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nslasuusunusvangoksatiosiaulusurikinansaignIwsvad SudamAIUsUIUSHASVBVYDVANS
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i3avithsoulasoms WaUssliumukanadaudddariduiusnusvadvsvaniasavionsisgidu
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mudafkuauaw ICRP 103 Warh risk coefficients iMAU 5.5 x 10-2 Sv-1
wunsasudsvaistaalsauzi§viaAl uinAgalunduaaiknssy na1dAo
fmndupans 100,000 2:wunil 4 AuRdulsAu:EL dodunoaitinsoay
Souuzth JUAUAUGUSHARTENULNUSOSHE TRIKN:aUALT NdUDOaKASS
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« naadautAdoviaanudulaia nadautAdaviiouwngsue wu as:uandagKUuldRIKIDUSIAMAGoBTTE
ASLIGED ns:uandadugauusiAmnibostalinsvided yalkansazarwmvkasaidaa WudagusiAmaigo
staldnsviden yaUardaldlumsuwng angdalslumsuwns Wudu

« naaou/ @auliigulA3aviatpansgadlutdaalagdsithaukie

dnsSumsnaaaunoe1vaule tazaoldanmvaisuwng wuvidu
« Madwdsuldsuauanaiiodunzliou AZUAUSUMSWEN LAAIUALAIUINASTIUAIKUQ
¢ (S29ADUAINIWKALFIKLNE IWBIEhSSoAUMW AStiWLAL/ $av158U Ua:nsSHid0SIDE

Wamsadumunagaulazaautigulutouds:uneu w.a. 2567

1. avgauderly wanisnadau: WKiulnauriuiasgiu 100% nonaunaauldsuauayia (46 dag1v) uas
AUKALIIKLNEY (25 CHDE)

2. aoiiagonvmsuwng aoiiadiksumsasdd3tnde (Examination Gloves) wudumlbinassu 22%
(14 91n 65 A2981v) KavKkutg [UWIwassu 28% (7 21n 25 Alagv) aviiadikSunisAagnssuy
(Surgical Gloves) Wiutngurinasgiu 100% (24 aghv)

3. kthmamvmsuwne kthmasueldAsoIded wududi Tudhnasguawiv 50% (Mamagvnsudun=bou
24 Mogw) Kinma N95 miutnauriuasgiu 100% (D1AGIEIVKALIKUNE 12 (L)

4. Insaviauvanagadlutdoa (LUUduguna) Kiutneuriuiasau 97% (1,717 9 1,773 (oagv)

5. insav3aAnudulaka wanmsnadau: WutnauriIaszIu 100% (89 ogv)

6. In3ovliauwngdue ndavas:anrbWihstodalula (AED) Kiutnauriiasziu 90% (9 91a 10 Moghv)
GESIGERERRER (LWUaSIDAAUASDY) WIULAUTUIASTIU 90% (65 1A 72 (1I9EV) yalovAu
NYMSUWNE KIULALUANASTIU 33% (1 910 3 (gv) tASevdouwnd3dun Wuasgunvkua 100%
aod antgmonsuwng (9 (ag1v) ns:uandasIWiuldrkUvY (9 dIagv) Aszuandaduyaud
(1 (hagw) angqalauk:dksuldasuided (4 Moagw) udasusiAmadostaldnsoldsd (7 Moagv)
kaoalkarsazargmvkasatdoauuubiduthidasoden (5 agv)
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1. vVIUSLEITDAY

1.1 1nSoaviansLsgdurdgn
({Gnonisuwng

1.1.1 tnSoviensLlsg3Unae
nlJuazagnIwuuLlnu
1Sovlav

1.1.2 tnSovansLsguu C-
arm, O-arm

11.3 1AS0VI9AEISTIUDIY
naJ

1.1.4 1nSovlanslsdlnaaun

nvKovUAHUGNS

X

Wan1saLauvu

Wwuasmu
DIUdU

Mogv

31UdU aka (91udu)

Mogv

4,607 71 1.47
4,329 70 1.62
65 1 1.54 - Lux (1)
1. kV Reproducibility (2)
251 3 12 2. High-Contrast Resolution

(1)

1. Linearity (2)
2. kV Accuracy (2)

315 7 222 3. Beam Limitng Deviecs (2)
4. Exposure Time Accuracy

(1)

1. Filtration HVL (2)

2. Lux (1)

3. Leakage (1)

4. Linearity (1)

5. kV Reproducibility (1)

288 6 2.08
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Wan1saLduviu

JszlAncoagv Uwuhaspu

WaaAuN 91UdU
Mogv DIUdOU
Mog1v

1. Filtration HVL (2)

2. Lux (3)

3. Linearity) (2)

4. kV Accuracy) (4)

5. Exposure Time Accuracy (2)

11.5 1ASovionsIsddas il 13 11.71

11.6 1ndavionyisganu 0
KolPs:uuLd D
11.7 indavionsisganu

- 38 - - -
KD (DaDVS:UU

1.1.8 1nSovionslsgdaav
A1SA18SLA (X-ray 4 - - -
simulator)

11.9 1n3ovionBIsE

ADUWILODS

Js=nauaddy

1. CT 1M 13 11.71
2.CT-Sim

3. Pet-CT 0
4. Spect-CT

- QuUUSUIEUSLAULWUNDULTY
Jsunas (CTDIvol) Amudaula uan
aIvDAAINLEQVUUKUIDDUDVLIASDIL
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1.1.10 1ASovonsLsgLaIuy
* soufviASavIEABLSTLANUU
AKSUIDI=AQTULUD

1111 tn3ovionsisgwu
Js=nauddy

1. tnSovonysgWuUsLANENY
mwlu

goouln

2. 1nSovionsisgWusiase
mwsauUrauazn:lkaAsuy:

3. InSovlonyIsgWusTaado
MWAQUILEI8E1SLASUNSIY
4. 1nSovlonsisgWuLAAaUn
yUalofio (Hand-held)

1.1.12 ipSavlonslsgdanduy
KuLUUASEQA

1.1.13 salonsLsd

nvkavUauans

Wan1saLduviu

Uwuasmu
PIUdU
MoE1v 1UdU
A28V

1. Awadwuaviw (2)

2. usvaagvda (1)

3. ADIURQWaIQUDYSUUAIS
JaAnukutvovidiuy (1)

4. mUsNuSLAQandutadon
doudhuuiudeu AUAA
LIQLUUKNDDUDVLIAZDY
AsLISIIAUU (2)

122 6 4.92

1. kV Accuracy (5)
941 15 1.59 2. Exposure Time
Accuracy (10)

73 - - -

1. Lux (1)

135 4 296 2. kV Accuracy (3)
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1.1.14 asd>ddaundu
Jaoangn1nsuduavkon
OABLSIIUDAY

1.1.15 asdadaundu
Jaoangonsvauavsa
LOABLSIIUDAY

1.2 inSavlondlsgus=Lan
oue

1.2.1 i1nSovanBLSy
90aKASSY LLAzlASOY
PABLSIASIDIDUTUAISE

1.2.2 1ASoVIAELISY
31AS1KIDY

1.2.3 1nSovIOAEISY

1.2.4 1A%avadvniwniv
$vd CR/DR

nvkavUauans

Wan1saLduviu

Uwuasou

DIUdU
Mogv

1,636 N
104 3
278 1
278 1

0.67

2.88

0.36

0.36

///\L<

1. UszQKovlanslsd IAUUIOSTIU
(6)

2. NUVKovIDABISY (2)

3. asznyovuavUe (1)

4. u§13mn3uau1n§amaamsé

(M

1. inaGAMsaenIw Chest i
s:g:1nalWAdUDIVKADQ
ABISgAvAISUNIW (SID) (2)
2. WuRluAdUAU
(uncontrolled area) wuvsa
oAvLsy (1)

PR —

1. USLaUWIKINUAUAIULAUA
urasgu (1)
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2. viusvaus:=s1unna

Jausuieusvdus=9iunna
ArgunWudasvLa OSL

usSmisus:zloumUSUIeU
SvduovyuauaviuAusLa
doasoau

3. VIUUIASTIULASIVIQ
svd

3.1 daulngulASavIasSvLa

3.1.1 szauloavau
. tnSavd1srsoa

(Survey Meter)

- IASAVIQSLAUS=IUARA
(Pocket Dosimeter)

- IASPVIQSLE (Area
Monitor)

nvkavUauans

Wan1saLduvIu

Uwuaspu

DIUdU

BRI PIUdU

Mog1v

159,478 2,889 1.81

159,418 2,889 1.81

60 - -

2,402 = -

763 - -

230 - -

217 - -

1 - -
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3.].2 s=QusvasnAw
. @goutiigulucdnaiotn

- dauligulucnavome
- doulngu Well Type Chamber
- dDULRYUDIANASDUWALLIUGD

—_ —

3.1.3 s:QUSLAIUDAY

- Exp Mode

- FLU Mode
- Non Invasive KV meter

- CT Chamber
- Mammo

3.2 nadaunduaiuisalunis
dovAusvduaviaqUavAusod

3.3 PT Provider ($1uduKudgviu
ALNSOU : LKD)

3.4. NQdaUANULLLUUEIUDVLASOD
Jasva

2

nvkavUauans

DIUdU
(281
181
110
12
28
3
352
64
53

51

38

146

81

29

wWan1satauviu
Wwuasmu

DIUdU
Mogv
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DIUdU
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o1V

4. VIUSLASAWLT 313

4.1 MudauaslIddauluuulau
KOVSLASAWY

4.2 asyvaoaulnSavOnEISH

C 2 - -
SAw

4.3 ASIDdoULASIL 1
lauaad-60

4.4 qsdvadulASovlaus (Ir- 5
192)

4.5 0s)dddULASVISVDUNA 13
waoviugo

- 1n3avisvaumAlWaauagy 29
1aed

- 1n3avisvaumalwaaula: 84
dlanasau

- IASDYISLAUNIADIAANSDU 5
ol (afIb)

4.6 0S22dDdULASDVDIADVAIS 5

a19uav (Simulator)

4.7 ASIDILASIZKAISLELIASOL
lAuoad-60
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Waaneun

4.8 OSIDILASI1EKAISLE
LASDVISLIUMAWILLIUGD

4.9 qsoddoundu
UJaoangn1nsuduavKkov
Svasnw

5. viunauudikanIwwi

5.1 NQ@dUAINMWIAZDVLS
uaisle (Magnetic
Resonance Imaging :
MRI)

5.2 naaaundudaaqns
Kovlauoslo

5.3 nadauwaansunisul
Wwoalsndreasnd UVC

5.4 QS)DdauULlASILIans
eaplal

nvkavUauans

Wan1sa1lduvIu

Uwuasou

DIUdU
Mog1v

42 - .
36 - -
247 3 122
123 1 0.81
123 2 1.63

190U s 10 25 57 SUAS0ELE (L Savia v N T

Tumiutneurt Geometric
accuracy
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(xx A DIUDUCIDEIN
wuaitkquu)
dutpdoviiouwng 4,651 121 3
1. aueIvauIdY 75 - -

1. AxwdalioviaAouUULSY
(4) .
2. Audaloviakavuuy
1SV (2)
3. AuAULLSYAYADUUU
tsv (1)

93 21 2258 4. AD1UAULISYGYKaLUU
tsv (1)
5. usvaviijounakaouuisy
(1)
6. ADIWLAUGY (1)
7. ms$HBu (3)
8. ADIUKU (8)

2. quiiadKSuMsasIDIUDAY
nvAsuwngsdalgAsvlaed

3. aoliagnousiAmniiodiksuns

- —_ 2 &= _ 50 - -
FagnssuslaldAsSvLIGe)
1. tnSovaumTuAvA (24)
2. yovidau Dongle Key
d1sa (2)
4. @duUIigulnZavIaloanadadlu 3. Kdaldauamw (35)
4,056 76 1.87

4, styomudisa (3)

5. tndovshsa/wWalida (3)
6. 1nSavuaav Error
Code (9)

@oalag3sihauriald
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5. nad@autAsaviandiudulaka 89 . -

6. ASIDILASIEKLASIVIDUWNE

N 12 - -
ou
6.1 tnSovialanagadluldaalay tnSavuaavwaluasvaiu
35wWhaurgld (Luuasdonau 72 7 9.72 U9MKUQUILWAOAUN
ASoV) (7)
o e doa : wWuldomudamkua
6.2 danlgnivmsuwng 17 1 5.88
uIaszu
6.3 K1GU 10 - -
1. ADIULOACIIVUDVAIY
2 — 2 = —_ (TU (10)
6.4 KU1NMNDUIJYGASLLAYD 104 12 11.54 ~
2. Us=ansSniwn1snsov
auMmnA (2)
6.5 Ktnnnauldg N95 12 - -
. i AdIUaUIsaduLsYauii
6.6 yadavAaunivmsuwng 3 2 66.67 i
n=amWiu (2)
6.7 ASzUDNAQUIWIUIANIKUD 0
dsriAaondoustaldnsolded
6.8 ns:uandaduyauusiAmaiio .

stalgnasolded
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(xx A IUDUMIDED
Awuanikadue)

6.8 As:uandaduygaudsiA?A

& — P - 2 - -
lUE)UUOtUﬂS\)lOED

6.9 ndovas:aardbIWihsha 10 . 10 MS31AS1TRASUTWIRA KT
aaluud sUluu VT (1)
6.10 argqalauk:aksuldnso L
- N 9 1 10 wudaunseg
LQgd b

6.11 yalkarsazargnivkasaldaa 3 ) )

wuulgusvltiuaiw

6.12 WudaeUsIADINLGD 19

sUa GAsvIded

6.13 Kaoalkaisaza1gniv

KaoQlAdALUUTWUUNEASL 5 - -

lalik)

6.14 argaalslunisuwng 5

(323nen)

6.15 gaaaarunmvlslunis :

Lwng (§23neN)

6.16 aoUaand:/aoussy "

991t (BIdNnEN)

6.17 duq (1Pakasau/unn

LHELASDVUD LIWNE/ W19 8

Wiked/ sarhuwa/gyaawloa)
(G23nen)
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Mog1v
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Mog1v
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P2-58 Metheod verification of the modified Lowry assay for determination of protein
in medical gloves
Freeyanut Butmee®, Vieenus Pathamat, Wareda Porwongsa and Pomthep Chancunapas
Buresu of Radiation and Medical Devices, Department of Medical Sciences
Abstract

Thailand is a leading manufacturer and exporter of medical gloves made from natural rubber.
Unfortunately, the protein content of natural rubber latex products can cause allergies in some latex-
sensitive individuals. It is necessary to detect the residual protein in the finished gloves, and the
recommended maximum limit is 200 ng/cm2 The aim of this work is not only to protect customer safety
but also to encourage the rubber glove industry to export to the Americas or Europe. Consequently, the
modified Lowry methods for protein analysis were verified, and the experiments were conducted in
accordance with the ASTM D5712-15 and EN 455-3 standards. The measurements relied on the reactivity
of proteins with copper ions and Folin reagent in an alkaline condition, producing blue -colored praducts
that can be measured by a 750 nm spectrophotometer. The verified ASTM results demonstrated linearity
fram 5 to 60 pe/mL with a detection limit (LOD) of 1.8 pe/mL. Meanwhile, the linear range of 5-100 pg/mL
and the LOD of 2.0 pg/mL were received according to the EN standard, Furthermore, the accuracy and

repeatability of these two methods were assessed through the use of spiked reagent blanks that
contained three concentration levels of protein standard. The recovery percentages were found to be
between 91 and 110%, while the HORRAT values were less than 2.0. In conclusion, the verified Lowry
methods based on ASTM and EN standards are suitably utilized for the determination of protein in
medical gloves, which can be implemented for further expansion of the DMSc’s service to support Thai
medical glove exporting industries.

Keywords: protein, modified Lowny method, medical gloves, natural nubber latex
*Comesponding author E-mail: presyanut b@dmsc.mail.go th
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