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The Influence of Temperature and Glove Flexure on Permeation Parameters

@ o o o a v &
smdnsal aouna Nt wsWNa naNniweg” ANHANG glamy*

unAnga : Sednsel iWlannae Wilaa nasiing uax Bu@nA wWalny. 2545, BVBWa
NNTEUINUNYLAzMNa2INadaWINIGaTIIMITUEIL. NI INenendns
Msunngd 16(2) : 85-93.

Useiindszdnimweasgeiialulasalumsilasiumstuiueasarsmuaamsla
andwasinszuingungiiuszmaadeulmeeiia  mmeasslstnaudranmsasiams
wasulmiladmanud 0, 600, 1,200, 1,800, waz 2,400 addatlue melummuy
thnntaussasumuas fguvgll 25, 32.5, wov 40 asmusaind Thwinfioaases
SPULATgNANINAUAE RSN TN NN TNIULBINLAR  (Permeation Rate, PR) uas
szazan lumsilasiunstiuriueesgeiia (Breakthrough Time, BT) WaMINaasuaedlw
diuh  gampiiiiuiledsddndarssamsmwaaigeiieilinasau  lumsmagauuuulidl
msaiawud szeznmlumsilasiumsuchuanasain 46.8 wil maaies 22.3 uay
11.2 Wil daanmgiiviadiuan 25 10y 32.5, uay 40 avenaLEEd oUBIGY Gums
wasulniieasiinansanudaszaznmlumsilasiuaghanniigamgiion uazasiinanssny
vosauilagamgiitingy uananinanmmasassuaadliiiiui anmgiifinansenuas
anndesanmsiuEu Tesfidanmsduinuazgiudlagumaiigau Tdaueaumsiduass
e linsszasamlumstiasfumsduin wasdanmasdashu aail v,, = -2x, -
0.004X, + 91.59 UAY Y, = 4.498X, — 0.003X, + 94.02 cueuLila X, uas X, Aa
anmgiiuazmsiadoulmnasiia
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Abstract . Rattigom Sangiemklang, Pornpimol Kongtip and Chompusakdi Pulket. 2002.
The influence of temperature and glove flexure on permeation parameters. Thai J Health Res
16(2) : 85-93.

The study evaluated protective glove performance under the combined effects of
temperature and glove flexure conditions. The experiment was performed by creating hand
movements of O (static), 600, 1,200, 1,800, and 2,400 flexes per hour, in a test cell at
temperatures of 25, 32.5, and 40 "C. The nitrile glove was exposed to methanol in a closed
system wide mouth jar. Weight loss in the closed system was determined and considered as
the permeated volume. The results revealed that temperature was a significant factor in the
protective performance of the gloves tested. In the static test, the breakthrough time
decreased from 46.8 to 22.3 and 11.2 minutes as the temperature increased from 25 to
32.5 and 40 °C, respectively. Glove flexure highly influenced the breakthrough time at low
temperatures but became less when the temperature increased. In addition, the temperature
also had a great influence on the steady state permeation rate. The steady state permeation
rate increased as the temperature increased. When compared to temperature, glove flexure
seems to have a lesser effect on the steady state permeation rate at all levels. The study also
proposed that a multi linear regression could predict the breakthrough time and steady state
permeation rate with a breakthrough time, Y, = -2X, — 0.004X, + 91.59 and the steady
state permeation rate = 4.498x, — 0.0034x, + 94.02 with x; and x, being the temperature

and the number of flexures, respectively.

Key words :  breakthough time, steady state permeation rate, glove flexure
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BT = -2X, - 0.004X, + 91.59 \ilp X, uaz X, Aa aaumnpiuazmsndaulmzesiiaay

v
@59 1 szazialumstiasiumsduriu (BT)* mﬂ'lsfamaznmaﬁaua:qmﬂqﬁﬁdwﬁu
mwﬁ'gm aunaN
mMyaiie 25 °% 32.5 % 40 %
(a%y/mu)  BT* Auady* BT* Anady** BT* Aadn**
49.5 26.5 11.5
0 47.5 46.8 + 3.1 21.5 22.3 + 3.6 10.5 11.2 + 0.6
43.5 19.5 11.5
46.5 18.5 8.5
600 44.5 43.0 + 4.2 18.5 17.8 + 1.2 10.5 9.8+1.2
38.5 16.5 10.5
38.5 14.5 10.5
1200 36.5 39.7 + 4.2 16.5 15.8 + 1.2 8.5 9.1 + 1.2
44.5 16.5 8.5
38.5 14.5 8.5
1800 38.5 37.1 2.3 16.5 15.1 + 1.2 8.5 9.1+1.2
34.5 14.5 10.5
23.5 11.5 7.2
2400 38.5 29.9 + 7.6 8.5 10.4 + 1.7 8.5 8.0 + 0.8
29.5 11.5 8.5

. 4 - |
* BT=Break Throught Time **@RAYLIIANUN + zi’;ummmummiw
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MsBasUAaf (Steady state permeation rate, SSPR) Insin@aziimieaflniwin
a5 (lulasnsu) PEushusaNufiEn 1 MuEUANes da 1 Wi kamsmaaasuaasls
Tumsdl 2 uaz 31 5

- a ' ) v ad v o
AN 2 ami’mﬁ‘iuw’mﬂ\m (SSPR)* ﬂ’lﬂ.lﬁﬂﬂ’nzﬂ’lﬂaﬁauazﬂmﬂ.ﬂ“nnﬂﬁﬂﬂu

Anudna AUV
MNaia 25 °y 32.5 % 40 °u
(a%a/mu)  SSPR* Ay SSPR* Aadn** SPPR* Aiade**
19.2 47.1 89.2 '
0 23.2 20.8 + 2.1 46.8 48.5 + 2.7 86.1 87.1 + 1.8
20.0 51.7 86.1
26.0 51.2 93.7
600 19.0 21.3 + 3.9 48.2 49.5 + 1.6 90.7 90.5 + 3.2
19.6 49.2 87.3
30.3 59.6 82.8
1200 21.5 24.9 + 4.6 46.9 54.0 + 6.5 96.3 90.6 + 7.1
23.8 55.4 93.2
25.4 55.2 102.9
1800 24.2 25.6 + 1.6 56.5 56.5 + 1.3 88.0 93.1 + 8.3
27.4 57.8 89.2
30.0 59.4 89.9
2400 22.1 26.8 + 4.3 54.6 57.0 + 3.4 83.8  95.0 + 15.9
29.1 - 113.9

) o Py . J
* SSPR=Steady State Permeation Rate **@RAULAYAMUA T FIULUEUVUNINTFIU
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NNHaMINaaaInan liiiuigamgiiuaznseiislinanssnudadanmsdueu
aeirasgeile nandaegumgigauazdanmssailaviatu mafumufazanniuenaly
dae anlsianuilanlFsuifisuszuinaamgiinezmsieiie wuiguvgiiiinadanis
wWasuulaseasdanmsuiugeni lumsmasssuuvlifinseila danmsdusud
25 % gy 20.8 Tulasniu/enand weeiadudu 87.1 Tulasniu/zu’/and e
qmwgﬁtﬁ'n‘gmﬂu 40 °¥ viauiadunnnt 4 uh Tuansilogamaiiosi 71 25 °o uas
unseaiionn o Tug 2400 afidatalus asilidanmsfuiuiatiudy 26.8
Talasndu/an/ani - iy

(s sandnswaiuszuingungiiuazmneiiadamaudsunlamasdanms
Fashuaail Tagldmsiiansionnosduduny aansoaneaumsleaail SSPR = 4.498x,
~ 0.0034x, + 94.02 il x, uax x, Ad qmwgﬁua:msm‘é'aulmzlaaﬁamuéwﬁu

908

HAMINA AN laTiaNNFanASaIN NSRBI (Perkins and Rainey, 1997;
Alexy and Buchan, 1987; Vahdat and Bush, 1989) Hwuhaamaiiuazmstaiiaiianswa
gaUszansmwlumsilasiumsduru  faihaglfinespulumsnesaveeiy  adls
Aoy mmgmmswmaauﬁ‘lﬁ'luﬂaqﬁu (American Society for Testing Materials, 1985;
American Society for Testing Materials, 1992) W 2 33 WM INAFBUINDLNENUINEIY
whiiu TesdamsfushuzasmsaiiilalWanswniidudatugeiiauazariamsBushuzasgaile
fgumgiundviniy  lusnsilouidsiisiamstuiulagldneilansneiie  dulunams
naaasiloihazliamiieanailndidessivanuiueds  vennninespummasauinldly
agtuddlimansotsudiulszansmwaasgeiialunsdiiiimsianasiiosnsinnude &
mshauilawiinnuldgiieszdasiisnuasmseiiasmegdn  Nawamsmasanily
mansoaquldaagaluil

1. gumgiiiinanszuatianndaszeznailesiumsduiu  wazdanmsiuruaily
suziimailaiinansznuinipend

2. smznailasiumsuriuszulsundudagamgll  Tuansidonmsiuriuulsiunse
aaamuilugtuuuanmsmig
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