular content
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Hand Hygiene Technique with Alcohol-Based Formulation

Apply a palmiull of the product in a cupped hand and cover all surfaces. Rub hands paim to palm

w

right palm over left dorsum with palm 10 paim with fingers interiaced backs of fingers 10 opposing palms
intertaced fingers and vice versa with fingers intertocked

Duration of the entice
procedure: 20-30 sec

Jonce dry, your hands are safe.

—

rotational rubbing of left thumb rotational rubbing, backwards and
clasped in right palm and vice versa forwards with clasped fingers of right
hand in left paim and vice versa
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ABHR 11114 Tne
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170704 3 mL WuNTaN
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30 U9
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AT 2 BARNAKENNgadaIi LN TIE AN AR RRA AN N LeANa a e s

Author, Year N Study design Study Result

Ousmane 102 prospective phase 1 9 ABHR ABHR gﬂLLUUL@Mﬁ”‘?ﬂ

Traore et al., cohort study  gtuULIR4UAY ANHUELNAN

2007 (75% isopropanol  81@N4NATNINNIN
+0.5% JUULLIDUNAT uAY
chlorhexidine) 11 M lAAAAINNTZANE
1981 2.5 LAAY \ARFRRIMIILTII
aniias washout Hatasndngtluuy
period (w20 VBIUAIRNNT
19U sz1HuRe self-
phase 2 4 ABHR assessment
sUuLLAA (75% (p = 0.001), observer-
isopropanol + 0.5% assessment
chlorhexidine + (p < 0.001) kax water
gelling agent) content (p < 0.001)

T. Cartneret 25 randomized nAdal 70% n-propanol MR

al., 2016*” controlled alcohol (ethanol, AT ANILARNTRY

trial isopropanol, n- AN IS aTaTale ke

propanol) UFuno 2
mcL/cm2 QNLULLAY
dautane uangilu
249 20 791 (10 sec)
ATUIU

20 ka2 100 AT/

isopropanol e
11NN ethanol aiNg
AdadAyneaa

(p < 0.05)
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Author, Year N Study design Study Result

Harald 30 randomized ﬂ@:ll 191 patch n-propanol NS YPY
Loffler et al., controlled test 15 AU TUTULDIRINIIAAAY
2007% trial ARNATY ATIAZ 24 WINNIN ethanol LAY

T Taeildaiin isopropranol aginai
PRILDANATARUAY  UUAIATYNNATA
AN Nd AT

lun ethanol, n-

propanol Lay

isopropanol ﬁm’m

Wi 60%, 70%,

80%, 90% LAy

100% (&1NL3

ethanol l7A214

VN 99% LN

100%)

N{u 2 911 patch

test 9 ALY 489

A%s paaz 24

s Tneldanssing

aiariu laun 80%

ethanol, 60%

n-propanol, 70%

isopropanol, 0.5%

SLS
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Author, Year N Study design Study Result
M. Graham 2,750 prospective 41994 cutaneous ABHR 7111410
etal, cohort study  adverse reaction cutaneous adverse
2005"" ANl ABHR  reaction (ICD) 16
(70% isopropanol  0.47% Taaimuanla
+0.5% AUWUSTIU duration
chlorhexidine WAL intensity
gluconate) Tu 24
1AL
Evi Houben 21 randomized N1 ABHR gﬂLLU‘u ethanol § sensorial
etal., controlled lan U314 3 mL assessment AN9N
2006 trial TRV AT isopropanol Waz

mnﬁuglﬂumm 30
3T 13U 1 Falu
WA ABHR g3
AuaupsL 6 469
lAuA 70% ethanol
+ 2% glycerine,
70% ethanol + 5%
glycerine, 70%
ethanol + 8%
glycerine, 75%
ethanol + 2%
glycerine, 80%
ethanol + 2%
glycerine Waz 70%
isopropanol + 2%

glycerine

13110 glycerine #

11NN 1% ABHR
Y v 1 =

W A9 T N

VLRIV
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Author, Year

Study design

Study

Result

Fritz Stauffer
etal.,

2013

82

randomized
controlled

trial

wisangnadasiiu
4 ngu Wl ABHR
suuuusine u
a1 7 34 atngilag
Juaz 30 mL

A: ABHR guuuy
ARIUAI (65%
isopropanol + 15%
n-propanol)

B: ABHR guluuyl
ARILUAT (96%
ethanol + 10% n-
propanol)

C: ABHR gtluuy
1Aa (85% ethanol +
virucidal)

D: ABHR guluuy
kA (85% ethanol)

=S
ANNNNIND 12D
ANAN4NATED ABHR
AR formulation

11NNI1 form

Federik
Plum et al.,

2020""

20
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controlled
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o 1 1duaw
dautanednaile
¥ 30 Wi

W0 2 wle vinyl
glove ALIULAUAIUY
areandailu
A1 30 W9
1319047 3 control
(wandoudanadng
RenfULRnd 2)
mﬂﬁug ABHR

n19l4 ABHR riufiaf
v o duilenna
\im skin reaction 161
wnndn LR

4
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Author, Year N Study design Study Result
(85% ethanol + 5%
isopropanol + 1.3%
glycerol) 11y
928121981 30 9
9N 10 Wil 6 A
AILILI 3 13190
yinstavaa 2 sou
Mayra 40 randomized  len@ndmsusay  Formulation 7114 0.5%
Goncalves controlled AWld ABHR 4 €ila  glycerol M 14LAA
Menegueti, trial Phase 1: 80% ANNTZANYILABITR
2019 ethanol + 0.75%  Aavihlferiign uway
glycerol formulation ‘17%1&1'5?1
Phase 2: 80% glycerol M 14LAA
ethanol + 0.5% ANNTZANILARITBY
glycerol aquﬁ\imnﬁ@m

Phase 3: 80%
ethanol without
glycerol

Phase 4: 80%
ethanol + 1.45%
glycerol

WAaz phase Maan
74

washout period 3
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1.1 N9/ transepidermal water loss (TEWL)

1.2 N33/ skin capacitance
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1.1 N199A transepidermal water loss (TEWL)®®
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a. open chamber L4 4 Tewameter®, Dermalab®, Evaporimeter®
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aMNNN9ANE128Y Sera Farahmand wazanse Tl a.@. 2009°° Tunisdne
W3awaunisdman TEWL Tae3F open chamber, closed chamber W& ¥ condenser
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Wnnianilafiurudiutlaneluanaadnseuay 6 au 1433n1s15euiay TEWL Aoy
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50 @ Left arm baseline
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< 40 m | eft arm after tape
S 35 P:0.001" p: g 0p1* stripping
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2 301p:0.23 T .
B = Right arm after tape
= Y P:028 P:0.36 stripping
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~ 20 — P:0.3
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5
0 2 .
Open-chamberUnventilated- Condenser-
chamber chamber
14
(b) Fio8 P<0.001
12 P-0.63 | P:0.015
09 I [} P<0.001 | [= Left arm baseline

= 10+ = After moisturizing
& cream
i 81 = Right arm baseling
§' 6 = After Petrolatum
i}
=4l
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0 . : ,
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Condenser-
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£ 127 ,'_h piooor [ - u After SLS 1% aq. solution
€10l 7 [
=) = Right arm baseline
= 8-
E s After water
=

L

Open-chambef Unventjlaled- Condenser-
chamber  chamber

Fig.1. Comparison of three devices in detecting (a) tape stripping
effect on TEWL (b) moisturization effect on TEWL and (c) detergent
effect on TEWL. *The mean difference is significant at 0.005 level.

nwilszney 3 nan1emsadaAl TEWL luaniunisalsneineasesiiagluuusing ne

Sera Farahmand wazans®

A NN1TANE1U89 A.O. Barel wazaniy il a.A. 1995 lun1sdnun
W3y stratum corneum barrier function Iaein1sdm TEWL Aagl Evaporimeter® haz
Tewameter® 331N sAn e luananaTAsauaw 16 AL Faen13dn TEWL Ingieied 2 4in
AanainaAuluan1zioniesine Fali 1. anazand 2. nevin tape stripping 30-40 A%
way 3. surgical tape occlusion tiutaan 2 Falug Wudn TEWL Wi nguaenaduiusiu
FEUININIIAIIAAY Evaporimeter® Lay Tewameter® uazladaagiannnsld
Evaporimeter® uas Tewameter® flanuiindeds uavmansanlunsldlumnuidaniediu

FIAaYEN
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Fig. 1. Correlation between TEWL measurements
with Tewameter and Evaporimeter at different skin
sites and under various experimental conditions (nor-
mal, stripping and occlusion; n = 16).
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AINNITAN 1109 Fluhr W wazansy Tull A, 2006% luntsdne
di a -] 1 I a’ljd . . dl o =2 a o dl o
\aNgaInA1 TEWL a111301NT04 skin barrier status T9VNI9ANEIRANTRUINYATN
n19ARaanNInaIaINiliuy A aTiniui tnadnAn TEWL AoeLATadsn97 11y
Tewameter® Dermalab® Loy Vapometer® dudw audu gravimetric value W13
! . . o/ 6 o 1 ¥ dl ] 1 a o o o
AN gravimetric value ANWUSALAY TEWL Tun15m99aRa8LATe95197) Belled1AnNI9
anp
uanaN Fluhr JW hazanse feAneivaifinluananading 11 au laanng
14 TEWL wlrauineausendneianiisunuvauuaudoutlatanauinnimaaay (baseline)
LATNAIAINNNIEA Stratum corneum YRYINANLILANTBLAY.NI9Y11 tape stripping 10 A5
WudATaeHasieAInatadieiuatnnsonsadanisilasuulasaes TEWL ldadnei

WadAtneada wlluiamlngnnnanea e santias

a

annnsAnasagllag TEWL ilusaviaig skin barrier function Tatilu
o A oA = S T R L | a . .
at197 Inaipzasdesine lun1sAnenduirgesilienunmenaelunistszifiu skin barrier

function

A13714 3 NANITANHIANNANNUSURIAT TEWL Waz gravimetric value 1agl Fluhr JW uae

39
Aoy

Table 1. Gravimetric measurements (water evaporation) correlate significantly with the device values

MEECO H4300 VapoMeter ™ 210 T™ 300 Dermalab EP1 Temperature
10 12 12 12 12 7 12 12
(a) Gravimetric TEWL
P (two-tailed) 0.0297 0.0099 0.0039 0.0036 0.0045 n.d. 0.0015 0.3335
Pearson 0.6825 0.7082 0.763 0.7666 0.7557 0.8076 0.306
(b) Temperature
P (two-tailed) 0.3836 0.7416 0.5294 0.6236 0.4443 0.6822 0.731 -
Pearson —0.2769 0.1066 0.2018 0.1581 0.2442 —0.1906 0.1111 -

(a) The gravimetric measurement as an independent parameter of evaporation of water on freshly excised skin in a mouse ex vivo model showed a significant
correlation with the values from six devices (Dermalab not evaluated due to missing values) with a Pearson correlation coefficient r> 0.682. No correlation
between the surface temperature and the gravimetric measurement was detectable thus excluding a temperature effect. (b) No correlation between the surface
temperature and the device values was seen.
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Untreated vs. 10x TS (human)

o/m2h
(mean + SEM)
—_ n
[4,] o

Y
o

0
MEECO VapoMeter TM300 EP1
H4300 TM210 Dermalab

ANOVA: P <0.0001
= Untreated
I 10 Tape strippings

Figure 3. In vivo study on the ventral forearm of healthy human
volunteers: baseline values were compared with those after a
mild damage of the stratum corneum by 10x sequential tape
stripping with D-Squame®™ tapes. A significant difference
(P<0.05 and lower; ANOVA P <0.0001) between baseline
and disrupted barrier could be detected with all instruments
except the MEECO (n = 10).

N wisEney 6 Nan19RIRILEILNLLAY TEWL AotiATadlattinfnee] nouwasnaansin

tape stripping 10 A9 IAe Fluhr JW wazmnse™
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40
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Table 2. The irritant threshold (IT) from the left arm of 19 subjects are displayed with the mean transepidermal water loss (TEWL)
readings (g_.-'m:h) from 20% sodium lauryl sulfate (SLS), control patch tests and normal skin from the same arm

IT 01 05 1 1 1 1 1 1 25 25 25 5 10 20 20 20 =20 =20 =20

20% SLS 78 73 51 41 79 34 56 77 26 21 55 76 20 22 19 17 4 9 11
Waiter 9 1 7 9 5 7 0.1 § 3 7 5 2 6 5
MNormal 11 7.5 7 10 9 4.5 4 8 4.5 5 3 3 5
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1.2 N199/ skin capacitance
o X 4 12 ¥
Hun19dnAINENT UYL stratum corneum FaLTHu 1Nl stratum
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TABLE 1. Mean values, standard deviation (SD), coefficient of variation (CV) in %, and the range (smallest and largest value) are shown for seven anatomical sites. A correlation analysis was
performed with the Spearman correlation coefficient (r) and P values (n=20)

Anatomical sites CM 820 (AU) CM 825 (AU) Skicon 200 (S) Nova DPM (AU) DermaLab (umho)
Mean (SD) CV (%) Range Mean (SD) CV (%) Range Mean (SD) CV (%) Range Mean (SD) CV (%) Range Mean (SD) CV (%) Range

Forearm dorsal 70.5 (12.8) 18.1 48-94 39.5 (9.6) 244 26-58 31.4(21.4) 1031 3-115 1462 (364) 494 114-236 79.7 (39.4) 249 40-166
Forearm ventral 745 (10.3) 138 60-95 435 (9.0) 207 31-66 471 (424) 901 9-177 1636 (436) 48.1 118-225 1004 (48.3) 267 50-230
Hand dorsal 72.8 (15.9) 218 49-115 42.6 (15.6) 36.8 21-85 62.0 (103.7) 167.3 3-466 189.9 (86.6) 958 99-430 104.2(99.8) 456 20474
Front 90.1 (9.7) 108 73-103 57.1 (85) 149 43-72 145.7 (91.1) 625 31-337 274.1(107.6) 532 139-512 168.6 (89.8) 39.3 54-470
Cheek 85.2(7.9) 93 64-96 50.3 (14.2) 283 20-69 105.3 (59.0) 56.1 19-215 201.5(579) 414 117-338 1355 (56.1) 288 40-256
Back (C 4) 95.7 (9.3) 97 84-113  62.8(108) 17.2 44-78 173.7 (92.0) 530 40-328 2343 (554) 364 146-370 187.5(68.2) 236 72-294
Leg 80.2(19.0) 237 60-137  46.1(139) 302 25-76 66.5(69.6) 104.7 1-261  205.1(925) 663 120-508 107.0 (71.0) 45.1 40-328
Corrrelation Spearman r P value

CM 820/CM 825 0.8901 <0.0001

CM 820/Skicon 200 0.8996 <0.0001

CM B20/Nova DPM 0.8165 <0.0001

CM 820/DermaLab 0.8760 <0.0001

CM 825/Skicon 200 0.8927 <0.0001

CM 825/Nova DPM 0.7928 <0.0001

CM 825/Dermalab 0.8964 <0.0001

Skicon 200/Nova DPM 0.8719 <0.0001

Skicon 200/Dermalab 0.9358 <0.0001

Nova DPM/Dermal.ab 0.8876 <0.0001
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TABLE 4. Mean values and standard deviation (SD) after 1 h of occlusion for the two emulsions (o/w base and urea+glycerol containing o/w base),
lipid extracted area and untreated area are shown. A comparison of the four groups was performed by ANOVA and a post hoc comparison between
the different groups by Bonferroni’s test (n=12)

Base Urea/glycerol Untreated Acetone

Mean SD Mean sD Mean SD Mean SD
CM 820 (AU) 83.1 6.3 96.3 93 81.9 124 733 1.2
CM 825 (AU) 50.0 6.8 60.8 8.4 475 108 40.0 7.2
Skicon 200 (uS) 54.8 41.4 129.8 87.9 60.2 777 24.0 26.1
Nova DPM (AU) 167.3 31.4 249.8 83.1 177.8 793 137.7 30.6
DermalLab (umho) 107.5 38.4 189.5 94.8 1171 103.5 716 38.2

CMm 820 CM 825 Skicon 200 Nova DPM  Dermalab

ANOVA: P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Bonferroni

Base vs urea/glyc P<0.001 P<0.001 P<0.001 P<0.001 . P<0.001
Base vs untreated P>0.05 P>0.05 P>0.05 P>0.05 P>0.05
Base vs acetone P<0.01 P<0.001 P<0.05 P>0.05 P>0.05
Urea/glyc vs untreated P<0.001 P<0.001 P<0.01 P<0.01 P<0.01
Urea/glyc vs acetone P<0.01 P<0.001 P<0.001 P<0.001 P<0.001
Untreated vs acetone P<0.01 P<0.01 P>0.05 P>0.05 P>0.05

AINN9ANENU8Y Peter Clarys wazamee Wl a.A. 2011 Tunis@nen

Wraueun1sdnANgNTULaY stratum corneum TatdAAT electrical capacitance WaE

'
o £

electrical conductance 1a e ld1ATa Y Comneometer® LAY Skicon® AN ANA U T4
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Fig. 2. Water desorption curves performed on a cellulose filter disk
after initial application of 150 uL water on the filter. (A ) Capaci-
tance values (a.u.); (¢) conductance values (uS); (m) weight of the
adsorbed water (mg) in function of time.

ANUsznay 7 MannsAnen A NANNLEsz1dNg electrical capacitance, electrical

conductance fuiBuairesinndasuidadliniuszasinaning Peter Clarys wazmnie

2. N15U5ELRUAMNSE AL ADIUDIRINIIRANN HARN UM LAANATDAAN LTV
AMNAZAIANDAIINNITARN HULNNARUNUBININUIAINNITAILNA (visual inspection)
wivaantotilu 2 Uszsianuanaa

2.1 self-assessment
2.2 observer-assessment
N9 N UANHIULNIARTNABIENMIIAINN12AIN AN AU T LR UAIIN T ASILADY
a o dl a Y a o [ A 1 dgld [ % dl
PAIHINIANNAAINNF IERNARAUTNNIAIINALANAND AINTOLNTINANTEUSNINNIENINN
(=3 aa = o/ 1 v 1 v o/ 1 dal = o
naafiun1epatinaesiomialugduuusne 16 611931NN195 19N 199R AT NT U BRI
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Wnana lddnesu Tesinued laisant sl Al s et uRauieyinti
Tpan17U s UAN ML NI9ARTINARIRHIMINANN1949 INAANNTaLLNaan tawl 2
TAAD self-assessment LAY observer-assessment

AMN9UITE84 R. Girard wazanelull a.A. 2008“ lun1siFauiiiay sensitivity
PAINIT I self-assessment WAL observer-assessment 11nN191921HU dermal tolerance g
NARAUTNIANAza ANe Tulsanauia 12 wislulssinedsara TaeFauiney

a %3 rz a % a o o‘d‘ qI/ 1 al
HAnAMTIianNe 11 siafunandusingnldludszimaclfaiea wudn self-assessment §

Al lunnsasagauANszANAassaianilslagandn observer-assessment
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2.1 self-assessment
Eluﬂ@'ﬁﬁ'u self-assessment (subjective assessment scaling system) ‘ﬁﬁ
dszdnsninuazlaninsgiu An1sAiuwetlu WHO Guidelines on Hand Hygiene in
Health Care 1 a.A. 2009 "” Aa hand and skin self-assessment tool %qﬁﬁmmmmﬁﬁﬂ
294 Elaine Larson, PhD. uazanizluil a.d. 1986 finunlddssiiugneusnienaiinaes

RoviiaLFnnie naan1naNazatnia Iasailunislszilunauiialy 4 anwouy

Hand and skin self-assessment tool

Appearance

Abnormal: 1 2 3 4 5 6 7 Normal:

red, blotchy, rash no redness, blotching, or rash
Intactness

Many abrasions 1 2 3 4 5 6 7 Completely intact:

or fissures no abrasions or fissures
Moisture content

Extremely dry 1 2 3 4 5 6 7 Normal amount of moisture
Sensation

Extreme itching, 1 2 3 4 5 6 T No itching, burning, or soreness

burning, or soreness

Sources: adapted from Larson E et al. Physiologic and microbiologic changes in skin related to frequent handwashing. Infection Control,
1986, 7:59-63 and Larson E et al. Prevalence and correlates of skin damage on the hands of nurses. Heart & Lung, 1997, 26:404-412.

ANUsEnau 8 M1919aAY hand and skin self-assessment tool a7n WHO Guideline on

Hand Hygiene in Health Care 1 a.A. 2009

Tneia N9 u3qBe99 Elaine Larson, PhD. uazAnzlutl a.a. 1986 “ syiyld
ANPINALLULIINLRLNINMFAWINAL 16 AZUMUU DAINHAINNILANEILABUBIRA M
AINII U D9 M. Winnefeld hazans e tuil a.A. 2000 "2 wuqn
self-assessment HA2 N laFAaAI INIEAN AN LT Ha NN N NARST sl
rz:i Y o A 1 o tﬂl v 1 a o
Laaneaaam A Naze1ANaNINNGIN19TR TEWL iHesannaauianldaunaionis
13nsie (skin discomfort) sinilua1N1TLAANBNKINTBINITTEALLARIRMIT Tneiana

- & 4 o
\NnufeunNsilaeuulamisnianinazlng
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2.2 observer-assessment

11491299 observer-assessment A1N9113481989 Peter J. Frosch, M.D.
wazanie Wl A 1979 Idinlaue soap chamber test 1414 lUL0NANNLANFNINNS
szAeiResiinnesay 18 2ialuananadiag 10 au Ieldayfiaadudu 8.0% Uiunm 100
1ulnsans Tdasly chamber ANANENAALB LI LAN a9 a A A Tuseiaan
6 Faluaradu Anafr 5 u anntuld scaling system filsznaudae erythema scaling

ua fissures Agnanslugilanuans TnavnazuiunaanuILANFANABNINNGIWIN 1 axdiadn

% [ %

HAMNUANFANA UL NATUE1ATYNINATH (p < 0.05) AINITDULNANNUANFNTAIAT]

UFARZIIA b6

Erythema
14+ slight redness, spotty or diffuse
2+ moderate, uniform redness
3+ intense redness
4+ fiery red with edema
Scaling (sight and touch)
1+ fine
2+ moderate
3+ severe with large flakes
Fissures
1+ fine cracks
2+ single or multiple broader fissures
3+ wide cracks with hemorrhage or exudation

nsznall 9 scaling system a84 soap chamber test A1n4113a8IU89 Peter J. Frosch,

M.D. uazanse luil a.@. 1979“

Taaluaruiddeues K-P. Wiheim uazanz 1ul a.A. 1989 “” lunns
TN LAYINTZATELASRLATN sodium lauryl sulfate (SLS) Ad1udNdusi1e) Tnadn
AaeAan1gsne] wWraumauiuliun color reflectance, TEWL, cutaneous blood flow way
observer visual scoring & atiunanneuAdees Peter J, Frosch, M.D. wazamue lul A.a.

1979 A1NNT1FANHINUINNT LT observer visual scoring ke TEWL A NduAUsiw

1 L
=

WnNgalaedANduLsr ANt ANANRUS Iz UIN93EN1949D4 0.90
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Table 2. Correlation between TEWL, LDF, difference in red
color reflectance (Aa*), change in total color (4 E*), visual scores
(VS) and SLS dose (Conc.) 24 h after application of sodium
lauryl sulfate (SLS, 0.125—3.0%) or water, comparing individ-
ual datapoints (n = 70)

TEWL da* AE* LDF VS

Tt“fL 1 * * * *
Aa* 0.86 1 " * *
4E* 0.83 0.92 ! ¥ *
LDF 0.82 0.83 0.73 1 *
vs* 0.90 0.80 0.85 0.82 1
Conc. 0.76 0.59 0.63 0.68 0.79

All Correlation coefficients are highly significant (p < 0.0001).
* Values represent Pearson correlation coefficient except for VS
where Spearman rank correlation coefficients were calculated
[4]. AE* was calculated as AE* = [(AL*)* + (da*)* + (4b*)*])'?
[14]

ANL9zNall 10 AN 19LEANANEN LT ANTANANAUS LM TN TN T B eI AN
FTANEIABIHIATN SLS AudNdusingaInauddeued K-P. Wilhelm uazanz Tull a.a.
1989

L4

3. n15UsEtAUANNNINDLATRIRIFIRNATADRNANN U LARNDTAAN bl
YMANNAZDIAND

a = 1 a o I rd' Y o A

ﬂ’]ﬁ‘ﬂ?::l,uuﬂ'muWQW@%mmm,ﬂmmLL@@ﬂ‘ﬂaﬂ@ﬂﬁjmﬂmmmmmu@ Q7N
WHO protocol for evaluation and comparison of tolerability and acceptability of different
alcohol-based handrubs: method 2 lauuziinliananasinsg i uansiusiueanaaaan b4
o . - = il e o 0 &
NIAINHASATNANR Lﬂ?ﬁﬂ‘].ll,vm‘l_lﬂ’nuw\‘iwﬂ@m’aN@mnm‘mLL@@ﬂ@Elﬂmlslfnmmmmmmuﬂ 2
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ANELAINTUN1F1E A NTALFAluNNTwEe AN nalaluseudneld wazaauanala
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Evaluation of the test product

What is your opinion of the test product for hand hygiene?

Colour Unpleasant Cl--C--C- T[] Pleasant
Smell Unpleasant O[] Pleasant
Texture Very sticky CF--CF--CF--O-[--J--[] Not sticky at all
Irritation (stinging) Very irritating cb--r--r--C-=----C1 Not irritating
Drying effect Very much CF--CF--C)--CF -] [] Netatall
Ease of use Very difficult CF--CF O[] Very easy
Speed of drying Very slow CF--CF O[] Very fast
Application Very unpleasant [_|---[_|---[|---[-T--J--[] Verypleasant
Overall evaluation Dissatisfied L[] Very satisfied

Adsznan 11 wuudssiauaunena lafanans s e anagaan MN1ANAZaNAND
{11 WHO protocol for evaluation and comparison of tolerability and acceptability of

different alcohol-based handrubs: method 2%
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sUULLUIRE (study design)
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na wuu'lad wariinisagle 1 iy AegRaw (experimental, prospective, randomized,

a

controlled, cross-over, investigator-blinded study)

n@:mﬂmmﬂmmmu%ﬁ'ﬂ (targeted population)
a141457A7 81¢ 18 Tuwlyl ladandmma TdfRutaniuFiomie TdilsedRun

dnutlsznauluNAnA AN aZaaN IENN1ANNAZANANE 911014 38 AL

NNTATUIUTUIANIDENG (sample size calculation)
o (% ] Yy a o =
N13ANUIUILNARN2EN9 T IBYARININUAIE RS Ousmane Traore harAne Tuil
A.A. 2007 TpaINN13ANE LTI URL LSRN AR A U LAANA AR AN MNIANNNE LA A
A A 1A o a A Y a o s
Halugtuuureamaniazian wazn13svAneAasAaiantiauFiaa NN AR
FANAINNIANNNAZANAND

\ H H ’ : oo Y a o I3 ,—Qi o
WL subjective Larson’s skin assessment m@mthmmmeﬂ WRANBIAAN ki

a Y a o

MANazealagluuLiag (21.2+7.2) HAngeandinguinlduanimueilugluunaeaman

= o

(17.126.2) a8NNURANATUNNATA (p value = 0.001)

¥ 1 4 1 1 dl 1 o Yo
AMNUTBYAITUIE Qﬂ@’]'ﬂﬂﬂ@ﬁ]’]\‘]‘ﬂ‘ﬂﬂﬁ’uﬂ@ﬂ (delta) tNU 4.1 LL@ZZVLDW’VI

dadeaiIuNIAITI (standard deviation; SD) Winriu 7.2

2 o 4

i34/l power and sampling size program lTun1sANUIAIUIANGNFaENS Tt
wennguaatanazldiilu 2 nqu nlailludasssaiu (two dependent samples) tae
NUUAAI OL = 0.05, power = 0.8, ratio () = 1 l#anuaungusaatnainiu 25 auluusiay

o ]

NaxN LAZNNMUAAN dropout rate eaiay 50 lingusnet1wiaing 38 AL
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ma%"annéuﬁ’a’aiiw (sampling population/recruitment process)
A 1 o v e . A o o ¥
nislaannguana1aNmsldaanng stratified sampling Aesuana1almslngldnisg
dngausaallamas (poster) waznislarnimeidnnedind NlsenaumaaaseaAnylu
nu3de TnevinnsiessllamesisnmuguetioniiefuanaiadasninuaNnusidnaan
(inclusion and exclusion criteria) wazfiuALiNsInTATIUIdE NTungualating AU
aau 38 AU Insuiivananadasaanidu 4 ngunindeeny audnsdaulaseadieilsyaang
Ine arngauduanlszainsainnismziau w.a. 2563 G9dnnnlaad11ineuadis
wiiand () lawA
naneng i 25 1 RUU 4 AL (FaEaz 10.6)
ﬂZjN‘ﬂ’]ﬂ 25-44 1 |79 14 AU (5p8182 36.8)
nanens 45-64 1 auau 14 au (Feeay 36.8)
nguane 65 daulyl AU 6 AU (3a81aT 15.8)
TnevinndenaueRomnIne e ATuATIM T3 lam
randomization and blinding
{41495 stratified randomization Tun1suanuaskanAUsiLaanagasy b4
nAnazainie Tnalunguenanadasenyluifiu 25 U azlafunansiusiueanaaedi 4
ponazetadelugluuuanlsduargluuuea nquas 2 AW 993 4 AW TE9ANY
arfunNteare90141a8As taeldldsunsudaifagdannidulasd
https://www.randomization.com Liiiili block a2 2 AL A1191 2 block
nguanaaNasang 25-44 1 azlasunaninaiuaanaaaan Ay
S - ! = o w
ararndalugdiuuaidstilazgluuuiag ngNas 7 AU 398 14 AU FENATNAIALNNILLAY
1e3814148A7 Ineutiatlu block Az 2 AW 47U 7 block
nguananalasany 45-64 1 agldfunansiusiiaanagean 4o
A Ca 1 = °
aza1aialugdunuaidsduasguuuiag NgNAT 7 A 998 14 AL FENATNAIALNNIELAT
1e9814148A7 Ineutiatlu block Az 2 AW AU 7 block
nguenanaingeng 65 Jaull azlasunaainusiueansaean dvinaay
A [ ' = ° o
azaaielugluuuailsduazguiuieg nauas 3 AW 59N 6 AL FERNATNAIALINNILLAUTRY

aa1a8A7 Tasuiailu block A% 2 AW A11491 3 block
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N M UNISARLARNARNANAS
LN NISARALABNLEA (inclusion criteria)
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a dl a dl L o o v
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a
(topical) fid (oral) WaZ@A (injection)
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NNFINET BWAZNANTOUINN patch test MaNa1adATINIL
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2. mamﬁmm‘im@ﬂ@am‘ﬁﬁﬁqmmmmmﬁ@gﬂme% ﬁﬁmuﬂizﬂ@umuﬁim
1411 WHO Guidelines on Hand Hygiene in Health Care Fswdnlaausev afu dufium
nehala)

3. Lﬁ?:md”mﬁmqmiqmLﬁﬂﬁq@@ﬂ@qﬂﬁwﬁq (tewameter)

4. m’?'flmf‘fmmmﬁu%ummﬁwﬁq (corneometer)

5. LUUY=LiL subjective Larson’s skin assessment Usziiiulngananasing

6. wutnlszifiunanuftanalase naninsieanasadfildvnAnugzanile WHO
protocol for evaluation and comparison of tolerability and acceptability of different
alcohol-based handrubs: method 2 szifiulnaanaiadiag

7. wuuszldiu Frosch and Kligman observer skin assessment tsziiiulnggasde

8. lnansuuLiunndeyailszanfiaananasing (case record form)

9. L@ﬂ@’]?ﬂ%ﬂ’]ﬂﬁlﬂyj@Lﬁﬁl’)ﬁ/‘]_liﬂﬁ?\‘]\‘ﬂu?ﬁ/ﬂ Lazdunauluniinade (patient
information)

10. TuEiReeNn179199:8IAT9911348 (informed consent form)

11, URIRANNNELAZBARNNS

AURBUNI5228 (Treatment protocol)
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Funounsiuise Baseline Follow-up
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k2
o

TURBUNIININUIAEY Baseline Follow-up

Day24  Day27 Day29 Day31 Day38 Day45

6. Uz NWNINTIUTLI 0

i)
- subjective
Larson’s skin P P P P P P
assessment
- Frosch  and
Kligman observer P P P P P P

skin assessment

- TEWL P P P P P P

- Skin capacitance P P P P P P

CAZLUUAITHA

Na LA aNARN T

'
o a

= o Qs “I
UAANTAILAZLTNIIUIAE (AUN 0)
o o v a o Y [ % = o
1. ARD14184 AT TAT99 13498 Taa ldinausi lun1TAALABNRIANAN AT
2 =2 . . . : | o P =
WNNNTANE (inclusion criteria) WAZLNUT MINITARMLARNEIRIGNATNEABANATNNITAN
(exclusion criteria)
2. faduarliA1asuiaiiegailscaedlunisdnsn wasisnan1saay sauds
1% = ~ a d?J | v a o ol | % [
nadaAsaNanaasiintulussndnadndanlasaanudds wazisslaninaindnaslasula
g AMIUBLNazRse TN liaaa AT NN UMK AT IRt
A vy Ao o =~ > [y = Yo ¥
3. WagidnfulauldeiunuaazidaaiaauaLag el luligidngo
A9 udTedutiugan n13dnNeuASe lunstinangnadasdumidnsanlnssauide
Tnadinenuna/giosneuia/idantinn esutanisnsenluiiugenuiananalnas
4. angnadnsazlaiunNnealAsseIulan (study ID number) angade Tngay

-dIQJ a o/
WIRUNNELAN M naanlATaIUIRE
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5. gvinddrrianstndsedmvialy iy Teadszansa dszdRundoudsznenlu

NARSuITLeanagadnldiiANazenile UsrdRlsafiufionils UszdRnisldanan
N178NLAL (anti-inflammatory agent)

6. 1unndeyalunuiiuiindeya 1As991134% (case record form; CRF) Faifly
@H@'ﬁugm (baseline information) 2899141ANATLARZ AL ANANALUNILLAY

7. s liAuusiunenanadns il

o

£l

)]

_anlfuansuaiueanagednldvinaiuazennile wanwilaannd
waumangli pannsveznaniidnsnlnranuade

- snluandmeilipnnadaduunifaviviesuazudasuefau Uil
aaRITEINANTIdngalATINLASE

- gndnaNAIaNNInaHas s uazallannlng (usliiunnaiuauas

v =l

dl 1 o/
nangraluumazdn)

-aplda1amn128nLdy (anti-inflammatory agent) 19T ANL@ NN

a o

(topical) N (oral) WAZRA (injection) RABATEIZINAI NN TN IA99911ARE

¥
v [ o

- mﬂmmmﬁmfﬁwLﬂwfl’m’l%’m%'uj B LI EATER R ECVIES
8. flaandnadnsHnun s ARnsaLdn ardnadAsinnissviiufianes
UTII M Has98 subjective Larson’s skin assessment WAL HA48N1N191 s2 LA URINTS
Uil are98181838ATALE Frosch and Kligman observer skin assessment, TEWL Lag

skin capacitance

n13tsziln TEWL uaz skin capacitance Wananadasfidndaninseniseg)

1 ¥
= [ 3

Tuaanguunil 20-25 aaAgadaa LasiANTUANANT (Relative humidity) 40-60%
e 10-20 wiAneusunislssiiv
n139% TEWL @294 probe TH&NauRamlauInumaslanmumiamile
fe metacarpophalangeal joint 27891308749 2 LEUALNAT 209N0IA29T190EN9LERLLN LAY
B1UANANNAILATES TALN9 probe TdWNWIAY 15 Uil MAasetl 3 A5 et A wan
.
ALRAE

9. §3d8v1n1311a randomization list #1144 EFEN1TUAD Nandna1anaiAs

wnneartiu A lAfunandusiueanageanldiiacnareiniiegluule Tnadadaay
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8 50 Tiadans dwsunslduny 7 $u TaaiRannsldsael

_anangsiasldnanduiueanagadildinanuazenaile Suauetiig
Ying 10 ASasiadu unouaians 3 Taaans asuudhilaanniuyinauszenaiioaudunes
489 WHO Guidelines on Hand Hygiene in Health Care a1 144 Tneldinansauiaduy
tazannl 20 B4 30 ATt Tnadiviadu 7 duneu téud

1) ldnanSuaiueanagaan ldniaNgzainlalduunilaliead

=
Ui
2) e Heivaesdnegiu
3) i damnguasiadauaifinnmaniia anduaaudeiu
4) dszanuilaniaansdng udqldaentiogiv
5) ldnastadiaaasusiazdnegiadaandne ludnsuslialensaasdngge
4 .
BRI

v
Hlﬂildd% v v Y

6) gHauazlautisvinudiaseddaandne aanduaaudneiy
Q’J A I A A v :J/ o Y o
7) gansiialauulndeandne antuda ey
-ananainsazliiun1sNaynaialszanfne1a1adms (log book) Lavn
o K o ?;/ o A v a [ 3 I8 o’dl ¥ o
N1979ATUNNAIUIUATITBINITNNANNAZANAN DAV ARSI UTLAANAERAN FINITAITN
A o Zj/ U A U 901 1 1 o =3 A dl
AzA1IANS ATAIUIUATITAINITANHBAE LAz AL TUILAAT W 99NN INT9EAELADNT
= dgl
AL

Yo A

10. mamﬁmm‘u@@n@a@@’ﬁﬁﬁﬁmmmmmﬁﬂgmmmLﬂiﬁ’immmﬁﬂﬂmuu
daulszneudail
- Ethanol 80% v/v
- Glycerol 1.45% v/v
- Hydrogen peroxide 0.125% v/v

a o " Yo

mﬁmmsmLLﬂ@ﬂfaa@@rﬁH’ﬁﬂmmmmmﬁ@gﬂLmuwmﬁmm@ﬁmimuu
doutlsznaudall
- Ethanol 80% v/v
- Glycerol 1.45% v/v

- Hydrogen peroxide 0.125% v/v
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- Gelling agent
Fulanangfanugaefiniie ('3'u17'i 3,5,7, 14 uag 21)
1. 41 SeilnenanainsuIsaRamNIud 3, 5, 7, 14 waz 21 Tasenanadasas
¢5unslssifiufiominSndle feelilil
1.1 subjective Larson’s skin assessment
1.2 Frosch and Kligman observer skin assessment
1.3 TEWL
1.4 skin capacitance

va o [

2. @f;%%@ﬂm?ﬂyNEmﬁmm’uﬂ@ﬂ@a@@fﬁﬁﬁﬁmmmmmﬁ@i-:;::-ﬂLLuu
aasisaaLlseliananasias ASIas 7 190 FN9nas 50 HaAART dmsuntslduam 7 Su
WA 7 uaz 14 Tneaeiundandnsiidafufisnaiadasldsulusudnnseauns 5usuise

3. grandiTnsazldsumaeayndilatszanfaenanaiag ieriinisamiuiin
SIUATITAINNIYNALdzanaTiadas HERA T LaneaadT N AN aTeaTle LAY
f«i’mf;uﬁ%\‘mmmm”wﬁfaﬁ’ffmffm@mglul,wi@ziu sauiemsszaeediiietuluiui 7
ua 14

4. angnasnsazldsunistszifiupanuianalasie ndnsusiueanesedildvi
ANNNAZRIANB A28 WHO protocol for evaluation and comparison of tolerability and
acceptability of different alcohol-based handrubs: method 2 Tuduiavungfnn1 iU
21

5. lunsinsmneRaauui 21 fadsiAuizunenanasing ol

- qmﬁlﬂ?mamﬁmmﬁm@ﬂ@a@@‘ﬁiﬁ’ﬁﬁm’mmmmﬁ@nmjﬁm

- mmmﬂm‘mmﬁ‘mﬁwamﬁmm"lﬁmﬁuézju%wmﬂwﬁqu?mmﬁﬂiﬁ

- mmzﬁﬁmmmmﬁmﬁ@ﬁ’ff;aﬁqu@mgim”mmﬂﬂﬁ
Sudananadamudasiigas (Yudl 24, 27, 29, 31, 38 uaz 45)

1. 47 TuilnenanalAINInIARARNAUT 24, 27, 29, 31, 38 uAz 45 tnt
angnasasagldsunstssfiufiomila nnde felli

1.1 subjective Larson’s skin assessment
1.2 Frosch and Kligman observer skin assessment

1.3 TEWL

1.4 skin capacitance
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2. fARuardpsTaNNARTuTTLaanaean idvinANaraInla gL uLLIAaTTe

v 1
%

aulseliananaing afay 7 10m sNNa9nas 50 Haaans amsunislduin 7 4u ludun
24, 31 uaz 38 lnunenanadasldsunansusiieanegediidinanuazeniegluuy
walududl 0, 7 ua 14 mmmﬂm@ﬂéﬁur;@mﬁmmﬁm@ﬂfaa@@fﬁﬁﬁqmmmmmﬁﬂgmmu
auleluiudl 24, 31 way 38 winermadpsliFunARTuseanaaes dviAnuszenn
fagtunuaileluduil 0, 7 uaz 14 engradarazldFuninsuaiuoanagodildiii
ANAZaNANDgLuLLIAA Tuiufl 24, 31 uaz 38

1

3. ananadasazlasunsvayafialszaifaenananag ilevinnsantiuin

al
ANUIUATIVAINITNIAINNALANAN DAV AR U LAANATAAN IENIANTNALAIAND LAY
o 4 v A g - | g . = 4 Aa & o o
ANUIUATITBINTANHBAEUuATAY TULAA T :anneeINIgsT ANt INATWlWIUN 7
LA 14
4. andnadmazlasunistsziiumuianalasna nansusiLaanagasn 14nn
AITNAZRIANEAaE WHO protocol for evaluation and comparison of tolerability and

acceptability of different alcohol-based handrubs: method 2 ludusiavsnafanudui 45

n9usziiuNa (Outcome measurement)

N19U92UNATRNIUISY (study endpoint) aztlsziiulagaadalng Wasunne

uaengsynanulsARaniia Al
1. Msdsziliulagenanasing

1.1 17U A UANN NI ALABN RN NN LTI N aa NN 1T AR A Ut

=

NMANNAZNANeNNLaanagaadUAIUNANARE subjective Larson’s skin assessment Img
Wunsdsiutinuniialy 4 Anmouy wiazanruzdssiiuaanuiluaziu 1 09 7 Toun

1.1.1 AN ABIRINITT (ANWAY H1) U lFAZLUY 1 U9uania

@ﬂEmZVINﬂﬂﬂMNWﬂVIQW WAL 7 ARANBLEHANTRNUNANINNR

q

1.1.2 AINANYIITBININI (FDUDADN TDULEN) AUUATTAZ LU 1

1 KX o dla a dl A o a o dl a dl
UQU@ﬂﬂQ@ﬂHMtWNﬂﬂﬂWN’mW@‘ﬂ Wae 7 ﬂ@@ﬂwmxmuuwﬂﬂmmnmm

1.1.3 AN NTUIa9HMIR Auua liazuuy 1 teuanialanisiiuie

Le

o

dl A o a dld 1 d’j a dl
HINNEA AT 7 ARANHUCNIN Qﬂmﬂﬁﬁﬂﬁﬂﬂjuﬂﬂ[ﬂw’mﬂ@‘ﬁ
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1.1.4 mmi’ﬁﬂmmﬂwﬁw?mmﬁﬂ (AITNAY ANNTHLALSDU

a dl

ANIALLAR) Anualiazuuu 1 dsuanidnesiialnfunign uas 7 Aanwe

mmux‘mﬂﬂmmnmm

ANBOULUBIHIWI
Hmlni: Uni:
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uma Hiu Teiume Teififu
NN TnlIRsHau
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TREULENNAN Lifisennaan/satusnias
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ﬂ’J'lN‘IlN‘]Iu‘IJ‘ﬂ\?N’]Hu\I

v d & a4
wianniigm 1 2 3 4 5 6 7 dumulnfninige
pANTRIRIS
Myuasseuidulon » .
o 1 2 3 4 5 6 7 Awuiautewidutlos
anfiga

TAENINAZWLUTINTRENIINTANNNTY 16 AZWUU DBINNANNTZANY
ABITBRMIILT NS

1.2 mMstlszifiunnuitenelasenaninsiieanagednldyiaugzanaile

fae WHO protocol for evaluation and comparison of tolerability and acceptability of

different alcohol-based handrubs: method 2 Tagil¥angnaimszeuineuauianalase

a o o (5

dl ¥ o A a a a o 7 al QI
NARAUYILaanagaan kiniAuazanale 2 1ia Inan19Ussllunan s AT uA nau
14

Headuda AnuszAatgiAesi ANwie Aandzaanlunisld Aarusamsalunisuia

=3 1 Y =<
ANMNNIND 1A 113219 1 azAINNNIna lalag s

msiuiinanuianalarnanalinsaa HARNTUNT

] iftanela 1 2 3 4 5 6 7 funela

nau Litenala 1 2 3 4 5 6 7 funels
\Waduia WAUDZUUZNN 1 2 3 4 5 6 7 himuesmiziay
ANMHTEAELARIRAY szAElARan 1 2 3 4 5 6 7 hiszanaiAeuan
ANUWY utiaann 1 2 3 4 5 6 7 hiutaan
ANuAzAINlUMS 14 Wennunn 1 2 3 4 5 6 7 Tdwun
ANMAUSIALTIIUNTUI Huan 1 2 3 4 5 6 7 Gawn
anufanalaluszuivld  LiRonela 1 2 3 4 5 6 7 funalaun
ANnutanalalansan Taifawala 1 2 3 4 5 6 7 funalaun
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2. nadszidiulnagadn
2.1 119U ABAINNIZANEILAAITAIRINI LN HBANN7 T NARA DU
LEANBERAT MN1ANNATANANE Ag Frosch and Kligman observer skin assessment Tl
wWunnsssiiuiinuialu 3 Anwouy sasaldd
2.1.1 AMHWANIaSRUTR TFAzuuaddu 0 014 4+ Tngl
0 BN Hautilduma
KX a o =1 ¥ A
1+ uNngde andaunadnides luqnee visenszans
=S a o a o A %
2+ NN8ne Havtlaualunane Hansazimiliens) fiu
3+ NN Hauilanaannn
A+ PRI HMIIRLAININ LAZHAINN9UIY

2.1.2 Anuilugeuazaziinreddoni Wazuwuiu 0 1 3+ Tne

o

KX a ] A 3
0 BuEn NQVMQ1NN°QHM?@@$LH@

o

=® a = a
1+ UUNLON NIUUSHYLAELREA
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=KX a
2+ VYN NN Qﬂﬂﬁlﬂﬁuﬂ@’]\ﬂ

=2 a o @ 1
3+ UUIUDY WNINUINTYLININ LL@ZLﬂu@xLﬂﬂﬂu’]ﬂiﬂm

q

2.1.3 n1snsaseanuadiinuig Tiazuuudd 0 De 3+ Ing
= a o 1l

0 BN18IDe Rl sasuan

=S a o a < v
1+ PN HIVINTREILANLAN LIRS

N = A= o o £ o < A
2+ YN RN WANTNNANNTU AIUIUNLINTANAN TR

=S a o dl v 1 % al A Cl
3+ UUILDY NONUNRIAUUANTNNINNNIN FINALUNLADAAANYTA

ANTAANAY

Erythema
14+ slight redness, spotty or diffuse
2+ moderate, uniform redness
3+ intense redness
4+ fiery red with edema
Scaling (sight and touch)
I+ fine
2+ moderate
3+ severe with large flakes
Fissures
1+ fine cracks
2+ single or multiple broader fissures
3+ wide cracks with hemorrhage or exudation
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2.2 nMailsziluAauguIuaeiauniiasag TEWL AoelATes Tewameter®

% g

Tnaldanaradmsivatluiasilquunl 20-25 avAanttalfas wariANTUdNANS
(Relative humidity) 40-60% L1981 10-20 wnNAdausun sl szl annduldinTes
Tewameter® JALFNUNAINDUR921ANGTATTUINUIU 3 ASI LAIUIALDAE

o v

2.3 N9 UAMNTNTULBIHINITIAYE skin capacitance ATEILATAY

Corneometer® Taaliananadasiisat luipanlguingil 20-25 aaABaldisa LaTHAINTLY

u

o o -8

FUNNS 40-60% 11111981 10-20 UNNAaRTUN17U sz IAU a1nuldiATas Corneometer®

AL UNAINAURIANAENT AT

ADAN LT lun1sIATIzRd YA
Tsunsunldlunisimseidayanteatinaa Tilsunsn STATA version 17 for
Windows

P4
o Y

1. afAT9LITENe (descriptive statistics) A m5udeyaugiuresenaains

k1l

(baseline characteristics)

v

1.1 mgm%\m@;u (categorical data) 1AWn WA anTw Fitzpatrick skin type
191328160 TTadeNNaNInafnani1sszAteAasIadRaniaLTnie (Isaluszanaduda,
TealugRuWHounids, Tsadaaninssayndniay wazitiaynidniay, lanin, uwans
LEANBIRS LAY NANTTNUENWHEAINITUNEINAARRIUITILTIIUNS LT 419971 19U
v o oAl o ¥ v 1 dy a 2 a A dl
U iaau 1wuiin, Usedmnasldansiimouguauiiomistznmuile) sasuuaiiuaonud
(frequency) Uaziaaas (percentage)
1.2 dayasiaiilas (continuous data) el a1 WM d2ugs BMI
= ai ¥ = o a . . .
121 nsfAdeyadnisnszanafauuuilnd (normal distribution)
. o
TENUUALTUANRAY (Mmean) WATAIULIENLLUNIATFIU (SD)
1.2.2 nedndeyaiinisnszanasowuylaitnf (non-normal distribution)
FeunaLuiae g1 (median) uazpndaudeniuunanlng (inter-quartile range; IQR)
2. #DAITNBYNIU (inferential statistics)
2.1 Linear mixed models analysis ldd1miunisnfseuimaudayaseiiio

(continuous data) ﬁﬁizﬂ:m@’nﬁi’]ﬂﬁu TauA Aruwuullszifiy subjective Larson’s skin
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assessment AZLUUL TN Frosch and Kligman observer skin assessment N340 TEWL
WaZN199A skin capacitance
2.2 Survival analysis T4 &1u5un1sdmszidayanidumenisnl uay
sreziIA1aNaAENABawiAWANITl IALA AINIEAIELABRIRININ (iritation) WAy
dl a [ % - o‘d‘ Y o A QI | Y a =
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a‘d‘ Y o = L8 QI 1 Y a
waanaaean k1A Nare i slunualsduasluuuiaasudanaliing
N1372ANLLABALRININMIG Ae) cox-proportional hazard model
2.3 Paired t-test ld&usunasifsauinaudasyasieiiias (continuous data)
1 1 1 dl dl ¥ :l/ | 1 a ] o ¥ 1 a
2 ngu sxndeAede lnandayasasisaasngulidugasesadu laun aruuulesidv
AN Nanala e NAR T
24 ANNUAAN pvalue < 0.05 1R Wad 1Ay N9anf (statistical

significance)
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audszanunsiae
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1RNARVEENAT (n = 38)

WA (AU (Faaay))

il 5(13.16)
AN 33 (86.84)
818

Mean + SD (1) 4437 + 1516
215 - gagn (1) 18 - 68
VTN (AU (Fasiay))

e TvinAINNEZen 19 (50.00)
@ie 17 (44.74)
WENLA 2 (5.26)
Fitzpatrick skin type (AU (FReaz))

[l 8 (21.05)
v 30 (78.95)
13alszana (AN (Faaay))

lufilspilazansin 22 (57.89)
?juqﬁuﬁﬁwﬁq 3 (7.89)
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Assessment for eligibility (n = 38)

Random assignment (n = 38)

Allocate to alcohol-based hand rubs Allocate to alcohol-based hand rubs
in gel formulation (n = 19) in spray formulation (n = 19)
Proceed to alcohol-based hand rubs Proceed to alcohol-based hand rubs
in spray formulation (n = 19) in gel formulation (n = 19)

Loss to F/U (n = 0) Loss to F/U (n=0)

Final analysis (n = 38) Final analysis (n = 38)
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nRuAEU 3 Au Antdufanas 7.98 Hlsatlszadaiiy ayndniauniuw M?@LéﬂMﬁﬁ
aniauniun 6 au Andudeaas 15.79 Alsatszandadulsniin 1 au Anduiasas 2.63

Y v A
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Accumulate number of volunteers with

Incidence
skin irritation (%) p-value*
rate
Week 1 Week 2 Week 3

Appearance (redness)
Gel 1(2.63) 1(2.63) 1(2.63) 0.001

0.093
Spray 3 (7.89) 3 (7.89) 5(13.16) 0.006
Intactness (abrasion/fissure)
Gel 4 (10.53) 4 (10.53) 6 (15.79) 0.008

0.972
Spray 6 (15.79) 6 (15.79) 6 (15.79) 0.008
Dryness
Gel 11 (28.95) 11 (28.95) 14 (36.84) 0.022

0.661

Spray 12 (31.58) 16 (42.11) 16 (42.11) 0.028
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M99 8 (FiB)

Accumulate number of volunteers with

Incidence
skin irritation (%) p-value*
rate
Week 1 Week 2 Week 3

Sensation (itching/burning/soreness)
Gel 4 (10.53) 4 (10.53) 4 (10.53) 0.005

0.557
Spray 4 (10.53) 4 (10.53) 6 (15.79) 0.008
Total score change
Gel 8 (21.05) 8 (21.05) 11 (28.95) 0.016

0.987
Spray 7(18.42) 10 (26.32) 11 (28.95) 0.016

oA
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Dryness
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Larson Score
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Accumulate number of volunteers

Incidence
with skin irritation (%) P-value*
rate
Week 1 Week 2 Week 3

Erythema
Gel 1(2.63) 1(2.63) 3(7.89) 0.004

0.985
Spray 1(2.63) 2 (5.26) 3(7.89) 0.004
Scaling
Gel 3 (7.89) 3 (7.89) 6 (15.79) 0.008

0.745
Spray 4(10.53) 6(15.79) 7 (18.42) 0.009
Fissure
Gel 0 (0) 0 (0) 0 (0) 0
Spray 0 (0) 0 (0) 0 (0) 0
Total score change
Gel 3(7.89) 3(7.89) 6 (15.79) 0.008

0.380
Spray 5(13.16) 7 (18.42) 9(23.68) 0.013
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1 dl a o a2 A Y a o & rdl ¥ o
m1319 10 AN@AL2e9 TEWL 2aeiantiaufnmiaarnnislduaninusiueaneaedanldvin

A a o 6 c‘d‘ Y o = L
anazeadelugtluuuing uazndndusileanesedn ifinannuarenilelugluuuass
Tudun 0, 3, 5, 7, 14 uaz 21 nafrauinaunialunguineaaiuioafiee uazifsaunay

TENINN 2 NQN

TEWL Day 0 Day 3 Day 5 Day 7 Day 14  Day 21 p-

(g/m’/hr) value*

Gel, Mean  20.68 22.40 22.27 21.16 21.92 23.16

(SD) (6.01) (8.07) (7.97) (7.94) (7.49) (8.73)

p-value* Ref 0.081 0.055 0.276 0.2 0.019*

Spray, Mean  20.90 23.10 24.47 24.00 24.12 24.51 o4
(SD) (9.57) (10.32) (12.67) (11.71)  (11.76)  (11.46)
p-value* Ref 0.029* <0.001* 0.002* <0.001* <0.001*

*Aruualy p-value WawFauiaunuan reference Inaifagndn 0.05 Dad1d

%

WG ATYNNATA

1
Y a o [

AMNAN98 10 WudaAn TEWL Tunguilduansimsiuaanagasn 4o
azanniie lugtuuiiaaludun o HAman 20.68 (6.01) nfnsansaunssadalug Tudun
3,5, 7 uaz 14 wudAn TEWL ldsinsannABusueseliadAtyn1eada (p > 0.05) uelu

U 21 ANv@At TEWL WinAw 23.16 (8.73) nfuAani1s19umssadalie dn1nnqnasinei

1 '
I = Y a o

dadnAynivadflelsoumeuiudui 0 (p = 0.019) dusulunguinlduaninial

waanagaan A uazatadatugluuuanlsely A1 TEWL Tudun 0 HAe@n 20.90

(9.57) nfusamNINAIAadalue wazA1 TEWL inauesd9luad Aty nieans i 3, 5,
7,14 uay 21 Tﬁﬂﬁﬁ"]l{ﬂgﬂ 23.10 (10.32), 24.47 (12.67), 24.00 (11.71), 24.12 (11.76) LAz
24.51 (11.46) nFuAanIT10NATAatq lNanINaf L (p < 0.05) IneleifFauiauAniads

2199 TEWL seninanguilduaniusiuaanagaan dviinonuazatndalugluuuisauay

alsel wudrwuan ldlpuuansneeseliad Atyn19atia (p = 0.46)
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2.4 AN@A8UaY skin capacitance 1a9RaMTaLT U e nn sl dnan Tl
waanagasn LivinANazaaialugluuiiaa wazunuanlsealudui 0, 3,5, 7, 14 uaz 21

TnauFaunaunielunguineaiunnasie uaznfaunauszndng 2 ngx

F1979 11 ANLRALTEN skin capacitance BedRauilILFMAoaINNsldNAR I TLoanages
dl ¥ o A a o 6 o’d‘ ¥ o A

ldauazaiaiialugluuniag warndandusiuaanegaan Minauazeainiialu
sluuuailedludui 0, 3, 5,7, 14 uaz 21 Inawfsaumauniglunguineniuniaaisee

UWAZITELNEUTENIN 2 NEY

Skin Day 0 Day 3 Day 5 Day 7 Day 14  Day 21 -
capacitance value*
(AU)

Gel,Mean (SD) 43.18 43.24 43.81 4416 45.59 44.20

(8.66) (9.15) (8.57) (9.39) (9.00) (9.12)
p-value* Ref 0.916 0.431 0.231 0.031* 0.253
Spray, Mean  43.41 44.40 44.20 45.96 44.73 4415 o
(SD) (8.75) (9.59) (9.40) (10.89) (8.30) (8.65)

p-value* Ref 0.479 0.339 0.015* 0.146 0.616

=

3 % di = = o 1 v 1 A '
* Anun L p-value WaLlUTauNauiuAn reference Tnatiaanadn 0.05 1a41N

UG ATYNNATA
A1 skin capacitance ?ﬁlqmmﬁqmmﬂju%umqﬁwﬁq luﬂziuﬁisfj’mamﬁmm’
waanegesTidviauazatadlelugiuaaluiud o Srnad 43.18 (8.66) AU Tuduii 3,
5,7 Aade skin capacitance lifin1siaeuudacesnaiudndynisainidledeuiu s
0 (p > 0.05) wAluud 14 fAneaefngwiy 45,59 (9.00) AU WleuFauiiteufusus o
NUFIRANNGNFT O aeNNUEA1ATYN9anA (p = 0.031) WAlAUT 21 Aeda ity 44.20
S

AU dowdleniuunnggiu 9.12 aeldiauunnsgeteiitadAnymisatinde Fauiay

AUAUR 0 (p = 0.253)



70

1 . . 1 dl Y a [ % & rdl ¥ o A

A skin capacitance lunquinldnaninaiieanaaaanliiinnarainile
Tugiluuuanlseludui 0 HAedn 43.41 (8.75) AU luiud 3 uaz 5 HAaanlaiunnsngain
[ % dl 1 a o o o aa 1 [ % dl a dl . . 1 1 QI v
TUN 0 eeldudAYNI9ans weiluwiui 7 AA1LeAt skin capacitance 4N9NANTNAY

(p = 0.015) ag1alsNAINIENaTUN 14 waz 21 WUINANLRAY skin capacitance ldAI1N

1
1 a % o o

] [ % dl ' a o aa dl 1= =
wans19aINAENFWlIUN 0 AL WHULRIATYNINADF ( p>0.05) nazidaraungy

' 1
deLv a o " o=l

seudnguidnandusiieanagaan dinmnazaiaie lugluuuaauazalssd wug
NARTIN1AINATe1ANeTY 2 17a Hn17ilAeuulagaed skin capacitance Aaan
n13AnE llwANFANAUNN9d DA (p = 0.87)
1 all =< I a o & o‘d‘ v o A
2.5 ANRALUTBNAZLULAINANINE LA NARA LT LaaN R EaaN [MYINANE AN AN
Tugduuuirauazailse aannisiszidingag WHO protocol for evaluation and comparison
of tolerability and acceptability of different alcohol-based handrubs: method 2 kaznN1 9

WEeRLiIEdNe 2 ngw

{ dl = ' a o [ e’dl ¥ o I
A3 12 ANRALTRIAZLULANNINe lasa naRA T Laanagaan MnAudsaale 1

sUuiLRauazaLlss uaznisFeunaLiuIE e 2 ngu

Total score p-value*
Gel, Mean (SD) 56.58 (6.35)
0.53
Spray, Mean (SD) 57.16 (6.76)

oA

3 2 di = = o 1 v 1 A
* Anun L p-value WallsauNauiuAn reference Tnatiaanadn 0.05 1a41N

wadnAnyn1eana

AINAITN 12 WLINANRALLDIAZWUUAINNIND lase NARA I Laanagaan
ldinpauazanndalugduniiaaiAn 56.58 (6.35) Axiuy uazludauaasuans sl
waanegaan A Nareaiaie lugluuuaulsdiian 57.16 (6.76) Azuuu Walfaumey

' dl =R ' { dl Y a o & rdl ¥ o A
ﬂ”lL'ﬂ@ﬂ“ll’ﬂﬂﬂ:ﬁLLuuﬂ’NS\I‘W\‘i‘Wﬂlﬂizﬁqqﬁﬂ@‘ﬁ‘ﬂiﬁN@ﬁmmeﬂLL@@ﬂ’l’Jﬁ’i’J@‘WlmV]”lﬂ'l’]ll@%ﬂ’]ﬁll@

Tugiluuuaauazanlse wudnlduansinaii (o = 0.53)
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G ANUS N WAZTDLAUDLUL

A7UqRH N8 99NUIRELAYATAUTLNNTIAY

Tuganinisszuinzedlsn COVID-19 faasantulladesaiiadlulaqiiu uay
Tdanamanlddnazlildugaiiiale sanlddannsiinmelulssnenuiaainnisuns nszane
HuiearesyaaInImensunngddatlulyuivdnassszuuansisnugaiatan® ¥ nsusiurin

= ¥ a o s rdl ¥ o Ao XK dla Y o 1
ANNAZANANBAYNANA LT Laanagaan kN NgzanaNaadunten wasldiuatng
1 dl o | d” ] o o (3) o a [ % &
wnsvangiadasiunisuninszansaatmartun1anisduda ? Tulaqiunand e

a‘dl ¥ o = = v I .

LLﬂ@ﬂ@ammhmmmm:mmmwmnumﬂgﬂLLuu 1ALA 18911A9 (solution) L1a@ (gel)
Tw (foam) aiLilel (spray) Asa (cream) uazunuidn (wipe) " Tnaguuunidunfianuay

o A

gnldatreunsvangludaqiupegluuuias wazailse Inanudndss@nsnanlunisnidn

q

T2 pagwudnldd Ao uiana lasie naniuat

dy 1 ' o '

Lﬂ@Tﬁ‘ﬂiN Lme\muﬁ‘wmmmgﬂ S ERN
o‘d‘ ¥ o A 1 1 =]

LaaNaaaan MiANara1aNagliuueamasNInndngluuuaauariny Tuuwdaanuian
A o Y a o " (3 4 a o rdl '

ALANATAINAVAS ITHARA W LazA mLF lun1suivaenanAuginunnan nanldlu

Bunnuinandaleasinallsz@nanin®

AU LN HIUNIN U NARA TUTTLAANATAAN TN I1ANHALAIANa N A
HuszAad Nt arestinutiLFnaials 0.47% Inaldiuiusre sina1urals AN Ld N
YAILDANDTAAT M

1 [~1 o = a o 1 = 1 .
atinglefinin deliiauidalugluuuguuazinguaauan (randomized
4 .. T o e .
controlled trial) NAsuANTadesneNe i lAn1sAns N @enedn stluuneandnin
o’dl Y o = 1 1 A a o a = = 1
LAANAZAAN MNIAINALAIANDANAFDAINNIZANLABSIRI R MINLF I N aTD Ta
= a o Y Ao - A = ~ 2

nsAnE3ae luafURdRg U srasANaANHTILIRELAIINIZANELABY LAE

AN NTUIBINIMINLF U N NART I LaaNBEa AN [ INANINAZ1AND FEUIN

- = = =~ ai a -
stnvuaulstazgluuuiag sonteAnslFauneusrazinaNaziianN199LANLLABY 189
a o a A =3 ] a o s o‘d‘ Y o A I
Romilat3nie wazauianalafa NanSuaTlaanagaan [Myu1AINATaIANa L9

stuuvgilstiiazaluuyiaa
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dgUuan1sIe

ANTANEUNINNTLF LA UAIN I AL AR RN UL LTI N AT LU AR ST U

waanagaan kMitAuazataia lugdunuiaa uazlugiluuuaulsdluananaliangs

o

a o Y a [ o‘:’x a =X o 1 1 4
bAEIINY Tmﬂmmmmﬁqﬂﬁmﬂmﬂjmmnmmmmmmum A ldld A uuanaeluau

v

@H@ﬁuﬁﬁummmmmﬁm (baseline characteristics)
=8 = = A 1A % a A a [ -2
HANTTANHNUTHUINEUAINITATLLABIA NI LTIO BN NAR ST W]
waaneagaan innAuarataie lugluuuaauaz lugluuuaulse dszidiudon Subjective

Larson’s skin assessment tnga1a1adasluiadesne] uazazuuusan wudnnsld

s s

nanA et lusduuueatazailael inaailRn1aiANTsALAfIAa R ML UNaAINNT

4 9

o g

14 7 41 uazgiiinisnigeliuEaauasnis ldunulie udvisaasgunuldiaonuunnseii

Kl

[

a8 NATHANAYNNATHA wargUuLLNI9ZANARNTRIRIUIINNLNINTGARS AN

o

A = A =R o v | [~
PAIAINTAD N1TNTDUNABNUTAIDL LN ANIANAU UaLFBU FRLAUUIA LazeINITUAS
1a9RandamINaAy waedralsAinan ldwudilazuuusanaesetanddmsd
v 1 A 1 o dl aA 1 (B v a A a o ¥ a
Haandvizawinnu 16 Azuwu 3edadn ldneliiian1sseanelAeaa9fanils 619899191
An®1398189 Elaine Larson, PhD. uazanue”

TudiuresnanialTeuinauanuszatapesReRantlaladssiiulngunneann
Frosch and Kligman observer skin assessment W3 1A IRANIIIA2INITANELADY
1 a o o £ [ a 6 d?l dl o £ d?J b
FaNIUINUAINITld 74U wazeiEntsnlgeruiTaenaInslduinau lusiueinisung
pnilugauazaziia wasluwirdanzuuumn wilinugiiinisainisiinsesuanaesionii

[

] dl = 1 a o [ e ! 1= ' o 1
LL[?]LN@L‘LG‘EI‘LILVIEI‘LI uﬁ%ﬂ')’]ﬁm@ﬁmmsﬂgﬂLL‘].I‘].IL“Q@LL@Z?@LU?EI WUQWiNNﬂQWNLLWﬂW’NﬂHﬂH’N

= o

NludATYNNADE
1 d” a v o ¥ adaly v 1 o al 901 a o Y 1
ANIHTNTUN19HINTT AR 2 35 IAuA NedANITqaIRaEINNIRanITeRae A0
TEWL uazn19inA1Aanua lWnRautls (skin capacitance)
dl = al % a v Y 1 1 a [ % & o’d‘
WanlFaumeunisgodsuinisianissaa A TEWL wuduaasiusilaanagasy

IviaAanazeinienvlugduuimawazawlsd i liiian sgoy@evdinisioniels

v
[ aa o o

Tnanudngluuuaarinliifianisgay@atinneiioniisad 19l 1Aty an s Jun 2

a

N

'
v a o o o o

Y a dl 6 © Y a al 901 a % 1 a o
NaTN AR Iuﬂmfémgﬂl,m‘i_lﬂLﬂ?ﬂVﬂIﬁLﬂﬂﬂ’]?’@Jﬂ&IL@ﬁlu’Wﬁ\?N’JVU\?@E’]\?NHH@’]QM

o
1
=

aad‘ [ o al Y a o I v =® =S | dl =
NWADANAILLAIUN 3 umwﬂmmmmsﬂLﬂumuiﬂ@umwmiﬁﬂﬂﬂ LLWLN@LLG‘EI‘LILV]EIU

v
o o

srudnanARS uTsaasrianudn ldiauuansnaiuednelda dAnynieaia
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TudonaenFuinsilufioniiasmanisinAiauqg N Rl (skin capacitance)

1 a o I a‘ni Y O A ?.j/ e © (9} 9°,

WUINARSuTLaanaaean idvinANaratada i lugluuuiaauazanlsel vin TS

TuRaulainauandasluunediand IneilewFaumeussuinanandusivisaasaianudn
ldfimuumnAeiue e lla d Ay nIa s

dl = = ==X o ] a o - o‘d‘ ¥
wazidalFaumauAuNinelaresaanatATAa NARA LT LA NadaaN b

o o

nANaraaNaisaedgliuy wud iAo uuanssesineilidednAynisatia

andsrauanisias

s o

Tugptfaqiiundiasiiiniinliletnsdeiiosaesnisszuinueslsn COVID-19 uazly
= o o 2 0 = oY = o o A P \
Huurliunasdugnludasszozinardulngd Dawddnnissuiasieaniunisainisunssz g
@zgﬂﬁwmiﬂﬂfiwﬁimﬁm Lufimmumsaﬂuﬁ@aﬁumﬂﬂuiim COVID-19 fgauananusina
L2 2’/ ZJ/ o/ 1 ¥ Ls
fulaenasivluszasdunazavazang uasduiluilyun luginieduaisnsnge guednrunn
waznistfasinisa (CDC) Adlaiinsuusianisdneiasiutiuaral) wianandual

LAANAHAAN IEN1ANNNALANANBLNATIUAANITUNINTZANLUDILTED SARS-CoV-2 {11

o ]

NNNIANEA wanantluaonisigraunderasianateainiandqsiiasiunisunsnszany

o

waranANdeslunisAnme lulsanaaunaninazuninszae NI uia189yAAINTNIY

|
[ %

rdl a oA v 1 = a a al 2 dl a dl o 1
ﬂ’]?LLWVIHV]‘]J{]‘LI[F]\‘]’]M 1@‘ﬂﬁl’1ﬂ3~lﬂ?$@%ﬁﬂ’17‘lﬂﬂ®‘3ﬂ GRISIG N ty@m\imnimzuu
ananseugsialan

. & gy A | o A Aa A "
@ﬂqﬂiﬁﬂmqﬂﬂ‘ﬂ@??ﬂmﬂq LUABNITNIAMHNATANIANANA ARAINIZANEULADY LA

[ %

AL RANITNLT IS TAHRININ WIS NAUNTINUIINITAN19NAFE AR LT

Leanegasi 4inAnuarenntlevaliifianLszAneAesse it nndletaandinig
dratlagaainulan WAZAL Taeniiadaannen subjective Larson’s skin assessment, Frosch
and Kligman observer skin assessment, TEWL, skin capacitance LLag colorimetry(m'm’ o
Tmﬂﬁluﬂ@fvgﬁumamﬁmm’uﬂaﬂ@am’ﬁiﬁi’ﬁﬁmwmmmﬁﬂiuﬁmmmmﬁﬁumﬂmwgmmu

a

luTaqifunudngtuuunandusitaanaaaan liinaouazealanonuas ldating
| A & [ 1 A =® a o dld =
wnsuaname giluuuias uazanlse wageliwudninnsAneddanAnsnFaumauaay
LANGN9T893U LLLIBN AR U TLaANBER AT [N A INAZANANS TUAINIEANLLABIGS
a o a A dl o ' v 1 = o Y o 1 a A ¥
AontlanFimuie Naduanadesie) ldethaiiaene v lddeliainisafiaisunaen’ld

a o " rai ¥ o A ! ¥ 1
m@ﬁmmemLL@@ﬂ@a@@whmmmmmmmﬁlugﬂl,mumm 1@@&’]\%‘1)13\1’125@3\1
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TnadauddaninludneurindlAuenas1u3qaes Ousmane Traore WAZAMY
= A 1A v Aa A Y a [ ¢ a‘r:i ¥ o
NAnHIN9sTANELRRsaRaTitLTnUNaa NN T N AR Tleanaaean LA INarenn
Halugiuuvaeavan waziaa Tnenduanuddan i larouaudaulsldatnamnnnzan ey
dl a o dydl o =2 = A a o a A 1
NN128UARTNTINNNIAN LTI LIS UNATDIN199E A ILABNAD R MIILITII N B 9 MIN
a o " a‘d‘ ¥ o A o
HanTsiueanegean A Nazetaiia lugdunuiaauargtunualseludneoiz e
NuAdeTuglunugu uasiinguatuAn Fanan s AnE WU RARS ST L ANBaR AT LFVIN
IS i’/ 6 O Y a A A o a A
pnazanaierialugluuunauazasdvinliinnruszARegsaiauisLFouile Tay
d‘ a a 90/ a o n:i a v ! ' a o " o‘d‘
\Hatlsziiuannnisgoyi@atimieionii Mlszidiusmaan TEWL wudnuassisiuaanaaoan

o o

iiaanaretaiagluuuaarinliifinnisgaydaiimieioniised 198 d Ay n1ea s

v v
o [ o &

Fausdun 21 nasEnldnans el Twanengduuualseinlfifaniegoy@auinniaiamis

1
1 A o o o ¥ o [

o aad‘ :j/ 1 o QI a £ =K =2 =K
ALUNNULANATUNWNADANFNLAIUN 3 MZ\NLﬁ‘lls]ﬁ]NZ\Iﬁ]ﬂﬂ«l%LﬂUﬁlUiﬂ@l&ﬂ\?‘\]UﬂWﬁ‘ﬂﬂHq @Q@?ﬂ

o=l

v a o & Y o = ] val A ]
Idduaaiusileanagean ldinanNareatnle veaesguuudsnalidaouszanenasse
Aanilale danpdaslidiunanisadaaag H. Loffler wazmnsy 1uil A.A. 2007 NLAAIHEA

= v | ¥ a . . i . = @ ¥
n1gsAn®ldd1 80% ethanol @4t a1 L A skin barrier disruption W eLANU R &

WaFaumausuun lnadannainnisilasunlaauas TEWL waldgidnsndannansnsy

Y Y
o K a v A

n1992ANELARdTR9 R lAN19ARTin® wazAn TEWL Nifunnlaluanuidegulidanndad
a ¥ a [ % 1 dlv a o A o Y a o o rd' ¥
WAZHANINALALNALAN TEWL NIAaNLTIRUVAINE UA9ANNNIT [TRARS usiaanagaan b
o = =f a o ' ¥ _ (26) 1A ' =
NIANHNAZDIANDUBINFANEIAREAaUNE Y Tnanudndse9uA1eaga8a TEWL
wasa N slinansineiueanagean liinauazaalaai 19.8-22.5 g/m’/nr
Y a o 6 o‘d‘ Y o A o v a A A o
7l eAnA e anegean liN1ANaTa1ANa N1 N ANITIL AN LABIAB R
soanatnuainuategluun’” 1dun ueanageddenaliiianisinanalsmululionsdu
stratum corneum WANT3aRATed LB luT 99199 M9Nmas (intercellular lipid) AANT
X a o o=l I3 ] v o= ]
anas189n138nRAuIInasilalas (comeocyte) dsualiansisznauuaanesesinag
FuRanils i1l skin barrier function 189R9MINanas deualiiianisgoi@auiciunig
Ronilanarn1gszAeAeeadianiiale ludiuresrinwaanagaangdua inaANNszAs
AasAaRanlefneiu An1sAnena8e T. Cartner wazame lull A.d. 2016°° wudrfinau
¥ ¥ 1 % . . 1 Y a A A % Y v 1
Wnduiniu (weight / weight) ethanol @etaliiinmauszaemassafiauilelatiaandn

isopropanol
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nisszArapesdnladul iz ntesdniauaesiontiiniinainiadanieueni

NIENIABRANITY HBINITUAAININHINTILULIREUNAUAD AITHUAY LAZENNAY

o

(vesiculation) Tug@91481n170@AN 19 RNTILLLIE SN NEIN17AD AN FRELAN LAY

% o

Rantlanun (hyperkeratosis) Ingnn3szAneAaadNdaauunean iy 4 Usznn town

1) subjective irritant reaction 2) acute irritant contact dermatitis 3) chronic (cumulative)

irritant contact dermatitis LLas 4) chemical burn e

1
aa A o

Subjective irritant reaction AaNguNNITTAEANTAT IIWLBINNIMIARTINTTALAY
Wuaruidnuaufeu wie stinging U3Lasianils antsdnaziduiondsdudasns
1 v a A o a a KR =
naliiAnn1srzANeAes lUANA RN DRT

Acute irritant contact dermatitis ¥niAAAINNNTANEda19N N lTINANT392ASLAAY

INENASILALD AINITLAANNIIARRNT AN LANANARNIN TULAaL AL TaadnRa N TULamS

ﬁ‘ﬂ ALY LAZAIN LA TRIRINI Lmzmnmmﬂﬂugmm ANANLAINITLAN BNLAL ‘1)1?7@

1
a

unas lnednnueniziamiitnundudassine iiianisszaeines Ingainisas

Aaerpngliniglunan lifiduaudaanadilang

1
a

Chronic (cumulative) irritant contact dermatitis dniAAaINNIs8NEAZs NN LA
N1792ANELAR9RENIFABLHLEY B1N1THEAININARTNUTENALAYE AITNWIY ARINLAY AN
uge sasuan wazaunas lnaainsiniduiEess widnazuyaduiaarsnnaliinanissy
A U o o 1 va =y 1 o 1 a o dl v
wwealduan Tnazdanueinissdeldlsanuatsl warnudimisnssaealamiiannulaunn
~ A oA = ¥ a & PR g 9 o 3 o
ngana da Tnaarsinaliiianisseaepasalaiinnuldlesne W1 a1991A 0400

a A e o o . E ] o = =~ a
41982a88UNTY UNTR 419N I UNTANTEAIY ATINTEYN ANNLEYN NITIRLAR WA
NILIARLLANTRee9EqmisesiN93ase (multiple microtrauma)

Chemical burn $ntAnatnaslsznauniiunsanzas1adudu nadniialu

]
= o o o =

sre1z A NN U AUNANAIEN A 217 Ha1N1TUEAININARTRNAD AHLAY AYNHNLALILAA
FANNIAENITHENNAS waziAaLualuan (necrotic scar) HaauLATAIAY LazAIA
i llgnisdemerealiaieduan ulazdudaanaieszazinandudu
TudUre9IN199LANEILARILTIN RIMINN AR N HA NS UFT LA AN A TR AN 1FN AN
arannnaliuanundueas W IeUNI9ssAeAasENEATRA chronic (cumulative) irritant
o dl o o ] a o o |al| ?:J/ [ Y a
contact dermatitis WiaganLlun1sdNEafananTusnnaglinasaarlinaldiinainisg

! 1 4
LA NARTN wrilledudasiatiasuazidunaiuiuau enanadasidnsanidaaziinang
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LIRS LATUNIENWLANILAY SEEDNABNWTIEUEN AYNIFANAU uazuaLTauTRIALLAT

|
o ¥ % A

Tnfangldunn sanuassldludauaasuanisdadiafunas ilaanaadnslduans st

dusrazinaiuiusiuineanalpainensmaniiiinauzes ) Inaeainisuiaiueinisi

wuldluananasinsninige udsannld 1 a1l enanasinenia 2 nqunutlszanndesas 30

o

waziiNusasay 40 aa9a1414Asuaaldiduman 3 a1y Tedanmaasium TEWL

b4
I a [ o

=) dl % dg/ dl o
AgaluNe luAnTuaidusrazinauIua Inaiiieln

o

A =4 3 a P
NUNUBNNITHEU AL UININHINUINT

HANNIANHINIRANTUUAIAE N HANN IS BATLAYUINNNS I NARTW e anaaaan v

1%

A o v a A dl 1 £ £ 1 1
ANazataNalusza e ifan13s AN ARdzanAanad lddnasu ludiunesan
skin capacitance MANTLAIUNALAT TEWL @1auinann glycerol Niludaunannilaly

a o & rdl ¥ o = ?/ dl v 1 dy
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Asssessment - subjective Larson’s skin - subjective Larson’s skin
assessment assessment
- Frosch and Kligman - Frosch and Kligman
observer skin assessment  observer skin assessment
- TEWL - TEWL
- Skin capacitance - Skin capacitance
- 7-point scale -WHO protocol for
acceptability score evaluation and comparison
of tolerability and
acceptability of different
alcohol-based  handrubs:
method 2
HANNTANEN
subjective  Larson’s  skin Liquid formulation 17.1 £ Spray formulation 26.24 +
assessment 6.2 1.66
Gel formulation 21.2 £ 7.2 Gel formulation 26.00 =*
(p =0.001) 4.6
(p =0.75)
Frosch and Kligman Liquid formulation 1.5+ 1.8 Spray formulation 0.19 +

observer skin assessment

Gel formulation 0.5 £ 0.8

(p < 0.001)

0.52
Gel formulation 0.11 £ 0.40
(p =0.80)
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TEWL

Skin capacitance

Acceptability score

Liquid formulation 19.8 +
9.3

Gel formulation 20.4 + 8.4
(p <0.001)

Liquid formulation 20.7 +
6.2
Gel formulation 25.1 + 7.1

(p < 0.001)

The mean user
acceptability score of gel
formulation  was  rated
better than liquid
formulation without

statistical significance

Our study

Spray formulation 24.51 +
11.46

Gel formulation 23.16 =
8.73

(p = 0.46)

Spray formulation 44.15 +
8.65

Gel formulation 44.20 =
9.12

(p =0.87)

The mean user

acceptability score  of
spray formulation was
rated Dbetter than gel
formulation without

statistical significance

User’s preference

57% rated gel as better
formulation

16% rated as equivalent for
both formulation

27% rated liquid as better

formulation

34.1% rated gel as better
formulation

10.53% rated as equivalent
for both formulation

55.26% rated spray as

better formulation
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