n1sdaulngutivadadggadouingudivadaunuy
Calibration of volumetric pipettes using a prototype of a high
accuracy pipette calibration set
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Abstract

The calibration procedure used to determine the volume of measuring laboratory glassware was generally
guided in the international standard. However, a measurement error was possibly occurred if the position of the lowest
point of the meniscus was not horizontally tangent to the plane of the upper edge of the graduation line. In this
research, a semi-automated pipette calibration set designed and developed by Mass and Volume Laboratory under
the Department of Science and Service (DSS) was used for pipette calibration. The use of this prototype device was
aimed to reduce the human error from reading meniscus and improve measurement repeatability. Two experiments
were investigated. One was to determine the delivery time of pipettes and the other was to measure the actual volume
of pipettes at the standard reference temperature of 20°C. The results obtained from using the conventional method
and the pipette calibration set were compared. For testing of the delivery time, the results from both manners were
almost the same and they were within the limits specified in the international standard. For the volume determination,
it was found that the use of the prototype set provided the satisfactory performance as confirmed by the En number
less than or equal to 1 (En number <1). This value was calculated using the measurement values from the DSS
laboratory and the reference value from laboratory accredited by DAkkS and Thailand accreditation body according to
ISO/IEC 17025.
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3. waua391snd (Results and discussion)
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1 ml 0.9975 0.0015 0.99431 0.0032 0.99700 0.0024
2 ml 2.0025 0.0025 1.99959 0.0019 2.00088 0.0018
5ml 4.9980 0.0021 4.99606 0.0027 4.99876 0.0025
10 ml 9.9992 0.0031 9.99489 0.0028 9.99744 0.0021
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1-PT0802 1.0028 0.00035 1.00524 0.0014 1.00249 0.0012
1-PT0803 1.0020 0.00062 1.00512 0.0014 1.00270 0.0013
1-PT0804 1.0004 0.00073 1.00129 0.0013 1.00087 0.0013
1-PT0806 1.0063 0.0006 1.00907 0.0016 1.00655 0.0013
1-PTO807 1.0115 0.00064 1.01259 0.0013 1.01115 0.0012
1-PT0809 1.0040 0.00058 1.00548 0.0014 1.00303 0.0012
5-PT0802 4.9989 0.00087 4.99921 0.0014 4.99871 0.0012
5-PT0803 5.0071 0.00083 5.00697 0.0020 5.00659 0.0013
5-PT0804 5.0091 0.00085 5.01159 0.0015 5.00774 0.0014
5-PT0806 5.0048 0.00087 5.00330 0.0014 5.00388 0.0023
5-PT0807 5.0001 0.00088 4.99859 0.0032 4.99960 0.0017
5-PT0809 5.0021 0.00091 5.00274 0.0016 5.00258 0.0012
10-PT0802 10.0269 0.0014 10.0298 0.0024 10.02528 0.0015
10-PT0803 10.0311 0.0015 10.03460 0.0036 10.02913 0.0023
10-PT0804 10.0198 0.0015 10.02238 0.0029 10.0184 0.0016
10-PT0O806 10.0188 0.0015 10.02060 0.0022 10.01783 0.0028
10-PTO807 10.0141 0.0015 10.01401 0.0048 10.01560 0.0015
10-PT0O809 10.0092 0.0016 10.00334 0.0032 10.00728 0.0015
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3.2.2 MamAUinasveiundiigniios a gamgd
i 20 earwadea (volume at the reference temperature
of 20°C)

nsUseliunansaeuiieuliadseninamsldisaeu
Wisuwuuunfnagisnsliynaauiisuduiuy Wisuisuna
msfafuAndrsdanasguanmhsnuildiunisiusesan
DAKKS (197471 3) uazarnviesu JoRnsiiliend1sdaiuiaios
uiuagldfumsdusesna ISO/IEC 17025 (91971 4) viasU iR
nsl#AEmsUsziusalaedonld En number AfuinaInKa
AaszninamansinvesiesUfiRnsiurdnsds mssesni
aosamaTmdsansesmm i liuiuouiiss ey
Fouay 95 veseUfuRn1TuaA19198a Aauansluaunistng

anail
- X|
R e
U + Unj"
e  x Ae WansInvewiesUuRnis
X Ao A191984 (assigned value) annvisUfURnIs
91989
U, Aemaruliuiueusesiosufifnisiisedu
anuidesiufesay 95
U Ao AAnuliiuiueuresAdedafiseduay

ref
\Yesiudosas 95
dufuinaeinisUsaidiu En number ugsd
{1 En < 1 uansiranisaeuifisuegluinasifisonsuls
(satisfactory)
& En > 1 wanadmanisasuiiisulsiogluinasineensu
19 (unsatisfactory)

Kan3UsZAAY En number 99nAN51991 5 wag 6 Wuitna
My intiad fegrevung 10 fiaddns (nfogeyail 1) uag
finegne 1-PT0802, 1-PT0803, 1-PT0806, 5-PT0804, 10-
PT0802, 10-PT0809 (3ndegneyail 2) A1 En number >
1 leldi3undaouiiiou Feliegluinmeiiseonusule
(unsatisfactory) usiilevnisaeuifisusethaiefulagld
\ASDIFULUU WUTIAN En number < 1 kandimanisaauidioy
Juiiumeleeglunasifeonsuls

A151991 5 A1 En number Y29A788199A7 1 3NN1380U
I vad I a v = v
wieulagldisaauiisuwuuunauasnisldyasauiiisuduwuy
Wisuigunuasgedaanasguannienunldsunisiuses
270 DAKKS

E, number
fegnayail 1 — Tneldynaau
Tag35UnA o .
Wisudukuy
1 mt 0.90 0.18
2 ml 0.99 0.59
5ml 0.57 0.23
10 ml 1.03* 0.47

= ' o ' = =
M19799 6 A1 En number Y29A10819YA% 2 NVUINAIINY
1 ml 5 mluag 10 ml annsaeuliisulagldisaauiiiey
wuuunAuaznsldynaauisuduLuy WisuLiguiuadneds

AUAMNNUINUNITUNTFUTRIMNNNTEIU ISO/IEC 17025

E, number
Foenendl 2 Tngldyngay
! Tae35Un@ o .
Wisuduwuy
1-PT0802 1.62* 0.23
1-PT0803 2.04* 0.49
1-PT0804 0.60 0.32
1-PT0806 1.62* 0.19
1-PT0807 0.75 0.26
1-PT0809 0.98 0.73
5-PT0802 0.19 0.12
5-PT0803 0.06 0.33
5-PT0804 1.44* 0.83
5-PT0806 0.87 0.37
5-PT0807 0.45 0.32
5-PT0809 0.35 0.32
10-PT0802 1.04* 0.79
10-PT0803 0.90 0.72
10-PT0804 0.79 0.64
10-PT0806 0.68 0.31
10-PT0O807 0.02 0.71
10-PT0809 1.02* 0.88

VNEWR  * Muea A1 E, number > 1
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anivililaan £, number ogfluinausilsivonsutu
913NAIINAINUANURANAINAINA1TUTUTEAUANU
meniscus o SavenU3ines nsaeuifisusuuAuue vl
fufTRNuUSUsERUTongvdesninavenyiuins deasd
navilin1sinUsunsvestilndiinnatn winsldyaasuiiiey
ﬁuuwﬁ%ﬁﬂﬁawmmﬁ'wwﬁﬂﬁﬁ’amuLﬁuﬂwwﬁQQﬁﬂ%’ﬂLﬂu
f9tu e1udaUsineslding ananusaiaiadeuannsiae
vae q ads vliAemufedunisirnnday Feuduld
ﬁrmﬁhl,ﬁml,wmmgm (standard deviation, SD) UBINaN1T
Foluna7l 7 uae 8 Mwansliiiuinisldyaseuiiiousuiuy
Tiansindnfiininsaeuiisulagizund

M990 7 Aleauunnsguvesnanisinvasitagneyni

1 ann1saeuiisulagldisaauiisunuuuniuaznisldyn

daufisudunuy

Andlsaluunnnsgau (SD)

fegnayai 1 Tngldyngou
’ TagA5Un@ o

Wiguduwuy

1 ml 0.0042 0.0019

2 ml 0.0021 0.0018

5ml 0.0032 0.0019

10 ml 0.0042 0.0016

M15197 8 ANUBIUUNINTFIUVBINANITINVRIATDE9YAT
2 19u19A14g 1 ml 5 mluag 10 ml nmsaauliieulay

s aauisunuuUnAuaznsldyasauiisuiuwuy

Andeaiuunnsgiu (D)
Feteyail 2 Tngldyagau
’ TngAsUni o
WIgUAULUY
1-PT0802 0.0010 0.0007
1-PT0803 0.0011 0.0009
1-PTO804 0.0009 0.0007
1-PT0806 0.0014 0.0007
1-PT0O807 0.0008 0.0003
1-PT0O809 0.0012 0.0006
5-PT0802 0.0010 0.0004
5-PT0803 0.0024 0.0007
5-PT0804 0.0009 0.0009
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5-PT0806 0.0010 0.0008
5-PT0807 0.0026 0.0014
5-PT0809 0.0012 0.0004
10-PT0802 0.0025 0.0007
10-PT0803 0.0036 0.0017
10-PT0804 0.0029 0.0010
10-PT0806 0.0022 0.0022
10-PTO807 0.0050 0.0007
10-PT0809 0.0030 0.0006

4. d@sU (Conclusion)
nsaeuiisuliunfmegnaeuifisudiunddunuuiiidu
o6

v

sruuAsrlutRununsliisuuuiuiinuquineiiody 4
fawluil

1. szggansinaveswsanal (delivery time) 83padl
AlndiAssvoadn liupnsrefumnntn uazeglutsiidmunly
TuleNaNTNINTFIU

2. wamsinfimnugniesgs esypasuiiisuiasteli
AUfiRnuannsasldnswwriaduvselndifssiusmums
i ilannueaiandeuainnistadiuats q ade anau
AmanaiiAnainvinuzanadesmyuesiufoiem (human
erron) filsianansaususesu meniscus 1oy a Tavent3unms
5]

3. UfURNUEnsaUTusEAY meniscus lansesumig
FavonUiums Ineuesriuseiunmiivenenmlifiudaiay
Hetesiuiliu fiRnuiitamumemiiinannsiisies
Duszezannu
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uonniigelisninuuusth WideAniusuiulsslonide
medBusr s unsaouifioul sy ansnmgedtu
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