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KPI-1

AULUURAANY TEAUAEMINTTY

Yanwagauauswylmianglad

msndnfanuussudmuliifutagmaaeunudnguesfangadedmiunsnsiinszi
thmauaziadonuasdnuiu WimgRundnlumsdndeidenvesfuinaithidulununasguves
surmslafinuiend vievunergluifiu 2 Weu dnidiunszuiunsasanmtasilunaufiy
ansagans D-Glucose uazansavane Normal Saline iileliinuautilunsasisdinsziima Tae
U%’Uﬂ§aﬁ11ﬁi’aqLLUigUmmiﬂwﬁw%’umaﬁﬂﬁwma’lulﬁaﬂﬁ'wméaamsw’a’mﬁmwan Taglel
wmaauqzuauﬁ'ﬁmwmﬂmﬁmﬁmf"fu (Homogeneity) Wag N15NaaaUA1LAL (Stability) m1uunn
§7U ISO 17034 LazlazdInartiniadiEuannis sotope dilution mass spectroscopy (IDMS)
PN UIRTINE WA

& o .
1. wan1sAnwInsnagaunnalulilaiisany (Homogeneity)
&l a o 1 L =3 L '0’
nswaaeuanaudeduituresedeianuussuililunsansiinssisefuhaauay

' < P @ 1 Vo 1 @ o o X a 4 H LY [ Y

afiadenuasdnuiy nuinedsTaguUssUnwissduilananevendinialusziu winiu 99, 135
o w ! ] A J e) l{

waz 179 aaeu Aduilesuuinsgny (SD) uasaAnduUssavnivesnimuulsusiu (CVo%) wang

FEALBEARINITG 1

X [y aa I 3
nanvaasuaalulefeaiu Wisufisulaelagldad ANOVA Single Factor lnwn F
YBINSATIVIAURNE BG62-002, BG62-001 way BG62-003 winfiu 1.53, 2.28 lay 1.43 auasu &9
a0 v ] ) @ v O W 3 (Y] o g =l Id X o (Y]
AN Feirea (3.02) 119 3 580U autiuddquisgudmiunnsnriniiniaianuduiiewnginy

.&' L ] o/ 4 ’o’ d”l
a1s1e 1 Asnadauauluiiadieanusendisuan Tudaquusgudmiunsiainaanglaaisans
o ) o 2 = Y
L SZRU AMBLASENNTIINUINIATUANNNIRENNS amperometry-GDH-PQQ (n=30)

Tanuus3y Aade mg/dl) S S(Uw)  Interpretation -
BG62-002 99 0.53 0.49 Sufficient
BG62-001 135 1.13 0.67 Sufficient

BG62-003 179 0.72 0.71 Sufficient




2. HAMIANBINTITNAADUAUAIAL (Stability)

a wa s - o @ |
nan15UsziiugmantRnauasia Short-Term stability lngtrTaguusguainiaealylin

o L) 1 = = I 1 &I ﬂl
gomnivioalauesuazliilnues gamgiiogludie 22.8 - 34.8 °C uagAIUYY 28.2 — 100 % &9

v 1 L2 a LY o b - A o o 1
Wi')‘\)']ﬂM?Bﬂﬁﬁ?ﬂ@éﬂﬂ@ﬂﬂﬂﬂﬂiﬂi%ﬂ%L’Ja'l 7, 14, 21 4ay 28 1UNAINTTHAR LUDUINAUIATUIUNUIN
U L= 1 o 1 QU e A 1 A L .24
fiAn Teal < tentical nmﬂmam\naqﬁQmauummmmm HAATNATIVIALEAIPNNIN 1A

Han15UssuAMaNURMMAIRT Long-term stability 6‘3\5%%"'\msmsm‘imswﬁoﬁ’qae}ﬂai’aq
wUsguannidieavaensussesian 60, 90, 120, 150 uay 180 SutunTuiingn Mmeetemsatina
Tuidenvdannwindnnng Glucose oxidase iHIuNTITUTEIUANTTOUSLALABUNEUAINITATI
AT WU 9 3 SEFUTIAN Teal < Tericat HARARIHINT 1B
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70 - 70 -

60 T ¥ H T 60 H ¥ 3 i 1

0 7 14 21 28 35 Baseline 0 90 120 150 180

Time (days) o Time (days) ~— 7

A 1. Short-term (A) and long-term (B) stability maa’s’aqu:LJsgﬂﬁww%’umswi’mﬁqmanq‘[ﬂmﬁa
\uliTigaumgll 29+4 °C (25-33 °C)

Faqpiun1sfusesrn (Certified value) Ineaantunnsineuvisniuay Jagnageugnih lly
uestlulUsunsumegeuanutugvneiesufiinns Tnequdvnaaeuanudiugesuiiinisnig
Mg 3 e udu Mmssusssiuasienasnisiilvldfsenansuuu



Certificate of analysis
for quality control material

No. BG63-008

Product : Blood glucose
Lot number : BG63-009 Level : Low
Date of Manufacture : 13/08/2563 Date of Expiry : 12/02/2564
Product code : QP-BG-01 Volume : 0.5 mL
Lot number : BG62-010 Level : Medium
Date of Manufacture : 14/08/2563 Date of Expiry : 13/02/2564
Product code : QP-BG-03 Volume : 0.5 mL
Assay range

e ' l663-009 BGG3-010 J o

- Principles — —— Unit

Assay range |

Accu-chéck - Performa '

@mperometry-GDH-PQQ) 94 116-162 mg/dL

. Approveby...:. mﬁv ‘m“f,

18/NU818U/2563

WE Med Lab Center Co.,Ltd.

99 Moo 9, TB 304, 3" Floor, Mahatammaracha Building

Naresuan University, Tha Pho, Muang, Phitsanulok 65000, Thailand
Phone : +66 1973 8008 Email: wemedlab@gmail.com

FM-QC-22 Rev.02 / 01-11-2562
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Prempt

Q

JanAIuANRUATNUTEINIAaRATUdIU

q 9 9

H o Y
FMMIUATIING H281ATBINTIVIAUUUNANA
(Whole blood quality control material for

blood glucose testing by glucose meter)

QP-BG-01 - tow " 100X 0.5mL
_QPiBG-02 . Medium 100X 0.5 mL
QP-BG-03 . -High 100 X.0.5 mL

AmuiamsunsldeY (nstructions for use)

= 1dlun1sarvauamnmusedrTu (intemal Quality Control, IQC0) waY
Uimﬁuﬂmmwﬁuamﬁnimauan (External Quality Assurance, EQA)
dwunsnsatathmaluden (Blood slucose) Fawanunanniden
uyudase firunvsdnnsedsnfinde ndndaonsadiiandeondnnis
maafiefnwrsedudinianglaaling edislifaniina
wnzaslunmhiidon Sanmaseuiidnuusmilaudoondould

= Tmﬂﬂﬂﬂﬁmmm (Professional Laboratory person) ¥38YAa1n3
NEUNITWHNE

* Anvrlayaliasduaneunislion

$aus?nsld (ndications)

= Yagmuauamnm W miunsaTainaluiden Blood glucose)

n uedesmminimhmawuunnm (Glucose meter)

» Wedsaduduawinduieslinsiisnlid

= Jevgmsldau 6 Weu uainiundn

3813199 (Instruction)

& ' v o ' 1Y)
1) ﬁlﬂmiﬂlla‘dﬂﬁmﬂ'ﬁ’)ﬂ uasmimﬁama*] 'lvstaunaumimi'm'm
2) a'snaﬂnmﬂaqnudqwﬂﬂa (Personal Protective Equlpment

§

v v L4 IA’ L 1

» Fewmanagrivanpuamliilluilodoatudeunisnsis
RIGEEY

Usunsussy (Volume)

Yagarvguanam Tddwmiuanatadimaluben faqussy
< - Y A _aa
lunaeaiithln Usinas 0.5 faddas

n1siiuinun (Environmental storage / conditions)

o 1Y) val ay 1 a a
= Avfiutaqlingamgivies Liiugamgl 25-30
aeAnvaLded

AUREIUAALALASI

a4 2 o (Y
. Mﬁﬂtﬂﬁlx‘lﬂ"liLﬂUVlﬁN&@

Trade name:

QPrompt

Symbol and Meaning

u‘%ﬁ'm W tdu haned $ie

il 99 ] 9 prAsIWIETIITTY B s TB304 4 3

uwﬁwmaauwmi duavilnd Snneies Sawdafivelan 65000
Tnisfwid 081-973-8008  Buia : wemedlab@gmail.com

" dules . www.wemedlab.com

,PPE) o In vitro diagnostic [:Ii]
3 Mweeanongaiuasdouiu 5-10 A% waeraauudp mnu IVD| medical device Consult
seYstlwiinweg 3 L y instruction for use
@) vnmim'mmmmumawawsﬂwuamw‘lmuuumuavmum\
w‘lmfmLﬂiaam'smmmmauwwnm Fuiinasasaada ® single use only “ Manufacturer
Tuuneitst fidieegauiiund 30 asriwaidg
‘igmmmmmmmwmmm—m— —&ﬂmfxw ——— LT —Batch Code

u,aanaaaa 70%
mswauaummémmnﬂmw (Dlsposalr

. wwaaﬂuiimamaq'lunwaummﬁa
= miwmmmauﬂgUmmmuu‘smmquﬁ%amuwﬂﬂLLa Javefv
'vmngwmaﬁwsumsmmmﬁ'ﬁﬂmn%‘awmmuau
Wauuardanl3583a (Warnings and precautions)
= YaneaunuqunwitnEatu Wuidensienuyusilimnimn
fansedlsafince winsufuRmiloudu biohazard ninideenis
dulaiuimitlnense Lidudatanieilowd
» hithTagivusegulinseiinsed
v vshluwdiusazudude
»  yiulldtag nnussgdasifinnudens
' Jagudnanidensiueuyudiiunisnsedansedsafiadelay
sunTlafin Ifun Anti-HIV, Anti-HCV, HBsAg, Syphilis, NAT (HIV,
HBV, HCV) iy

Temperature
Use by date
Limit

\\I/, Do not use if
\ Keep from Sunlight [ package is
damaged

IFU-RD-01 Rev.02 / 01-05-63



\ National Institute of Metrology (Thailand)

52 Ministry of Higher Education, Science, Research and Innovation
NIMT
Certificate of Calibration
Certificate No, : CO-0312-19
Issued by ¢ Organic Analysis Group
Chemical Metrology and Biometry Department
Page 1 of 2 pages
MEASURAND : Mass Fraction of Glucosg in Whole Blood (mg/g)
SAMPLE ¢ Glucose in Whole Blood
SAMPLE NO. ¢ Medium 100-150 mg/dL
CUSTOMER ¢ Research project; Development of proficiency testing iters and
whole bload reference materials
Faculty of Allied Health Sciences
Naresuan University
RECEIVED DATE ;27 August 2019

MEASUREMENT DATE : 27 August 2019 to 10 October 2019

The test results related only on the item tested,

Reference: Date: Approved by: Performed by:
CMC0319-01/19 21 October 2019 A -t . /“’E:;Q,_
CharunFata) (Jintana Nammoonnoy)

WE

Partial reproduction of this certificate is permitted only with a written permissiof from

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand; Telephone: 66'2577:5100,



s National Institute of Metrology (Thailand)
NIMT

Continuation of Certificate of Calibration Number CO-0312-19 | Page 2 of 2 pages

ENVIRONMENTAL CONDITIONS

The measurement was carried out in an ambient temperatureiof 22 °C+ 3 °C and relative humidity of
S50%RH + 15 % RH.

MEASUREMENT METHOD

Measurement results were obtained by e{
Chromatography Mass Specttometric (ID-

UNCERTAINTIY OF MEASUREMEN

The stated uncertainties were
uncertainty by the coverage f;
of measurement data - Guia
measurand lies withirn the

TRACEABILITY

samples were gtmmettically prepnred usiigica
which are traceable to the international protatype

MEASUREMENT RESULTS
The results of measured values and the mi ; mﬁmmd,mgmr

are listed in the table. The concentration L was-caleulated from mass ;fracnen using the
. measured seram density of 1.02484 £ 0.00020 g/mL ‘ -

Measurand __mglg [N mg/ﬂL
Glucose in whole blood 1.153 £ 0,035 ; ‘.

H
H

End of Certificate of Calibratior:




National Institute of Metrology (Thailand)

">%”  Ministry of Higher Education, Science, Research and Innovation
NI
Certificate of Calibration
Certificate No. : CO-0313-19
Issued by ¢+ Organic Analysis Group
Chemical Metrology and Biometry Department
Page 1 of 2 pages
MEASURAND : Mass Fraction of Glucose in Whole Blood (mg/g)
SAMPLE _ ¢ Glucose in Whole Blood
SAMPLE NO. + Low 70-100 mg/dL
CUSTOMER ¢ Research project; Development of proficiency testing items and
whole blood reference materiais
Faculty of Allied Health Sciences
Naresuan University
RECEIVED DATE : 27 August 2019
MEASUREMENT DATE : 27 August 2019 to 10 October 2019

The test results related only on the item tested. .
Reference: Date: Approved by: Performed by:

CMC0320-01/19 21 October 2019 Q‘v*-;// . //;Rm)»,m “\W
(&me{am (Jintana Nammoonnoy)

Partial reproduction of this certificate is permitted only with a written pernySsion f

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 25%

W'/

il



PERERL .S -:,z

u>3p National Institute of Metrology (Thailand) |
NIMT

Continuation of Certificate of Calibration Number C0-0313-19 Page 2 0f 2 pages

ENVIRONMENTAL CONDITIONS

The measurement was carried out in an ambient ’ce‘rrxpet’aturqE of 22 °C £ 3 °C and relative humidity of
50% RH+ 15%RH.

MEASUREMENT METHOD

exagt matching double Isotope Dilution- Liquid
MS) using one-point calibration. -

Measurement results were obtained by
Chromatography Mass Spectrometric (ID-L

UNCERTAINTIY OF MEASUREMEN

The stated uncertainties were
uneertainty by the coverage fs
of measurement data - Gui

measurand les within th

Metrological traceability of meas it *one” (1) was
established through the certificated ] c D : ‘standards- and
samples were gravimetrically prepared usitcali brs alytics measurements
which are traceable to the international pro & kilogram.

MEASUREMENT RESUI}JTS "
The results of measured values and the s 12

are Tisted T the table. The concentration in mg/dL was calculated from mass fractlon tsing the

_measured seruin density of 1.02047 = 0.00020 g/mL.

Measurand mg/g T _ mgdl,
Glucose in whole blood 086320026 | 881227 -

End of Certificate of Calibration




National institute of Metrology (Thailand)

Ministry of Higher Education, Science, Research and Innavation
NIMT
Certificate of Calibration
Certificate No. : CO-0314-19
Issued by ¢ Organic Analysis Group
Chemical Metrology and'Biometry Department
Page 1 of 2 pages
MEASURAND t Mass Fraction of Glucose in Whole Blood (mg/g)
SAMPLE Glucose in Whole Biood
SAMPLE NO. ¢ High 150-250 mg/dL
CUSTOMER : Research project; Development of proficiency testing ftems and
whole blood reference materials
Faculty of Allied Health Sciences
Naresuan University
RECEIVED DATE : 27 August 2019

MEASUREMENT DATE :

27 August 2019 to 10 October 2019

The test results related only on the jrem tested.

Reference: ~ Date:

Approved by: | Performed by:

CMC0321-01/19 21 October 2019 C:"‘-*j*/ /“”’“ e N\bw-e?,

qahawa) ' (Jintana Nemmoonooy)

Partial reproduction of this certificate is permitted only with a written permissiok fgm NNWNY

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thmland ’I‘elexphone 662577 5100, Facsimile’ 58

A
7
Lap Center 0" -
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u> National Institute of Metrology (Thailand)

NIMT
Continuation of Certificate of Calibration Number CO-0314-19 Page 20 2. pages -
ENVIRONMENTAL CONDITIONS

The measurement was carried out in an ambient temperature of 22 °C + 3 °C and relative humidity of
50 % RH + 15 % RH. 3

MEASUREMENT METHOD

Measurement tesults were obtained by

matching double Isotope. Dilutions Liquid
Chromatogeaphy Mass Spectrometric (ID-L ‘ ~

ing one-point calibration.

S

UNCERTAINTIY OF MEASURE : -

The stated uncertainties were
uncertainty by the coverage facté
of measurement data ~ Gui

measurand lies within the

TRACEABILITY

‘one™ (1) was

ose, and all standards and

samples were gravimetrically prepared us or the mass measurements
which are traceable to the international pro A o

MEASUREMENT RESULTS
The results of measured values and the S

are listed"In the table. The concentration in mg/dL was cal lated: fror _ﬁm”as‘sfﬁééﬁgﬁii;sfﬁgthé
—.measured serum density of 1.02689 = 6.00020-g/mb; ——— t——— .

Measurand - mge T  mgaL
Glucose in whole blood _1.577+0048 | 1619449

End of Certificate of Calibration
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KPI-2
dunuunAndoel sEaUgRsMNTIY

Fagmaseuanutruigandadoauasdauiu

nsednfaguusiudwiuldluianveaeuninudunguazfaggddmiunminnaienei
< A Y 1 Yo a Y a & oo [N g
dinidenunsdawiu lingRundnlunsuinfedenvesfusaanliidulumusnnsgiuressuims
Tafiouisnd wionunogliiiiu 2 Weu drniunszurunisasanmuasilunanivansazany
' < vl o a € 1 < a [y 1 % e [
Normal Saline ielvilanaui@lunmsasainseviandidoaundn lnglinaasunueaudininudu
& @ . Y -
Weawiigafiu (Homogeneity) WAz NMsvA@OUAIMUAINA (Stability) maunngu 1SO 17034

X g
1. wamsAnwnisvasauanaluiiafeniy (Homogeneity)

1 4 1 QU ) 1 ar

ANRALTDIANIINEDALAISAKULUDY Hct62-001, Het62-002 wag Het62-003 winfiu 39, 49
wag 28 MNaIRy nan1sadeuaauilodeaiy Tagan Sr 9991130579 A InE s ALAS ALY

1 L 0 U é 1 )

Hct62-001, HCT62-002 way HCT62-003 tvnAu 0.52, 0.52 way 0.00 sauaau Faflatnenin Stb
q’.’/ (5] [ 5 [9) [’ [y} 1 -3 & [ A -1 &' =t [Y) o
M4 3 gAU MdudanuUsiudwsunisnsnaiaadaieawnsdawiuiainnluiiefeifuuanans
A1519 1

a, 4’ al [y 1 [Y} [Y) ] [ & s 1
M1519 1 nMsveaeualuilederiusgvinann lutaguisgudmiunsaniiaaenuadnuuy
4 YY) ) y <
YRANNTEAU MEvann1sUumIEs (n=30)

’3’36}LL‘US§U Mean Hct (%) Sob S (W) Interpretation
—Het62-06t—— 39— —— 172 0.52— ~— Sufficient—
 Hct62-002 49 062 — 032 Sufficent -
Hct62-003 28 0.68 0 Sufficient

VUG Sr 79 repeatability standard deviation
Spp, MB between-unit component of variance from homogeneity study, expressed as

a standard deviation



2. Han1sAneINIINAFaUATNALAT (Stability)

2.1 AnanmesAliifiuinuniaqussunnidendmiunnsiamidiadenunsdauiu

siflunisneasafuiaguusguanidond miuasivinandadonuasdauiu dmsuasiein

R P [ | a = < v a < @ o (]
AlaFeauadauUuNgamgll 25 uay 50 ssrnwailded ieginngamgiilananunsaiiuinwAde
Q ] A L o e LY
Heaunsdanuuliuuiign Tnessezamageu 28 Tukasiuinmiuawiivesiaguusguainiden
dwiunsndardfindonundauiu aunnnsgiu ISO Guide 35 WinansmaaauRanisns 2

o | oA o ' o o o v 1 od 4 Y |
M990 2 LLaﬂQﬂ'\LuﬂLa@ﬂLLﬂQ@ﬂLLquu'JﬂﬂLLU?EUQ']ﬂLaﬁﬂﬁqﬂiumiqiﬂﬁﬂﬂ%uﬂLa@ﬂLLﬂﬂ@ﬂLLuu
1 4 _
seInMsiuigamgl 25+50C wag 505 °C

flgaungll 25:5°C figaumgl 505 °C
o o
- iean Teat Terticat Result blgan Teat Terticat Result
(%) (%)

3 32 0.632 2.306 Stable 32 0.632 2.506 Stable

5 32 0.252 2.160 Stable 32 0.252 2.160 Stable

7 32 0.200 2.101 Stable 32 0.200 2.101 Stable
14 32 0.363 2.069 Stable 33 1.864 2.069 Stable
28 32 0.177 2.035 Stable 33 3.874 2.035 Not Stable

Y] vl
nmanaaeuLiuiaglingmum

=

q
a

L 1 4 =
Al 25+5°C wag 50+5 °C suan 28 Ju WUIGUNHN

25+5°C fimnuasiafia 28 Sudufigumgil 50+5°C Balinsialuiudl 28 afiavldfe LUNEST au
WMIFU ISO/Guide 35

Y




b L u A '
2.2 MIANWIAUAR 180 TUIINIUNPALUY

viansguiaguusglanidendmiunsisinAiindenuasdauiu wuudu $1uau 5 fetn

a [ 5 b= 1Y o 1 < P (Y] ) 'o’ ]
anlassiiaguusguanideadmiunnainandiniionunsdauiy vasnas 2 91 launisgy

o 1w o A '@ a ) w1
fegeianngiud 30, 60, 90, 120, 150 waz 180 Weundrfanulssuandendmiunsratadisin

a o ' 1 L T Y] ' a | A o & [y d o
LADALLAND ALY ﬂﬁl&lﬂ\?(ﬂ'}ﬁiﬂﬂqLuﬂLﬂ@ﬂuﬂ\‘iaﬂLLuuU.JaEJULLUa\ﬂUE]ﬂqQNUUﬁqﬂfywigﬂUﬂ'y}ﬁJlﬂauu

95% (AUIMANANUAIFINMEADTR 1SO Guide-35:2017) MINWUIIAN teatcutation < Terical HARIINIEN)

o o u J a 1 o s A o
wigunnidendmiunmeinaidaidenunsdawiy Sanuaa s Suivhnismedeu nanisvegeu

AIN59 3

A13719 3 wanamansussumanRnuaivesiagulsundend miuanataadlindienun

oauu Blulnadueiudlutaguussuainiden

18N Hct63-006 (Medium) Hct63-007 (High)
()
Mean Teat Teritical Result Mean Teil Tertical Result
(%) (%)
30 39 0.894 2.035 Stable 49 0.113 2.035 Stable
60 39 0.634 2.024 Stable 49 1.040 2.024 Stable
90 39 1.118 2.017 Stable 49 1.052 2.017 Stable
120 39 1.903 2.011 Stable 49 0.820 2,017 Stable
150 38 0.099 2.006 Stable 49 0.954 2.006 Stable
180 38 0.550 2.002 Stable 48 2.:029 2.002 Not Stable

v v U LY 1 o/ ' U d
nagaunANiYesiaquUsunIndendimsuasisinadadenundauiy Tuiui 30, 60,

90, 120, 150, uay 180 WuUINERVINELAY HCt62-001 fiAmuAsaE Ui 180 TEAAMINYLAY Het62-

a LY v o
002 #A1AINUAIRITUR 150

[

Tagudsgudmiunsnsiniadndadoauasdaudu ihluldlulusunsunedeuanugiung

VoaUjURNIMIen1sunng srugudvegaumutuignisiesufiRnig 3 e wiu wumed i

LANEAILUY



Certificate of analysis
for quality control material

Product : Hematocrit No. Hct63-007
Lot number : Hct63-006 Level : Medium

Date of Manufacture : 29/06/2563 Date of Expiry : 28/12/2563

Product code : QP-hct-02 Volume : 0.5 mL

Lot number : Hct63-007 . Level : High

Date of Manufacture : 04/08/2563 Date of Expiry : 03/02/2564

Product code : QP-hct-03 Volume : 0.5 mL

Assay range

L Hct63-006 |  Heté3007 |
_ Principles — — 4+ Unit
| Mean | Assayrange | Mean q ‘:::;Z T
Centrifugation 38 35-41 47 40-54 %

WE Med Lab Center Co.,Ltd.

99 Moo 9, TB 304, 3 Floor, Mahatammaracha Building

Naresuan University, Tha Pho, Muang, Phitsanulok 65000, Thailand
Phone : +66 1973 8008 Email: wemedlab@gmail.com

FM-QC-22 Rev.02 / 01-11-2562




» llun1sarvauannimysedariu (Internal Quality Control, 1QC) v

v < =
= ’lﬁ‘l‘z’ﬂﬂugwmw (Professional Laboratory person) ©38RAA1NT

= Anudeyaliasidenneunislinu

» Jageuauauam Wdmiuasa T denunsdauiu

vo 4 &
»  lfuipTestunios (Hematocrit centrifuge)

Prempt’

- ‘hju']’Jﬁﬂ‘VIVINﬂi]"lEJ!J’l'l‘lMi’J'\']’JLﬂi”l"M
= gl LL‘ULEJNLLﬂSLL‘lﬂL‘lN

FanAIUANAMNWUSSMIGaRATUHIY " s moussytasiiiadens
dwidunsndudndeaunsdauu feadasduwies » Bigwsothlvldidutanmumugunmysssiulu
) o ‘v wan v aua
(Whole blood quality control material for \wFeensvinTdnluRluecUf0Rn1s

T Yaewdeainidendiwennudininmmsdansedinfide

hematocrit testing by hematocrit centrifuge) A
. e g Tossurnistadin TAwn Anti-HIV, Anti-HCV, HBsAg, Syphilis,

QP-het-01 - Jow. " " 1X05mL

QP-hct-02  Medium - 1X 0.5 ml NAT (HIV, HBV, HCV) Wit
QP-het-03 High  1X05ml ‘ " ewaranmuguaunwinudadeturaunine
o - AnTied
Auugirdmiunisldans (nstructions for use) USunsussq (Volume)

[

TANAIUANAMAIN '['Uﬁ’]‘l/ﬁ‘umi’] inandiafenunsdauiuy

- o e mmmsn’lwaamwwhﬁm Uimms 0,5 Apdiang
LLaSUiztﬁJUF}mm‘wﬂ‘UENﬂﬂin'\EJ‘uaﬂ (External Quality Assurance,

EQA) dwmSumansaaTaaniinidanunsdauiu (Hematocrt) Sanin
umidenayeiaeie fdunisdnnsedsaiinsie Kandonssdsi
arfendnninaaiifenwiseduusinandinidenunsdnuiy
Tinadl et liangieoumunzanlunininlylda dea
neapuiidnuasmoudosniould

n1sifiudnen (Environmental storage / conditions)

. anaﬂhwacquwaa ‘lumuqmwnu 2 “30 pereaides
" yandssnsfiuiiduiatunameniaense

Trade name : QPrompt™

U3 i uitu (ueed Shin

Saawil 99 wf 9 BIAIMNGSTIEIN B tea TB304 $us
wiineadsusess dusviieg dwnadlas Sainfuoflan 65000
Wiséwil 081-973-8008  fwa : wemedlab@gmail.com

Yulssd : www.wemedlab.com

“In vitro diagnostic T
" medical device Consult instruction

NISFUNITUNTE

$austinsld (Indications)

(Hematocrit) IVD

for use
v g’l 1 tul ] ° llv
r THufssesufeaviniuiaglinsianldds
w  Jowgnisliau 6 Weu Muaniuwdn ® Single use only d Manufacturer
asy 8 .
NI LVIUY
L (InStrUCtlon)d o d] Manufacturer LOT) Batch Code
o = « U I T v v 1 o
1 Yowleugunsalnsin waviasesdlarneg inseunsunisnsata
2) muaﬂnimﬂmnud'suunﬂa (Personal Protective Equlpment ,PPE)
3) 'lwaawaﬂmmuaammu 5-10° ﬂ% Ltauwamumutuammnu 2 Use by date X Temperature Limit
‘mmm‘lmnmﬂﬂﬂ L |
4 Tdvaen Caplllary gafan Usues 1/3 awwamaam "y
=8 O Do not use if
5) uqlﬂﬂmmmmmﬂiaa Hematocrit centnfuge“‘llﬂ'z’mli’ﬁav AT+ Keep from Sunlight— Q‘k AN——
. ™ [ package is damaged
12 000 rpm tHuLdan. 5 u’m uma'mua
6 levinasnsiaiaaia daditasernuiinnufinsstadas

woanagad 70%

nsfauasihanewdentsiden (Disposal)

= faseaussyianadudvussinda

' msfersaasyjianuwuindugreunfeiiluues
Fateiumenganedmiumstintagindefimngay

AndiounazdanITI2Ts (Warnings and precautions)
" Jagmuauamawindaty Wudeatienuyudiins

a wa

arvAnnsealinfinde winisujURwmiloutlu biohazard
- Voo @
vandesmsdudatumislaense idudaanietewsn
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KPI- 3

AURUUNANN U SEAUNIAEUIL

o o

Tagmagauaudngydmiunsaintnnanglasuazlusiuludaanie

=]

Tanadloutaangdmivarvinasailulaansaouaugy Fwdnnanarsiallasargludingu
4 a0 P ¢ o a w aa o a4 d o '
Usimannitie Sansagninenialeutasisuyudasa nanmenssnisiedendanmmuaiivenwmen
g e/ o 2 P 1 ¥ os 3 174 o o o
unanglaawazlusiudayiuldad iedaeldfaniiarumineaulunsihlldiu Ssfagmeasuiidnuue
witloutaamewsauld JanauisaldemaimnzimalanadananinuasideUzunn
£/ Qs a a E ol A a a X a L d
nsdl 1ffanesadinseinadsannin fergmsldnuainiuinges 4 wou duaniunds nsaday
Urine test strip WUU 2 wnu (GLU+PRO snumamsaian) uay Urine test strip 10, 11, 13 wau (81unanas
4 ody [ a a |1a Y 4 & )
\A589 URIT Analysis 8vasing 4 ) nsdl litanasiaimmevinaidauiinm seeseslotugs engnisldan 2
L Q) A a
wiou uaniuiuas
irlunaassldausislulusunsunagounnuduigiesufi@inismianisuwng wie proficiency
N Y] & G} 1% a wa & o =1 a
testing program (PT) lagnsatuayuuasrudnaaaualutngvieau JuAn1snimisuwng 3 we wau gy
f v 1w XY o v o 1 ° ° |
was dadalagueasaulviiu swan. NidisulasinsullsunsunisaaeuaugIuUIINIY 2 50U/ Lo

= 24

UsziluauniwieslfUanis waranusadlUlglunisvinisauauaanimaisly vienismivquaanw

s

U32913U (Internal Quality Control, 1QC)

v

|




nan1sanduaulusunsimagauautungiasujifnrmienisuwng

1. MaidulusunsunIsagaUAINT LY

nsanduauly U 2563 Sdeeujuinsidrsaulusinsuy Sauiuianana 208 ue §nsin1smeu

o o <
NENAU ARNTIaN 1

715997 1 WEAAIEMIINITMBUNANSU Fmunaus I uvtlgnulundagsou

| daudteely

insfineunandu / $ou

o . 193/208 167/208
lssnenuadaaiuanniwsiiua . .
(5p88% 92.79) (sa8@g 80.29)
) ) » 6/208 5/208
AUYFUNWYNY UL DY/ AN IUDUNLY . Y
(Satay 2.88) (5p8ag 2.40)
/ Al 3/208 3/208
TRweuianasy (witw) y "
(Fopay 1.44) (Spway 1.44)
SUavLATInaUNgU (L) 202/208 (3oway 97.11) | 175/208 (3oay 84.13)

2 = a
2. \wsnallafldnsaaiasnei

174 ¥ d a 2/ a wa Ve A L
mislduaviudaanzluniedislunisasinimssivesion joRnsdiuuing annsmeunandu

5 o o 2/a) =\ 27 1 o L A
M 2 F9UALUUNNS IﬂEJQ‘S‘U‘U'iﬂ'ﬁﬁﬂ']ﬂ‘ULLﬂUQ&J‘ﬂﬁﬂ’]’l&;’ﬂ’MiUﬂ’]iﬁ\i’)‘\]ﬁ’ﬁmmu{]ﬂﬁﬁ’w wamglunsned 2

i =) ! A L% s wa Yo a 2/
A5 2 uansrilaveannugntlaansiviesufifinmeesdiuuinislinsivasailutlaans

CYBOW™ Urine Reagenf Sfrip* 2GP S 110 | | 4 90 S —
Self-Stik2 Urine Test Strips 21 14

DIRUI 2 ltems Reagent Strip for Urine Analyzer 17 19

SD UroColor™ 2 Urine Test Strips 17 11

Uriscan 2GP Strip 12 4

HEALGEN Reagent Strip for Urinalysis 5 4

Accutest® URS-2 Urine Reagent Strips 3 -

SIEMENS Uristix® Reagent Strips for urinalysis 3 1




3. MsUszitiuranIsnagauaNtiugy U 2563
3.1 A muavsaantdmune (Assigned value or Target value)
TUsunsunisvageuauduignisasivasiadludaangaieuaugulaanis asdmanisnea
Ansgiangiuuinaidmandulussesnndtmus indamargiuden (mode) eldifurdmun

J N o) A
nsoAtmune (Assigned value or Target value) Asuandlum1san 3

A U d j. 24 £ 1
M3 3 mm‘mumehvﬁ*umsmmmimﬁ‘tuﬁamwmmmuguﬂaans

63—561 | Protein 3+ 63-562 Protein 2+
(50Ut 1/2563) Glucose Negative (soufl 1/2563) Glucose 2+
63-545 Protein Negative 63-546 Protein 3+
(50Ut 2/2563) Glucose Negative (50Ul 2/2563) Glucose 2+

3.2 msusziiuadnagndiag (Accuracy)
nsUsziuanugnaed (Accuracy) ¥8HaN15ATIRT1E lnalUTpuiiisunarasiFuuinisiu
Arnruans oA L1 (Assigned value or Tareet value) @ 9A1u21390A151U T80 (mode) §91AY

A819BNTssENEe nsaniiuanil 2563 wudikanisUseidlunisvedeumudnNg el juRng

Fuuimsegluszaud (Good), unilanala (Satisfactory) waglitrfawala (Unsatisfactory) Aauanslunisne

[

4 fafl

=p 23

d o o i
A3 4 WEARSHANTTUTZLLUNE msmmaaummmmmmsm’mamﬂﬁ'luﬂam'wﬁ';aLLaUﬂquﬂam’w

. HaNSUsEIURISAERUAMNT Y (%6).
50U | e s —— e
T o 5 Baf waiatenala | saldaflewele —
duflue | dFuusnms | ndu ; L S e
- : < (Good) (Satisfactory)—-—(Unsatisfactory)———
soUfl 1 208 202 62.43 21.69 21.69
s0Uf 2 208 175 87.41 10.49 2.10

a o ° v ) a P o )
V”J']ULVWI :Naﬂ’l'iﬂizL:Juﬂ’liwﬂﬁaUﬂ’J’lu‘lj’lu’lig (%) ﬂ']u'}m’\]']ﬂ‘uﬂﬁ:lja‘ﬂaﬂ%SUUiﬂquaﬁwaﬂaUuﬂla\ﬂﬂiqﬂ']iﬂ

do
AUIEYSLIAINNIRUA



100.00

87.41
S 7
g o % # (Good)
°& 62.43
=
& 60.00
é / % 1hflawsla (Satisfactory)
% 40.00 % /
5 21.69 21.69 / B Lahiniawels
?(_- 20.00 ‘ / s {Unsatisfactory)
5 N Fr
) 0.00 % %

o a o v !
AN 1 LEARINE ﬂ'\iﬂ'ﬁ%ﬁLNUﬂ’]‘SVIﬂﬁ@Uﬂ'ﬂN‘ZﬁU’]Qjﬂﬁ@]i’l‘\]ﬂ’]’ﬂﬂﬂﬂﬂﬂﬁﬁ'}%ﬂ’]ﬂLLﬂUﬁ}ﬁJ{]ﬂﬂ’l’w

4. gmguazsuamisuily dwiuiesUfiinisdiuuinismanisnsaiinasissdouagliiiiowele

wueaUURn 5 Suusmswauaiawela (Satisfactory) Larnalaiunfawala (Unsatisfactory)

A

[
Y

fvldirnsniuasargenitafuavdordiming wuaumsmsiswanatazuuImausla il
1. mswdmaeatagmusgunmes iinsyaehiuteunsInies Iz

uouvagauiinsdafuitaampdbivanzauvionneny

nssunaiawan tngliufifnussesnainiserunaiisslugilonisldi

fimadatanaiuauamnwudililvinnsesindiasisiui

ANSTNBUHAADUADE 14

S T

AIIHSINABUATILGNABIYDINANTIATILUNBUNITTIEIIUHAYNATY

5. aguuaziansal
pinnsUssuranswaaauaudiuignisasavasailiutiaganiziswauiulaane Ysvdid 2563

o v a wa v & | o a wa Yo  a v & <
?,J‘VTB\‘]‘UQUG]ﬂ’]iL‘U’li')iJI‘L]iLLﬂiu‘V]\‘muﬂ 208 w3 NM@QUQUG\ﬂ’]iQJﬁUUimSmaUNaﬂa‘U‘VNMuﬂl‘uia‘U‘V\ 1 ey

o

50UN 2 wuhdnnwisaluRnsiisuillsunsunmageuanugnnynslsmeunaduaiugunweiua

a wva

Audgunmurudey/aniouls anasainievaz 97.11 1uiesas 84.13 1aiinainesduinis

Y q

2
@ ) o o o

v a o | a vaos 1% Y o a
H3uuinsiitymidesnsdmanisanaliessivialasunsudadsuliviaf wililuseunisaniulduding

N1SRDUNAUARAY

L4

n1sUszidiuAugnABd (Accuracy) UBIHANITATIVILATIEN

o

{5uuinis lasiU3uiisunaves

H3uusmsiuanmuansaalmang (Assigned value or Target value) eAruinainaAgiuisy (mode)



suiuAsedainissnunds Tnsnanisuseiiuntameasuanudnng Ussdid 2563 wud nanisussiiiu

Tsunsumamageuainudungnisesiaasaiiluliaanzaisuauguiaate Wnaeglussaud (Good), ua
e . Ay o1 e . a &£ [

WHumirfawela (Satisfactory) waznatduldunfiawela (Unsatisfactory) Ao iiuduidusesas 87.41, anas

a

o w i & o W aw Yo  a
I 10.49 wazanandy 2.10 awaay luseudl 2 TnglusunsuiuansdsiesujudinisgTuuinasd

a a cd d a4 a ¢ d jawa & v a ¢ 0w
ﬂ‘i%awﬁﬂﬁwlumimaﬁnLﬂi’lb’MVI\TLﬂia\‘iﬁJmLﬂi’lzﬂ LLa%uﬂa']ﬂi‘ﬂﬂ‘ﬂUm\?quuiaamifﬁnLﬂi']s‘ﬂ quﬂwﬂﬂ']s

= [ o/ 1 [ 3 LY 1 J d g
Ussdiueglusyaudidudiulug daiuniswauinmuniwedeaiiesnzaiunsalivlsuimimsneia

U 14
£

AnTeinagyi s uuI N TBnuRalaaed

< °
6. AMZNUINIUSHNTUNISNAFDUAINTIUIY
= a
6.1 Msnwmnaiuinig
- HALAT.ATTIN AISE NIAIYUNATANISUANE AAZEVLITAERS UM INEIABULTADS 2. Ruaglan

- w5 3udend aSuwndiana niedvwalianITumE AuENMIERT NMTINEaBULIANS 2. Fwalan

6.2 ganiulusinsunsuagauaIuiuIy
uwamesusny e dninalianisuwnd
Wil 69/19 ] 7 suavinlng snelifesiualan Swmiadualan 65000
Insdwii 087-9952385

E-mail: arunratt.wemedlab@gmail.com

6.3 wdrgauaiulUsinsunITnagauAIUTIUIY
AEAMIIYANANT UNTINENFEULTADS
anil 99 v 9 Fuavinlng snneilosiunilan Smiafualan 65000
Insfwi 087-9952385
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KPI-4
A9l UslevURIUNIgivd n1satenaamalulag

nsinsendanlaantzdmiunisnsisiianauazlusiu uavaasluu hCG Auuauvagau

1. mamdendagasioutaatzdmiumsnsinimauasiusiululiaaedrsuaunasay

- emunssuislunsudaiandaanzdmiunmmmainansslusiulutaangmeuaunnaey Tu
n’; o LY v L= a 3 a
JupauvesnsHanasialivelitagalioulaansiinnuadreUaansaieveayudinndwu lagn1siiy

. a e a w1
d1588an8 urea War a13avane creatinine NUSIMAMIdNdUlndIRBafuaATtulaaywd
Urea Tulutlaameauun@iiussan 1.459 o/dL, Creatinine Tutlaamsauun@fivszuna 0.097 ¢/dL
1 vy ¥ = & a R v oA [

wignusansalanamalazlusiiu vis 2 wisdiwes Wikansaindeganimdu 1+, 2+, 3+, 4+

¢ Y 1ad v o ' @ | £y T ° = ¥
LEUFINISARLEN: lsifinnsTdmegrsanneanaing insainfisgaiwIsuvinunanansiaiiazanaluin
o X
NAUUTIANYD
WEHINISARNDBN: lsifinnsTddneg1eanenanadasiudunaunsine

2. mawdsaigquusguiidanizdmiumnsnianaznisnsassditsuaunasou
- lavinsfinen wagneassnisnanianlaangdmsunisnsnainniensinsidmesaunagay &
o = =‘l’ (5] Y a a 5 1 5 -3
nssAslunswIentuagiuUiuna heG Tullaanesminuinanudmnssiluwiazaiy/seunisiv

QU L 1 L% 4 QJ 1 A o - Q’:
LnaUiNISAALDN: Sinsldfegnsannananaing Wesinmetnimssuyininntaanendgaianssa
. ¥ g x
dmaudinaulsAnNde
naeinsAREeN: dinsleshetanoanasinsluduneunisiinm




nwiendageiloutasazdwiunsasininaussiusiuluilasazdsuaunasou

Y ' Y Y v ¢ % ' Y N
Fate desnsndsuiandmiuasetaimauarlusfululaanedeuaugu (sefu Abnormal) 7l

. . < o da LG =
Protein Positive fifianadidu 1000 mg/dL Glucose Positive Mflmasidutu 1000 mg/dL Tuuiuns
vianum 500 ml
ad ° a .o % a a v d a %
BMsAIa MUSIN Protein fisvfeafuanansavaneGusiuiiniould

C = anududures Protein fiviidu Stock 1% (4,000 mg/dL)
C, = mandudiuves Protein fidasnswndey (1,000 me/dL)
Vi - Y31nm3ve4 Protein fidasnnsm ml
V, = Usnasgavheiifeants ml (500 m)

CiVy = GV,

(4000)( V4) = (1000)(500)
Vi = (1000)(500)/4000
Vi =125 ml
Fahu edeaidn Protein Uunms 125 ml TudSanasiiaman 500 ml
BnMsAmIN USEN Glucose AviwauLReiu

nswientagetloutaandmiunsasaamauasisiuludasozdaouaunnsau i 2 sziv

L4 = L] = 'o’ g A
1.5¢0uUn@ Normal laifinasifiy thanauaslusfuluduneunsnandan
asavanelsznause:

. . . . . Q 1 4
1.Water sterile 2.Urea, Creatinine 3.Sodium azid Tudwnsrdriimunvas

o

2.53auinun@ Abnormal fin1sifia dienauazlusauludunaunisnanddn
ansazanyUsznoumne:

1.Water sterile Z.Protein 3.Glucose 4.Urea 5.Creatinine 6.5Sodium azid ‘lué’msﬁauﬁmmsﬁu




mawseudaquussuliaanndmiunisasaaiannenisasessdfissuaunadey

Tumswseutagiiaanvdmsunisnsasaniznisniensis (gesluu hCe) lnvasnioufiadeasy
v @ v v w 1 a ¢ =i = v o
Wildnuasadetuiodtiaansdwemysduniign Fsansansdad hG Il iiasan gesluu human
. . & a4 a ¢ ¢ o ¢ 2 v oA o
chorionic gonadotropin (hCG) 1UugasluUNNENIINLAAVBITNVBINYWENINIIAIATIA TINBIUNITIAY
U 1 L= AQ’; a s
fegetaanizasnaunmasss uldlunisuiniag

< o [l .

n1siusiaetnetadns Urine
. | v

- fluwuy Random urine Wuidlelaild
ad o
eR{tn

iy : Ly . o wd oo & . E

1. Wiaisamssienedaanzneuusniislineu Faamzdnusnimifiedednuitoumeluvielaanyiidly)

u ] L A o o =
2. Wnszynifudregnalaanie sesduneunanveslaamsiididsivalila USunw 30 ua.
3, Yaameduvelvinaly

nsiiunazsiingdednedng

Wiusethelaaasldlunsajn tnssynddednldlugedu
' P a v W '
Vel Tiwluaiin atlastuitnsasnzvnwsesiou

o (T | o, W ! (3 a wa
ussyiaesiininiaiouda udretedeasufjunng
' et , <
aslundasivy 7 ice pack awlu 24 9alus
gomgfl 2-8 asrnwaLdua




AInsIaafinageddanizazinenanindlatng

1935n1135952991A5729 : Immunochromatography Assay ¥insidiadana positive w3ali Taglduay
nadeuNsnnsIfdunsTeuranisnga Waamnw (qualitative) wagha3unal (Semi-quantitative)
1. Wafe waunsIa hCG
° y [Y) | y =
. ihtlaanzantdusnegnaunlgesaslunies
. NI9eMEdnfaw

2

3

4. NSINBATEAENTDY
5. 1509978 0.2 Micro Filter

6. |WAME WaunTI3 hCG nauin 0.2% Sodium azide v/v
.

LA 0.2% Sodium azide v/v sasilianiy

a

(nseldlldodnaiedsldvhnmanadiifumedadlin gumagil -20 ssrnwaifea (dowududy)
nsrauNatRNUS I Tag TasazdmiuldnsaaTnzeilu hea

1. thilaameauiaafiinunisnsanids

2. iilaanedewmsraTadeuSunn gasiuu hCG ﬁasjluﬁaa'nz

2. fllldvinsdansiatndn deamagaunisideans lae dilute Usuna hCG anlaanizenanadng
waufy 17 DI Finunisenidends uéinseiaudydnauresounagay Tunainimaaeulaiiu 5 undl
Tedasliiududuasg auduly devandessfifaue false positive Tngazies ditute U3unas hCG 7
mmsamﬁa’[ﬁéﬁLﬂﬁé"wmwé'ﬂﬁdw

5.2 9o dilute U3ina hCG andlaanseranaiias naufuiin DI fdunisenideuda Tu

Qs

T |
AFIUNINUIEY

9/ Q A 1 1 (-] ()
5.3 Al AUULLATELEN 30 WA ABUVITNISAAUUS

ke
: b B
=
Wl
No dilute, | water 40 wl W“*'-"J' m.'f




mawsaiaquusjutiaaazdmiunisnsininnnensiasidfguaunadey

1. wisaasazaneiFudu (Stock Solution)
1.3 wisuansavany urea Tupmududy 4,000 me/dl 4 10 ¢ avaneluthuSinas 250 ml
1.4 wisuansagany creatinine Turandudiy 1,000 me/dl $1 2.5 ¢ avanelutiuiuns 250 ml
1.5 wisuansazane 20% sodium azide 1 20 ¢ avaneluiu3ines 100 mt

¢ v

miwsendaquusgulaanizdmiunisnsnninnamsaliasiidlsuaunaseu i 2 sedu
1. 52U Negative Lifin15ifu s03luu hCG Tudunaunisndnisn
Negative %138 0 mlU/mtl
Ld . L . . Y | <
ansazangusenaunig Water sterile, hCG, Urea, Creatinine, Sodium azid Tudnsdiuimunyas

2. 526U Positive fin9iiiu gaslau hCG Tutunaunisuanidn
Positive %38 >20 mlU/ml
|5 . s N Y 1 .:]
d1savaneUsenausie Water sterile, hCG, Sodium azid Tudnsnarunmunsa
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nawisutanailoulasardmsunisnsaimiaualusiululasizaeuaunadeu

4 o = a0 v v ° [y ¥ v & w ;& Y] .
dledeansaiimuicunnldugn inisazaneseiinndulsiaaineusuusunns tneld volumetric
a va ~ Y [
flask Wiuansagareiwdes luvan Duran bottte Wuliigamgf 2-8 °C mnddlaldan

Stock Solution




. a o o [ v
29815910 Stock Solution AuuSumsiAunlY ngldnszuanme
' <l .
pausazasaansNazmIes adlu volumetric flask

"o, wmmer

[ ¥ o ¥ g n'l &’
YSuUsuwsmeninnauysisannde waistdluwan Duran bottle
I luwelAgnnu 30 uai

Wudnaueswilaa inapgalddanizasa




ganUsans Usums 1 mi ldvaen 1.5ml Screw cap micro tube
=l '
loeldin3ndgadnansasay longer pump

asafieud Strip Ay Strip urine 2 woy




Y 2] < | | .
asaindnasiwsey lngldiasesemuauguifaany Urine Analyzer




¢« v

mswsendaguusguldanazdmiunsasiainninisalnsassddasuaunaseu

nsudndaguusguldasigseau Positive

, o
LAULUY Random urine tviiialafle

° v a y <l
ihlaansintunnesnauniensasunies

n589M78 0.2 Micro Filter




@AMy LaunsI9 hCG waziy 0.2% Sodium azide v/v wadlvaniu

dilute USua hCG ntadnieauasa wau fu Water sterile mudngiu

AN,
LWBLBNAIIINYINNTTHEL
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KPI-5.1

UNAIUNISIYINTG TE1ITLAULIA

Foles: indasmnaimnmaludonviannniiisuisesuladluysemnelne

Title: Portable Blood Glucose Meter Available Online in Thailand

"ldlav:j Wus: 1. unws efsguisna (Napapom Apiratmateekull, 2,3)
2. A533M A93@ (Kunchit Kongros1,2)

3. T3d19 m%“qw‘mﬁaqa (Wanvisa Treebuphachatsakul1,2,3)

HSURAYaUUNAIIY

v
Qs

*Niend asywunddna E-mail address: wanvisab@nu.ac.th ns 0943569414

MY

1. Mo Tand 1989 wavuinnssuniaiealfRnsanIsuAmg AnzanIYmEns umAngnAgusens
Jandafiwollan

2. medvunelansuwng Anzanrand anavetdeuIms Janinfiyailan

3, WofiRnsideirosfiounmd unninendeusens Sminfvalan

Institute
1. Reference Material and Medical Laboratory Innovation Research Unit, Faculty of Allied Health
Sciences, Naresuan University, Phitsanulok

2 Department of Medical Technology, Faculty of Allied Health Sciences, Naresuan University,

Phitsanulok

3 Medical Device Research Laboratory, Naresuan University, Phisanulok

8wa : 1. napaporna@nu.ac.th

2. kunchitk@nu.ac.th

3. wanvisab@nu.ac.th
UNANED

iSeamsntminmaludesuiannm (Portable blood glucose meter) iuipdosilofildnsatn
seiuthanaluden Alinsdluldlunisnsaadanses amefians wagaugussiuiiaalugioe
wwnnu esnalfnuing wagldnansienaid Seiimsihunldendugaumenuianinty Taewndes



mswi’mﬁﬂma‘lmﬁemﬁmwnwwﬁ'andnwé{aqvhums*‘z’?u‘wsLﬁ‘ﬂwaqnmmuquLﬂ%‘mﬁauwwé
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Abstract

This study evaluated the performances of four basic laboratory tests that performed at
sub-districts Health Promoting Hospitals (HPH) in two health regions of the Northern Thailand
such as blood glucose (BG) by glucose meter, hematocrit (Hct) by centrifuge, urine biochemistry
by urine test strip and pregnancy test by urine test strip through the proficiency testing (PT)
scheme according to ISO/IEC 17043 guides for 2 rounds. Twelve processed blood and
commercial quality control materials were used for performance evaluations of. Homogeneity
and stability of 4 parameters in 12 PT materials were tested before sending materials to HPHs
and at the end of PT scheme. Quantitative performances were statistically assessed according
to 1SO 13528 using a z score, z <2.0, while qualitative performances using the mode group + 1
level or + 1 from the assay values in commercial package inserts as the satisfy performance.
The results showed that four parameters in most PT materials were homogenized and stable,
except for 8.3% Hct materials (1/12) was not homogenous and 9.1% blood glucose materials
(1/11) was not stable. There were more than 90% of HPHs had satisfied performances for four
tests, however 8.0% of HPHs still found for poor performance for four laboratory tests. From a
survey by questionnaire: hematocrit testing was performed quality control and assurance less
than others, there were not a training in qualitative urine strip tests for HPH’s staff and the most
problems found were in blood glucose testing by glucose meters. This study concluded that
four basic laboratory tests that performed at HPHs in two health regions of the Northern
Thailand were satisfied by using acceptable homogeneity and stability materials through the
proficiency testing scheme. However, a few of HPHs were found for a poor performance that
need to be expedite for improving and considering to quality development.

Keywords: Laboratory tests, Point-of-care testing, Reference material, Semi-quantitative
method
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Abstract

Blood glucose testing by glucose meters is the most widely used point-of-care testing (POCT) in
operation at sub-district Health Promoting Hospitals (HPHs). HPHs do not always provide the same level
of health services as in hospitals as air conditioning is often turned on only during working hours. Previous
studies have found high temperatures could have an adverse effect by reducing the precision and
accuracy of blood glucose results measured by glucose meters. This study explored data of blood
glucose testing by glucose meters at HPHs by using questionnaires and recorded actual temperatures
and humidity of test strip storage sites at five HPHs, Phitsanulok Province, Thailand, for 8 weeks, during
March to May 2018. The results of the data survey from forty-five HPHs confirmed that they measured
blood glucose levels using glucose meters at a frequency of 100% (45/45), operated monthly internal
quality control (IQC) at a frequency of 78%, and participated in an external quality assurance (EQA)
scheme at a frequency of 73%. 88.9% of the HPHs kept the test strips at sites without air conditioning,
or with intermittent air conditioning, and 6.7% of HPHs kept test strips in a refrigerator. Test strip storage
at the HPH sites for 8 weeks maintained an average temperature of 30°Cat three of the five (60%) HPHs,
while in some weeks, temperatures reached as high as 30.3°C. The average relative humidity at the five
HPHs was 62.6%, but in some weeks reached a maximum of 70.4%. This study concluded that all forty-
five HPHs in Phitsanulok Province had provided a service for POCT blood glucose testing. Most HPHs
kept test strips at sites without air conditioning. Temperatures higher than 30°C were found at the actual
test strip storage sites. These exceed the manufacturing recommendation and may affect the precision

and accuracy of blood glucose testing by glucosé meters.

Keywords: Simulation tests, Thermal stressed tests, Precision, Accuracy, Analytical errors
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Abstract

A matrix-based reference material (RM) is necessary for the qualify control of Hemoglobin Aic
(HbAsc) testing and commonly prepared from fresh single blood or processed blood materials
(PBMs). RM from fresh single blood is limited to produce a high level of HbAic and cannot be
produced in mass quantities, while PBMs are limited to abnormal hemoglobin interferences and

matrix effects depending on the preparation methods. This study determined the optimal

conditions for in vitro glycation to produce HbAsc and evaluated the properties of HbAic in PBMs.
Erythrocytes from a blood bank unit were washed with 0.85% NSS. Erythrocytes were incubated
at 37°C for 15 hrs with various D-glucose concentrations in a phosphate buffer (PBS) from 50-400
mM. After incubation, PBMs were sampling for HbAic measurements in triplication at 0 (baseline)
and 15 hrs by immunoassay method. Then, they were centrifuged to remove supernatant and
the Erythrocytes were kept in 7.2 mM of citrate-phosphate-dextrose-adenine-1(CPDA-1) in a
refrigerator for a week. Five-hundred microliters of PBMs were aliquoted for homogeneity and
stability of HbAic and hematocrit (Hct) were investigated according to Guide 35, including the
secondary reference analyzer based on immunoassay and centrifugation, respectively. Reference



laboratories were certified by the National Glycohemoglobin Standardization Program (NGSP) or
Laboratory Accreditation: LA, Medical laboratories were used for commutability study and
characterization. Blood samples with HbA;. < 6.0% could be used for in vitro glycations for 15
hours at 37°C at 400 mM of D-glucose in PBS to produce HbA;. at more than 7.5%. The
homogeneity of HbA; . of PBMs was accepted with ANOVA single factor analysis and was stable
for at least 70 days with LINEST statistics following 1SO Guide 35. PBMs for HbA;. testing
represented good performance with sufficient homogeneity and HbA;c was stable for at least two
months. PBMs should be more stable than the sample prepared from previous conditions. Thus,
these processed materials from in vitro glycation may be useful as QC material for HbA testing.

Key words: Proficiency testing, glycated hemoglobin, reference material, characterization and

commutability
Introduction

Glycated hemoglobin (Hb) or hemoglobin Asc (HbA;o) is a hemosglobin compound produced from
the reaction between glucose and amino groups on the beta chain of hemoglobin inside red
blood cells. HbA;. is a reliable marker for monitoring long-term diabetes mellitus (DM) during a
period of approximately 3 months . The decreasing of HbA. correlated with improved glucose
levels by continuous monitoring of glucose devices in diabetes patients. The quantity of HbAs in
blood materials should be close to true values and sufficiently stable for use in the validation,
verification, and quality control of HoA;. testing as well as if materials are used for external quality
assurance (EQA) and proficiency testing (PT) schemes. Proficiency testing is the inter-laboratories
comparisons which provides by an external authority to ensure the accuracy of HbA;.. . and
materials use in PT should be commutable among measurement analyzers with different

principles by not showing the mean differences of HbA;. results between analyzers more than

those in a patient’s blood sample

The European trial [3] used blood material from a single donor of a DM patient to investigate the
performance of HbA;. assays in 2,166 laboratories across 17 countries and 24 manufacturers by
following the IFCC model for quality targets. The use of blood material from a single donor was
due to eliminating differences of HbA resulting from non-commutable materials. However, there
were limitations in obtaining HbA;. at higher concentrations than 10% and mass production from
single donor blood according to human ethics. Most blood materials for HbA;. are usually

processed from human blood samples. Blood materials obtained from poot fresh blood samples

(31 [ — [



from multi-DM patients and remaining blood samples from routine laboratories for high levels of
HbA; had been limited in low stability of glycated products from hemolysis and interference from
hemoglobinopathies. Previous study has shown short stability in processed blood materials for
40 days when kept in a refrigerator ™. Lyophilized HbA;. was stable at low temperature but was
not suitable for point-of-care testing (POCT) devices designed to perform with only whole blood
samples.

Processed blood material by in vitro glycation methods may be the solution to producing material
for HbA,c on a laree scale with particular values and good stability equal to commercial products.
The limitation of the HbA;. material prepared from in vitro glycation is that it is not yet clear on
precursors for preparation conditions and storage of products for A levels. Several previous

studies > 78

reported on the optimal conditions for in vitro glycation to prepare blood material
for HbA,. at 37°C, suitable precursor, incubation time, and preservative agent. AUl of them used
fresh human blood as a precursor for in vitro glycation and kept the final product in hemolysate
at -20°C and lyophilized blood to stop glycation. This study introduced the optimal conditions
needed to produce blood materials for HbA;. testing with the remaining intact red blood cells
from in vitro glycation and to permanently inhibit glycation by chemical preservation at low
temperature. Processed blood material was investigated for homogeneity and stability following
ISO Guide 35, for commutability in parallel with patient blood and characterizations of HbA. in

blood materials with different measurement principles.

Methods
PROCESSED BLOOD MATERIALS FOR IN VITRO GLYCATION
Erythrocyte’s preparation

A unit of whole blood in citrate phosphate dextrose adenine-1 (CPDA-1) from a single

blood donor at a blood bank was used as a precursor for in vitro glycation. Infectious disease

markers including hepatitis B, hepatitis C, HIV, and syphilis were negative by nested PCR. Hemolysis
was not observed by visual inspection. Whole blood was screened for HbA;, Hb typing, blood
glucose concentration, and hematocrit (Hct). A whole blood sample was centrifuged to remove
the plasma portion. Erythrocytes were washed with 0.85% normal saline solution (NSS) until the
supernatant was clear.



OPTIMAL CONDITIONS FOR IN VITRO GLYCATION

Glucose concentrations

Erythrocytes were washed and incubated in 50, 100, 125, 150, 200, 250, 300, and 400 mM of D-
glucose in a phosphate buffer saline (PBS). Sodium azide at 0.02% was added into all processed
blood materials (PBMs) as a preservative agent. Phosphate buffer saline was used as vehicle
control.

Incubation times

All PBMs were incubated at 37°C for 15 hours. HbAi. was screened by immuno-turbidimetric
method and Hct was determined by centrifuge method at baseline and after 15 hours from

baseline.

Data analysis

The optimal conditions for in vitro glycation conditions were considered by using Wilcoxon signed-
rank test to compare the HbA;. concentrations and Hct at 15 hours to baseline.

OPTIMAL CONDITIONS FOR INHIBITING GLYCATION

The optimal PBMs at 15 hours from baseline were suspended in an additive solution with a low
concentration of glucose. The PBMs from eight glucose concentrations were aliquoted for 0.5 mL
| in.100 vials 3 . i - PBMS wi ndornized with 10.vials (n=10) f i

~and stability test, The stability of HbA;c in PBMs was monitored continuously for 38 days.

Data analysis

Homogeneity was determined by the standard deviation of repeatability (S) and standard
between sample (Spp) with One-way ANOVA; single factor following ISO Guide 35 for reference
material producer when S, less than Sy, Stability of HbA; in PMBs was considered randomly with
5 vials for each day when taiica less than teicuate by using LINEST statistics.




HEMOGLOBIN TYPING

All blood materials were randomized and screened for Hb species to check the abnormal Hb
variants that are expected to affect the analysis and interfere with measurement principles.

HOMOGENEITY AND STABILITY OF HEMOGLOBIN A1C IN BLOOD

The PBMs were 0.5 mL aliquot in a tube and kept in 2-8 °C for random sampling and HbA.
measurement. The PBMs were homogeneity with S; less than Sy, The data were evaluated by

analysis of variance (ANOVA)-single factor and statistics Guide 35. %

Long-term stability

Blood materials; pooled patient blood materials, DM (diabetes) blood materials from a single
donor, and PBMs from in vitro glycation were tested for homogeneity following ISO Guide 35.

Pooled patient blood materials preparations: Processed blood materials from a previous study
[4] were prepared using blood samples from three DM patients. Ten milliliters from each DM
patient were collected in EDTA tubes. Red blood cells (RBC) were washed with 0.85% NSS.
Erythrocytes were resuspended in additive solution and adjusted for approximately 38-40% of
hematocrit. Processed blood material was 0.5 mL aliquot and kept in a refrigerator for future
analysis.

Blood materials from a single donor; Three milliliters of blood from DM patients were approved
by ethics and collected in an K3-EDTA tube, while 0.5 mL was aliguoted and kept in a refrigerator

until the experiment.

Ten samples from random sampling were measuring for homogeneity with immunoassay
methods. A critical at 95% values of ANOVA; single factor was used to calculate the standard
deviation of repeatability (S;) less than the standard deviation of between-sample (Syy). Stability
testing was randomized with 5 samples at 0, 1, 14, 28, 32days measured for HbA;.. Assessment
of stability B.3 (Guide 35) was tested for statistically significant change (using a trend analysis).



Short-term stability

The samples were prepared following ISO 17034, PBMs were packed and placed in a mimic
temperature container. The HbA,., Hct, and temperature were measured periodically for 4 days.
The temperature was measured by an embedded sensor. HbA;and Hct were measured in
triplicate for each day with turbidimetric immunoassay and observed pack red cells by
centrifugation.

COMMUTABILITY STUDY

Commutability was observed for native clinical samples measured by the same two methods.
The results from individuals should be the relationship between two measurement procedures.

Materials and methods

Processed blood samples; three PMBs from in vitro glycation and two levels of HbA;. from
commercials were aliquot 0.5 mL and kept in a refrigerator.

Blood donation from volunteers; four milliliters of twenty-five volunteers, including heatthy and
diabetes patients, were collected in a EDTA tube, and kept in a refrigerator until the experiment.

Methods

Three PBMs, 2 levels purchased from commercial, and 25 patient’s donors were measured in

4 triplicate with two reference laboratories certified by NGSP Level 1 and laboratory accreditation.—

by the Thailand Medical Technology Council. The reference analyzers were turbidimetric

immunoassay, enzymatic immunoassay, and high-performance liquid chromatography. The data
were calculated by following EP14-A3: Evaluation of Commutability of Processed Samples;
Approved Guideline-Third Edition.

CHARACTERIZATION AND ASSESSMENT OF HEMOGLOBIN A1C IN BLOOD Materials

All blood materials were approved for homogeneity of HbA;. and sent to reference laboratories.
All blood materials were measured for HbA;. using measurement methods certified by NGSP



Level 1, inctuding turbidimetric immunoassay and enzymatic methods. High-performance liquid
chromatography (HPLC) accreditation with Thailand Medical Technology Council was used for the
analysis of HbA. in blood materials. Each sample was investigated in triplicate. The data were
- collected and calculated for uncertainty (u) by characterization with normal distribution.

Results
CONDITIONS FOR IN VITO GLYCATION

Glucose concentrations and incubation time

Erythrocyte were incubated with a various of glucose at 37°C for 15 hrs. HbA:. and Hct were
measured. The glucose concentration was affected by glycated hemoglobin with different lot
production, as shown in Fig. 1A. The effects of incubation times to erythrocyte incubated with
400 mM of D-¢lucose at 37°C for 5 days are shown in Fig. 1B. The p < 0.05 was considered as
statistically significant for percentage of HbAs.. At 0, 1, 2, 3, 4 and 5 days, percentages were 4.1,
7.1, 8.2, 12.2, 13.5 and 14%, respectively. Hct was decreasing significantly dependent on increasing
incubation times (p < 0.05). The Hct were 53, 35, 12, and hemolysate 100% after 3 days. The
optimal incubation period was a day because HbA;. was increasing and Hct was still or did not

appear to show hemolysis.

INHIBITION CONDITIONS

After incubation, processed blood materials at particular concentrations of HbA;. were aliquoted
and kept in additive solution1 or 2 or without additive solution and kept at 2-8°C. HbA; was
measured by the secondary reference analyzer based on an immunoassay. The homogeneity and
— stabitity of HbA, . and Hctwere investisated by follewine1SO-Guide 35 euidelines{Fig2f———
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Fig. 1 Optimal conditions for in vitro glycation of HbAc. A. HbAsc (%) after incubation with various
D-glucose concentration. B. HbA;. (%) with various incubation time. *p< 0.05.
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Fig. 2 Stability of HbA. (A) and Hct (B) under storage conditions. *Significant with LINEST test
following Guide 35

L After 15 hrs. of incubation, PBMs were kept in additive solution 1, 2, and non-additive solution
~ that showed stable HbAc (Fig 2A), but Hct was decreased when keeping PBMs in additive )

solution 2 and non-additive solution (Fig 2B). Some of the measurement was a requirement for

at least 15%Hct. The results concluded that the optimal inhibition condition to keep HbA.

level and Hct was additive solution 1 at 2-8°C. The results of PBMs were kept at -20°C; cells

were lysate 100%. The data is not shown.




HEMOGLOBIN A1C TYPING

The screening product from glycation prepared from the previous condition showed the main
type of variant was AxA (<4.0%). These PBMs were not changed in Hb typing during glycation
techniques and were not affected by HbA;c measurement. The AJA typing representing Hb
inside erythrocytes was normal. The abnormality of erythrocytes leads to false-positive results
leading to PMBs materials not being able to be used for quality control in laboratories.

STABILITY TEST

Long-term

Long-term stability studies of the actual processed sample upon storage are generally an
integrated part of the certification project, and typically cover a storage period of 70 days. The
95% confidence interval (Cl) estimated degradation rate and choose the shortest time of
intersection limit (upper and lower). There was an acceptable range, described by lower and
upper specification limits, for changing a property value over time storage (Fig.3).

95 % Cl

y = 0.037925x + 7.5616

0 10 20 30 40 50 60 70 80 90 100 110 120

——Times (Days)

Fig. 3 Prediction of long-term stability of HbA in PBMs Lot No. 63-380

Blood materials from pool patient’s blood, single donors of DM patients, and PBMs were
compared for stability. The materials were stable for 35, 27, and 82 days (Fig. 4). The results
found PBMs were stable more than other conditions. Thus, glycation preparation is a benefit for
HbA;. on a large scale and with high stability. This condition is suitable for HbA;. production.
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Fig. 4 Long term stability of the processed sample (error bars represent standard deviation).

Short-term The temperature in Thailand was mimicked during transportation in June, July,
August, and October 2019. The temperature was recorded by a data logger each day. The trend
for temperature is shown in Fig. 5A. A high temperature can cause cell lysis due to the increase
of HbA;. from measurement (Fig. 5B). The PT organizer will advise the members’ analyses for

rapid delivery to memberg within 4 days. L
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Fig. 5 Trend of temperature and HbA1. (%) during mimic transportation 4 days (Error bars

represent standard deviation, *Significant at 95% confidential)

COMUTABLITY STUDY

Twenty-five patient samples with clinical range, 2 levels from commercial, and 3 samples of
PBMs measured with turbidimetric immunoassay and enzymatic method were compared for the
scatter plot of the mean. The mean of the sample was used to construct the linear prediction
interval (PI) that was calculated following EP14-A3 Evaluation of Commutability of PBMs;
Approved Guidetine-Third edition. The result of PBMs at 8.72 %HbA,. was still between the
upper and lower range, shown as commutable (Fig. 6).
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CHARACTERIZATION WITH REFERENCE ANALYZERS

Enzyamtic method

Characterization was calculated for uncertainty (u) to the assigned value of PBMs. The

Table 1. Uncertainty of HbA;c by median mode and unweighted mean calculation

Fig. 6 Deming plot of commutability study between turbidimetric immunoassay and enzymatic

uncertainty was evaluated by unweighted mean with normal distribution data and median
mode with abnormal distribution following ISO Guide 35 for statistics. The uncertainty is shown

Assigned value Uncertainty
Method
IFCC . Unweighted
NGSP (%) - : . Median mode
(mmot/mol) mean

Turbidimetric immunoassay A 8.0 64 1.08 0.69

Turbidimetric immunoassay B 8.7 72 1.08 0.69
- Enzymatic method 8.8 73 1.08 0.69

HPLC 11.5 102 1.08 Did not evaluate




U= uncertainty with coverage factors 2 (k=2)

NGSP = (0.915¥IFCC) + 2.15

The uncertainty of median mode and unweighted was 1.08 and 0.69, respectively. The uncertainty
of median mode was larger than median mode because the median mode used data from the
HPLC method to calculate. The data from HPLC measures more widely than other methods in
grouping because it may be non-commutable due to broad uncertainty. In the future, ensure the
PBMs can be used with some analyzers and results are not significantly different in clinical
diagnostics.

Discussions

HbA;. was formed by non-enzymatic glycation of the N-terminal valine of the hemoglobin beta
chain [11] and the rate of the glycation reaction is proportional to the concentration of glucose
[12]. HbA. levels should be maintained below 7.0% (53 mmol/mol) in all patients to prevent the
development of complications. The quantity of HbA;. in blood materials should be close to true
values and sufficiently stable for use in the quality control of HbA,. testing.

The previous condition [2] was prepared by using a high level of HbA;. in blood from blood banks.
Whole blood washing until the supernatant was clear and suspended in CPDA-1 at optimal
concentration. Five hundred milliliters were aliquoted in a microtube. DM patients were unable
to donate large amounts of blood due to ethical limitations. HbAy. prepared from a blood donor
presents low stability and thus cannot design a high level of HbA:, cannot enable high
production, hemolysis during transportation and materials not available for many methods due
to_measurement was an error. Thus, the problems influence the aims of this research. It is

_necessary to produce a high level of HbAicand show the properties of high stability, high yield

production, and high commutability with many principles. This study focuses on the development
of preparing methods for processed samples of HbA;. from human blood by using in vitro
glycation techniques. Processed samples from this research will be customized for various
concentrations related to the clinical significance found in diabetic patients and also can be
produced on an industrial scale for commercialization.



Blood from the National Blood Bank Centre has negative results for infectious disease markers
including Hepatitis B, Hepatitis C, HIV, and Syphilis. Hemolysate was not found by visualizing
inspection used to prepare materials as a blood sample that has expired less than 2 months ago.
- Evaluation of cell quality, such as the colour characteristics of the blood sample, should be bright
red, without blood clots, not appear bubbles and hemolysis. Hemolysis cells can cause deformity,
resulting in the glycation process. In vitro glycation conditions were applied [5,6,7,81 blood
samples washed 3 times with 0.85% Normatl saline (NSS) to separate red blood cells for analysis.
The whole blood was centrifugated and the supernatant was removed. Erythrocytes were washed
three times with 0.85% sodium chloride, suspended in 400 mM of D- glucose in PBS buffer pH
7.4, and then incubated under sterile conditions at 37 °C for 15 hrs. Finally, HbA;c level was
screened with immunoassay method.

After glycation, the processed samples were inhibited by removing the excess D-glucose and kept

N in additive solution 1 low glucose concentration in a refrigerator at 2-8°C to maintain the level of

HbA. for a long period of stability. The PBMs should be evaluated for homogeneity and stability

following 1SO 17034: Guide 35, statistic for homogenous and stability of PBMs. The PBMs were

stable for less than 70 days while kept in an additive solution in refrigerator. The stability of the

properties of interest is one of the key features of any processed sample. Stability testing of

candidate processed samples is performed over a period of time so that the behaviour of the

properties of the material can be identified. The stability of some physical properties in processed

samples could improve over time. Lower and upper-line prediction intervals were created at 95%

confidential interval for stability check. The values of stability were intersected at any location. In

Fig. 3, the line was intercepted, so the material should be stable for less than 70 days after

production. So, PBMs must be delivered quickly to the recipient (in 3 days) to maintain the stability

that could be destroyed by temperature and other factors. The whole blood is the ideal sample,

- but-stabitity-timits its use. Whole blood-is-a dynamic specimen-that-may-change-characteristiecs————
L over time depending on shipment time temperature and different_properties_from laboratory-to- ___
laboratory areas. General aging causes lysis, glucose consumption by erythrocytes, spectral
changes, and additional Hb factions.

HbA;c measurement due to some properties was changed during gtycation. The PBMs were
normal for AA typing. Diagnosis of diabetes should be performed using clinical laboratory
equipment by employing a method that is NGSP or ISO 15189 certified and standardized assay.
Point-of-care instruments have not yet been shown to be sufficiently accurate or precise for
diagnosing diabetes. The health care system, labs, and methods used for estimation appear to be




4 The authors declare there were noconflicts of interest.—

far from standardized. With the dearth of accredited labs and limited resources, the routine use
of HbA. is questionable. Commutability is a property of a reference material that relates the
results for a reference material and results for clinical samples when measured by two or more
measurement procedures [13]. Commutability of reference and control materials: an essential
factor for assuring the quality of measurements in Laboratory Medicine [14]. For future study, a
reference laboratory was measurement and observed uncertainty that we called
“characterization”. There are several new developments in laboratory medicine that will

contribute to improved harmonization of measurement procedures in the years ahead.

Conclusions

The development of trueness controls for EQA programs is especially challenging because these
materials need to be suitable for a wide range of measurement procedures and at the same time
need to be commutable with native clinical samples. The EQA has been accomplished by using
specimens prepared from blood donors from a blood bank through glycation techniques that are
essentiatly the same as those of patient samples and give the same results.

Author Contributions

DW, AN, and TW: Research, wrote, and edited the manuscript. TN, SK, KK: Edited the manuscript
and provided expert feedback.

Conflicts of interest

Acknowledgments

The authors would like to thank Thailand Science Research and Innovation (TSRI) for supporting
the funding: Research and Researchers for Industry (RRI), and the Biomedical Science Program,
Faculty of Allied Health Sciences, Naresuan University, Phitsanulok, Thailand.



References

1.

Randie R.L. William L.R. A Review of Variant Hemoglobins Interfering with Hemoglobin
Alc Measurement. J Diabetes Sci Technol. 2009 May; 3(3): 446-451.

Christian L. Accrediting PT/EQA providers to ISO/IEC 17043. Accreditation and Quality
Assurance. volume 17, pages371~374(2012).

Marijana L. Elizabeta T. Hemoglobin Alc: Standardization of the “gold standard”.
Biochemia Medica Vol. 16, No. 1, 2006.

Wongsri P. Preparation quality control material for hemoglobin Alc testing from blood
samples. M.S. Thesis in Medical Technology. 2017.

Hong L. Lingkai W. Sharon Y. Qinde L. Tong Kooi L. Achieving comparability with IFCC
reference method for the measurement of hemoglobin Alc by use of an improved
isotope-dilution mass spectrometry method. Anal Bioanal Chem. 407 (2015):7579-7587.

The EurA;c Trial Group. EurAlc: The European HbAlc Trial to Investigate the Performance
of HbAlc Assays in 2166 Laboratories across 17 Countries and 24 Manufacturers by Use
of the IFCC Model for Quality Targets. Clinical Chemistry, (2018): 1183-1192.

Eurolab, Nordtest, and RSC Analytical Methods Committee. EURACHEM / CITAC Guide
Measurement uncertainty arising from sampling Produced. [Internet]. 2020 [cited 2020

Apr-10]; Available from: http:/Aib.med.psu.ac.th/Aibmed2016/images/van/vanlnovl.pdf

10.

ISO 21748: 2017. Guidance for the use of repeatability, reproducibility and trueness

estimates in measurement uncertainty evaluation.

International Standard ISO 13528 Statistical methods for use in proficiency testing by
interlaboratory comparison 2nd ed. Geneva Switzerland 2015.

ISO/IEC 17043 Conformity assessment - General requirement for proficiency testing. 1*
ed.



11,

12.

13.

14,

15.

16.

International Standard ISO 13528 Statistical methods for use in proficiency testing by
interlaboratory comparison 2™ ed. Geneva Switzerland 2015.

International Standard 1SO 2-5725; Accuracy (trueness and precision) of measurement
methods and results Part :2Basic method for the determination of repeatability and
reproducibility of a standard measurement method.1994.

Westgard QC. 2019 CLIA Proposed Acceptance Limits for Proficiency Testing. In Tools,
Technologies and Training for Healthcare Laboratories. URL:
https://www.westgard.com/2019-clia-requirements.htm, assessed 5 Dec, 2019.

Westgard, J.0., 2006, Six Sigma Quality Design and Control, 2nd Ed, Westgard QC, Inc.,
Madison.

Clinical and Laboratory Standard Institute (CLSI), 2000, How to Define and Determine
Reference Interval in the Clinical Laboratory: Approved Guideline, 2nd Ed., NCCLS
document C28-A2, Wayne, Pennsylvania.

National Glycohemoglobin Standardization Program, Available source: http://
www.ngsp.cp.th, Dec 12, 2020.




KPI -7
N15UIY/AUUUITTAVNIUIYA
WduanuulInUan

1 1589




KPI-7

uangrubudunsdtsanunsUsE/dutunssauuIuYn® dnauauinidan

#9947 “ICHMSDT 2021 : International Conference on Health Monitoring Systems, Devices and

Technologies, Toronto, Canada”

Fuil 19-20 nsngen 2564
Aatan1suEueNAgIY
“A Refrigerated Condition for the Storage of Glucose Test Strips at Health Promoting Hospitals: An
Implication for Hospitals with Limited Air Conditioners” at "Health Monitoring Systems, Devices
and Technologies"
lonanTuuURedl

1. wildesouid1snuau

2. UNARYREIMIUNISUILEYD




/f Q}‘ﬂ R‘r;i%

{ ”]R C ; InviTATION LETTER

x’?gw

Ms, Wanutchays Duangints
Naresuan University
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Herewith, the International scientific committee is -peased to invite you for orat presentation at ICHMSOT 2021 :
23th infernational Canference on Health Monitoring Systems; Devices and Technologies to be held in Taronta,
Canada during jul 19-20; 2071, The high-Impact conference pspers will also be considered for publication In the
spacial journal issues at hitpsyiwaset.ong/Publications.

Confarencs Registration and Writing Formatted Papern:

1. Conference registration documents should ba submitted to:
https:fiwaset.org/apply/202107/torontoiCHMSD T step=2

2, Word Tempiate File should be Dawnloaded at

https:liwaset orgidownioadstemplate. docx

3, Latex Style Fite should be Downloaded at htps:iiwaset orgidownloads/latex. 2ip
4 Copyright Transfer Statement Document should be Downloaded at

waset orgipublications/copyright?paperCode=21CA0T0221

You are strongly urged to submit your proof of payment docement to conference
registration secrefariat as soon as jun 11 2021 at the vary latest.

Visa Requirements;

Many delegates will require advance visa sirangements 19 enter the conference host country. You are kindly
requested to submit a complata and accurate visa application to the constlate or embassy of the conference host
country kocated in your country of residence. Bleasa apply for your visa in due time and at your gwn responsibliity.

We look forward to your participation it the ICHMSDT 2021 123th Intemational
Conference on Haalth Monitoding Systams, Devices and Technologles,
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A Refrigerated Condition for the Storage of Glucose Test Strips at Health Promoting
Hospitals: An implication for Hospitals with Limited Air Conditioners

Wanutchaya Duanginta, Napaporn Apiratmateekul, Tippawan Sangkaew, Sunaree Wekinhirun, Kunchit
Kongros, Wanvisa Treebuphachatsakul.

Abstract— Thailand has a tropical climate with an average outdoor ambient air temperature of over 30°C which can exceed
manufacturer recommendations for the storage of glucose test strips. This study monitored temperature and humidity at actual
sites of five sub-district Health Promoting Hospitals (HPH) in Phitsanulok Province for the storage of glucose test strips in
refrigerated conditions. Five calibrated data loggers were placed at the actual sites for glucose test strip storage at five HPHs for
8 weeks between April and June. For the stress test, two lot numbers of glucose test strips, each with two glucose meters, were
kept in a plastic box with desiccants and placed in a refrigerator with the temperature calibrated to 4°C and at room temperature
(RT). Temperature and humidity in the refrigerator and at RT were measured every hour for 30 days. The mean temperature for
storing test strips at the five HPHs ranged from 29°C to 33°C and three of the five HPHs (60%) had a mean temperature above
30°C. The refrigerator temperatures were 3.8+ 2.0 °C (2.0 °C to 6.5 °C) and relative humidity was 51 + 2% (42 to 54%). The
maximum of blood glucose testing by glucose meters when the test strips were stored in a refrigerator were not significantly
different (p>0.05) from unstressed test strips for both glucose meters using amperometry-GDH-PQQ and amperometry-GDH-FAD
principles. Opening the test strip vial daily resulted in higher variation than when refrigerated after a single use. However, the
variations were still within an acceptable range. This study concludes that giucose tested strips can be stored in plastic boxes in
a refrigerator if it is well-controlled for temperature and humidity. Storage of glucose tested strips in the refrigerator during hot
and humid weather may be useful for HPHs with limited air conditioners.

Keywords— environmental stressed test, thermal stressed test, quality control, point-of-care testing

W.D. Author with Department of Medical Technology, Faculty of Allied Health Sciences, Naresuan University, Phitsanulok, Thailand, 65000 (e-
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Abstract:

Background: Hemoglobin A (HbA;) is a glycated hemoglobin in which glucose is bounds
specifically to the N-terminal valine of the hemoglobin B chain. Quality control materials
for HbA,. at a high level are difficult to prepare from patient blood samples due to
limitations in mass production as well as the instability of glycated hemoglobin. This study
evaluated performance of processed blood materials from in vitro glycation in HbA;
testing.

Methods: A proper blood sample from a blood bank which A2A on Hemoglobin typing
and HbA,. < 5.0% was used for glycation. /n vitro glycations for glycated hemoglobin was
performed by suspending blood samples into 0.85% normal saline at pH 7.4. The
sedimentation of RBC was separated and incubated with 150 mM of D-glucose in pH 7.4
phosphate buffer at 37°C for 6 hours to produce HbA;. approximately 7.0% to 8.0% and
for 9 hours to produce HbA1c more than 8.0%. After incubation, processed blood materials
at particular concentrations of HbA;. were aliquoted and kept in citrate-phosphate-
dextrose-adenine-1(CPDA-1) solution with 7.2 mmol/L of glucose at 2-8 °C. HbAy in
processed blood materials from in vitro glycation was measured by the secondary
reference analyzer based on an immunoassay. The homogeneity and stability of HbA;.
were investigated by following 1SO 17034 and ISO Guide 35 guidelines.

Results: Blood samples with HbA1c < 5.0% could be used for in vitro glycations to produce
HbAlc for 8.8+0.12 % at 6 hours of incubation and for HbA;. 9.2+0.20 % at 9 hours of
incubation. The homogeneity of HbA;. in processed blood materials was accepted with F

< F critical by using ANOVA single factor analysis. HbA;. in process blood materials was

stable for at least 109 days with t < t critical by using statistics following I1SO Guide 35

7 guidelines. HbA;. was significantly increased (;5 20.05) b>78.60% at 6 hours of incubation
and by 6.43% at 9 hours of incubation when compared to the amount at baseline.
Conclusion: Processed blood materials for HbA; testing with an immunoassay could be
prepared from in vitro glycation by incubation with D-glucose solution at pH 7.4 for 6 to
9 hours. Processed blood materials represented good performance with sufficient
homogeneity and HbA;. was stable for at least three months. Thus, these processed

materials from in vitro glycation may be useful as QC material for HbA;. testing.
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Abstract

Blood glucose testing by glucose meters is useful for monitoring of glycemic control in diabetes
mellitus (DM) patients to prevent the complications. The novel, STANDARD GlucoNavii® GDH
Blood Glucose Meter, is based on amperometry-GDH with using co-enzyme, FAD and developing
in technotogy'for blood glucose testing in arterial and neonatal samples. This study was to
evaluate an accuracy of blood glucose obtains from STANDARD GlucoNavii® GDH Blood Glucose
Meter when tested with arterial and neonatal samples by following I1SO 15197: 2013 guideline.
Method: Arterial and neonatal blood samples were collected at Phukieo Chalermprakiat Hospital,
Chaiyaphum Thailand. Protocol was approved by the Ethics Committee of Human Research,
Naresuan University (IRB#N0.0993/61). All glucose data from three different lot numbers of
STANDARD GlucoNavii® GDH Blood Glucose Meter was compared to those from reference
glucose, YSI 2700 analyzer.

Results: More than 95 % of biases of paired data sets with glucose <100 mg/dL (5.55 mmol/L)
and glucose =100mg/dL (5.55mmol/L) were within + 15 mg/dL or +15% for both neonatal and
arterial samples. All paired glucose data sets obtained from neonatal and arterial samples were

within zones A of the Consensus Error Grid.

Conclusions: This study concluded that “STANDARD GlucoNavii® GDH Blood Glucose Meter” was
accepted by 1SO 15197: 2013 criteria on accuracy in blood glucose testing with using neonatal

and arterial blood samples.
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©On behalf of the Organizing Committee, } am defighted to inform you that your abstract titled "An Accuracy of Blood Glucose Dbtained from Glucose Meter
“STANDARD GlucoNavii® GDH Blood Glucose Meter” By Testing with Arterial and Neonata! Blood Samples" has been accepted for poster presentation at the
forthcoming IFCC WorldLab Congress.
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Abstract

Blood glucose meter is widely used in Thailand especially at sub-district health promotion
hospitals as point of care testing. The manufacturer has indicated temperature not exceed 32°Cfor
storage conditions of test strips. But the average of ambient temperature of some area in Thailand
is over storage temperature and may affect analytical performances of the blood glucose testing
by glucose meter. This study was to investigate precision and accuracy of blood glucose by
glucose meter at various storage conditions at short and long terms.

Methods: Four clucose meters including photometry-GOD, amperometry-GOD, amperometry-
GDH-PQQ, amperometry-GDH-FAD were used for blood glucose testing. Glucose test strips were
kept in 6simulating-conditions including 1) freezer, 2) refrigerator, 3) room temperature, 4,5) two
incubating-conditions and 6) room temperature with high humidity. After simulations, glucose test
strips from each condition were investigated for accuracy of blood glucose testing at short (3days)
and long terms (30 days) of storage by using two levels whole blood reference materials. Mean,
SD, CV of blood glucose results were calculated. Mean differences of pair data sets between
control and each simulating-conditions were compared according to system accuracy criteria by
ISO 15197.

Results: Most of blood glucose by 4 glucose meters were increase of imprecisions when test
strips were stressed. However, blood glucose by sglucose meter with amperometry-GDH-PQQ
represented CV lower than 5%, except at incubating-conditions (41-45°C) in short and long terms.
There was only blood glucose by slucose meter with photometry-GOD was significantty decreased
(p<0.005) from control with mean differences greater than 15% at two incubating-conditions (37.4
- 40.4°C and41-45°C) at long terms of storage. Mean differences of blood glucose by glucose meter
with amperometry-GOD, amperometry-GDH-PQQ, amperometry-GDH-FAD at all simulating-
conditions were less than 15% when compared to control both in short and long terms.

Conclusions: Lower and higher temperatures than manufacturer recommendation cloud increase

imprecision of blood glucose testing by glucose meter. Additionally, higher temperatures over
than 37°Ccloud effect to decrease the accuracy of blood glucose testing by glucose meter with
photometry-GOD.
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Abstract

This study investigated the optimal concentrations of D-glucose for processed blood material
(PBM) productions for hemoglobin Aic (HbA1c) testing by the in vitro glycation and predicted a
long-term stability of HbAic in PBMs by following the statistics analysis of 1ISO Guide 35. A
concentration of D-glucose at 400 mM had shown HbA. significantly higher (p<0.05) than other
concentrations. Hemolysis was not observed in PBMs after glycations. Homogeneity of HbA1¢ in
PBMs from in vitro glycation was accepted with ANOVA single factor analysis when standard
deviation of repeatability (S¢) less than standard between sample (Seb) after aliquot in 0.5
milliliters of each micro vial. Hemoglobin Aicin PBMs was stable for 70 days with LINEST statistics.
Processed blood materials for HbAs. testing obtained from in vitro glycations represent sufficient
homogeneity and stability that may be useful for quality control materials of HbA1. testing.

Keywords: (Proficiency testing, Intracellular glycation, Glycated hemoglobin)
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Introduction

Hemoglobin Aic (HbA1c) is a glycated hemoglobin in which glucose is bound specifically to the N-
terminal valine of the hemoglobin B chain (Randie et al., 2009). Most blood materials for HbA1c
are typically processed from human blood samples. A European trial (EurAic, 2018) used blood
material from a single DM patient donor to investigate the performance of HbA1. assays at 2,166
laboratories across 17 countries and 24 manufacturers by following the IFCC model for quality
targets. Processed blood materials for HbAsc were prepared from previous conditions (Wongsri
et al., 2018) using donated blood from a blood bank. High quality control materials for HbA1c are
difficult to prepare from patient blood samples due to limitations in mass production as well as
the instability of glycated hemoglobin. This study evaluates the performance of processed blood
materials from in vitro glycation in HbA1. testing.

Materials and Methods

The present study applies the methods described by Rudolf (2018) and Zeba (2018)._A proper
blood sample from a blood bank with A2A on Hemoglobin typing and HbA1 £ 5.0% was used for
glycation. In vitro glycations for glycated hemoglobin were performed by suspending blood
samples in 0.85% normal saline at pH 7.4. Erythrocyte sedimentation was separated and
incubated with 50-400 mM of D-glucose in a pH 7.4 phosphate buffer at 37°C for 15 hours to
produce HbA:. at over 8.0%. After incubation, processed blood materials at particular
concentrations of HbAi. were aliquoted and kept in an additive solution with 7.2 mmol/L of
glucose at 2-8°C. HbA1c in processed blood materials from in vitro glycation was measured by
reference analyzer based on an immunoassay. Homogeneity and stability of HbAic. was
investigated by following Guidelines of ISO 17034 and ISO Guide 35.

2.5 7.

Results and Discussion

Blood samples with HbA1. < 5.0% could be used for in vitro glycations to produce HbAic at 37°C

for 15 hours of incubation. 400 mM of D-glucose presents the highest of HbA;. (Figure 1). The
processed blood sample were aliquoted and kept in additive solution with 7.2 mmol/L of glucose
concentration in a refrigerator. The homogeneity of HbA1. in processed blood materials was
accepted if the standard deviation of repeatability (Sr) was less than the standard deviation of
between-sample (Sub) using one way-ANOVA single factor analysis. HbA1c in the processed blood
materials was stable for 70 days with the t calculation less than t critical by using statistics
following I1SO Guide 35 guidelines (Figure 2). HbA1. significantly increased (p < 0.05) compared to
the baseline amount.
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Production

Figure 1. Hemoglobin Axc (%) after incubated with 50, 100, 150, 200, 250, 300 and 400 mM of D-glucose
concentrations at 37°C for 15 hours. The percentage of HbA1. were measured by turbidimetric immunoassay and
compared with PBS. *p < 0.05
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Figure 2. Long term stability of HbA;. predict from regression according to 1SO Guide 35. The 95% confidential interval intercept
upper line at 70 days.

Conclusion
The present study illustrates that processed blood materials for HbAi. testing with an
immunoassay can be prepared through in vitro glycation by incubation with 400 mM of D-glucose

solution at pH 7.4 Tor 15 hours. The processea blood materials present good perfrormance with

_sufficient homogeneity and HbA1c was stable for 70 days. Therefore, these processed materials |

produced through in vitro glycation may be useful as a QC material for HbA1 testing.
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Preparation of urine-like materials for glucose and albumin determination by a

qualitative test strip method
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Abstract

The determination of urine glucose and protein with a urine test strip is a qualitative test that can be
done easily, provide quick results, and offers uncomplicated interpretation of results. The test results are useful
into management the treatment of chronic disease patients at sub-district Health Promoting Hospitats (HPHS).
This study developed a method for the preparation of urine-like materials with homogenized and stable glucose
and albumin concentrations which is suitable for use in testing with a test strip method. The urine-like material
was prepared and adjusted as a matrix based on chemical compositions in actual human urine. The homogeneity
and stability of glucose and albumin in urine-like materials were tested according to the standard requirements
of the reference material producer, ISO 17034. The results of the glucose and albumin (n=20) in urine-like
materials within and between vials showed 100% reproducibility. The results of glucose and albumin (n=10) in
urine-like materials showed 100% correlation between the result base line and at 30 days when stored at

ambient temperature (28.0 + 1.6°C) and between the result base line and at 120 days when stored at refrigerated

temperatures (3.8 + 0.8°C). This study concludes that urine-like materials were homogenous for glucose and
albumin: Urine-like materials have a shelf life for 30 days when stored at-ambient temperature-for-120 days-at-
refrigerated temperatures. Urine-like materials may be applied for use as a daily quality control material or

proficiency test materials for glucose and albumin by urine test strip.

Keywords: Urinalysis, Analytical performance evaluations, Primary care unit, Point-of-care testing
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Skb
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2. HANTSANYINITNAFDUAIUAIAT (Stability)
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FanaruauaunmuTznidenasudou
dmdumsrvdndlulnaduaiud
(Whole blood quality control materiat
for hemoglobin A,,; testing)

QPHbO2  Medum
CQPHBO3  High

fuusiaiwiun sl (nstructions for wse)
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FodsTnld (indications)
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Certificate of analysis

for quality control material

Product : Hemoglobin A1c

Lot number : 63-003
Date of Manufacture : 31/03/63
Product code : QP-Hb-01

Lot number : 63-004
Date of Manufacture : 13/04/63

Product code : QP-Hb-02

Assay range

No. A1¢63-002

Level : Medium
Date of Expiry : 30/05/63

Volume : 0.3 mL

Level : High
Date of Expiry : 12/06/63
Volume : 0.3 mL

et T T emena 0 L
TIBIPes R ey R R Aee BT
Cobas c111 A ‘ ) 2 Y/ B

(Turbidimetric inhibition 5.3 4.1-6.5 5.9-9.5 %
immunoassay)

WE Med Lab Center Co.,Ltd.

99 Moo 9, TB 304, 3 Floor, Mahatammaracha Building
Naresuan University, Tha Pho, Muang, Phitsanulok 65000, Thailand
Phone : +66 8008 1973Email; wemedlab@gmail.com

FM-QC-20 Rev.02 / 01-1




Certificate of analysis
for quality control material

Product : Hemoglobin A1c

Lot number : 63-005

Date of Manufacture : 04/08/63
Product code : QP-Hb-01

Lot number : 63-006

Date of Manufacture : 04/08/63
Product code : QP-Hb-02

Assay range

Level : Medium

No. A1c63-003

Date of Expiry : 03/10/63

Volume : 0.3 mL

Level : High

Date of Expiry : 03/10/63

Volume : 0.3 mL

Cobasc501 | ) & DY 4/ e
(Turbidimetric inhibition 5.5 42-6.8 8.1 6.2-10.0 %
immunoassay)

WE Med Lab Center Co.,Ltd.
99 Moo 9, TB 304, 3" Floor, Mahatammaracha Building

Naresuan University, Tha Pho, Muang, Phitsanulok 65000, Thailand

Phone : +66 8008 1973Email: wemediab@gmail.com

FM-QC-20 Rev.02 / 01-1
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KPI-11.1

RUnUUNAnAI sEfugnamnTTY

nanAnaidagdededaanaensaimhnauazlusiiu

T18azl9EAvaIIHAAIUANANAIN (Quality Control Material)

Vo IHANAIUANAMNIN

9 1

s ]

Tagaruauannmamsunsasmaaiiludaaiziteuaunageu
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Faduasasaeiueuiaiioudedmsias ussglunasananadinlanasnas 1 dadans Anaain
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1 A a Qv
ANU 52Y V/0/U AREALAZIUNLADIE

q

Urina Referencs Kateral far
Glucase and Protgin Testing by Yrine

e N

Al 1 fetnetanpunuamndmsunsnsavasiailutaandeunudulaane siadeds U63-003

ey U63-004

‘i o ] ) o o/ 2/ ! o 1
A A 2 fegredagmuauaunmdusunmsassmaailulaanis mounugulaaniy vdagauuussy

o a 1 R P Y &
Munsauseusassaindasuinvasa Screw cap micro tube tetesiunissalvuavssansavany
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Certificate of analysis

for quality control material

Product : Urine (Glucose and protein test by urine dipstick) No. U-Chem 63-002

Lot number : U63-003
Date of Manufacture : 19/05/2563

Product code : QP-UP-01

Lot number : U63-004
Date of Manufacture : 19/05/2563

Product code : QP-UP-02

Level : Normal
Date of Expiry : 18/07/2563

Volume : 1.0 mL

Level : Abnormal
Date of Expiry : 18/07/2563

Volume : 1.0 mL

Result
i ~ il Lot number LT,
Method 1o test : b X o1 Unit
. U63-003 - 'Ue3-004 -
Glucose Negative 250 - 21000
Urine strip 11G me/dL
Protein Negative 30- =300
W dueld
Approve by ...
......... YA O

WE Med Lab Center Co.,Ltd.

99 Moo 9, TB 304, 31 Floor, Mahatammaracha Building

Naresuan University, Tha Pho, Muang, Phitsanulok 65000,
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‘Jﬁamuquqmmwﬁaa'nv
dwiunsanthmauariusiudauunugy
{Urine quality control material for glucose
and protein testing by urine dipstick)

QPUPA01  Nomal - 100X10mL
GP-UP.02'. Abnormal. 100X 10mL

muuzrdmiuniy iy (instructions for use)

= THunsmururuamisediiu (intemat Quatity Control, 100) uak
dsriugunnifuasinsneen (External Quality Assurance, EQR)
dwdunmmsimbmagalasuacTusiudoyiululians (ducose
and proteir in urine) Haimnasnatnadasnuhubndulsnein
e fdnumznanunmuailaullaarnsuyuisiy shnfwninds
FofumdnnrnaedifetmndnimanglaaussTusAudoygiliad
iiledalFrafiarwmnzaumsiiidou Sumanaaeulidnumy
wioulasniodld

= Tititaugifiurunny (Frofessional Laboraloy person) wisyaning
AT

= Anmbeyaliiscduntounislism

dovadntd (ndications)

. mqqunqwnmﬂnan..Tﬁ&mi‘mmwmﬁmnum’(ﬂmu e

faunnuga
« Tl

1 Strip Urine w2 ey (mmm’humn!m) S

win Slnp Uring 10, 11, 13 uny' (munm%mmm)
Fruwios URIT Analysis u‘unme']
»  Wowhewfudvavnhusbinsbunlih

= foghslion 2 oy Woaniiitn

pefaussihantmdannsieiy (Disposal)
whufinnsiisiiuuiorfmiiuanhaudwiims
wWuidmauied el orvesiihg

ARsunazfoadsszdy (Warmings and precautions)

vianddlihnisasiehnneiludull Wiuagrasouludid

gl 2-8 sarwniden unnifassimimmsdensitih

aanv’mﬁlﬁu ThuSannany Wiagdgumailien

b Sepimimenprifaiavianzd

nilFTan winvssptusimididing
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A wumjﬂaqnwuﬁmnuw 'lﬁ'iu(f'uuuumawunuﬁvﬁui'aq

ehumuoan uﬁ'nmaummaauﬁ‘ua%m

\l‘iu'mmnq (Votume)

% 'mqmuquqtun'mﬂamm + Wbmivnnsinmbrmoundusiiy

Darriz fﬁqum’lﬂumnmnﬂﬁlaﬁm Vi 1.0 Sadtng

mafiuua (Environmental storage / conditions)
= (iuTuglifigumgd 2-8 s

9

esfapmnhumdmlsisdoaunt W 14,2+ 34,4+ nion
tfuryvinamadien wu Glucose+1 (100 my/dL)
wundainadanisdodlotigs syhinaiasing

(honby mg/al)

dlevhimaerouaty imuazaimdondnioanesad 0%

Bnsldam (lnstmchon) :
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KPI-11.2

AUKUUNANAMI SERUaREINNTIY
nAnA i dagdredelaaniznsaaingasiuu hCG

MyasdsnvaTagAuANAMATW (Quality Control Material)

Y2 IHAAIUANAMATN
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Y a a & o T & 4 a
sadutaquusgundmnandaanvuemdesienssdniisesian hCG nanhnduUnANe nande
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add as o d o L4 P ] L9 o 2/
naAsfendoudnnisaaiifionuanmesluu hG Thaail iladaelifandanumunzanlunshluld

d a av

nuEiagndeiidnuasmiloudaaneniould

trine raferance materis| for
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Certificate of analysis

for quality control material

Product : Urine (human chorionic gonadotropin; hCG) No. U-hCG 63-001

Lot number : hCG63-001
Date of Manufacture : 28/02/2563
Product code : QP-Urine-01

Lot number : hCG63-002
Date of Manufacture : 28/02/2563
Product code : QP-Urine-02

Level : Negative
Date of Expiry : 27/04/2563
Volume : 1.0mL

Level : Positive
Date of Expiry : 27/04/2563
Volume : 1.0 mL

Resuit

, o Lot number -

_ Principles . ————— ,

: LR hCcG63-001 | . hCG63-002

Pregnancy test Negative Positive

Wl deld
Approve by ...
....... = ...

WE Med Lab Center Co.,Ltd.

99 Moo 9, TB 304, 3™ Floor, Mahatammaracha Building

Naresuan University, Tha Pho, Muang, Phitsanulok 65000,



Prempt”

Fagrrvquaunmiasie
dmiuasiezeslun hCG fsuaugn
{Urine quality control material for hCG
hormone testing by pregnancy test strip)

QP-UR-01 .. Positive 100.X.1.0 mu
QP-UH-02 ' Negative 100 X 1.0 mL

druuzihdmivarst¥aw (Instructions for use)

= Tlilunvrsuauamamdassi (intemal Quatity Cantrol, 1QC) way
Uszidlununmdussdniniouen (Extemal Quality Assurance, EQA)
dwfunsanaanmsmsiarsAlutiaaay (Proficiency testing in
urine) 'naunom1mnﬂﬂa‘mquvwmmaﬁuu hee weandndy
Unannide wdndenssuiierfeninnamaeliflednuanin
ol hee Wiral letaetifasfienuumnymtunmitiuliay
Aeiamindriidnunsviioulranendould

» l¥lnufifsrngy (Professional Laboratory person) wieynains
TNATUINMY

= Amndoynliasdundenmsidivu

Favsiinasld (ndications)

- mqmuquqmmwﬂaan..Wammmwﬂnﬂumsmnim'lm‘.l’mﬂx ?

n Wnutgnvmﬁaum’mmssn hC6 Strip @wrgdnemeh 3-5 mﬁ)
» Wewdvadaauamihdueslimniutid ) :
= flegnwstiaru 1 Fey dwndudn

AWneldaru (nstruction)

1) Yeawluugunsaimada uﬁ.,msmuavhaﬂ ‘lummmnumwnmn

2 anguasoiffaifudiuyang (Personal Protectnve Equipment
PPE) .

3)  lanmarou Higningivias adhelion 30 ut

4) wmwaammmaumuuauuu invert un'] Widuildniu

5) i YANARBUNYIAIATIN Lﬂuuuunauumnwwuﬂ {Pregnancy
Tesl Cassette) ’lﬁnaanuunnmu-m Fruau 5 e Wliu
dedeary uawumaqmuunaunnaamw’huuwu sz
3-4 vum h:m*‘nuﬂmnn'nﬁ Pl ssne 5 wit

6) m_m_qmwmaumsmnﬁn Wuwuveougy (Test Strip) ey
wnaaumwmﬁnmumlgnmﬁmqum‘luwaamaﬂ RHI G

3%t 1mamqu1mi'naqmmmnn WURLHLYIARBY

7 seswmamavsaeuntsaessinwlunm 15 wif vileline
udR@BMNBIIgNRE

8  Vudinuaili (Positive wio Negative)

9 dlehmverouede vimmussmuioueeia
FILUuaANDEnd 70%

v
nishaziaraniennsidary (Disposal)
2 yiwndiessdiaiadoufenudn miatazyhatufaiBans
wudmiviathsiitanisvathe

Aufounasdanisszds (Warnings and precautions)

= hidhivinaneimsiluiuiitiiuisgnadsulugiby
gamgil 28 swmuwmdua uasdlasshnrinnsiensilii
aenvingibu TawaTrgunasy WagAgqomgintos

*  Uhiagimeegtirm et

" ulldtag mnu‘iii;ﬁ'mﬁﬂm:mlﬁumu

. nmuau‘zaqmuquqmnm Tadhniodeafudoushansar
Tpmed :

2 'unvmaaumﬁmnﬁn R Y (T est Strip) amq:ﬂuﬁﬁﬂq
wodnitmminluidunageu tIyese ﬂﬁud\mnaauuun
Usv'a‘mmwm'sﬂmu .

Vs (Volurhe)
el ":Hﬂmuquqmmvlﬂﬂdn‘. lv'ifhummwnnmm?mmm
Tutlaenag 1aqu'is1'(manvmﬂ'\'ﬂnunﬁﬂ Vs 1.0
- fiaftnT .

nafiuinun (Environmental storage / conditions)
" dulglivigamgli 2-8 sarmendon

Trade name : QPrompt™

IWT i uity ianas Sufn
it 990} § mvnaTaTIsT T B vise 18304 $u 3
wntrdessass svailng drudiss Sorifvoian 65000

Trafmil 081-973-8008  Buim : wemediabggmat com
Gulea : wwwernetah comn

Symbol and Meaning

in vitre
diagnostic Consult
medjcat instruction for
device use )
- Single use
Manufacturer
only
M Manufacturer Batch Code
Temperature
g Use by date ) .pe
Limit

Da not if

_:“]i Keep from ne u.sel

‘I\ ) package is
Sunlight

damaced
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KPI-12

AURUUNARN Y S2AUNIAEUIY

Yaquagauanutugdlalnatueiug

FaquususTulnaduetudinieuainnszurunistnaindulunasanaass diluldanasly
TsunsunagauamudungiesufURnsmnanisunngd w3s proficiency testing program (PT) lngdn
Smietanuussuliiuau@nsi PT program 2 sau/8 $1uau 120 aundn Tasuvadu 2 winnns
1#un wdnn1s Boronate affinity wag Fluorescent immunoassay #8331n@113n5UA708194839529
AinTsina wagssnuraniuands PT aelussezinarigudimun deyaazinndiuam z score au
ARSI 13528 LiedndunasystilinnunwiesUfiRns wanstildanansoaguel

o a o |
1. Wsunsun1sasratadSuraudlulnatuteiud saui 1 U 2563

a L4 a wva 9 o % =y =i Y o = J
$1514 1 Na‘dixLumqtumwuaaﬂgummimm‘um'im'ammﬂimmaiuinauuLmusn TpUN 1

Lot. No. 63-311
63-310
Fluorescent Fluorescent
Principles Boronate affinity immunoassay Boronate affinity immunoassay
(n=78) (n=28) (n=78) (n=28)

Satisfactory 72 92.31 % 25 89.29 % 12 92.31 % 20 71.43
Questionable 3 3.85 % 3 10.71 % 5 6.41 % 4 14.29
Unsatisfactory 3 3.85 % 0 0.00 % 1 1.28 % 4 14.29
Not evaluate 0 0.00 % 0 0.00 % 0 0.00 % 0 0.00 %

wansusziflunsihfaguussululElunmsnsaiasisd wuin Jaguusguasaniiasisiane
w&nn1s Boronate affinity Tnan1sussllalussdunaduiufianela Wil 9231 % (63-310) uas
92.31 % (63-311) wardluiladadomsiadey Wiy 3.85 % (63-310) wow 6.41 % (63-311) uazkatliu
Unlaifawsle Wi 3.85 % (63-310) uaw 1.28 % (63-311) dwiuiaguussunsalinssiimendnnng
Fluorescent immunoassay lwan1susuiialussdunaiduiiunfiawsla Wiy 89.29 % (63-310) way
7143 % (63-311) naJuilandefpansaivdey 10.71 % (63-310) uay 14.29 % (63-311) uawsaifufiuilal
awela Wiy 14.29 % (63-311)




g = = o Pl
2. Wsunsunsnsavdadzainadlulnadueiud seun 2 U 2563
o L4 a aua o s L =) o g A
11319 2 nadszifiunnniwissljidinmsdmiunmansiaiasinadiulnadue Tud seun 2

Lot. No. 63-390
63-380
Fluorescent Fluorescent
Principles Boronate affinity immunoassay Boronate affinity immunoassay
(n=71) (n=33) (n=71) (n=33)

Satisfactory 68 95.77 % 31 93.94 % 67 94.37 % 26 -78.79 %
Questionable 2 282 % 2 6.06 % 2 2.82 % 2 6.06 %
Unsatisfactory 0 0.00 % 0 0.00 % 2 282 % 5 15.15 %
Not evaluate 1 1.41 % 0 0.00 % 0 0.00 % 0 0.00 %

#an1sUszianinihfaguusivluldlunisnsaiinsiet wudi Jaquussuniainsisiieg
wdnn1s Boronate affinity Tiwanisusyidlalusziunaduiiiafionala wihiu 95.77% (63-380) uas
94.37% (63-390) nafuftasdefosnmadey widy 2.82 % (63-380) way 2.82 % (63-390) warfuiiin
Taiftawala wiriu 2.82 % (63-390) warldanuisaussidiunald windu 1.41 % (63-380) dwmiuTdauus
sUNTITUATILIA89ENN15 Fluorescent immunoassay inanisuszifinlussdunaiduihinfewsls
Wiy 93.94 9% (63-380) LAz 78.79 % (63-390) waLduiladusieansinaay 6.06 % (63-380) uay 6.06
% (63-390) wanarduiilsifawela Wity 15.15 % (63-390)
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KPI-13.1 - 13.2

dunuundnduel seduviaslifnig
Fanuussungnineniiu d1uu 2 s8AU

mssrassanznsinardulunasannass azerdenisduiuresimauasTusiuluvaen
yeaes Inewuiannsimnzausenislnanduvesniindewasthma fe figaumgll 37 ssrueaided
Huwan 48 ol Tasvhnisshassansuazanuduturesianaililumsvuduandy ansie 1
thdesiivumengudauiuiam 2 Wou thanldlunisdnu Tneftanneswiglud

= &
1. mMsAnwan1zimanadlunssuaumsnaaty
A ] o) (] =
1.1 psAnurstesaaifldlunstudlegdranznineniiu

Q/ 1 o) (-3 Q) 1 ) A
raudetsuanslumsne 1 divaeashegnluuufigamgil 37 swways Junan 24
T

AO o U = o
Mﬂiﬂﬂ].uﬂﬂﬂﬁﬂﬁﬂzﬂﬂﬁﬂﬁiﬂﬂaaﬂﬂﬂfhﬁﬂﬂﬁtﬂuﬁﬂGﬂﬂﬂa@ﬁ%ﬂﬂﬂﬂiNaijﬂIm%ﬁuu

audinduvasimanglag (mM)

38 E1GEY
150 200
Plasma (ml) 35.0 30.0
500 mM Glucose (ml) 14.0 19.0
0.02% Sodium azide (ml) 1.0 1.0

d [} at 1 =\
Nan1sAnENsEEsLa T I lun1sUuA29819Wsn lnwnilu

800.0

€
‘—E_GUOTO— D # Controt—
# 150 mM
11 200 mM

Il

o
o

Fructosamine (um
N o
g 3
o ()
\“*‘«:
D

Time (hr.)

\ ' o PV |
* fianuuanaiwetaiiisden P < 0.05

= a a [y} ' o oo Y g ] )
Uit 1 Bunamsgnlnenfiulusiegramdnmsduiiensdudurenhnianglaasieg uien 24 4l



thivdesmamgudndunan 2 dou dhuwuduimangleafifimnadudu 150 uaz 200
mM flganadl 37 ssmwadua Wuan 24 §alus wudwdanisuadunan 24 Hlug USinangnla
ﬂj'\ﬁul,ﬁmqa%ul,tazﬁﬂmLLmnﬁhaaEJ'Nﬁﬁaéi'}ﬁ'mﬁ p < 0.05 %1 2 Aty szezatlunisuuena
snnnh 24 Hluslunsiiuiuagnlagfuligedu suthlunsAnufaluagldamdudurenina
nglnafiaandudusinag dulussezian 48 dalus Wemeududuvesihmanglrauagsyesiiantu
MUl Auasanensageuly aee 2

d 1 o ) =
1.2 msfnwaudnduvainglasililunisunsdtagnenlngndiu

a3 2 Uhnamesenuiduduveingleaildlunisinawndiluvasannassvesnsndangnlaeiiy v
msunuiian 48 alug

anududuvssitnanglag (mM)

dsiadl
Control 50 mM 100 mM 150 mM 200 mM 250 mM 300 mM
Plasma {ml) - 4.0 8.0 12.0 16.0 20.0 24.0
500 mM Glucose {mb) 39.2 35.2 31.2 27.2 23.2 19.2 15.2
0.02% Sodium azide (ml) 0.8 0.8 0.8 0.8 0.8 0.8 0.8

l o a
nan1sanwIAYLtuduraanalaanldlunisinawaunsnlnaniu
PEINTUNFIRgUInAstuMaluanMeTaendunan 48 Falus Wnan1snagey
= ) a/ A
USunauisnlaenily dagun 2

900.0

Eohr.
2 800.0 848 hr.
£ 7000
£ 600.0
£
3 5000
€ 400.0
£ a0,
8 3000 7
O
€ 2000
e
100.0
0.0 7

Control 50 mM 100 mM 150 mM 200 mM 250 mM 300 mM
avduduvaanglas (mm)

' ' o o o
Henmuanasetniidod @y P < 0.05

= a a @ 1 Y 1 v
UM 2 Ysnamgnisenfiulusedravdanisusidunian 48 4alus



(Y ) g (Y g o LU 4 J 8/ !

wdamsusiundeaiuiimanglaaianuidududiag laun 50, 100, 150, 200, 250 wag 300

a i . &) 1% a  a a ae d o & a a % a o ¢
mM Taeil Sodium azide Wuansdumsiadeiulnvesqduid edudinmiaigiulnveatioqduvsd
Tuoens fodrsgnrannasndeiluvaoanaaes udnhluvuiigamgd 37 ssrmwadea Wunan 48
s Ty wdnthuhdedaiulugiu 2-8 ownwaidea daiald 1 Ay dewhdegrmgnlngiiiv

' 9 - v w ¥ o a
wgautdldnasauung 1.5 ml namsvadeu w1 Anruiduduimanglaa 200 mM fvsinamsnts

a o X v < v v g & Y & o

grfiuiutugege ddideniimududuimativsdeusedugs wevageumarinluieifeiuues
ANNAIIVRITARNARDUANUNINTFIUNMTHANTHAD1989 SO 17034 - general requirements for the

competence and consistent operation of reference material producers

13 mawieaaavasau Fructosamine #awnssuddnisinaiadu

1) shhiesnsanfuihaanglrafiaudiudu 200 mM Tnedidasdaunisueanves
Wananwnies D-Glucose Wag sodium azide Wudhmduivanza

2) shlunialug Incubator flgamai 37 °C Wusguzm 48

3) wdamnmsuy 48 $alus vhasitufegrauavgeautsfeddldvasaussguuindn
Wums 1.0 mL

1) dnaiavusunal Fructosamine, Glucose, Total potein kag Albumin ifiafinwn
hinuesnstediale

5) vhnsdwseeududodeaty S 10 Feg1e (1=10) uazAIUA $1um 5
fetne (n=5) veefaedrann q fudl 1,7, 14, 21 undrarsadfiauleesdian
Wasuuadly Tasmsnsedauaznsquasiadioadulunudeimunnuminsgiu 1SO
17034 guide 35

&’ o o/ o a
2. msfinwanuduiiaifieaiuuazanuasiivasdguusgungnlneiily

o . A s X o ‘u . - Y ol e
FflunsnaaauiazUsyidivanuduilioeniu (Homogeneity) waya11AR (Stability) U89

TanuusgunnlnedunuunsgrunMskaniagmadey IS0 17034 wagthwaitldannieslfuAnisun
AMIMAIRARINNINTFIU ISO Guide 35 Wetszfuanuduifoiieafulufedimasniditunas

LWIIMABA UAYANAIR WU Classical method wanisvageufinwiauduideifisntu uansds
A58 3 UaYM1I N 4 wazanuasivesiinlaediuluiaguusiu uansds m1579 5 uag 6




& Y] . o a [y
M3 3 wanswamsnaaeurnduiiedeaiu (Homogeneity) vasianuusgunnlngfiussiiunan

Fructosamine Levels (g/dL)

Medium
Mean 378.6
SD 1.759
%CV 0.465
Feal 0.564
Feritical 3.020
Result Homogeneity

nsUseiiunanisnaaeupssnduideideatu asufuRmumnasiunasgiu 1SO Guide 35 Tay
suRunanal¥adi@viaaey ANOVA Single Factor 81 Fea < Fatical 1A shetnaiianududodeatu ain
NANSMARRY WU A F vesnisnsaatadmignlneniiy seiunans windu 0.564 eflenfesndn Faicl
(3.020) Fatfu Famuusgugnlnendussiunaniinnuduiodea

L a 1Y) | o/ a [y
A58 4 uanaransvaapualsLduliiaidieniy (Homogeneity) vaadanuusgunsnlnendussiugs

Y

Fructosamine Levels (g/dL)

High
Mean 632.8
SD 3.061
%CV 0.484
Sbb 3.230
Sr — 2.419
Result Homogeneity

‘ , o 4 X & o o w ow G w
wanewme: Homogeneity = Jaquusjuiniendufiannduiiodetu musdmiunhlvldiduianauugmnm
nanageuATIE IR fiRnts suinasgIu ISO Guide 35

o L4 = A‘ =l o e/ v = ! 1
dwdunsuseidiunansvegauanuduilioferiuvesssiug wldnswisuiisusswineg
1 2/ 1 U ] = 4‘ = LY 1 )
Seo WATA S¢ 61 Sob > Sy wansIdaglianuluilofeniu uazanmaneaaunudn A1 Se (3.230)
1 @ Q’j o) o L =l &’ =y o
W S (2.419) fatly Taquussurgnlnenfiusedvgsfinnududedeaniu



A58 5 Wan1IVIndeuALAL (Stability) vesTasuusgurignlagdiussiunan

Levels 1381 Mean teat teritical Interpretation
Jufl 1 378.90 - - ;
N Juil 7 377.90 0.56 2.31 Stability
Medium Fudl 14 391.30 4.54 2.16 Not stability
Fufl 21 396.50 4.03 2.31 Not stability
Sufl 35 401.70 6.87 2.16 Not stability

amsadauAAsvesTaguUssUNgnlafiusefunansildannnisnsae falaedesufiRms
WUy Classical method Liavinsduramunasiiinsgi 150 Guide 35 dwmsumsdafivTaguusgy
ViiSugamai 2-8 ssrnwaidoa wudt Taquuszungnilae fiufien ta < t i fmsdafulussezina
7 u dessaAnuannzasinduludududegamgl -20 sseneaides wud Yaquusguwgnlaeniiull
| A1 teal > t entca w9t laifinnunsdhy ey Faquussungnlsenduseiunanaileuasiafimsdaduly
gluduszezim 7 3

AN 6 HANIVIAABUAILAN (Stability) vesianuusunsnlneniiusyiugs

Y

Levels I3} Mean teal Teritical Interpretation
Juit 1 634.70 ) - ]
Fuft 7 638.10 1.44 231 Stability
High Fudl 14 686.70 6.6 2.16 Not stability
ufl 21 675.30 2.67 231 Not stability
Jufl 35 689.30 0.82 216 Stability

a/ Uv o/ = A o ° ) V ] N
dwdunanisvngeunuasiivesiaguuszungnlaeniiy WevnisdiuaminueinInggIu

1SO Guide 35 wu31 nMsdaiuigiugangll 2-8 asraidea Taguusguiianuasiilussesinan 7 fu
4 U 1 ! L2 ta Qs =2 ¥ HI Q)
LAsTiszEEIAn 14 FU WUAT teal > t citcal WR9I1 Yaiquussulaifinnuasda Fdliivdeuanensdafiv

[ =

Ld 1 = J A ) L ! o Nv LY
ugududeganigh -20 asrailea wuin fisvesiaan 35 U JaquUsgulian tea < t ciical 98 FeguUs

[

) v o LY 8/ ! s
sunsnlnnfiuseiuge fanuasifinsdafivludududdussesina 35 Ju
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KPI-14
N3TUUNT NN TAUREMNTIY

nszuaumInskaniaguussunideatenisinawnduneluvadilinifonuas

Tunasannaas (In vitro glycation)
gunsafuazinTasile (Instruments)
w3nede (eflen 4 )
dnines auim 250 mL
USUUSHI9S 1w 100, 1,000 wag 2,000 mL
WyAAUENS
290 Duran
Micropipette
\A309mTIVIAT IS0 HbA . (CLOVER Alc)

P a o .
WAIDINTIVNATIZVUSU L HbA . (Fine Care)

0 © N o R LN e

A V L7 1 . 0
wIestluindonunsdauiu (Hematocrit centrifuge)

o y = .
. isostunessnaznou (Centrifuge)

—
o

d \
. IAIDIPAEANTAZAIY (suction vacuum)
A \
. naoatuwies (Centrifuge tube) uIm 50 mL
. Screw cap micro tube YU 0.5 Wag 1.5 mL

= e
W N =

.._\
n

. Micro hematocrit capillary tube

[N
U

. vieaanea (Dropper)

16. ﬁ‘u’u (Incubator)
f151a8

T 7it—lﬁﬂﬂéﬂ%mﬁﬂmﬂﬂﬂmﬂﬂw e —— . N -
~ D-Glucose e
Phosphate Buffer Saline (PBS)

0.02% Sodium azide

0.85% Sodium Chloride (NSS)

e Citrate-phosphate-dextrose-adenine-1 (CPDA-1)

Y1nau

Ny RN




Asatiun1g (Procedure)
1. NISwsEUEITazaNy
1.1 AN5MIBY Stock d15azae D-Glucose ANy 800 mM

1) %a@15 D-Glucose 14.40xx N3
2) avae D-Glucose fsansazany PBS warusuySumsidu 100 mL

1.2 n1siwsengIsazane PBS (pH 7.4)
1) F3813 NaCl 8.0xx N3, KCL 0.20cx NS, KHoPO4 0.2x00x AT Wag NaHPO4 1.44xx n§u

2) thansviavumnazanemetnngy wazusuuSunesidu 1000 mL

1.3 A1SWWIEY Stock d19aza1e Sodium azide AA1MLYULTY 0.02%
1) %4ans Sodium azide 0.02xx Nl
2) arangfsansazany PBS wavusuusunnsidu 100 mL

1.4 A15M3EUsNIa¥ae Sodium Chloride (NSS) A1 dudy 0.85%
1) Fsans NaCl 17.00xx n$u

2) azanufEuIndy lazusuuSumsidu 2000 mL

1.5 NM5WSNETTAYAY CPDA-1 Anuudy 130 mM
1) qmensazaty CPDA-1 USuws 4.6 mL
2) hanldunusuusunswasusulsuinsmeansazans PBS wu 100 mL

2. MawsBNdagVasay HbA, faenssuisnislnaiady

~ 2 IvumeunswsEudhesaEen
1) dndenideniidinmnmnoutiluiSeTamadeu HoAL TnedesiimmasReiolod o
. doniiduns laind Weawtes
I. Junuengreadendasliiiu 2-3 wiau
Il Aindonunsdnuiy msinuseann 38-40% wazliifinmsunnueaead (Hemolysis)
V. ifiwesnanazaudenying
2) thinethadesiinunmsdansaadesusinde 1) wldvaen centrifuge tube 2um 50 mL
U517 5.0 mL waziin 0.85% NSS 9uiiu3nmg 50.0 mL
3) lutuwieafisnsid 3,500 rpm Wunan 5w
1) wdntugransasaediuuusendieiadas suction vacuum

o ¥ % iy - v \
5) edausdan 2) Taensiau 0.85% NSS wadtumdes aulsansavanvdiuuula



6)

i o L 1 1 ' A o o L
geasazanedivuussnuazyhnsifiuieadendiuane erhlvdnnldlunmswienian
nadeu HbA senssudsnislnadulutunousialy

7 - ;
2.2 Jumsun1sniEadagnagau HbA, Aaenssuisnisinantu

1)

¥

-] L2 1 L2 . . ° 4
Wedaienainds 2.1 umauiu 0.02% sodium azide wazdmanglaaianududy
400 mM
o 1 v =l a @
dlualug Incubator igeumgfi 37 °C Wuseasiaan 15 dala
LY 1 [ ) 3 LY = a v oo Y = 1
waamsuaunan 15 Flus haeseianitiunadlilnaueiud dwnaluden uage
'Y 1 | o X A

Windeauasdauiy iagnisiiiduvesanstuaiinals

g ] v o v A IJ U
\uegnedagmaday HoAy Inevandumieadfidnsi$a 3,500 rpm Wukian 5 uiit ud
AAENTAra1ETUULDEN

. - < 0 H -

wivluansavane additive solution dlaanuiduduranimanvansau

i ] vd 2 ) LY A o o 1 L2 1 1
Wiuded9lindaamgll 2-8 °C Wwaan 7 Ju Weasuimuaviinisgauwdediegneld

< =
MADAUTIRUUIALEN USRS 0.5 mL
[ ] [ & o Y] o LY ' o v 1
nnsdansaaanuduiliafeaiu 9uau 10 frees (n=10) UagAuawiivedtiegawn
U A U 4 1 d v 1

9 Ul 1, 7, 14, 21 aundnanstaaiiiaulessiirnuaeuudasly Tagnsasratanasnisgs
asosdulumudomuamuninsgiu 1ISO 17034 guide 35

*mawseniedndeannasinefesniuiintayaitou fil

USinaudlalnaluedu® (HbAw) = % (énn13 Boronate affinity)

USunudindenunsdauuy (Het) /A %

vnaludon = e ME/dL (Glucose meter) o
Waﬁ’ju'mﬂ%v’ﬂumsé'w = ﬂ%’{‘ir -

TunuReNe SEN—. T Funnununeng ﬁis‘q‘uuqatﬁaﬂ)
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KPI-15

nszurunsivg seRuviasufjunns

nszurunINsHARTaguUsIUniuwResfensinardunieueniadidaifanuas

Tunasnnnaas (In vitro glycation)

F
gunsaluaziATasila (Instrument)

1.

0 ® N o kR WD

10.

Al
1.

A S

\w3neds (nadlay 4 dumu)

R399 Magnetic Stirrers
wiawslimdnniuans (Magnetic Bar)
Jnines vum 250 mL

PnUSuUIUINT YUe 100 wag 1000 mL
WYLAIAUENS

297 Duran

Micropipette

Screw cap micro tube wuUm 1.5 mL

ﬁ‘u’u (Incubator)

dundes (Plasma) 1nanmunn
D-Glucose

0.02% Sodium azide
Phosphate Buffer Saline (PBS)
ﬁl'mél'u

2oA8un1s (Procedure)

1.

A1SASENEITAZANY
1.1 n15LSEY Stock drsazane D-Glucose AMUTUTY 2500 mM

1) %aa15 D-Glucose 45.00xx nfal
2) avane D-Glucose feansazany PBS wazusuusumsidu 100 mL

1.2 pswsBugE15asane PBS (pH 7.4)
1) a3 NaCl 8.0xx NS, KCL 0.2 AN, KHoPO, 0.200¢ N3 wae NasHPO, 1.44xx nd

2) YhaEsnaualazansfeingu wazusuuSuesiiu 1000 mL



1.3 M5LHT8Y Stock 81582818 Sodium azide AMMTUYY 0.02%
1) 4ans Sodium azide 0.02xx N3

2) avansmeaisazaty PBS wavusuuSumsidu 100 mL

2. mawissataauagay Fructosamine #asnssudgnisinaindu

7 1) hwdesnwausuihmanglaaiinududu 200 mM TaefimsnauGinuves
thides 2500 mM Glucose wag 0.02% sodium azide dheflusnsaniivneay

2) shluvnlug Incubator figamgdl 37 °C Wuszeznan 48 Flus

3) wdaRNAITUN 48 dalue vmaiudethaazgaudsiegslanasaussyguuiaiin Yiuns
1.0 mL

1) dawsvianidsuna Fructosamine, Glucose, Total potein wag Albumin Wenw
unuvesanstuediiaule

5) vinsdamamnaduilaivaiu $uau 10 fetha (h=10) wazeunwvesiaagmn
q5uil 1,7, 14, 21 qunianstueifaulassddnldsuniady Tnenisasninuaznisdy
asrseslulumudaimuaniuiinsgiu 1SO 17034 guide 35
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Abstract: Hematocrit (Het) measurement using a centrifuge method is a common laboratory testing procedure at primary care units
(PCU). This study evaluated the performance of Hct measurement by a centrifuge method in health promotion hospitals (HPH) using two
assigned values from expert laboratories and participant consensus, Two processed blood materials were tested for homogeneity and
stability and then used to evaluate the performance of Hct measurement by a centrifuge method. All the materials were distributed to 132
participants, including 24 hospitals and 108 HPHs through the Proficiency Testing (PT) Scheme, following ISO/EC 17043:2010 guidelines.
Assigned robust means and standard deviations (SDs) were calculated from three expert laboratories and consensus from all participants
using algorithm A according to ISO 13528: 2015. A paired t-test was used to compare robust means between the expert laboratories and
participant consensus. The performance of the Hct measurement using a centrifuge method was evaluated using z scores. The Hct in
processed blood materials were homogenous and stable for use as PT materials for three weeks. The means gf Hct assigned from the
expert laboratories were significantly different (p<0.05) from those assigned from participant consensus. Over 80% of HPHs had a
satisfactory performance with z scores = 2.00 when using both assigned means from the expert laboratories and participant consensus, with
the exception of low levels of Het when using the assigned mean from the expert laboratories. The Het measurement performance at a low
level of Hct, , was significantly lower compared to using participant consensus (Chi-square =34.89, p<0.001). This study shows significant
differences in the performance of Het measurement by a centrifuge method when using assigned means from expert laboratories and from
all participants. Most of the HPHs had a satisfactory performance for Hct measurement by a centrifuge method when using participant
consensus. However, half of HPHs require performance improvement where there are questionable and unsatisfactory evaluations when
assigned means from expert laboratories are used.
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l. INTRODUCTION

The centrifuge method is recommended by the World
Health Organization (WHO) to determine packed cell
volume or hematocrit (Hct)'. Het is a useful laboratory test
to diagnose, monitor, and screen for anaemia’, In Thailand
there are approximately 9,800 primary care units (PCU)—
also referred to as “health promotion hospitals (HPHs)"—
and they all determine hematocrit (Hct) using a centrifuge
method performed by either a nurse or public health staff as
a form of point-of-care testing (POCT). In the Thai Ministry
of Public Health’'s (MOPH) 2011 ‘Strategic Plan for Good
Health’ was announced to determine Hct in elderly and
chronic disease patients to screen and monitor anaemia®. The
quality of Hct results depends on the measurement skills of
HPH staff and the accuracy of the Hct centrifuge. The Thai
MOPH provided the national guidelines for laboratory testing
as POCT in 2015 and the proficiency testing (PT) scheme
for Hct determination using a centrifuge method by the
Regional Science Centres to assess and improve the quality
of Het results. However, few HPHs participated in the Het
PT scheme due to limited amounts and quality of blood
material such as homogeneity and stability and the regulation
quality of laboratory testing at PCUs. The present study
assesses the quality of Hct determination by a centrifuge
method in HPHs in Chiang Rai Province, Thailand using
processed blood materials that were investigated for the
homogeneity and stability of the Het in blood materials.

2, MATERIALS AND METHODS

The study was approved by the Human Research Ethics
Committee of Naresuan University (IRB No.359/2016).
Processed blood materials® with two levels of hematocrit, a
lot.#61801, and a lot.#6 1802, was produced by We Med Lab
Center Co., Ltd. using a production process which was
approved by ISO 13485:2016 & EN ISO 13485: 2016
(certification number MD 70361 1) and which also followed
standard guidelines for reference material producers, ISO
17034°. The homogeneity and stability of the Hct in the
blood materials were investigated by the technical request of
ISO 17034 and by following statistical methods in 1SO Guide
357. The stability of Hct in processed materials was within 6
months and 30 days after opening,

Molecular biology
2.1 Homogeneity and stability of Hct in PT samples

Before using the processed blood materials with the PT
samples for Hct measurement, the homogeneity and stability
of Hct in the two blood materials were investigated by
following ISO 135288 to perform statistical analysis with the
PT. Ten vials of each material were randomly selected and
measured in duplications for Hct by a centrifuge method at
an expert laboratory for both within-sample and between-
sample variations. Cochran’s rank statistical analysis was used
for a within-sample variation and deemed acceptable when
the Cochran values did not exceed 95% of the critical values
of Cochran at |0 samples. Between-sample standard
deviations (S,) were calculated according to ISO 13528.
Between-sample variations were acceptable when S, was
within 0.3 fold of sigma pt (Opt). Five vials of each material
were randomly selected and measured in triplicate for Het by
a centrifuge method at the baseline date before use in the
Het PT Scheme and 3 weeks after the baseline date. Mean
differences of Hct at 3 weeks from the baseline were
accepted when they did not exceed 0.3-fold of opt.

2.2  Performance evaluations of Het determination
through the PT Scheme

A total of 132 participants, including 24 hospitals and 108
HPHs in Chiang Rai Province, Thailand were enrolled in the
PT Scheme for Hct determination by a centrifuge method.
Two blood materials were used as PT samples and shipped
to all participants. The assigned values including robust mean
and SD of hematocrit were calculated from the consensus of
all the participants and the three expert laboratories using
robust algorithm A and by following the ANNEX B
worksheets of ISO/IEC 13528: 20158 Three expert
laboratories were selected based on the following criteria:
Certification of 1SO 15189'%; CV £ 2.0%; and accepted
performance for six previous rounds of Het determination by
a centrifuge method. Performance evaluation was performed
by following ISO/IEC 17043 standard guidelines for PT”.
Instructions were provided to the participants in Het PT
Scheme and the transportation of PT materials was
processed by NU MLC Proficiency Testing Center'', which
collaborated in this study, and its PT process is certified by
ISO/IEC 17043. The performances of Hct was investigated

~_ through the PT Scheme and using z scores_calculated using

the following formula:

z= (x; - Xpt)

Opt

The x; is the meaning of an individual laboratory. The X,,, is
an assigned value consensus from all the participants or
calculated from the expert laboratories. The o, was
calculated from the relative standard deviation (RSD) of 15
previous rounds of the PT Scheme of Hect by a centrifuge
method which was 4.95%. The formula to calculate o, is
from the mean of each material multiplied by RSD%, in which
RSD% is 4.95. The performance of the Hct determinations
was divided into three categories: Satisfactory (0 < z < 2);
questionable (2<z<3); and unsatisfactory (z>3).

3. STATISTICAL ANALYSIS

The data obtained were analyzed by following ISO 13528.
Student’s (paired) “t” test was used for analysis comparison
between assigned mean from expert laboratories and those

from all participants. Probability value (P) of less than 0.05
was considered statistically significant.

4, RESULTS
4.1 HCT homogeneity and stability

The homogeneity and stability of the three levels of Het in
the processed blood materials are shown in Tables | and 2.
Within-sample variations of Hct in the two processed blood
materials were accepted with Cochran values which were
less than 95% critical value of Cochran statistic at 10 samples.
Between-sample variations (Ss) were within 0.30,, for two
PT materials and were accepted according to ISO 13528 for
homogeneity. The mean differences of Hct in the third week
were less than 0.30,,; as shown in Table 2, therefore the Hct
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in the two materials was accepted according to ISO 13528
for stability in the third week.

4.2  Assigned values of Hct determinations

The assigned values, including the robust mean and SD of the
Hct determinations by a centrifuge method obtained from
the expert laboratories and consensus from all the
participants, are shown in Table 3. The assigned values
obtained from the expert laboratories were significantly
different (p<0.05) compared to those from the participant
consensus, by 1.56% for blood material #61801 and by 1.08%
for blood material #61802.

Molecular biology

4.3 Performance of the Hct determination by a
centrifuge method

Performance evaluations using z scores are shown in Table 4,
Fig.1, and Fig.2. 80% of HPHSs had a satisfactory performance
with a z score of 2.00 when using the assigned means from
the participant’s consensus. However, only 54% accepted
performance when using the assigned mean from the expert
laboratories instead of using the assigned mean from the
participant consensus (Table 5). Performance of Hct
measurement at a low level of Hct, when classified by z
scores using the assigned means from expert
laboratories,ories was significantly lower than those using the
participant consensus (Chi-square =134.89, p<0.001).
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Fig 1. The performance assessment of hematocrit by centrifuge method plotted
by z score in the Laboratory Networking of Chiang Rai (Blood material#61801).
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Fig 2 The performance assessment of hematocrit by centrifuge method plotted
by z score in the Laboratory Networking of Chiang Rai (Blood material#61802).

} 5. DISCUSSION of Hct results. Yet only a few HPHs participated in the Hct
1 PT scheme due to limited blood materials and the high
The Thai Ministry of Public Health provided the PT scheme number of HPHs in Thailand. The MOPH provided National
for Het determination by a centrifuge method through the Guidelines for laboratory testing in the form of POCT at
Regional Science Centres to assess and improve the quality PCUs*!? pitch to improve medical services and laboratory
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test quality, including Het. This study used processed blood
materials manufactured by We Med Lab Center Co., Ltd. and
the production processes were certified by ISO 13485.
Homogeneity and stability were investigated by the
manufacturer and also before used as the PT samples for Hct
determination by a centrifuge method. The processed blood
materials were homogeneous and stable until the closing date
of the PT Hct Scheme which ensured the quality of the
processed blood material samples during transportation and
the PT process. The homogeneity of Hct in the processed
materials #61801 shows a between-sample variation (s,) not
greater than 0.30,;. In theory, the homogeneity of Het was
considered to be adequately homogeneous since the s, were
less than 0.30,,% The stability of Het in the two materials
was accepted at least 3 weeks from the baseline and also at
the closing date of the PT Scheme with biases from the
baseline Het in the third week were less than 0.30,,. Hct in
both processed blood materials were stable and
appropriated for use as PT materials according to ISO/IEC
17043 (9). A previous study” of CDC used dried blood
specimens for infectious markers in a PT Scheme, but
materials for Het by a centrifuge method must consist of cells
and plasma portions, and variations in a matrix of material
are broader that dried and lyophilized forms. The SD of the
Hct measurements from all participants was greater than the
variations (data not shown) obtained from the |5 rounds of
Hct PT. This study used o,,;. for Hee determination derived
from RSD (%) at 4.95% of the previous |5 rounds of the PT
Scheme of Het, RSD technically removed the outliers and the
data was provided by NU MLC Proficiency Testing Center
which is certified by ISO/IEC 17043 and PT Scheme ID#
499362 on EPTIS website''. It is thought that assigned values
can be generated from the general consensus of participants
or from a group of expert laboratories. However, the
differences between these assigned values can be an
influential factor for the quality of the Hct results, such as
their measurement skills, the accuracy of Het centrifuge, and
the accuracy of the Hct reading scale. This study therefore
selected three expert laboratories certified by ISO 15189
and with certified calibrations for Het centrifuge and where
professional medical technologists performed the Hct
measurements. A disadvantage of using assigned means from
the participant consensus value is that it can lead to an
inadequate attitude to improve performance and achieve

- —high-quality—Het -using—the centrifugation - method—if -most —

participants have systemic errors in their Hct measurement.

Poor analytical “techniques, uncalibrated equipment, and

other errors can lead to unacceptable performance

evaluations. The details of Hct determination and quality
control at three expert laboratories, 24 hospital laboratories,
and 108 HPHs are shown in Table 6. HPHs have used inputs
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such as Hct centrifuge calibration and staff training instead of
performing internal quality. control'’, according to a low
source of blood material for Hct determination by a
centrifuge method. Only a few HPHs had appropriated Hct
centrifuge and Hct reader. CLIA 2019'* recommends the use
of bias <4% for criteria to accept the performance of Hct
determinations in proficiency testing, and this criteria can be
used for further investigation by using assigned means from
expert laboratories as target values and use cutoff at the bias
that does not exceed 4% of the target values to be
considered as acceptable performance.

6. CONCLUSION

The performance of Hct determination by a centrifuge
method derived from assigned means that obtained from an
expert group and all participants was a significant difference.
Most of the HPHs were satisfied with the performance of the
Hct measurement by a centrifuge method when using
participant consensus. However, approximately half of the
HPHs must improve their performance as they had
questionable and unsatisfactory evaluations when using
assigned means from the expert laboratories. Proficiency
testing based on assigned values that were used to assess the
quality laboratory results for Hct. Therefore, PT providers of
the Hct measurement should consider using an assigned
mean and criteria for acceptable performance.
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has successfully completed and passed the
examination given during the training on

“ISO 13485:2016 Requirements & Internal Audit”

Presented on 24— 25 December 2020
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Course Director




SULD SCUINGS D.m“_.n_ BT L waLn LB MELURLEY LULRIEY

m i

(elgiamngs ppfehiaLn) (TOFECANG WILELIWALLELLWELILES)

o=

S e ,Mﬁk,_ Q 2@»«%&
> /> R s

b -
W07 MELUTIEMLTLLI (SDUSISJUCD O3PIA) ccﬁrsnpnw??cp?imﬁ
H9GZ MBLLUM 1T — 0T WALALLWAS

Bunsay Aouaijoid 104 Juswainbal |LIauUSE — 1UILUSSasSe AJULIOIU0D 0T0Z “mqgt 31/0S! ﬁrmm.@rnszgmmwa

PEEICLLM ELULREMENGSLUNLN

BMBRE LRAIIELISILRL

rﬁw@ﬁj@@ﬁﬁ?@@wg\@@wmm_ﬂ?@R@F

BULE wum@.d?m.& ?mj WIel § WS ,

REs 3

BRI gery




KPI - 18
N5 10U levUAILEIE UL
N13A189NDABIAAINN3

2 1594




KPI-18.1

& L% 1 3 4
N5MU 52 laBUAIUEISITAIE N1T018VIBADIARNINUY

Tasan1s3ds “nsiaunianuasauaudiuiguaziandndeyiaben
3 =) ] s a L= ) | a
wazUwEpadmsun1In e wialulnalue Tuduazwnlaanfiy
ANNSFIU ISO/IEC 17043 uag ISO 17034”
1394 daA3TEAUNTNT297 ATl lnatuaTud AaaInsgIu 1ISO 17034
3

Ynuumsuszgumdlng (Video Conference) rinulusunsu Zoom

TuSufl 13 flusneu 2563

o auayulagulszanukuRUYszl 2563 - -

o

Toe a3, unns an3gsna
s 14 o o/ o/
WIntlaseN15I9E/HIuNU

ANIZEAMITANEAS ANIINYIABULTATS Jmdnfiuylan



wuvudsUAanTsa
TassmsausuisnmsuazaneveawmaluladiBeujiing
o aaa W o a o ol
389 aarssfunInTIdrszdilalnaduedudniuainsgiu 1SO 17034

auayulnglasean1side sWan Saauageuamduaz Tanisduindenuasinmtiodmi
nsasaadianevdlulnatue fuduazswznlnerfiunauaingsgu ISO/IEC 17043 waz ISO 17034

1. NANNITUASIIANA

TAsenTs "mswwmaamwmaaummmmmu,a"mmEmawumLaamLaummaaaﬁwsumims'm
Anssidlulnadueiuduaswsnlaeiunuuinsgiu ISO/IEC 17043 uag 15O 170347 mmaﬂswaaﬂma
wsummswamammuauﬂmmwaiuinauul,muﬁvmummﬁw ISO 17034-Reference materials
producer waaﬂgummsaaamsaquauwma URINYIRLULIAT m‘lumsauuauumsawua"wwmms
Namaﬂmmmmmwaiuinauumw Lwa“lwﬂmnwaaﬂgwms ummmavLm‘lamsmmmmmq
483 Heatunisnaaeuanuiudeienfunazainungsa (Homogeneity and Stability) afifnaaeu
ANUAGITEEE7 (Prediction interval regression (Long term stability)) awEnsolunsaduives
Yaanagau (Commutabitity) nsinuaA1Taga#BY (Characterlzatlon) ey msm‘wummmm‘tu
wuuau (Uncertainty) m:umsamausm‘mmiLLaungummsmmnumimmmmmaaamu

2. Snguszdsd

el usvadvinsuasmseusidsUfii (Work shop) tiummiiluldlsassdunisduane
yeadi TneAngnns a5 Anfon eduay Thinasinendiungnis anaatuunesineiend sams
sanAsumnunuiy tasauetusinarsduny 1WA MEnemadnnig aanasd dningrmans
waztininenaansniswimdlulasinis nswmunfaavadeuanudiuiguas fans1Bsladenuay
Thdsdmdunsanadianeislilnadue Tuduaswinlaefiuauinnsgi 1SO/IEC 17043 uas 1SO
17034”

3. ngandlwang ' eI~ e e -
 yamnsviesufians Wid dwihiesfiines §ipnnagmuanu {lamsinins dninenans
v a e 2 1 o) a ol A a A at o) o

3% faeidnide M3nwmadnns wavypainsduy lulasans “maianidggnegauanudiung

u

2

LLﬂsi’ﬁanﬁwﬁmL?iamLtasﬁﬁmﬁaaﬁw%'unﬁmaﬁLﬂ'iwsﬁ%‘lu‘[ﬂaﬁuLaﬁu%LLazquImmﬁﬁumu
11W3FIU ISO/IEC 17043 wag ISO 170347 U 25 AU
4. UsToniiimainezldfu
1. 1efuanug wasfanudlafatumssnudmeadafldlumdde munasgunisaie
Fangn984 15O 17034
2. awnsmhluldimusdasdueilulaquussuanidenls

win2/9



5. 518AZLBEANTANLUNNS

= 1 a wa td aaa v o o
TasamseusidvnmsuazdreveamaluladiBu fifns i5eq afiiidedunisnsaliagz
slulnadueYudmuunasgiu 1SO 17034 fisgasidendil

Y

#wde: 1. manaasuaruduiofeafusayauniia (Homogeneity and stability)
2. NSNAFDUANUAIMTEEZE (Long term stability)
3. MIsAnwmLENLNsaluNSESUTLE (Commutability)
4. nsfmuariaanageu (Characterization)
5. MstvuaaAlsiniuey (Uncertainty)
Suiaan:  Suil 13 fueeu 2563 a1 09.00 - 12.00 v,
sUuuu:  msUssgamslng (Video Conference) Wulusunsyu Zoom
mens:  asAnRen Wesway dnanesinendiuigns anaaitienaTive uiani

fidrous  yeansnglulasimsideuasyrainsainatsuen S1uu 23 AU

6. A7UNMSHANNTALTUNNS
a 1 a wa d aaa o o a =
nsausATIMTlazievanmaluladiBafiinas Seq adifeiunisnsiaiiasissidlulnati
o o - I\ aad d o a I a v
I fudmnuansgiu 150 17034 lupsall ldusseneadiiniieafiunisnsaiiessilueuide Ty os.
a a A L4 1 a va p 24 174 o 1 aa & L%
Anden W@eduun WisliyaainsiosjUAinag danuiuasidilanisdumamddn inganunmaday
audulilaiirtunazariuneda (Homogeneity and Stability) afifinadauniiumefiisseseld
. . . . e s 4 as
(Prediction interval regression (Long term stability)) aa1ua@1u1salunisaduiiaesiganaday
(Commutability) n15ivuad1iannaaey (Characterization) agn1sdivuadia1uliniuey
. & v a ' o a wa - <
(Uncertainty) ifludu TagnmiseusiArmisuazarenaamaluladidaljiiinisillaiiniswaniudeunin
a v ' | v v 1 v a ° | ) 1)
Anuituuastalauniusiiyaains Wieldilanudilaetiauiate naanauiilignisufulauasinm
szuuUfURanuliiAaUszaninandsliuanaig

Wi 3/9



sreeunsUszfiuanuiawelanisausudvimsuazatenaamaluladiBeUfifinng

P aan o o a = o
1509 dhRIseRuA1sATIsiesidlulnaduedudaiuuinsgiu ISO 17034

atfuayulaglasan1sdsy msvaunTaguassuanudunguasiagdudwiadeauaniwbedmiu
nsnsaaitasevidlulnaduefuduazugnlawnfiunasnnsgiu ISO/IEC 17043 uag ISO 17034

1. ANSNBUNAULLUABUAIY

guinsneusy 23 Ay
Feouluvdeunm 17 AU Andufesar 73.91
dlimounuuasuniy 6 AU Andudesas  26.09

4

2. wan1susiliuanuiiawala
aaud 1 dayanly
A o 3 2 q'J L
a319fl 1 uansduauseeaz deyainluvesneuuuvdeuny

Hayanaly 91U (rY) | Seuas (%)

Auve : e v @
819158 2 11.8
inineeans/ganeidy 5 29.4
nmadansunwnd 3 17.6
WUNIUUTEY 2 11.8
fan/dndnw 5 29.4
SN, 17 100.0
MBI/ L
AMSEANNYAERS UNTINBIBULSAS 11 64.7

_ | wmhevwaedysienew. ) 6. | 353 /. .
] 52 o 17 1000 |

< o a 1 t o ° 1w a Y aar o
AR 1 wui feeuuuutssdudndvgiviensdumis dninetmans/deedde wavide/
LY a [ & o) a £ e & ¥ 4 LY a o
indnw Aadufosas 29.4 st e dninallanisuwnd AnluSesas 17.6 uazduq (WinauusEm
a 2/ | o ' ] 10 o a @
uarennnse) Anduderny 11.8 wazanuivhau wui daulugvhanufinuganiigmand winingidy
wsms Andudesas 64.7 uavsesann Ao wihsnunasy/envu Andudesay 35.3

wia/9



o
ADUN 2 ANUNIWD LD

InaeinsUssiiussRumuRanele wemuavuuaie il
ATuNURAYSEWIG  4.01- 5.00
ATUULLRAETEIN  3.01- 4.00
AvULUIADSEWIY  2.01- 3.00

swuwadessdng 101 - 2.00
ATIUULRAESTWIE 0.0 - 1.00

[

-3
Mg
VN

=5
RN

=f
e
REGRE

<
wInWgn

un

Yrunane

4
Uy
o

Youiign

1

5| Y a 9 a Y '
19790 2 LLaﬂQﬂ?qNﬁ\‘iWEﬂﬁ]sﬂ'ENQJJmaUU53Luuﬂ'\iL‘UWWQﬂqi‘Uisﬂqﬁnqjqﬂ'ﬁﬂ']um'm‘]

okl szAUAININE (D sy | PEIY
: a
5 | a |3 [ 2 |1 1aAY
Frunaganiunisusseie/msliuinas | e . a0
. /P 41.18 | 58.82 | 0.00 | 0.00 | 0.00 | 100
1. UnuukaztumaulunSAEuNTUTIENY 4.41
M || O | © | O | 01
L 47.06 | 41.18 | 11.76 | 0.00 | 0.00 100
2. svpgnailuniseusuilnUwm ey 4.35
® | M | 2 o | © | 17
v £ . 58.82 141.18 | 0.00 | 0.00 | 0.00 100
3. anuwSauvesgunsallanviaylnsal 4.59
(100 | 0 | O 0 | 0 | amn
v a . v o 4 |764712353] 0.00 | 0.00 | 0.00 100
4. NM3UIN/8ngAuazaN Uit 4.76
(13) | (4) (0) 0 | (0 | (7
auAneIng , e g i
1. Inensfianud anuting awnsadignea | 76.47 ( 23.53 | 0.00 | 0.00 | 0.00 | 100 176
arduazesuneiifonildodadaian ) | @ | © | 0| 0| a7n '
- va P 76.47 | 23.53 1 0.00 | 0.00 | 0.00 100
2. iwdawslanaglasulsslevdanmsussens | | o e s |
(13) | @) (0) 0 | © | an
dounsiheodloly . - o ’
1. viflenuiiule anansodenuialesuly | 47.06 | 52.94 | 0.00 | 0.00 | 0.00 | 100
Uiudszandldlunisu il wavanunsaln 4.47
- cad v ® | @ | 0 o | 0 | an
AUSnwniausInaule
o vt ve o . | 47.06 5294 | 0.00 | 0.00 | 0.00 100
2. gnansmhanuinldsulumeuns/deveald 4.47
(8) (9) 0 | (0 © | a7
e 4.57

wih5/9




2nasdl 2 wudh anuawslavesgreunuuysediunisidiousida juRng egluszduunn
fign Anliudiadsin 4.57 asuuu Tasshumsduiiunisussene/nisivinig lugunuunastumeulu
mMssfiunsussens sresatlumseusufinnumnseay anundeuresguniallanvimyunsal waznns
Tiusnns/dnneanuazmnveadmind eglusedusinitgn Andudade 4.41 4.35 4.59 uay 4.76
azluy Ay Tudineins Tuhdoineansilanag anudnng aansodevenniiuiuaseduiy
Homlgdesadaeu uazaufimelawavusylondtldfunnnisussensi sglustduinniige Andu
Fade 4.76 Avau wavludumsiharudluld Fdeviuiianushile awnsehanudailasuluuie/
Uszgndldlumsuiieuld aunsalidninwudieusaneld wazanusaiauTlFulUmeuNs/
dnemenld aglusvAuiniian Andudiade 4.47 Asuuy

| a a ¥
AOUNl 3 AMUARALTILLAZYBLEUDLUY
1. Wumseuswesulay ewarliauysalivinmsausuai Lazasadllanavinasdeasitnlaunniu
& et v & &
2. Wumsevsufidnasdnlussesy aiaue

3. #5UnAavINNNT LA TN

8/ L 1 I - VA 8 1 E-3 U
ndayadandn wudn nsusziliuanuiawslavesiidnsiuniseusuirinsiasaenen
a wa A aan v a a s v
wealulaBiBefuanig (Fes ad@iduiunisasaiasisilulnaduiefudaunasgiu 1O 17034 S
s amnsussEeanae 23 Ay lenaunuulsediuaiufianela 17 au Asdusesas 73.91 dwlng)

[V V|

fidrdaitlunisussoneuasmeunuuUssiiuduininedand/diaeide wasldn/indnwn Andudes
4 o ] I o A a / =
8% 29.4 uasaonuivhaudungihnuieurannymans aingfeusens Aaduiesas 64.7 uwas
L T a Y v a =t 1% 1 [ s < a [
guthsauilansussereivinsluaiaiildneudseiiuanuiianalaludiueiieg eglussiuuniga Andy
1 A HI ] o 1 14 ¥/ [J a LY a
AnafeTiy 4.57 azuul Faannsawisindedesld e dunsduiunisussens ludgunstiuimy
o Y v o o < ! < a ¥ a &
snngmuazmnvaaimig sglustdunniign Jeadegegaandu 4.76 avuuu ludwiveins e
CY 4 al el i) o) ] 4 _a 19 o 2/ 0‘5
aswideilssfuinniigawintu ddedogeaadnidu 4.76 azuuu wagludiunisiinuiluly veaes
o ¥ o 1Y) o "\ oA d a 4 P 2 1w v P 1Y) P
wadailsydusnnfigaiiniu Ianedegagadadu 4.47 Aviuu Geavliuiglin3900UsHETEAUATILNS

4 Y
walasniigaluyneu

Wi 6/9



nsdnsusuirinisuazareveamalulaBiBeufiinig
4‘ aaa o o (= o [ 4
589 “adfdvEiunInTAs s lulnatuia dudinnuuinsgiu 1ISO 170347

Fuonfind @ 13 Augneu 2563 1781 09.00 — 12.00 1.

aduayulasyAfosuussnausuiiu U 2563 Tasams “msimuniaanageumiuduiguay

14
[3 A

fandrederiadonuazinvdesdmiunsaraiinnsidlulnadueiuiiazwinlagiiiununsg
ISO/IEC 17043 wag ISO 17034”

el' v v = 1 =S oa a wva
sedagidtausuivinisuazatenaamaluladieljuans

a76u e . wdosen
1 | evfefen desuiy A0UUINATIVE WA
2 | esuniws aAfguina AMIZARLIYANENT UMANTBULTAIS
3 | s Sudand ywniana ANZENLIYANERS NUINEIRBULTADT
4 | A eain Bunsudl fiunulaTan1side umIvendeuses
5 | wingunn vesdIduns U3t 3 we udu Wumes 411
6 | uwunssa lveSouge U3t 3 wa udu Wuwes iin
7 | Tadien e USt 3 e udu Wuwaes 91
8 | agmsmi oy UFtm 3 wa udu Wueas 91in
9 | a¥ye? yavian Ut 3 e wiu Wuees d1ia
10 | andil ey ust 7 we udu Wuwes 1in
11 | uffeassn wedin U5t 3 e 1A Wuwes d11in
12 | wnerimid woansey FeuiRnsisuiedesileunwnd
13 | Yoedon 9177 Wefuansideiniesilouwmd
14 | afion Tndvos HoufuRnisiduiaTasilounmd
15 - [ wuady nesnsideuasuiangSy . ... _

16 | aluu WyNe Tasamside auzanveans -
17 | @13 Bunuad 1A59NTI98 AzamvAIans
18 | 26l aedum AMTARIYAIANT UM INIABULTAT
19 | dadiws Wesnis AMSANLITANENS UMINEIREULTAIT
20 | wsnf wusd ABIZANLITAENS UNTINGITBULTFIT
21 | divamn quiiend AMZANIYAIANT UNTINBITIULSATS
22 | agen dsedulsas ABIZENIYANERS UMINEIRUULTADT
23 | avsdy Indadd ANMTARITATANT UMVINTBULTAT

wih7/9



Amn1sdneusudrnsuagarenaamaluladiBelfjinngs

o ' a) P=3 ! = a oo
Al LusssunamWalasinig mssusuimnisiavdienemnaluladileufjifnng

Tng As.unns eisguine Auganavrmans i Inendoulsels

d a a a o/ a o ) = 1 @
AN 2. WNPINTUTTIEY AT.NARMYT \WDeduau UNHIATINEIYIUIYNIT IMNFDTUUNIATINGILIIILIR

Wi 8/9



fdethayodes Pt Srunet e Pryatide Jnnpa. .

Phatsadesporn,,, Phichada Sulitat Pittayarat Goadl

o v v a ' a wa
A 4. fideusiivimsiasaieveamaluladiBaiinng

k1l

Wh9/9



KPI-18.2

N5ldU szl vlaIUaI51IY N1SE18NaNBIARINNT

Tasen1s3de “n1siiniundagnadauadnadiuiguazdanandsviadaszdmiv
n1snsataanzaisuaugauInsgIu ISO/IEC 17043 wag ISO 17034”

=Y

13949 NMFNANIAMNINNITATIVIAN WU TANT TUDIrdIBUgul

Y

uazlsaweutaudane

sUuuunsUsEyanslng (Video Conference) siqulusunsu Zoom

TuSufi 21 §avnau 2563

atuayulaguUsTanuuHuaulsEIT 2563
108 NA.A5. ATIVA A9TE
(% v o o vl
WanlAseNI5IE/[TuNU

ARZENLIVANENS ANINYIABULIALS T iInneadlan



wuudsURanssu
Tasentsausuivanisuazarevaamalulad

o o as a va ' a )
L3949 ﬂ']iwmu'lﬂ.mﬂ']Wﬂ'ﬁﬂi'Jﬂ'JﬂVl'NﬁaﬂUﬂUﬂﬂ'ﬁlu“u?ﬂﬂﬁuqulla:ﬂﬁﬁ/\lﬁnu’laLLN‘U'\E]

[ v

atfuayulnelasanisise “nsiaunfaquaseuarudnnguasiagérdiladaaszdmiu

n1ansaadaanasaieuauguaInsgy ISO/IEC 17043 uaz ISO 170347

1. RANNISUAINANA

Tsawgwauaglsmeuiaduasuguaiwsiua (sw.an.) feidunieuinmunisuwnduas
AssIIALE LTI Ay ines ilemnliumieuimsugugdiifssuuuinisduansisoge
Maddatuusernvy dnsfandnluaiunsuinsveasy ¥3an1snsiaiesienniaviesujuRnisaiunis
wwvelaganssuaulaenslunailaeenene nsuanaitludugauuaylsiginiionsidedelsadom
w ldun msaneiaaninaludeadieiaiasmsaiauuunnnn msnsaiadliadonuasdauude
mstumies msnsmhmauaslusiuludaanzdsuauguiaany Lagn13AT9nIN90l Reasaaly
Yaanavdreununadaunisiensss daduminmieuinisuguginnuedssuunmnwlusnnsgu
e fdausnfundndsemilissrudrisimsguamidaunimldegravinien Wi uasdae
yilWAnszuuuEnisgunwiidussansamm nsausumalnnisiiteliidlandnnsasnliased wae
wEnASAIUANANIN NI TIINBIUFTANS o swan. HumsFuilasiiliuaainsues swan.udas

1 a

wisTlarmidlanssiu sauianisidsnlusunsunsvagouanudiugninsaaiansissdjiinises

).

1 Vs a 2/ a va sJ v s n‘j
ww‘lﬁlmumsﬂwmuamsnusnﬂsmmw\wawgummsmz‘mauqmmwmmﬂﬁmi’m’mm 4 57913

4

=,

ugu
a 1 P & S a d o o

Tasan1sn1sausuIvinisuazaanaamalulad luasel didanuisiiodiaWwauidngninyes

IJ = W L2 o) Y a va ¥/ [v]
“yAaINTES T UAUS TR 1 Swae. ¥edun1sAsIvianIaiastfiAnns lnsuiusisnivan flo--
mimsfmﬁwmaLLas‘[Uiﬁu'luﬂaansé’wLLmJajuu,asmwm'«am’;zmsﬁ‘qﬂssﬁmnﬁamwﬁwuaumaau :
FamseusuazUssnause 1. msasadaamedisuauiuiaans uazuaunsianisdsnssd 2. Usslewd

E % 1 o wa 11 J v a wva

Y99n1544913 20 EQA/PT 3. wwrljuAlunsdua EQA lusnu 4. MIasIaN ugIuneiesujuanis

TsaweunadaLaiuguasua

wih2/14



2. dngUszaed

d quy v 1Y) o v a va
1. iel¥iidlasansdilandnnisusanisaauauaunmnisamanaiesufiRnmmisnisuwng

2
=]

Wugu a sw.an. uazsuiteussloviueanisidhsan EQA/PT nsuuuufoflunsdlua EQA Tair
2. weliidlasansidiiunnuddyreinsnsadaansmewouiuladns wasuaunsianis
AIATIA
d q v o » . v o ) & v a wa
3. eld swan Mdrsulasansiivhmiudila msaseiugiumeaissdjiinislseneiuna

duasugunneinua

3. ngadmune
yeansvadlsmenuna Tsameunawlane Tsanerunaduaiuguniwdiua (sw.an.) uasgud

gunmuvies (raw.) Sruauliliiu 80 au

d 1 ol
4. Usglgviiianadnazlasu

1. fulasansfienuduaidilavdnnsvesnisaruquannimmInsanaiesufiinsmianis

&
(3

wwndRugI  Swan. Uariuitaussleniraansniunsaun

2. fidsalasinsiiauiarudilanisasiate Taun msnsamseiludaanzmeuauiu

Jatdnny wazslounsa9n1569assn undely

[

3. fimsWanaussougedunsananeisiinisvenaainsity

w3/ 14



o a o a ' o o
5. 'i'lﬂamﬁﬂmmimmumi ﬂ'l'i‘\'lﬂﬂUiﬂJ?‘lﬁﬂ'\ilka&'ﬂ'lﬁl‘lflaﬂWIﬂI‘NIﬁ?l AUN 21 dan1au 2563
) o 1 A o LY 2/ a o/a
ﬂ'\'if\]ﬂﬁ)‘l.l'iln‘li’m'ﬁLLﬂSﬂWUW@ﬂLWﬂI‘lﬂag SN miwmmqmmwnﬁmiaﬁl’mm\mmﬂgumn’lﬂu

mheuguiuazlsmeunaiidng sreasidendil

Wiada: 1. ms@maﬁuﬁmmaﬁmﬂﬁﬁamiiﬂwmmaeiaLa%uqsumwﬁwa
2. wujuRlunsdlna EQA laisiu
Fuaan:  Yuil 21 Aavnew 2563 1an 11.30 - 13.30 W,
pRUR TR nsUseyunnglng (Video Conference) sulusunsu Zoom
Wens: L wAas.a3sln asd e191sdusrdinaiviviaiianisuimd
AZARIYANANS UMANENFBULTAIS
2. wnanywuIsa lveisaugs dnineimans
fidenmgmsduiunu PT guinadeuanudnngiesjiinsmanisusnduiim 3
e wiu Wuwes

gidrausu  yaansaiglulasimsideuasyaainsainnieuen $1uiu 28 Au

6. aunantsmiiuns Msdnsusisnisuazdnevanmalulad uil 21 Rwnau 2563
msausaimnisiazaeveamalulad 3a1 Mg wIsAsIsTam sl iRinsly
nrglgunuarisangiuiaualdie Tuada lussereifsatunisematugiunskasufidnis
TsmwenunadaaSuaunwsiua Toe uras.assden Asd 81913duszdinimivinatiansuwnd anzanny
Arans anineduulsas waskuaufualunsdlna EQA Lk log wrsayuwunssu lyeisouge
ninemans guivaaeua iy iasufiRnsvnamnduien 3 wa udu Wunes Weliyaans
yaalsanguia lsanenuiauilaneg lsaneruiadaaiuguainediug (sw.an) guiguainyguvuiiay (reu.)

v o 1 'y & 9 a wa | a
wavifaulafianug avudilavdnnisvesnisasisiugunaissjiiinialsmeruadaudiuauniw

fua MInTalusAutaztmalutlaanie n1sns9an1znsiInssimeLaunagay n1snaaiaa e
= Y o v o v ¥ w o a o v a wa
\Wonauasistaiosdumles uaznsasivsziuihmaluidessisnioinglaaiines wassuitauuidn
Tunsdlna EQA Lty n1sRasanissigaura nsfinaiuna EQA nslddeya EQA TumsWmun

ot a & a ) oSN vay
ANNTN TINTINTIVAMAUAZLUINNNITUALYNIN BT Tasnsausyiginisuazatenaamaluladillad

o a & 9] ' o va Y ' v a ° )

niswanasuanudaiutasdeaausiuzunyaains weliiianudnlasgauviass saanauiilugnis

UiuugauasimnssuvujutauliinUssdninauindsusneie

winda/ 14



518971UN15UTERIUNALUUNAEBUNE B T13938 U (Post-test): AU 21 sau

< a o/ a oy ' = [}
(599 MsWaIAAMAISAsITaNIeasufURinnsTumitsuguglinaslsaweuiausidng
avuayulaslasin1sdde “mswannidanaseuanudiuiguasianddiadaazdmiv
n1sasaaaanyAaauauguansgu ISO/IEC 17043 uas ISO 17034”

1. ATNBUNAUUUUNARAY

giinsueusy 44 Ay
YMUUNAADY 41 AU Aallusosas 93.18
Livwuuvaaau 3 AU Aaitlusesas  6.82

2. nMsussiusaniIsnagau
& = 1 d’(
LN UTELIY N Aa AzLUUVAADU 7 AshuuTUlY

Ty @ AZLUUNAFDUNINTY 7 ABLUL

NNV DU 43 AU Amludenay 97.73

v

likunnsnegaauy 1 AU Aotluesay 2.27

3. agUnan1snasauad N iuaains Uy

¥ o 1 2/ as 1 a ! d o
NVDYAMINEATI mswmaaummgwaaL°z'hswausmmmsuazmwamLwﬂiuiaﬁ LIBN ATTNARIUN

PP S | o

AuAMnIsasIRinnissUjuRnislunbeusugiuaglsmeuiandie dfdnsususiiuuuneaey

U

9/
o

a o ‘o a o o v o
NInUA 44 AU ﬂﬂt'ﬂu‘iaﬂa% 100 13JV]']LL'UU'V|C°\?18U 0 AU ﬂﬂLﬂu’iaﬂa% 0 LW@IWﬁ'\MWiﬂUSﬁLNUNﬁ‘U@Q

firsameusuannisusseeievmadsnisiddimueinariazsiuumaaouniie 7 asuuutiily il

7 Ui w1 RN ) oy wdwww oo ’ R R I I Y -~
vLﬂ’J'WqJJL‘U']T)Nauslm”l'Uﬂ'ﬁV]ﬂﬂaU a’JUQW‘Lﬂuaﬁlﬂ?'] 7 ASLUU QﬂLﬂu@]L‘U"Is’JQJaUSNV\INN']Uﬂ'ﬁﬂﬂaa‘u

NneansUssiuwuiy Tfwnmedeu 43 au Aadudosas 97.73 waghiiumseusu 1 au Aadu
174 1 v Y 1 1 ' 14 4 s L ¥/
$owaz 2.27 waneigidnsaneusuduivgilanuiuaziinlaneatunsmsfauAuA MR InN I
v a ova 1 a o o kg J’ ¥ a wua
wosljuRnislundleugugiuazlsmeruianiddne Tudade 1. msnsanugiumesiealjuans

Tsangnunadaaiuguameiiua waz 2. wnufiitunsdue EQA ik st

wih5/14



s1891uUn1sUsEiiuautawelan1sausuIvInsHazatenaamalulad: Juit 21 8y

4 o o s an 1 a [
1399 nMsaasamnsasdavsiesufifinislumiisugugiiuazlsanerutausidne
auayulaslasiniside “msvaundganasauaudiunguaziagddtiatagnisdmiv
n1sasaaiaanivdtenauguninsgiu ISO/IEC 17043 uas ISO 17034”

1. N1IABUNAULUUFBUAY

€

Hitngmeausy 44 Ay
greuuuuaouaty 41 A Amduieuaz 93.18
gldmounuvdeuniy 3 Au Andusouas  6.82

[

2. wansussiliuauitanala

= o
daud 1 dayavialuvesdnavuuusauaiy

o ° % 2 & Y
A197199 1 Lans9 1uIUTasaY ‘Ua%am'ﬂﬂﬂa\i%ﬁauLLUUﬁ@‘Uﬂ'\QJ

Unnenenans/guieive 4 9.76
dnmadanisunye 15 36.58
WNIYINTANE1 50U 2 4.88
WAV 5 12.19
Han/dnn 1 2.44
‘weUIaIdn BS— I G ’31_;70 )

Y RS 5 12.19
AMANLIYANENS (AHS) 4 9.76
lsamgruaigua 7 17.07
Usew/nALenvu 5 12.19

Wi 6/ 14



dilnauansnsage (sw.an.)

—— ] } | (v - - q 4 'l': 1o N o — ' Y fn a v
MNMITIN 1 WU IZJJV]?J‘ULLUUUiSLNUﬂ’JUIWQJ}V\'N’]UW\LLWIJ\‘I UHLVIﬂUﬂﬂ’WiLLWV]E‘I ﬂﬂLﬂUiE]EJaz

a =3 J LY a o @/ a LN )
36.58 sp4aan Ae weuiadndw Anudesay 31.70 wazdy q wilnenuidn, dnivenaans/duiy

A8, Undynsarsisnge, Gda/dndnw, waze19158 Aaidusesay 12.19, 9.76, 4.88, 2.44 Lay 2.44

ANARY

1 4 o J ] 1 o (] L = 2/
wazmdiga/anmivian wua dandngvihanludninanuasisuge (sw.an) Aaduiesas
48.78 sesaaan Ao lsaweruassuia Andufesay 17.07 Usdw/niaenvu Anluiosas 12.19 Amzan

nyAEns (AHS) Anfludesay 12.19 nasumInedeuLsals Anduses 9.76

a
dauf 2 aunawala

s

& = o =3 1 - dy
wnasimsUseluszAuAMNRIWDla LusmINAsLLREY fall

suuuiadessning - 4.01- 5.00 wmnede  snilan
ATILULOAESEMY  3.01- 4.00 wnefs  wn
ATMUWRAESEIN 2.01- 3.00 whefls  Uunan
AviUUALIEWile 1,01 - 2.00 mnete  Use
AzlULadEsENIg 000 - 1.00 wngds  fesiign

a13199 2 uananuianelavesgnoudssiliunsidhilanisusssrsivinisinueing 4

7 ,ﬁdﬂﬁqimfipu,.,
1. Juutaztuneuluns 53.66 | 41.46 | 4.88 | 0.00 | 0.00 | 100 | 449 |  anilm
AduNTUTSENY | an}| @ | © | © | 41
2. enansfldlssnaunis 58.54 | 34.15 | 4.88 | 0.00 | 0.00 | 100 | 4.44 annilae
USIENE (4) | (19) | @ 0 | 0 | (a1
3. swezamiidlunsdnussens | 56,10 | 3658 | 7.32 | 0.00 | 0.00 | 100 | 4.49 annitan
Simnamnga (23) | (15 | 3 | © | © | (41)

Wi 7/14



Hrugauil/Adusenuazaanuaznisliuing

4.49

d, mmw%’ammqﬂnscﬁ | 56.10 | 36.58 | 7.32 | 0.00 | 0.00 | 100 1
lamimyunsad Tuguuuy (Video

Conference) fulUsunsy D lwleololol @

Zoom

5. nslAuimy/drungan 53.66 | 41.46 | 0.00 | 0.00 | 0.00 | 100 | 4.34 unilgn
gvaaneng 9 Yeudming 2) | an | © | © | © | @y

6. vinuflauawalaluniwsy | 60.97 | 36.58 | 2.44 | 0.00 | 0.00 | 0.00 | 4.58 annilan
osmsausuil @) | | @] 0| o 6

NI 2 nuda anuianelavesfneunuuyszidiunisidiiinisusssnevinsiuni 9 &
syRumuiewsla inndian Aetas 4.01-5.00 dunissidunsusses/nishiuinig Sseduauie
welannfidge axkuuad ey 4.47 TaslugUiuuiagdunaulunisdidunisussens onarsild
Usenaumsussens szezanildlunsinusseeiinnumngan seduauiianeleeglussiuinndige
Amudniady 4.49, 4.44 wag 4.49 AzLU MUY

Fruanuil/Ansauagniniayn1sliuinig esduanafianslasiniian astuuiedseg
4.47 Tagaruwsauvesaunsal Tamviryunsal luguuuy (Video Conference) Wulusunsy Zoom n1s
Wusns/81uaeanuaznineng 4 vasdniai viufianaflawslalunmsauvesniseusud seduainy

e/ 4 = 1 A ° Q'
fewslvaglussdvanniian Anluaaede 4.49, 4.34 uay 4.58 AguU AIEIRY

= 19 ) 77; v . - 747 7 v ; 7 7*7‘;”77
ﬂjjjjy[3 uﬁﬂQﬂﬁquﬁﬂwalﬂﬂSQQQSUU53LNUﬂW3UWWWQﬂquiquﬂ?%qﬂquQWUQ%ﬂﬂqiu63W1ﬂanquU

F2INYINT : HA.AT.ATITN AITE AMSERIIVANENT AW INYIABULSAS

et

 dodow

e
_suAuAUN

LAnennsilanug annudungly
< o ) v &)
ISosuTIEnEuAzaenennm il

1 <
28790

(29)

(11) | (0

000 | 0.00
© | ©

(41)

wWing/ 14




29.27 | 2.44 | 0.00 | 0.00 | 100 4.66 anniige
(12 | @ | @ | (O | (41)
29.27 | 488 | 0.00 | 0.00 | 100 4.49 anTign

2 3vgnsarunsanauaiaulaitu

1 =
YN

3. uRanalanaglasulsylawian

n1susseelumdeil

e 8/ a v < a ' <
PIVDUTILYVDY NA.NT.ATITH AT (Inens) ?JE{J:IU?%G\UN'WV\&’!G\ ﬂﬂLﬂUﬂ']LQaEJTJM 4.59 Azuuu lay

2/ 1 e a F 24 o A J ) ¥ 1 a
Tdud shde Limensiiannd amdhungluFesfiusseranazaieveamiufiduodnd 2 nensawnse
naudalaiduadied 3vifianelanarldsulssloniansusserslumdei szauanuiiswelanglu

) | a ! A o o
SBﬂUlI'mﬁ?m ﬂmﬂummaa 4.61, 4.66 Ly 4.49 ASLLUY 9Ua10NU

A13147 4 wanseuianelavasdnaulsudiunisidnilinisussegdrinsadiuivinisuasiiteusseny

F9INEINT : WA1IYBUNTIA lweiaugs Unineraans gudnegauaiiudiungiesdjifinism

€ oo a =1 < : £
ANILANTUTEN 2 LUA LAY LYULRBT

1 Anensflenud avdiuigludesd | 4878 | 3002 | 1219 | 000 | 000 | 100 | 436 |wniae
UssEeuazaenennIw L Duat1e (20) | (16) | (5) () © | 4

2 ngnsanunsoneudawliilusded | 43.90 | 4634 | 7.32 | 0.00 | 000 | 100 427 | anfige
(18) (19) (3) (0) (0) (41)
3yhuielanarldsudselonianis | 4878 | 4146 | 976 | 000 | 000 | 100 | 439 | wnilge

[
v o

usseelumdail (20) (17) (@) (0)

. - é 34| wniige
: nl 1 ) v n V [ e v a — : :
ANAITNN 4 WU ﬂ')']llﬁ\‘iWEﬂ.il‘UEN%IJGIB‘ULLU‘UU?&’;LLILIﬂ"l’iL‘U']ﬁ\‘iﬂ'ﬁUiiEl’]El'Lum']U’J‘U'm'ﬁLLaS
LY a K s P a ' <
WIVBUTTEYVDE UNANIYBUITIN I“UEIL%?JUEJ\? (IneIng) BE‘JJIUiBﬂ‘UﬁJ’IﬂVIQﬂ ﬂﬂLﬂUﬂWLﬂaﬂiﬁﬁJ 4,34

j Y )@ W a = 1 o P o ' v o 1 =
avuuy lnalaunide 1.31/1mnsmmmg ﬂ’)’]iJ‘li’m']iUﬂLIL'i?N‘V]U‘SiEJWEJLLaSﬂ']EWIE]ﬂﬂ’J'mgLULI?JEJ'NG] 2.

!Idy Qs

Fnansaunsanauainullallusg1ed 3. v uRanelanazlasudsylasdainisusseneluiitol syau

o J = ' 4 o a
avwiaweleeglusviuanniign Anduriade 4.36, 4.27 uaw 4.39 AzuuY AuERY

w9/ 14



daufl 3 arwAaiu/daiausuuziiaiy

1. Avensyedvaun mudaiuvendes vianiedugi

2. flemmsussetheideten
3. flguassarnnsldiatestiolunsidhia pransedslidunglumsldieiesiadoans
4

2 t 1Y) | a ] .
Weusuuvinuiitymlunsalusunsy Zoom LBaNN1TRUSHIYININIU Video

=24

Conference Wuguuuulual elaiaeldau Fuluguassalunsidrdmeusy Favinlitng 1 User

o e ) o Ve ¥ v ooa
MYILSURIATUSTENE NQSUﬁQﬂ?E‘ﬂULﬂU 1 AU

4. 83UNAIINANTILATIEN
[ o ' ' a v w1 a = o
nndeyadendn wudr msUsvfiuanufenalareaffid1samnisussensivnig e mswawn

) 1 a va ' o 1 o o wva
AanwnsasITiansiesjuinislumbelgugivadismetuiawitne Tuiui 21 dsmew 2563 S0

L}

amezoudrswnsusseeiomn 44 au ldmpuuuulssiiuanufianels 41 au dulwgifitniudtly
msussensuasnauluussliuiduinmadanisunnd Andusasay 36.58 uavanufivihnudulvg
viaulumisaudiinanuasisagy Gwan) Anduderas 48.78 uasgltrsmilsnsussengdansly

Y M v a ) v ' o o Y o a v a
ﬂiﬂﬁlﬂMFJUUS:,’Lmuﬂ’)’mW\‘iwalﬂuﬂ’\uWN s] Bquluisﬂuu’mﬂ?jﬂ ﬂfluﬂqiﬂ'“;uuﬂrﬁuisa']E]/ﬂ']ilmuiﬂ"ﬁ

= 1 a

1 Y < < v oo e v oo
aglussiuanniiga fAedvgegadnlu 4.47 Azuuu duaniui/avnneanudsanuasnslvuing

" Y o a < a & ¥ a o v
Sgljlui%ﬂmﬂﬂﬂﬁm uﬂWLaaUQQQWﬂﬂL‘Uu 4,47 AZLUN ATUIVINTLASUHITBUTIVIY VDI NA.AT. ﬂii%m
)

W o o ) o a ¥ a v v
A99d aq1u53ﬂuuqﬂwaﬂ ﬁﬂqLﬂﬂﬁl%quﬂﬂLﬂu 4.59 AZLUUY ANUIBINITLASKIVBUTTYNY YBNUIIATT

q

&) ! < a
ywunssw leeseugs sglusviuanndign flrndugeandniu 4.34 asuuu

Wi 10/ 14



N199RBUTUIBINTTHAL A ENaAALUTAT
d ot as a ol [] Y [N ] ’»
1389 “MsRmuIguANIsAsIRIanIeiasufuinislundsdguglinazlsiwenunauwsiang

Fugni 7 21 Bewau 2563 1981 11.30-13.30 W,

atuayulasuiderudssunaukuiu U 2563 Tasens “niswaniagmageuanudinguas

Tandredeilataanizdmiunisnsindaaismeunuguuinsgiu ISO/IEC 17043 uay ISO 17034”

AZANITAMANS UnTIVENdeusass luguuuunisusen (Video Conference) ’ulusingsa zoom

sredafidhausuivinisuazdenaamalulad

1| WA.AS.ATTM ALSE (IN87NT) ANLANIYANANT
4 a a o o & o & o w
2 | ywunssu leSeugs (venns) | U3tv 3 wa udu i@uees 9iia
3 | ufETIs e AMZAVLIYAEANS
4 | sz Myadad Tsawenunamulau
5 | lafian Tnwa Uit 7 wa uwiu Wuees
6 | Usgmena uasunn T5amweIUIaUNNTEYY
7 | ausie wid 1Anae
o <y a o o & o ¢ o a

8 | ayouiml ioSou U3 7 lun kau Wuwes d1ia
9 | Yl wamnndu NBINNTIVBUASU INNTTY
10 | A5A1 waulne ngUIUmATANTUWNE SN B.uMiieN 2.89a0
11 | aWesy Toww swan. Ungn
12 | amnsalduia swan.tvinduns S
13 | ungdng than TWUNATEY R
14 | a3 ey vitviweuduimunes
15 | ngun Buves TN RN
16 | numssa navang si.an.inelue
17 | Washnsal vusiadyed AEC healthcare
18 | nlwwn wysyra AMZANLIYAENS
19 | 2aiven aedumn amavAans

= ] ¢
20 | WENF wess ANIZANLIYPANEARS

win11/14




ot &

21 | FWETUN WareVYWAINS yw.an. lndw

22 | Ugggan 31T vesfRnsideindoiioumnd

23 | dafng Wesns ANZAVLIYANENS UNIMBFEULTAIT

24 | 97381 Bumua 1A59M1539

25 | \flesfdnd adndu TW UMY

26 | sAvuwg.ASadn dunsual Frsnrsinng unInendeuing

27 | awlwe Andl aonuounizeduwssiieshatulnseied
28 | eRUAINg Yoy sw.an. g

29 | wigmsse Uadaliu TN.A0.UIUADUAUI

30 | anvaimd Uasud Tsenunadaasuguniwsihuatiuduiiiu
31 | lwdu laduns sw.ae. Uruduidy

32 | 25w DuRion] eV KGRI

33 | lan Sedingnne I5ImgIUaaTUaNT

3¢ | nia wawving TW.E0.anNT0l

35 | §ud1 niuerva Tsaneunauvsie

36 | Jdand eywiana AMIZAMLIYANENS UM I IRBULTADT

37 | qu didenes TW.an.UAN

38 | #venfed Wiswiay watUfuRn1siseirdosiiounnd

39 | mund fh Tsang1uauIviey

40 | Saywun W S InAan

41 | giie #393eN ey RUENIA

42 |193qqu dugvd wasegisail - oo
43 |2s3ilnT Ypsenage swandwdniy -
a4 | U3ud edeSoatan Jw.a9.U1ua0

wih 12/ 14




v a

UNIN

sUATNN1IRAUSLAUINITAZa18NDaNALULAE

plesopattay1y,.

< a 9]
AN 1 1NA.NT.ATITA ASTE ANSANNYAIERS UNTINYNABULIAS

2197155U5EN ATV UNATAN TUNNE AMTAMIBANENS NN TINUIALULTAIT

BeeaaiTiine

d . a A4
AN 2 BNS ﬂmq‘lﬂu’]ﬂﬁﬁm vL‘Uf'JL'iE]UQ\?

ar

1ans gudnadeumutngio fiRnsmawnduien 3 we udu unes

Wi 13/ 14



Piyatida Jumpa.,. U1t srijariya

loginsent33/ p ; Sy REMU

tips//zomust inthnsaeng I ERIT Rt AP L b T80 w1718 iPhone Gaall

test’s iPhane

iPhone 9 Rus,,,

plesupatraiit,,, sufittra Uit arijariya ; loginscnt33

FICRITE ] ttps;/fzoomi

A ¥V =\ 1 S »
NINN 2 g«jma‘usm‘mmmazmwammﬂu‘laa

i 14 / 14



KPI - 19
N5 1 UUSEleBUATUEIT1T UL
= Qs (.Y}
N1SHNNBUSU/NITANSAUNU

2 1599



KPI-19.1

A5 U L BUAIUATISIS Y N15ANDUSY

TA39n193de “n1siimunTagVaaauANTIuI L IEn 9B EInIUNg
A399ATNZTRIU URNINIeN1sUINE wazn1TVnaay o 9aquarUae

AALUINIININTFIU ISO/IEC 17043 uaz 1SO 17034”
1389 NIWAINIAANINNTTATIIAWIBIUJURANsva wneUgugll

v

wazlseweruIausUne
sUsuunsUszyamslng (Video Conference) Hiulusunsy Zoom

Tuiudi 19-20 Besynan 2563

arluayulpesuUssunawiuAulszdnl 2563
Tng wA.n3.3uda19 ATYNYIRENE wae NA.AT.ATITA ASTE
o/ Y a o Yo
Wailasen1s3de/gunu

Y ]

ARIZEVLIVATENT ANTINBNGEULTAT JINInNEaLlan

win1/28



wuusgUnanIsy
n3lduseTavdAUE1s15UE N1SANBUSH

d o o =\ 1 = 1
1399 NMsRRIIANATWNISATIIaMsTasufiAntsTumireugugiivaglsawenuiauivae

atfuayulnelasamside “msiannfaqveseuriudnnguasfagsredadennsudiu dmiunmsamslinswhimauazAndnfenunisn
wiumaiesufuiinismiesnmsuwnd uaznsmadey o Yguagtag AULUAIMIIASEI ISO/IEC 17043 LagISO 17034 waz“miwmun
Taqmageuanuduguar Jangrediintaanizdmiunmsatiaaisdsuauguuinggiu ISO/IEC 17043 wag ISO 17034”

1. HENNITUASIAANE

nsmsIveesUfiRnag Wun nsesastahmaluidenseirieinsaiauuunawn uasns
asaedaandiadenuasdaniy waznisasaalaaney dnsianlduinisUssvioy o mbeugugll lawn
Tsawgnuradaadugunmeiiua (sw.an.) gudeuneyey uazduy Welissvmudhfensuinsind
thu anmmweshueslsmenua suinsianseslsauaznisaiiaiasugunin TnslunsnsaeTamani]
Fududesfimsavpuannmnaunisasiatnluieiesginiuuinis wagasdaadnsmlusunsy
yagouAmdIg vientsniuauAnwiUDIdnsmeuenilewIsuiisunassineisny denns
arvtauagnisaunuan i Wudermuavilsludedmuanifvinisues swanden muuleuie
YRINTENTNANGITUGY TFesmsianenseiugan s iRms

Tsenuawidagldiduniidwsanlumsianauninnsanaianaied Jians o wie
JgugiidtelmAnmsutly Uiuugsmmmwmsemainadateidowuas fidu suvinduilidemdems
Tiuwnyaansveatle g Tnelassmsousadvinisi M9AMEAIL TN IINUNANYIREULTADS
ABINTBUTHANTUAYARINTVDIVUIEUFUYI waelsamerunausliiesusisiuinnsuiilfannanide
1un Samarvguaunndenasudau wagdaniaiiouilaaoy Wudu uimeunsifevwvssynild
Yselemilunsmuauannmnisnsisinnasiesdf iinseely

o

2. JnquIsasA
uil 19
1 elnnaudifeniuntsasianaiesufiims audiy Usslend uavnisriunuaanIn 9mkenas
ulalgmn ' S
2. el w.an fidrdaulasents uasTsamenutawdidng WHuuujialunssdouanunieuiteve

Useiiu SW.a0.70017

$uft 20

1. ielifidlassmadrlandnnisvesmsmusuaanmmsassmeiesufiinsmanisunmgugnu
a4 sw.an. uazSudtausslevivesmsidisi EQA/PT nsumnuuRlunsdlua EQA lalru

2. dieligdlasamsliiturnuddguesmssmatiaamefeuauiuiiaais uasuauasamakinsss

Wi 2/ 29



4 g v o vy v o v . & v a wa ) o
3. el sw.an.mdhsanlassnisldvirnadila nsesaafiugrumeaiesufianslsmeuadaaia
gunweua

3. ngadvune
yaansvedlsainervia Tsanenuauivng lsawenuiadauaiuguameiiua (sw.an.) wasgud
guaawuLles (aaw.) via 2 u d1nuliifiy 120 Ay

4. Usgleniimndinazldsu

Judl 19

1gdnsameusnainveguniozlifuanad uagimudlafeiunsnseiamakesdians s
AIUANAMATWYTEI TULAZN 1S AIUANAMA TG IRANT N UDN

2 fdsamousuanainlssenuaiiannfifeatunisdssfivaussousiaioinsiaiminna uaviades
thidnlardn uasnmsnsatiaansitethunldlunisdmdendmsuiantflumheugugh

3 fifreussdvinsnsuuumnanisinnisgunmnisasafaniaiesy fiinnsilewdsunnundenly

@ 4 =
ANINIIVIUTDILNBEAAT

D

o

WUN 20

¥

1. fuilasamsiianuiuasidrlavdnnisvesnmsaiuguaunimnsasianeissufURnsnnisunng
fugnu o swam. uagudfauslniveanisaaunuannn

2. fiddalassmsiienuiarudilamsasiata un msasaeansiaiilullaanizsmeunuuiaas
LABUOUATIINFIATSA 1NBatiy

Q 1Y 9/ a ua elg
3, ﬁmswGumauﬁﬂuz‘vmmumsmsmmwamgummwamﬂmnsmu

5. srgasil@eanisaiiunts nsdnausuivinsuadienanmalulag
CYufl 19 Banew 2563 —
ns¥neusiimnsuazievenmelulad (Ses mstangmnwnIsasIviamsiasu fiRnasly
mbheUgugiuaslsmenuiauitne Seasduadsil
Wiade: 1. MIRRNAMNINANTATIINBIUHTRMT et mbedgugiilviussganudaiivun
TN.A0.AAAT
2. Uslgiveansithdan EQA/PT
/a0 Jufl 19 AwnAs 2563 131 11.30 - 13.30 W,
UL m3UsEgunslng (Video Conference) Hiulusinsal Zoom
Wens: L wAesungy dand slynediana dafnaaaniavrans unInendeuseng
2. wianaladen nas deiau3em 7 we wiu wumes

Wi 3/ 29



v ¥

gidreusn  yrannsnnglulasensideuasynainsannaieusn 1 60 AU
[ |
Ui 20 Bwnau 2563
Y o 1 a o a L 4 2/ a wua
mM3dmeusInMsuazaeveawalilad 130 MsvmuiunmnsasIvianeisslfiannslu
whelguiiuaglsmenuiauiing easidendsil

LA

Wi 1. mammatlaanydsuauiutiaany uasuounsanshinssd
2. Uselewilveansidndin EQA/PT
W/ Fufl 20 AsiAx 2563 1381 11.30 - 13.30 W,
FunuL: nsUsraunlng (Video Conference) sulisinsy Zoom
Wens: L vuwggesasil lnSeu  dnwelianisuwng
AudvagauaungiosUfuRnismiuwnnduidn 3 we udu Wuimes
2. aadlaiinn e
wnihaudnedeuaudng o JoRnismaunnduion 3 we wiu Wumes
fudheusy  yaaninelulasimsideuazyaainsamnateuen $1udu 28 Au

U 1 1

6. #FUNANITANLUNIT N1TIRBUTHIVINISUazdenanmalulad
Fuil 19 Bamay 2563

mMssuURATNIsuazaeveamalulad 1389 maiauaunmAnIasIe iAo ianislu
wheugugfuaslsavenunaude Tuafsil lusssaisatunmsiawannimnsmsamaiensjians
a mheugufilvussgaadenivue sw.an.fnnn lag we.asung.Juiand asyweiRana uag
Ustlewveanistingan EQA/PT Tas unamiladian Tnuas ieliynainsuaziiiaulafimng arudhle
Tunsruaumsnsesavmaio fiiins nstiiuiedis domsufdluntsnsndsdnsia uasuumm
Tumsuseidlu swan i Bnieiinisidsaumaneaeuanesdnsnisuan (FQA/PT) Fomasujiisne
- msvhudnndisunisvaaeu EQA/PT msguanisviadey Lazuavnaudlunnsalidumaneaey

yaans Welniianudnlasgrurate naenauirlugmsviuupuasfaunssuuujuiRaulmin
UsgAvBuaungudnme

o o
i 20 AmnAu 2563
nMsauRivINskagaeneamalulad 1589 n1sWaununmn1Iesaianeesljininislu
1 a 1 I -A Ry P Y v '
whegugugiuaslsmeunauding Tuasell lhusseneieifunisasiataanizmenauiuiiaands uas
Launs1an13iInTed Tng nung.eguind loneu dnmallanisunndangudnaaaunanudiuig
4 a wa ¢ av o o < 4 ¢ v 1 a
e URNINUNMEUTEN 7 e wdu Wuwes uasusslevivenisidngin EQAPT aw aAnlaian
@/ 3/ o L4 a wa = e o L%
Tnuas vimhgudnaasuanudngiesdilinisneunvduidn 7 we uiu Wuees wWeldyrains

Wi 4/ 29



voalsanenuna Tsamerunausiine Tsswenaduadiugunimsiua (sw.an.) qudguawynsuidies (day.)
LLa”ﬁﬁau‘lﬂﬁmm%’ anudilandnnisreansauguuA NN IRTIINYiesUiRn TN sunng
fug o sw.an, LLavsusmUs"‘lwummmsmumuﬂmmw wdnnrsmsnsrsasiadliudaaesisuay
Fulaanie KaEMIATINENIENTRIATIANE T TnemssusAmmsuazdhevenmaluladfiging
wandsuaudnifusasdeiaueuusuiyaaing ielilinnudilesgnouiteds anenautihlgnis
U%’UﬂqqLl,asﬁ’mm'sswﬂf]ﬂ'ﬁawu'l,ﬁl,ﬁmﬂizaw‘ﬁ‘wamﬂ?ja%uﬁnﬁ'w

wi 5/ 29



a o/ 1 L d
sreeunsUTiiunasuunasaunaud13anausy (Post-test): Juh 19 aax
iFoe nswmuguawnIRT AU iRnslumiseugugfiuaslsaneunausiang

aduayulaglasemside “nmswandsgvaseuanutinyuasisgdduaenasudiu dwmsunis
¥ o 1 a o/a
amadwawiiimauazandfindosunwdauiuniefesufiintmiensunwmd uasmvasiau o 30
quagUae asuuIniensgu ISO/IEC 17043 uaglsO 17034”

1. N1SADUNAULUUNAFHOU

ftdsauTy 59 Au
uuuNnasy 57 au Andlu¥enay 9661
Liviwuunegau 2 AU Aodudonay 3.39

2. NMMSUSSUNANISNAEaU
WNI9iN1SUseLily U AR Azluuvegey 7 Askuuduly
Liu A9 AzLUUMAEBUAININ 7 ALY

NAUNISNAEDY 52 Ay AmlluSoray 91.23
lallunsyneaay 5 AU Allusorvay 8.77

3. dqUnammagauAU s IdBUTY
nndayadinann nMamadeuaivdainTsusivimIkasdiavenvalulad (Fas mafaun
AaunwsasIeTaveissufuinashumheUggiivaglsaeruiawidng dgdrsmeusuvhuuunedsy

)
<

Vi 57 e Anidiufosay 9661 ldvhuuumaaey 2 au Aniuosay 3.39 ielianunsaUssidiuna
ﬂuaaQ’Lﬁqs‘mausumnmsusimEJLﬁammﬁmmsﬁﬂﬁﬁmuﬂanm’ﬂzuuumaauéﬁ"aLwi 7 Azuunuuly
WhfulFngidndauousurhunsvagey dwdilddosndn 7 azuuu dadudidriususuitlirunis
vadoy InHanTsUsziiunudn Jfkunisveaay 52 au Anduasay 91.23 uaglidunegeuy 5
au Andufesay 8.77 uanshifidndmeusudnivefiinuiuas i lafsfunsianguamnsesi

EQA/PT 1Ny

i 6 / 29



a a ) o o
5']El\'l']uﬂ'li‘llsgLuuﬂqquﬁ\‘lwadlﬁlﬂ'lia'Uiu'J?]']ﬂ'l'ﬂLazﬂ']ElVlaﬂL‘ﬂﬂIUIﬁg: UN 19 R MG

d o o o e 1 [ Y [N ]
b984 miwmmqmmwmsmmmﬂmqﬁ’awgumms'lwu'wtlguguLtaﬂi\iwerm'lauuma

ausyulaelasin1side nsWaunTagvasauanaduguasiandndafennsudiu dmiuns
aTdiaszviihmanazadiadeauasdaniuneiasufiinmmimisunnd uasnisvaseu w In

QuagUae AUUUINIWIATFIY ISO/IEC 17043 uazISO 17034

1. AMSABUNAURUUEBUAY

FLndneusy 59 Ay
gmeuluvdeuany 57 Au Andusesas  96.61
flureuuuusoua 2 Au Aoduforay 3.39

2. wamsussfivauianals
P &
aauf 1 deyanaly
| ° o [y ) Y
1135797 1 uamsdiuauseyay Teyavinluresneuluudeuniy

fuvins . o e
WENUIIAN/INIVIN BTN 29 49.15
Wnvenmans/guaeide 6 10.17
wniaiiansunmg 18 30.52
HUsEnauN1sMIALENYY 2 3.39
WUNUUTEN 2 3.39
Han/dnfnw 1 1.69
Buy 1 169

EietY 59 100.00
wisen/doniiien o <
e UNTINGITBULSAT - T S e T
b | AgEVIYAIERS (AHS) : 7| 1186
T5aweuna 16 27.12
TsawgnunadaeSugunmetua 29 49.15
gaunniy/lenvu 6 10.17
34 59 100.00

1NATed 1 Wi grevnuulssifiudaulugiraudunis werunadnndn/dnieinis
a151sauge Andudosar 49.15 sesann fe dnivadianisunnd Anlufesas 30.52 nagdug
(drnenenans/fiaeide, fussneunsmeenyuwineuuisy, Tnaindne uasdug) Aadudesas
10.17, 3.39, 3.39, 1.69 waz 1.69 muddiu waranuiivhay wudr dnilngiiranululsaneunadaedy

Wi 7/29



) a o ' |
F189UN1SUSEHILNALUUNAFaURANTI3uaUTH (Post-test): Tuil 19 Renay
309 Mswanaun N e sUfiRntslumineugugiiuasTsswenunausitie

aiuayulpelasemside “mswandsguasauanudiuiguasisgddaionasudiu dmiunis
=3 !OI ) LY [ a e
asnsziimauazafindoaunsdauiunisiesufiinimemsunmd uaznmmaseu o g9
guagilag MuuuImNINIFIU ISO/IEC 17043 uasiSO 17034”

1. ANSADUNAULUUNAHDU

fiinsmeuy 59 Ay
Mwuunaany 57 Au Anfluderar 9661
lavhwuuneaau 2 AU Ausesas  3.39

2. MsUsslluNanisnagay
WnausnsUseLdiy U D ATLUUVIeEeU 7 AskuuIUlY
Lk A AZLUUIAERUAININ 7 AZLUY

HUNISNREaY 52 AU Amdu¥esas 91.23
lifunsvegeu 5 Au Anludeeay 8.77

3. apunammagauA U fuaLdIaUTy
ndeyasingn msvaaeuanaEvdainsmeusAnisuasenenmalulad Beq maamn
AauAwNIRsIATavnsisUfuinslumiedsugiluavlsmenuiausivne ddinsueusuviuuunagey
Fomum 57 au Aaudusosay 9661 Liviuuuneaey 2 au Andudesay 3.39 eliausausaduna
veadidrsaeusunnnsussneiommannsisldtmuanuriaziuunaaouioud 7 Azl
ThiulFgidrsameusudunismagey drufdlitesndt 7 asuuu dadufidnsameusuitlitiunis
gy nuamsUsuidunudy Jfkunisnagey 52 au Anluieuay 91.23 uaghikwnsmaasy 5

e UBns a miheugugilussgenudedivua sw.an.fan1n uasdseloviveanisidisi
EQA/PT 1Nty

W 6/ 29



a =2 a 3 a o o
swunsUsafivenuisnelaniseusuivinisuasdienaamalulad: Yui 19 Swau
i3ae mMawannaun N IRTIsiamsissUfiRinsTunieugugliuaslaswetutausidng

adusyulnelassnside nmsannfagmasauanuinguaziandrsdufannsudu dmiums
aTvdszvhinmanazandiafioauasdauuunisiasufuRinimunsunnd uasmmnagau o 90
quagiae mmuUIMWINTEIU ISO/IEC 17043 UazISO 17034

1. NISNDUNAURUUHBUAY

fiinsmeusy 59 Ay
gReukuvaeuan 57 AY Andulesas 96.61
glipeuuuuzeuny 2 Au Amduserar 3.39

2. wamaUssdiupanuilanale
< o
noud 1 dayavialy
13199 1 uamssiuauieuay Toyaviluvesnaunuusaun

ALY o X '
WY BW/UNIIM TENEI TG 29 49.15
unmingneans/guaeide 6 10.17
Wnivaliansuwnd 18 3052
FUsEnaUNINIALNTY 2 3.39
NI 2 3.39
Tln/dnfinwn 1 1.69
Buq 1 1.69

37U 59 100.00

whew/dnuihen L

— | uAnendeuLsens - 17— |-
— - | AREAMIYAERS (AHS) - 7 11.86
Isaneug 16 27.12
TsanguadaaSuguamiiua 29 49.15
Mmhenunady/ienu 6 10.17
37U 59 100.00

9INM191997 1 wudn gneuuuuussifivdrulngvirnudiunis werunadun@w/dniving
a15130gv Antfudesar 49.15 sesadun Ao dninadanisuwnd Amdudesar 30.52 wasdug
(Sinanenmans/fiaeide, fussneunsmetensuwinauuish, Sawdndnw uasdug) Anduiesas
10.17, 3.39, 3.39, 1.69 uay 1.69 MUAWU wavanuivinau wud daulvgvhaululsmenuadaess

VWn7/29



qunwdinua Anufesas 49.15 sesaan fie lamenuta Andufosas 27.12 Auganumans (AHS)
Anudoray 11.86 mhenumady/ionwu Andiufesas 10.17 uauniingndeusms Amdufes 1.70

P~ =
aaud 2 AuNIwala

b

¢ a Y = ' d o A
Lﬂm‘nﬂqsﬂigLNUigﬂUﬂ'JqNW\?Wﬁﬁﬂ RURUASILUULIREAE MU

AvwuUWRAETENINe 401 5.00 wnede  wnfiae
prwLURAESENIne  3.01- 4.00 ety wn
AswuuRAEsEAIe 201~ 3.00 wnefle  Yiunan
AvwuUWAEIEAIe 101 - 2.00 mnefls  Use
AzuuUdEsENin. 000 - 1.00 wanefle  toeiian

m319¥l 2 uammaianelavesmeuusuifiumsidilanisussenedvinseusineg

dumsdnunsussene/mslivingg

g R\ 43.86 | 52.63 | 3.51 | 0.00 | 0.00 100 o
1. gUuvuuastumeulunsAuNITUTIENY 4.40 | wnhgn
25) | B | @ | @ | (0 | (57)

40.35 | 50.88 | 8.77 | 0.00 | 0.00 100

a P
2. 5333L'Ja'ﬂuﬂ'ﬁ@Uiullﬂ’J']uWill']%ﬂll 4,32 ll"lﬂﬂq‘ﬂ
23) | 29 | ) (0) 0y | (57

40.35 | 54.39 | 5.26 | 0.00 | 0.00 100

i~y
[€h]
n

cy— 2/ I o el » e A‘;
3. ﬂ"J']&.IW’i@%J‘UENQUﬂiﬂJLﬁm%ﬂ@fﬁrﬁﬂ wmnngn

23| G| @ | 0 | © | 67

4561 | 4561 | 878 | 0.00 | 0.00 | 100

a. msliiuine/snuermnuagmnuesimiing 437 | wnilgn
26) | (26) | 5) | @ | (O | BN

Fwinens , , D
1. Inensiianus Anutiung awnsasieven | 54.39 | 43.86 | 1.75 | 0.00 | 0.00 | 100 4
v o X v 1w 4.53 | dnngn
anuiuavesueilomidegnetniay @y | @) @ | © | @ | 67 )
- v X - 56.14 | 42,11 | 1.75 | 0.00 | 0.00 100 o
2. flanuasuiiuvesilenilunsiinausy 4.49 | 1ndgn
@G @y )| O] @ | 67
3.nsneutadnanulunisiineusy 52.63 | 38.60 | 8.77 | 0.00 | 0.00 | 100

a.44 | winfign

30)| @22 65) | @ | @ | &7

% 8/ 29




gnumsihaaailuld Sy

1. anansnthanuiilasuluvssgndldluns | 57.90 | 38.60 | 3.50 | 0.00 | 0.00 | 100 asa | st
UjuRnuld 33| | @ | © | @ | 67 ' ‘
- o . vt v » | 57.90 | 38.60 | 3.50 | 0.00 | 0.00 100
2. fianudulauazanunsathanuialasululela 454 | wndign
33)| 22)| @ | (0 | (0 | (67
3. anansainnuilumeuns/devenld 57.90 | 31.58 | 10.52 | 0.00 | 0.00 | 100 4
¥ 4.54 | anvigm
(33| 19| © | © | © | 67

PN 2 wud1 aneilenelevesgineunuudsaidumsidiilinisusseeirmaiiueing of
TussAusnnitge Anduradeson 4.45 asuuy Taesunssndunsussens/msliuing luguuuuuas
Funeulunisdnifiunisussens steznailumseusuiianuminzas anumienvesgUnsellaniaynsal
waznsliusmy/srnsramzmnondmiing eglussdunitan Antiuriade 4.40, 4.32, 435 was
4,37 azwuy maEdy Tuduiveans luihdeinensiianug annadiuig awnsodeennniuag
ssnaemidod st danuasudumendonlumsiinousnaznisnoudednonlumsitnevsuey
Tuseduannilan Anidiudniede 4.53, 4.49 uay 4.44 azwuy gy uadlusunisthemagluld dde
anansatharadilasuluUsegndldlunisufoienuld danudulawazannsahanudaildsululdls
wazanansathesslumeuns/devenlfeglussiuinniian Andurade 4.54, 4.54 uay 4.54 Azuu
MUY

apuil 3 AwARTuLasdaLauaLLY
1. Wunssusuiidinn uasysendana
oennliauuuiynd
msﬁ%’mﬁwmaqqjutﬂmmnmmmaﬁﬂﬂajﬁu
Fonaouiivselondunnay senliimsdavos unasaglfulian ansiely

Lk LD

yalidnUszylonlinewuuil Wdaivyn gl

3. aUNAINNITIATIN

ndeyadnan wui msussdiummfanslavesdidinsumsussengdnnis Fes maWamn
AunwNIRTIIavnaiesuiRnslumiheuguglivaglsmenuausivne fffdndammsusseneanun
59 Au Idmounuudsediuanufiewels 57 au Anduiosay 96.61 daulvgifidrimilalunsussenauas
pouwvuUsEfudunennaindnaninnsasisagy Andufesas 49.15 uazaauivhaudilng
voululsmeadualuguamsiua Anduiesas 49.15 u,asQ’Lij’ﬂ%auﬁqmsusima%wms'luﬂ%"qﬁ‘lﬁ
nouvssifiuauienelaludrusineg eglussiuuinilan Anduriafesin 4.45 asuuy Feanansauts
shdetesld Ao Fumssudiunsussene/msliuins Tugtiuuastuneulumsdiiumsussens ey

Wi 9/ 29



Y = a1 < a Yy a o v a - o
Tuszdvanniige feefvgegadnilu 4.40 azuuu Tuduinens Fdeanuineinsiiaug A
o § 124 = &l &/ 1 2 u @ P = 1 4 a
f1ungy awnsadeveamiuiuasedunsidemidededniau sgluseduniniign fenafegegaaniiy

&/ ° 2/ (% | ! o b=y
4.53 asuuy wazludumstharudlld eglussivunniign fienafegegafndu 4.54 Asuuu

i 10/ 29



a o ] o/ d
swmumsﬂszmuwawwﬂaawaal,%"ﬁ'mausu (Post-test): 2un 20 Asnay

o a o a ] a 1
1589 MIvaguANIsATIvIamsissUfiinsTumieugugiiuasTsaweutawidng
aduayulnelasimside “maaundaqgmadeuanutuiguasiandudriindasnsdmiu
nsasaatadniziieuauguunsgiu ISO/IEC 17043 uag ISO 17034”

1. ASNBUNEUKUUNAFDY

R PRI 28 AU
MLUUNAEDU 28 AU Anlufouay 100
Livhwuuneasu 0 AU Amdudesas 0
2. nsUsBliuRanisungay
¢ = 1 =5 -=lf'
nUNNISUsELIEIY iy flo AzkuuneEDU 7 AzluuIulY

ey Ao ASLUUNAFEUAININ 7 ABLUY

UM SYIAEeU 24 Ay Andusosay 85.71

Lisunsvaaou 4 A Anduenas  14.29
3. AuNansNasaUANTRELdTmE Uy

mndeyaiindn mavaseumivdadimeunirmsuarieveamalilad $oa maiamn
AuAMNNIASIYInnIaiesU Tnslumbelgugiivaglsanerviauding dgldnsaevsuviuuunegoy
e 28 Ay Andudoray 100 Liviuuumeaey 0 au Asdufesas 0 Weliaunsousudunaes
Q’L’t’l"ﬁ'waummnn'mﬁmaLﬁammﬁmmﬁﬂﬁﬁmumLﬂm‘mmmumaaucﬁ"mwi 7 Asuunduly Wiy
Wfdndamavsurnunisvnaey duildiiosnd 7 azwuu adudidrdueusuiiishunsmagey
nnsansUssdlunud dfwnsnedey 24 au dauiosas 85.71 uagliduniseusy 4 au Andy
fowas 14.29 uansinfiirsmeusidningianuiuazdlafmdunsnisinnguamnisasaeia
maiosUiRnnslumibedgugiivasismetviauidne luide 1. msesadaaisieunuiuilaany
wariaURSIANTIRIASS 2. Ustleutivasnisidgan EQA/PT undu

Wi 11/29



a a ’ o o
sre9un1sUsEsiuauianelanisausuATInIsHazarenaawalulag: Juil 20 ey

Foa Mavimunganmn1Insaiamsiasufjiinmstlumizeugugiuaslsametutausidne
auayulaelasiniside “msimndaguagauaugunguasiagddarladaanisdmiv
nsasalaaaziaennugunnsgu ISO/IEC 17043 uas ISO 17034”
1. p1sRaUnduLUUEaUAY
greuuuudeun 36 AU Anusesas 100
fdlimeunuuaeuany 0 Ay Amluferar 0
2. amusTliuauNenala

] o
dauil 1 dayainluvasinaunuusauniy

o o o 9 o )
PNV 1 LA UIUIDEAY ‘U@Hﬁ"ﬂ'ﬂﬂﬂ@\?ﬂMQULLU‘U?‘QUQ'}N

duvds | sl
Unineneans/ganeidy 3 8.33
dnwmedanisunng 12 3333
UNIYINTANGS UG 1 2.78
NUNITUUTEN 3 8.33
Hdn/tnAnwn 1 2.78
WETUIITITN 16 44.44

394 36 100.00
wihgew/sondiinen v G
U INYIRIULTFNT 1 2.78
AN EANITANARS (AHS) 3 8.33
Hsmerunasiuie 10 27.78
Tsanenuratentu 1 2.18
USEw/ nalentu 5 13.89
dninanuanssagy (w.an.)

< Vv a 10 ° 1 a o a & v
NINTNN 1 wud greunuudsslludlugiinudumis wermnaindy Antuievas 44.44
A W a a % 4 v_a Y o aw ) a o
sotann Ao Ynwadlansuwnd Andudesay 33.33 uavdu 9 dninenmand/fieide wiinamusen,
faa/lnfnw, waviindnnmsansisagu Andudesay 8.33, 8.33, 2.78 uay 2.78 mudidiu

Wi 12/ 29



] o o ' [} 10 @/ a 14
wagvihsnu/anuivinny wud dulugvieuludidnanuasisuge Gnan) Anduiesas
44.44 se%aan Ao lsweunaisuia Andufesay 27.78 uitwmaenvu Anlusovas 13.89 auan
vmans (AHS) Andudesay 8.33 umivendouiseds Anduios 2.78 uaz Tsaweruaenyu Andu

S0y 2.78

=
daufl 2 Arunawela

a o P 1 ad o o
Lﬂm‘ﬁﬂ'ﬁﬂigLuuigﬂﬂﬂqquW\iwalﬂ RUNRTUASLLUULEAY AU

ATMULLRAE LI
ATLULLARETENINg
ATMUUIAETENING
ASWUUIAYSEAIN
ATULULLRAETEIIN

P 2 v a 19 a Y |
#N5N 2 LLﬂﬂ\?ﬂ?qﬁJWQWEﬂﬂW@QEJJW@U'U?%Lll'Llﬂ'ﬁL?J']'W\'iﬂ'ﬁlﬁimEJ')’U']ﬂ'ﬁWTUWN 9

1. gduuusaztumeulunis

4.01- 5.00
3.01- 4.00
2.01- 3.00
1.01-2.00
0.00 - 1.00

=
NUYT
BN

=R
MU
RN
BN

P
Wniign

an

Jrunand

Yiog

DS |
Vewiign

[

41.67 | 58.33 | 0.00 | 0.00 | 0.00 100 4.42 NV
anliunIsusIENY (15) | @1 | © | © | (0 | (36)
2. enansildisznauns 36.11 | 61.11 | 2.78 | 000 | 0.00 | 100 | 4.33 anilgn
Us7818 (13) | 220 | (1) 0 | © | (36)
3. sweglamidlunsdaussens | 36.11 | 5555 | 833 | 0.00 | 000 | 100 | 4.28 annilgn
vz a (13) | 20) | (3 © | © | (36
uniign

Wi 13/ 29

4. aAnunieNvegUnsel 27.78 | 66.67 | 2.78 | 278 | 0.00 | 100 | 4.19

Tanvimyunsal luzuuuu (Video

Conference) HulUsUNsY

Zoom (10) | o) | O | O | © | 36

5. MIWUSNS/duieaiy 36.11 | 63.89 | 0.00 | 0.00 | 0.00 | 100 | 4.36 aniign
ALAINGN 4 VoUW ) | @) o | © | 0 | 36

6. vnulauawalalunwsay | 41.67 | 5833 | 0.00 | 0.00 | 0.00 | 0.00 | 4.42 anniige
wosnsousi] 5 | en | o | © | © | @6




917 2 wudn arwdtanelavesineunuuysadiumsidilimsusseelvinisfiueig q §
seAumuilawsle wndiga Aovas 4.01- 5.00 sunisiudiunisussene/asliuinis fissiuaudia
welawniign azuuuiaivedi 4.34 Taslugvuuunasdunevlunisdndunisussens tenansild
Usznaunisusseny seezaiildlunsdaussenedianumnsan ssiuamuftawelesgluszduiniian
Anduriady 4.42, 433 uay 4.28 Azuuu Mudy

Fruaanuil/Adusaruasanuaznisiuing ssduaruanelasniige asuuuedveg
4.33 lnganuniouvesgunsal Tamviryunsal Tuguwuu (Video Conference) Hulusunsy Zoom M3
Thusms/éruasanuasaaneine q vead g vnudanaflawelslunwsanweaniseusud seduaan
flanolangluseuanniian Anduriiade 4.19, 4.36 way 4.42 Azuuu mudiy

= [ a Y a Y  a Y
31971 3 wamemufanelavesdnaudszidunsidniainisussensivinisasnivinisuasiteussens
=3 a 8/ al [ o o a e
FoInens : wrean2ldian Tnuss Adgrvgn1sailunu PT gudnageuaudiungiosfifinng
MNSWE 3 wwe waU Wuwed

LAnensiieomd anudiunaluesd 41.67 | 5556 | 0.00 | 2,78 | 0.00 | 100 436 | wnfign

ussenauagsenennuiLiuadie (15) | (200 | (@ | (1) | () | (36)

2 nensanunsaneumaiuliidueded | 36.11 | 61.11 | 278 | 0.00 | 0.00 | 100 4.88 wnitgn
(13) | (22 | (1) | (@ | (@ | (36)

3vihwianelanaglasudsslaviainis 44.44 | 52.78 | 2.78 | 0.00 | 0.00 | 100 442 | winiige

Ussma‘luﬁ'ﬁaﬁ (16) | (19) | (1) | (O | (@ | (36)

“nsed 3 wudi evwilenelsvesgrsunuuissiiunsidiisnisusseeludndinisuay
Wateussenzves weanlafin Tiuas (Bnens) eglussduanniign Andurniadesay 4.55 asuuu Tae
Twihde LAngnsiianug anudngludesiiussensuazarovannrudifuegd 2 mensanunsa
neudamlfifuegned 3 viufmelauasléuusslsninnsusseeluidel seduarmufmelaogly
sefunntign Anduriade 4.36, 4.88 uas 4.42 Avuuy AEEY

Wi 14/ 29



1 Anensfinnud ermdungludesdl | 4444 | 5278 | 278 | 000 | 000 | 100 | 442
usseneiazanevearuiifueg e (16) | (19) | 0) © | (6

= L4 a 124 o ¥ a CY 4
15199 4 uansmufanslavesdreudszdiunisitilinsusseginmsenndynsuasiiveusieny
#ainens : unsameiuiny wdeu dnwallanmsuwnd quivaaeuarmdungiesufiinime
msuwwd 3 wn uaY uned

2 Anensanunsanaumauliiuotne 3333 | 61.11 5.55 0.00 0.00 100 4.28

(12) (22) (2) (0) (0) (36)

3 yhufiewalavagladulseloviannis 44.44 | 5000 | 555 | 000 | 000 | 100 | 439 |un¥ige
usseeluindell

9nNA15197t 4 wudn enufswelvesgreuuvuyssifumsidrilamsussensluduinmauay
Shdaussenuves veaegasi wiFeu Gnenns) eglusziuiniign Andudodesan 4.36 Arwuu
Tatlusiade 1.3nensiannad awdunglubesiivssesuazdienannnufiluegned 23neins
annsamaudneidfueine 3 iuftaelasadlifudsylosiomaussensluinded seduanudis
welaeglussduanniign Anduduede 4.42, 4.28 uay 4.39 Azl A

| a a &
daufi 3 avmdAaLiu/daiuanugLiaga
6. nnnsyaidonu anudhauvendss vamedudi 9
‘&l 2 CVE R
7. WemmsussengUnhtonsy

=

[T | v oo Y 1o v 4 &
8. flguassrnnnsldiedasiiolunsdnt enamsedilidunglunisidiedediedenns

[ Y] V- Y] P a ' .
— 9. fdheusuurwiuidgmlunisialusunsy Zoom111e191nn15aUTNIYINITHIN Video
Conference uguuuulusl deliingldau Juluguassalunisidismeysy ol 1 User

Mdhansuitanisussene dgsuiladeiuiu 1 au

4. aFUNAINNITIATIEN

windeyasendm wuh msussduaufiomelsvesidsumsusseneinms Bea meiaun
AunwMInTITianaissUjiRnislumhedsugiuaglsaneunawidng Tuufl 20 Asvnau 2563 Sl
ameiludhhunsusseeimn 28 au ireunuuussiuruftonels 36 au Fafuaniesasiide
15 doulngifidhsauitdlunisussesuazneusuudszifiuduneuiaindn Anduiesas 44.44 uay
anuiiawdulngvinulumbsnudiinnuasisage (swan.) Anduiosay 44.44 uwaggidhianila
msussegirmstundiiflfaeutssiiuenufanelalususing 4 agluszduanniign Andudnadiosa

Wi 15/ 29




= VLA Y w o = v o " ) P -
4.33 AzLuU ‘lf\‘lﬂ']ll'liﬂLL‘U\'i‘Vl'J‘UE)EJ@El‘lﬂ Ao W]un'l‘iﬂ']LUUH'ﬁ‘Uiiﬂ']EJ/ﬂ'ﬁIWUiﬂ'ﬁ@q.hﬁgﬂ'llll']ﬂWﬁﬂ Y
! < a < 2 ad,a o LY LY o =
Anadugeaafniu 4.3¢ Azuu duaani/dsnsrtasainiasnsbiuingg eglussiuuniign

9

' o a Y a o v a [y)
AnadugegaRnilu 4.33 avuuu dudvinisuasidausseny vesunsanilaian Tnuas agluseduun

o ' o a ¥ oa o v o a n
Vl?jﬂ ﬁﬂ"lLﬁaﬂq%?jﬂﬂﬂLﬂu 4,55 AazlUU AMUIBINTITHESWIVDUITYUNY ?J@Quqﬂaq'lﬂﬁfuiﬂﬁ LEILIBU E]E‘JJI‘U

L 4 1 A =
sefunnitge dendegegannilu 4.36 Azuuy

Wi 16 / 29



AMANUIN

Wi 17/ 29



nsdneusuATINsHazdenanvialulad

d s ol = 1 s 1.1 3
Fo9 “maRmunaannEasIv il innsTumitsuguglivasTsswerutausyne”
L as d
JuBaAs 9 19 Bewran 2563 17281 11.30-13.30 u.
aduayulaeyuidesuussanausiuiu U 2563 Tnsans “nsiannidgmadeunnugiunguay

Jansradaudennsudiu dmdunsasandssiiimauazaudafonuasdauiumviesu]iins

NINTUNNE WaEN1SNAADY B JAQUAKUIE AMUUWINLINTEIU ISO/IEC 17043 WawISO 17034”

s1e3agidrausudvinisuazanenaamelulad

fmu 4 . whwoy
1 | nausen dymdnd Tsanenunauiiaag sy
2 | wszqa Alaian Tsangutaniulau
3 | 3,msf udld WeaUuAn1g Tsanerunasuyi v
4 | Ussnena ueaua 159MEUNaUNNTEYY
5 | Kulpriya Banchasak SN, Wodtaysnl
6 | ffunun suel l5anenunangvens
7 | wnging. Uodn TH VNN
8 | numsIal 5900157 Tsawenualthehdou
9 | wngnIm uawiiio AGUUWATANITUAYE 50U v Bs 7. ATRT B.u WDl 9.899a"
10 | Tann fedlwenne Tsangunaanueny
11 | $vihysa sheies Tsmenuasidnsegluvie
12 | weendy gualanmds lsmegunanaRsdnwg
13 | AUMISIN 59AA15) Tsmewalisdhdou
14 | daunun seels Tsanenunanevehs
15 | Hdan nwuim [ swauflanszgnsivuasive ]
16 | yudni wdudn swyemawty
17 | wsanalgnud ygwiin W0 UUNGD
18 | 9IS Yalauuny Tssmguadaeingunmiiuananty
19 | w1euITIM Bunsaed sw.an. Urugnealndle
20 | uaaRgngn a3l swan. Ji8vim a.duen o.dles Wedlw
21 | gawiey s .0 J1unaosuay
22 | ua.nunssod ndvana sw.an.nelvy
23 | umasel thilu Tssnenunadualuguameiathuaeainanie
24 | fimyso wasadl sw.an.aselas

Wi 18 / 29




GRIT e e  wdwaw
25 | nown T IW.a9.013950
26 | gmil diide Tsangunadauauguawiuathuangalnamile
27 | eidss Imnsana sw.an.Uununsen
28 | w1939 BUgu SW.an. Uumean
29 | fna winay sW.an. Uiy
30 | weamBevune Ivgjesd SW.AR.UUALLEAY
31 | uvannunns lenaasny Fw.an. tudnun
32 | wanile daedl TW.aN. UMW ULLEY
33 | ynamhdand quistng sw.an. iauula
34 | walwiu ladund . an. Uuduiiiu
35 | weasIiilnn Yasnge sw.an. Uuduily
36 | wasel eSuoa SN a0 Uruvindung
37 | wnamanind Tasud Taswauadaaiugunwsiuatuduiiy
38 | wweSudng yainu W80 0UYIINT4
39 | wadann gnsaan sw.an. Tuslng
40 | wwgw Wi NN U1UAN AR YU
41 | usiaas wavies s.an. Uuduiae
42 | ynanngansse Uradugiui .29 UuneuauI
43 | wgdam dulan TN @9, UTUNUeIUey
44 | Wi eigieatan sn.an.01ua1e
45 | weasuwg. W3and ssunwefana | asamavans
46 | wsni wss ANEEANITAARNS
47 | defen Aedunn ANIZANLIVANEANS
48 | fafing Wesnas ANEANYANERNS
49 | ud 8738 Bunuas Tasamdunnizaninymans
50 | alvn wugwa ANEAVLIYAEARS
51 | ufienssed wadin AgATANANS
52 | mad ey U3eM 3 we du Wuwes i
53 | Tadian Inues Ui 7 we wdu Wuwes 41in
54 | agausnd sy U3t 3 wa 18U @uwmes $iin
55 | wun sufiesiana Uit 3 we 18U duwes $iin
56 | w¥yan yandn U3t 3 wa iU Wuwes $iin
57 | Yian laianndu NBINTIVBUATUINNTIY

Wi 19/ 29




iy o) ‘ wiaw
58 | ywumissa lueisaugs U3t 3 e udu Wuwes dain
59 | Imm fazyy -

Wi 20 / 29



AMMAsIRaUsNIYINITHazIenaawAluleE

wnaniainn Inuas

a

‘ ” uu el o W
AT 2. Inensussens uanlaion nuas  Afausev 3 we wdu wwwes i

i 21/ 29



test’s iPhone shebin Vg

DATONG

YL RFRY RS O sujittra ponssak -pc com st

A ll 9 A - ; U ' =
awi 3. fidreusiivnsuazanevenmalulad

Galaxy Note9?

test’s iPhone sty D i J Galaxy 17 (2016)

LBTREEN O Methawadeo wasi sl sesin e GERTO3 sujittra

poonsak-pc LSRRI quatre1097 loginsent33?

LINTTR] thatakodiagy. .. Administrator wigen dein ilnrym

’ ) ' 3 ‘
A 4. Juineusiivinisuasanenenmalulad

i 22 / 29




o —

test's iphone YivE I s r* R T~ % narong
&
|

i e,

sujitten poonsak po SSTREETIN quatre 1097

o v v V1 a 1 ‘ =
A 5. QL‘U’]E‘JU’SN’J‘U'm'ﬁLLaSG’]EJV]EJﬂL%ﬂiuiaﬂ

sujittra poonsak-pc
com lest's iPhone , T qualrel 097

I RERISHE T BN Joginsent3dy? Wyt thatakod 14@g... Administrator

o ) ¥ ) = i ‘ =t
NN 6. cgmausmmmmazmwaﬂmﬂiuiaﬂ

N 23 / 29



nsInaUsHATINITHasHevannalulal
= o o a ' a 0
1504 “miwwmqsumwmims':mﬂmeﬁ’ngﬁﬁmﬂwmwguguuasiiewmmau,umen”
a ) P
Jungiaud 71 20 Awrau 2563 1981 11.30-13.30 u.

atuayulnenATosutssanaumsiniu U 2563 Tasans “nmsianiasmeseuninudnguay
Fandadewlalaenizdmiunisnralaanizmenauduunnsgiu 1ISO/IEC 17043 uag 1SO 17034”
AREEVITANERS JInendausens luguwuuntsuseeu (Video Conference) iuldsunssu zoom

d v e a ' a
snegaidnausuITInIsuasarenanmalulat

1 | ogeuiwd ionisou (Inenns) ust 3 wn udu unes

2 | Tafien Tnwas Gvenns) U3 7w wiv Wuimes

3 | Awdand viynundana ANZANLIYAENT UMAINITIULIATS
4 | wemf wess AMEEVLIYANENT NNINEIABULIADS
5 | eden asdue dviaveans

6 | U wuanidu nBINITINBLATUIANTTU

7 | @i ey ARIZEAVLYAANS

8 | Anfisn fnsnAtun Tsenenunamulay

9 | Nafiws Lilegsng AMZEVLYANENS

10 | 2970380l fiSuna sw.an. Jruvindung

11 | 8138 duvuas AMTARLYAENS

12 | dsgmena waaue TWUNNTEY

13 | ud% wiveznd Tsawenuiau ey

14 | eSuiing yayinwl .80, U1UYNT N

15 An307 waite mﬁmmmaﬁﬂmmwmﬁ 5. N.UMB
16 | ushdng rdndu SWAMNUNGS

17 | ufiEssn wawin U3 3 wa udu Wumes

18 | 2513 Dufiviang . an. Uy

19 | sigyywaund yeydl s ATeneBumesiuduius vuesu
20 | ngan Buves T5ENBIUNBRUNIALNGS

21 | YoeBan d1Uriu FowfiRnsiduindesiiouwnd

22 | F5thuvi Usedhauatan SN, @n. 2zl

23 | Amsd udla WeauiRns Tsanenurasuy3vees
24 | gmunA A Tsanenuiauvsien

Wi 24 / 29




25

TN.VIDIAUTY

26

15IWEIUNR Eo WITE ANNITTINT

27

Tsaneutau Loy

28

sw.an. J1uan

Wi 25/ 29




sUATMNNsIRRUIHITINISHasaevanAlulag

Uy agrutid 1niday

d _ a o
Al 7 g vuney.egeseil 1nseu
thmeilanisunnd gudveasurnudungiecufdintmiaunnduisn 7 wn uiu Wuwes

’ Aedadon tangy |

d L= (=3
il 8 Inens Aaladan Tnua
vnihaudnedeunudngiesfoRnsmenmduien 3 we iy Wuwed

i 26 / 29



Pasinee Chuayc...

19N TRk R inthasaeng

tip_jutatip22@h... Jintana-NIMT ) @iaa e o

iPhane N Pasinee Chuayc...

L i s Geng Walker Ke.., sujittra Kamontip Unanan anake

iPhope tat Kus... Anchana Promch,., Jintana - NIMT inthasaeng

< ) a 1 =
A 10 gidheusuivinsuazatenenmalulad

Wi 27 / 29



AMNUANIS
ausuATINITHaLaNeENanwAlulad

< a Y] a ' a Sy
iFa9 mawanauamaInsasiamsfasufiRnslumissuguglivaslsmeunausidne

el mawanndsguageuaudunguaziagdrdaanasudiu dwmiunsmsadieswhitng
wazAinBaaunssautumetasufiRnrsmenisunmd uasnisvasey o yaguagias maukuIng
413 ISO/IEC 17043 uaglSO 17034

ANIZERIYAENT UNTINBIREULTADT
TugUuuunsuseyunislng (Video Conference) similusunsu Zoom

TuSufl 19 Bavinau 2563

1130 - 11.50 4. awsztdauntu Google form 19155UU Zoom meeting online

11.50 - 1250 4. US5878 (399 MsiaLIamAIMNITsIINIsiasuUings m miseugugly
ussgmadenivua sw.an.finnn7
oy uaas.mungy. et aynefana
979715805841 ANEAMITAIERT AN RBULSANS

1250 - 1320 4. 33818 (309 Ustlowfuasmsidniau EQA/PT
Ing unsanaladan Inua
Aidervnnsduiiunu PT
Audvaaour g e uRnsmanisunnd 3w iy

1320-1330%.  ¥nenu afiusie uava§yu/ Post test/ Usuliuauitawale

e fnusnistunisiiiiuianssuoiaasunlamuanumnway

" 28 / 29



ATVUANIT
AsaUsHATINISHAZAeNanNALUlal

d o ot a wva ) a [ )
Fo9 nMavaauamnsasIiamsesufiinisluniseugugiiuaslsimeunawidne

Tasens “nmsiaunTagnaseunnudiuiguariagdndaiiadasnsdmiunmnsalaaiazioe
WOUFUAIAIFIU ISO/IEC 17043 uaz ISO 17034” AMSEMIBATENS AMINEIABULSADS

Tugunuunsuszyumalng (Video Conference) Hulusunssy zoom
Tuufl 20 Aemnaw e, 2563

1130 - 11.50 4. aweileuniu Google form

< . Y
11.50 - 1240 4. ussee (389 msnsnadadnizfaeuauiudaaiay LazuaunsnIIneAsss
Tow yungyegesmi wniSou dninalian1sunnd
guivageunTngretUiRnmaunnduitn 3 wa udu Bunes

< .
1240- 1320 4. ussewises Usslendvasniadaion EQA/PT
Tng uvalafinn Tnues
gudvaaeumT e iR saunmduin 3 we udu Wuees

13.20-1330 4. ¥nonu aAuse wazay / i1 Post test Yssiliuanuiawela

o o o [=3 4
MUIBUAE* AMUUANTSIUNNIALEUNANTIUDNAAB UL UBINAMMNNYEY

M 29 7/ 29



KPI-19.2

A5 U5 2l wua1Ua1571504E NI15ANDUSY

Tasamsade “nsiaunddguadauanudiuinuazdanaedssiiabon
wazdwidasdmiunisnsaasidlilinadueuduaswinlneniiy
AMMUATgIY ISO/IEC 17043 wag ISO 17034”

4 a ¢l a v oo 7 a wva a
1399 N1395239ATIRF LU lnaTule TENVUNI B U URANNTINY
suwuun1sUsTamislng (Video Conference) Wauldsunsu Zoom

TuSuit 11 89wau 2563

e

avuayulageulsTaMuiuAulsEInt 2563

[-%4

1oy A3. UNWS BASFINENA

aJ v = O/ Yo
WINULATINTSIY/HWTUNY

J 9

AMZEARIYANENS AUIANANARULTAT JandIaNuaylan



wuudgURanssy
Tasannseusuivinisuasaevanmalulad
= a & a L4 as L4 a o = el
1509 nsnsradaszidiulnatuaiudivanumaisslfinnisiae

suayulnglasenisise mswaunSagnadauarudiuguasTagsiedsriafeauaziivaedmiu
nsasadeszislulnatueduduaswinlngliuauuinsgau ISO/IEC 17043 uaz ISO 17034

1. ndnn1sUagiRAN

lasans “msﬁmuﬁ’aqmmaaummﬁqmzyuasﬁ'aqé"m'ﬁwﬁﬂLﬁaﬂuazﬁ'\mﬁmﬁm%'umimafo
Jseilulnaduefuiuasisnlnendunusnasgi ISO/EC 17043 uag 1SO 17034” Hingqusvasdifie
Waunisndadanaiuauaanindlalnaduiotudniuuinsgiu 15O 17034-Reference materials
producer a1 Wosiiinisiseiedasiiownnd umivendouisans dlunsaiuayunisidouasianinis
nandanaruauannindlulnaduioiud dleldyaannsuasdiaulafinnufuasidrlafeafy
nssuun TR Tagnaaeudlulnaduetud vannsnsiaiadinaiarnnssIunInTIaln e
flulnaduweiud uilinsuninmsuarisvonmealuladlnedidsing luidefifeafuuuamans
WwauYagnageudlulnadueiud wazwdnnisnsiaiayiinadlulnadueiud saudwesgIuninge
WesedagdBvioslf URnwieitunsg
2. Tnguszaen

wa & s s o/

o v % a o d awa v v a
Lwa‘lﬂﬂ'ﬁqu:‘imﬁ\‘n‘mﬂ'ﬁﬂUUﬂa']ﬂiﬂﬂgUmQ'\um'}dﬂ'}UﬂaﬂﬂﬂUmLﬂEJ'Jﬂ"ULLu’)Vl’Nﬂ']iWWU'] 5

s ad v

nagaudlulnadulefud waznisudnnisasiadausuadlulnadueTudmeiavesjiRinisuasl
{4 o 174 =) v a 5 A a
wesgu laedfunisirlulduiladguinisesiaiiesedldads snuananilasuaiiuAniiuiay

[ ' 4 9 v o o a wa 2 o a a &
JotausuusuiyaansieiinsuiuUg wasiaunssuuliaanliiiayssanduaundaiu

9
=
5

3. ngaudmung
yaansaslulasinisideuasyaainsainateuen laun 019158 feaede Wninenmans
yranseeUiRnislsamenuiauasminenuniady/ionvudie (dudy

P2 ' a2
4. Ysslenifandnaslasu o

1. yaansldsuauiiagiinrudilafeafutmamsiaufaameseuslulnaduefud ns
asrviaUiinadlilnatue uddevdnnsieg waznasyunisnsinsesiiinty
2. awnsatldssgndldlunisudladgu uazujuiRnuldediesgndes inunsan wasll
Uswavsn Bty
5. s1gazidean1saniiung
nsdneusinisuazievenmalulad e msrmelinsevislulnadue udifunumg
HoaUuRn1ide fiswasBunded

win 2/ 11



o

Wiadia: 1. ndnnsaaiamuunadlulnaduieiudludistiemuunigiu IFCC uag NGS
2. wuwrnsiann faavaaeudluinadue ud

o v o

e uil 11 Banaw 2563 a0 11.30 - 13.30 .

suuu: AsUszgunialng (Video Conference) siulusunss Zoom
Wemns:  1sAwg.yed Yssnadila daimauzumemansATINEaNMINedELTing
2. AT.UNMNT BASTIENS dainpauzaninrmand anInedeulsens

v v

didreusn  yaannsnglulasimsideuasyaannsainmeuan $1uau 39 Au
6. d5Un1seansaiiung

ATausEAYINIsuALevenvalulad 130s nm3nsradiaesidlulna duteFudfusiumig
wosfoRnmeiduluatall liusserniisadundnnsasaiamusunalulnatue udlufaedemu
135 IFCC way NGS Tag sAwey.ywi] Ussyudda uasuumnanmswamuniaquageuslulnatueiud
Tag as.uaws afsgusna Weldyaansuazifiaulefianud mudhlalunszuiunmsuiniagaiuau
Aaunmdlalnaduofud snszauauaunsalunisnsniniinaslilnadueiudasisves jufinns
AIUMANNNTANNY 19U lon-exchange, Capillary electrophoresis, Boronate affinity, Immunoassay, e
Enzymatic iud uaznsnsalinsisisaediumsgn W IFCC uaz NGS Hudu Bnidlduifemmn
Wusnuasanudrdguesnisihdlalnaduleudunldaunianisunnd saufaLnasin1sesIaTRse ey
glilnadueudiitolilunsitadelsn Taunisausiirinmsuasdoveamaluladdlfinisuanideu
ArwAniiunasdaiausuuzuiyaains teliimnudiloodiwsiase saensuirlugnisuiuugauas
WannsruuUFuaalifnssavnaundsudngos

i3/ 11



sr891un1sUsEiusaLuunagaunaatnsaseusy (Post-test)
- a &l o o o v a wa Y]
1589 n1snsavdieszndlalnatueudnuauniesiasufjufnisidy

avuayulaslasin1side nsWaunTaanadauautnguasiandrdvilateauazininfadmiv
nsasnieserdlulnaduieduduasiznlaeiiiuniuninsgiu ISO/IEC 17043 uag ISO 17034

1. AINBUNAULUUNAGDUY

TP eHLITPH 39 AU
WMUUUNAFaU 28 AU Amdudesay 71.79
Liviwuunagay 11 Ay Amudesay 2821

2. asUsliupanIsnagEau
AN U5 N A9 Aguuuviedeu 7 Aavbuuduly
Lirw fa ATLUUMARBUAINIT T ABLUY

HUNNSVAADY 24 Ay Andludosay  85.71
ladsunnsvegau 4 AU AnluSoras 14.29

3. asUnan1snadauAIsIguadIsIuaUT

ndeyadindm nsvaaeumuivdadsaususivinisuazevonvalulad (3os 1139519
Sareislilnatue fuifunumaiasjoingide B{drimeusvhuuunedeuiommn 28 au Andy
Yowaz 71.79 lviuvuvaseu 11 au Aedufesas 28.21 iieliauisnuseiiunaveagidrsmeusy
Mnmsusseeiionmeimmstdldimunnasiazuuunagsuiens 7 aztuudull RRF g
ouUsUKUNIMAany difildiloondt 7 azwuy dadudiindmsusuiliiiunisaasy 91nmanis
Uszifiunudn ffeuntsnadey 24 au Aadudesas 85.71 uazlidwniseusy 4 au Anlluiesas
14.29 wanvifiinueusudnivgienuiuasdlaferiunsiauniagaseudlilinaduefud wes

———AINaAMINIvInUs Il nalueJuddag s vip s iRnasuasIsuinsgauEndy

wiha/ 11



s189unsUsEiivauRawalaniseusudvinisuasanemaawmalulag
= a o4 o o oo v a wa a W
Fa9 Mmansvitaszvdlalnatuedudivauniaiaaljuinisiae

aluayulaslasinside mswauniggnadeuanuduiguasisgdrdviadenuasinndedmiv
nsasaadaszidlulnaduefuduazwznlneniiuniuanasgiu ISO/IEC 17043 uag ISO 17034

1. NIMBUNAYLUUEDUAY

L7 |

RREEHGITRH 39 AU

HPauluvdeual 28 AU Amuseway 7179
gllneuuuuasuay 11 Au Amuseway 28.21

Yy

2. Han1sussiuaufanala -

o ™
naud 1 dayavialy

)
v CY

13197 1 wandiuiuenay teyaviiluvesdnauuuudoun

Fayadmalu U (aw) | Sovay (%)
AINUG S ‘ R
819158 2 7.14
Univeaans/deieie 13 46.43
Ynmadiansunnd 7 25.00
KUsENOUNISAIALBNY 1 3.57
WUNIIUUTEN 4 14.29
fan/indnw 1 3.57
374 28 100.00

wlaeen/dandivien el v
UMIINIRBULTAT 3 10.71
AMLEVITANERS (AHS) 7 25.00
Tsanenuna 8 2857
MHENIUNIASE/BNTY 10 35.71
et 28 100.00

A 1 4 a 1 1 o o L} U a v a =3
1A 1 w1 Geeuwuudssifiudnilngiiraudumis dnivenaans/duaeide Andu
[ N s Y ¢ a [ v 4 o a a 4
$oway 46.43 y93a301 Ae dnimadanisuwvd Aailuiesag 25.00 uazdue (winuuiem, 919159
N o o a & v o w d .
{&e/ind@nw, wazdusznounisnialensy) Anluiesay 4,2, 1 uas 1 AUEWU wazanIuNvinY
wu ddlvgiihenlumbesunaii/ientu Anduiesay 35,71 sesaan Ao Tssweruna Andudes
8y 28.57 angavnveani (AHS) Andufosas 25.00 wasuminenduuisens Anduies 10.71

Wi 5/ 11



< o2
nBUN 2 ﬂ']'ﬂJ‘W\?Wf’J‘LQ

o . ‘ 1] A
InaueinsUssliussiuaNuRansala wusnuAzLuLRAY

suuuladeszwing 4.01- 5.00
ATWLLLEAETEIN  3.01- 4.00
ATMULLRAETEWIN  2.01- 3.00
AsuUWRAETENI  1.01 - 2.00
ATUUULRAESENI 0.0 - 1.00

[

v =
MU

=
LN
=%
AREAN
-f
VAREAN
=t
VRN
PN

o
Wniign

un

Yunang

Yoy
o

{4
ULENGN

4

A L4 - ks =3 ¥ 1
TN 2 LLﬁﬂx‘iﬂ'ﬂMﬁ\‘lWEﬂﬁ]‘U’ﬂ\‘iE;!G\E)‘UU‘SSLN‘LIH’]iL‘U’]W\‘iﬂ’]iUi‘SEJ"IPJTU’IﬂTiﬂWUWN‘]

seauAIUNawala LU
. AZUY -
YaA101Y WA 1| anune
5 4 %) 2 1 1ade
wola
Founssaduntsussene/nasliuinig o | L
y = 46.43 | 53,57 | 0.00 | 0.00 | 0.00 100 4
1. guuukazduneulunisaiunisussey 4.46 | winfign
(13) (15) (0) (0) (0) (28)
I 42.86 | 39.29 | 17.86 | 0.00 | 0.00 100 a4
2. sraenalunsaUsIIANLLLNE AL 4.25 | wniign
(12) | (1D (5) (0) (0) (28)
v Z . 46.43 | 42.86 | 10.71 | 0.00 | 0.00 100 4
3. anuwSouvesgunsallanviayUnsal 436 | wnfian
(13) | (12 (3) (0) (0) (28)
v - o v o 4 |4286]5000]( 7.14 | 0.00 | 0.00 100 4
4. NSIAUINS/B1U78ANNAYAINVDILE VNG 4.36 | wndian
(12) | (19) (2) 0) (0) (28)
AuineIng 4 LR e
1. ennsiienns anudiung awnsadievien | 5357 | 42.86 | 357 | 0.00 | 0.00 | 100 050 | sniten
Aanuiuagesuellovliadadalau @5 | a2 | @ | © | © | (28 ' o
L e e v e e e 60.71 | 32.14 | 7.14 | 0.00 | 0.00 100 - d
2. MUNIWD LIRS LATUUIELEYUIINNTIUTIENE 450 WY&
| @ | @] 0] 0] o
shuntnhanuiiviy | : 4 «
1. viufleudula mmsnﬁwmmﬁﬁlﬁ%’ﬂﬂ 42.86 | 46.43 | 10.71 | 0.00 | 0.00 | 100
USu/dszgnaldlunisufifauls uavaunsali 4,32 mﬂﬁajm
o | 1A | Y] (12) (13) (3) (O) (O) (28)
MUSnu AU aule
o et var L » |39.29 14286 14.29 | 3.57 | 0.00 100 q
2. ansahanuinlasuluseuns/aeneala 4.18 | wnhign
11 12 q 1 (0) (28)
591 4.37 mnﬁejm

winé6/11




MNATNT 2 wudh anaewelavasdpeunuudsufiunisidiilensussenednisiusngg o
Tussduinnitgn Amdudniadesan 4.37 asuuu Taedumssnidiunsusses/mslivins lugduuuuas
fumsrlumsinfiunisussens ssesnailuniseusuiimuminzay mauniouvesgunsallanviaylnsal
sasmsTiuims/Snuneauazaanveadmiig eglustiusniign Andludiade 4.46, 4.25, 4.36 uay
4.36 azwuu awddu luduineins lubideineinsiinamg anudiung anunsadievennuiuay
psueidenldagnednou tazarufionelasazyselond@ldsunnnisussenei eglussduannilan Ao
{Hurniads 4.50 uag 4.54 Aviuy sudy wagluunninsudluld sdeviudanuiule aunse
tharualasuludiudssgndldlunsufoRants ansalisUinwudiousinld uazannsath
aadAlasulseuns/dhevenld aglussdusnnilan Aadurniade 4.32 uas 4.18 Avuuu madidy

o a < 9
naull 3 AnuRaLLLAzdaLEUaLIEY
1. sonlineusuivnisuuuidndulszd
2. anudasurendss nameidudieg
& a A A v o oy 1o 1%
3, \lonmsussened witlguassaonnmsldiesesdieluniadhi enamseddlidunglunsld
<
\wdnailodaans
[ Y ] [ o a 1 .
4. gireusuuwinddgmlunisdilusinga Zoom Lies91nn1seusaAtINIHIL Video
Conference WusUnuulnm! deliivaldou Saduguasialunmsitueusy

3. a5UnaINAT5IA T2

o/ U 1 - yA 1 = 4
mn%’auﬁamnan WU ﬂ'liUiELﬁJNﬂ’J'IQJ'WQW@IQ‘UEND‘JJ‘VIL‘?JI’Ii'JﬁJﬂ'liUS'SEJ']EJTU’mTS L3N AR

¥

a gy o o Y 2/ a wa aw  awvd & 9
’JLﬂiﬂz‘lﬁﬁiﬂﬂauuLa’Ju%ﬂ‘Ux‘lmwNﬁ@)ﬂﬂgummi'si}&l NQWL‘UWi?NﬂTSUSiHWﬂV\QWHﬂ 39 au 191(5\E]ULL‘U’U

(377

Ussiflumufiswela 28 au Aeludeway 71.79 dulvaliitrimildunmsusisnsuasmaunuuyseidiu
v a v 1 a o =) ¥ A o 1 1 o ) .
utninenemani/daeide Anludesay 46.43 wazanuivinnudilugiroulumisenuniady/

L S|

wnvu Aaludesay 35.71 wastidnsuilenisussenedsnnisluasiillansulsedivanufanelalumiu

Y

| o o a_ @ 1 o < N Vs v o a
A€ aqwl.u‘iﬂﬂUll'mVl?jﬂ AnLJUANRRESIU 4.37 ABLUU ‘UQ?‘WNW?QLLU\?MT‘U@U@UI’L@ AL ATUNTINNUUNTT

Py P o Py ° Iy u | ' o a
UTTENE/NITRUINTS LUEULLUULLﬁb"UUW'QUL‘Uﬂ'ﬁﬂ']L‘U'Uﬂ'ﬁUiiﬁnﬂ E]QLUS%@UN']ﬂVIa;ﬂ ﬁﬂqtaaﬂﬂ“\‘laﬂF 2 B

fu 4.06 Azuuy luduineans wadearudawslouasyselovifldsuannisussens egluszdunnn
e fenadogeaaindy 4.50 avuuu uagludunsihaudlild fdeviudimmudiula awnsah
auilasuluuSuAssgndlilunisudReuld ansnsaliiuinwuadiousnenld eglussduuin
fign fanafogeananidu 4.32 Asuuy

wih 7/ 11



Fansradriadenuaniindosdmiunisasiniinseidlulnatuefuduaswinlagniiunuuinsgu

ATIRaUsUITINITHAaevanalulad

= “ a I a ) Y] v a wa aa
(13l ﬂ'ﬁﬁi?Q'JLﬂi']ﬁf'ﬂaiiliﬂﬁu‘l-ua?u%nuQquﬂq\i‘wa\?ﬂ{]‘uC‘lﬂ']i')ﬂﬂ

o o |

AUDIAT 9N 11 dan 2563

ISO/IEC 17043 wag ISO 17034”

£981 11.30-13.30 1.

auayulagyuideauussnauiuiu U 2563 Taseins “msfaunidguagauanudunguas

s18Fadidiausuiviniseasaievenmalulad

anu s # _L ;  , N :
1| sAw.ye)) Ussnaiila AELWVEAENIATIITNE LA AnAneaauiing
2 | esunms eidgwina ANZANIYANEANT UM INBIRHULTAIS
3 | wees dwdand sdywniana ANIZAVLIYANENT UNINEIGBULTADT
4 | A3ain dunsul Fnulasemside umineg dauisans
5 | duadd duilasy UATINERUULTADT
6 | afion Tndvios Fosutiniideiedasiiownnd imivendousens
7 | Uustan 911t e iRnmsiveinTasilownmd uninendousaas
8 | 26de 938U ANZAIITATERS UMTINEIFBUSAT
o | el i ANZANITANANT UMVINIRIULSANS
10 | @@ Lilesnis ANIZANLIYAIANT UM INEIRIULIARS
11 | ufansso viedin ANIZEAVLIYANERS UNTINYIRBULIADT
12 | 87387 Buvuas 159713348 ANzEMYAIANS
13 | alwwn dyawa 1A5en13348 AnzanTmans
14 | Yian anindu NEINTIRLUATUIANTTH
15 | Ainensnil oawiay NBINITINENaEUINNT T
16 | iy F3ewsvand Tassn1sidevaaniiuifion I INE1RLUSANS
17 | @t ahey U39 3 e WA Wuinad 91in T
18 | ywunssa lyeidoug U3 3 we wdu Wuwes $1ia
19 | Wigunn vesr3duni U3 3 e uau Wuees $1in
20 | agaudonl woniSou U3t 7 e wdu Wuwes 1in
21 | Tafen Tnuaa U3E 3 e whu Wumes 9110
22 | vl yawdn U3t 7 we wdu Wuwes $iin
23 | 1oun sufiesfana U3T 3 we wdu Wumes $1in
24 | auwd Usshugaw Ut 3 e uAU Wumad 9ade
25 | a3.3upun wyaves a0 TUIINTING WY (NIMT)

wih 8/ 11




annu L : w2897
26 | anws aniny nsudIneEIEnsNISWINEY
27 | numstas deudunivas nsAveIAmEnsnIsLWng
28 | Wy guna nIUIMEAERINISLINE
29 | &lwdu soudusn nsUINENANENINITLWNE
30 | Aun3v §esqud Tsanenuiaduug
31 | Anf WusiY L5aWEUIANUNTY
32 | ensmn wauiile Tsanenunauvisiow
33 | nausen tyvidnd Tsangunatiloauae s
3¢ | g3 funen T3awenunaansang
35 | $ep3 usiny 159N RYRILE
36 | alngaiun uiAn L5aWeUIRYILEN
37 | qund vty l5anguanag
38 | mswna Aiatan Lsanenuramdulau
39 | auwed Twosu u3tn o15lelouaruasmed $1in

wWiho/11




AWNIFARBUTUIYINISHAZEeNaamalulat

5 SroSaow v L

Db spstiniead
T o ssoduin. bong o i ¥ 5

m b Cadarn s . 8

8 ¥
4 nxmawsamwu:e g i

u S M ¥er

. S spbiin Shuyia &g
§ L PR
% Bk Hatigolind &
] ﬂ Bhaiadipans Fopisto R
4 ‘ S st §
a Bl Ly &
a Yo ¥ Fxd
’ O PR ¥ oy
a S b §
f
we G
b

a

ﬂ’]‘Wﬁ 1. INEINTUTTHIEY AT.UNTNS an%’gm%’qa ﬂmsawn‘zjmami‘ lm’]’iﬂﬁﬂﬁ%mﬁﬂ'ﬁ
G Dot bpooveny ] 1

aa

| a < o as a
AN 2. INBINTUTIENE 5ﬂ.WﬂJ.‘L‘JIU§ U’SSV]IQJ'J 9 AMSUNVEAERSASIIYNSIUNE AN TIVENaENng

Wi 10/ 11




(EAEA R I ENETE

Gabasy Totell

Figvtoriias LA

sophitds Thssas.

d LA a 4 a
NN 4. QL‘U’IBUiNTIﬂﬂWiLLa%ﬂ’]EWI@ﬂLVIﬂIUIBEI

i 11/ 11

Bart Bradl .

W By a

sophidy Hhoseo




KPl - 20-24
n1s1UsLlevUATUNIaIvE
NTISHANNAAA N LULTININTE

5 NaNU




wiledasuseanisuimasuidensesuadrsassaluiduselovy U w.a 2564

[Y) <

A Wwoa = = =
Auf wel.as. Yudand m’%‘qwmmaqa AT.UAINT DAIFLUIND UASNA.AT.ATIVN AJTE

L 9
=

Fhndulassnsifeides matanntagnageuanudiguazTagdrededmiunsnsaniinse
Ve URn1In1anIsUNng uazn1Ineaey o IAQuaktng MmALINNINATEN ISO/IEC 17043 way
SO 17034 enesdussdmnzaniavmans amiinendeuisens Idndemenaug Fea nsWaun
nssdsmawietameasuillidlunisveasuanudng dmsumsansdiensihaauasaidio
Wenuassauuldnsaaldlusietafentu uazsSenarumiaumsduenarsanniwdrinian
914994 1SO 17034 aﬂisoﬁ’u'lﬁi’aqmaauLﬁui’aqé"mﬁﬂ (Reference material, RM) A1UNIMIgIUEINa
ISO/IEC 17034: 2016- General requirements for the competence of reference material
producers Wlaleungufaseusaney 2563

2564 fasipluil

M mslduselovii@anndiad Ginlddnseld wiadinusedniaiwnisndn)
Tnens  aenswasieeealugnisldussleniiBamndag laanaiauinaguiuniuin

- Q.Prompt. Urine QC for_hCG :

- Q. prompt.Urine QC for glucose and.protein

Y = o

Tagdhunldlunisliuinnsnisnadauaanugiuiy 3o Proficiency. testing d1v5unas

.......................................................................... 1R ARSI D LA ST R A AT R LS LR 4NN SRR

ﬂ'ﬁmsmammwmé% [¥Y1] wiu

................. e EIAAE T e e D e e VINN LG R LLL L ELANLL L b FAXICL 4 _bedi] bbhl Y
t [ a 6 o 1Y [y

wagIndanunesly NAnAMI TR UANAMNAIN (QC material) I‘Uﬁ’]‘ﬂi‘Uﬂ'ﬁﬂ’J‘UﬂMﬂmﬂWWﬂ'ﬁﬁi’]’wl

""""""""""""""""""" T g T e S T R T TR ST g TR e R R S AR A

1 (3 o

P32974A5289. NavasU fURNISHIUALENAZaUA NS U U gL

a

m@ﬂﬁm

(W@ Usshugam) -
o 7Y ) e
fuvds gannsvialy
] A o o o o) o
mhsnundetn vien 3 wa wdu Wumes Siie
v o o
Tu 5 \fou UNTIAN WA 2564 NTUTEN




bsi.
Certificate of Registration

QUALITY MANAGEMENT SYSTEM - ISO 13485:2016 & EN ISO 13485:2016

By Royal Charter

This is to certify that: ' WE MED LAB CENTER Co., Ltd.
99 Moo 9, Mahathammaraja Building.,
Room TB304, 3rd Floor,
Naresuan University,
Tha Pho Sub-district,
Mueang Phitsanulok District,
Phitsanulok
65000
Thailand

Holds Certificate Number: MD 703611

and operates a Quality Management System which complies with the requirements of ISO 13485: 2016 & EN 1SO
13485:2016 for the following scope:

The manufacture of substance blood glucose, hematocrit, hemoglobm Alc for in. vitro N
diagnostic and blood collection tube for clinical Iaboratory testmg T8 C

For and on behalf of BSI: SR R
Stewart Brain, Head of Compllance & Risk Medlcal Dewces

Original Registration Date: 2019-06~13 Effectlve Date: 2019 06 13
Latest Revision Date: 2019-06-13 , Expiry Date: 2022-06-12
m Page: 1 of 1
UKAS . Cm
WA ..making excellence a habit’

003

Printed copies can be validated at www.bsi-global. com/CIlentDIrectory or telephone +66(2f 2944889-9 . g

Further clarifications regarding the scope of this certificate and the appllcablllty of 1SO 134B5:2016 & ENMSO 13485: 7016 reqﬁ
consulting the organization. This certificate is valid anly if provided original copies are in co®

This certificate was issued electronically and remains the property of BSI and is bound by thg#fonditions of.gol )
An electronic certificate can be authenticated online '
ents may be

b
é'eiaanM G %ﬁﬁ“ﬂ

Information and Contact: BSI, Kitemark Court, Davy Avenue, Knowthill, Milton Keynes MKS BPP €

BSI Assurance UK Limited, registered in Engldnd under number 7805321 at 389 Chiswick High Road, London W4 4AL, UK, / //
A Member of the BSI Gmup of Companies.



Ref No. : 0303/11650

CERTIFICATE OF PROFICIENCY TESTING PROVIDER ACCREDITATION

This is to certify that

NU MLC Proficiency Testing Center, WE Med Lab Center Co,,Ltd,
99, Moo 9 Mahatummaracha B Building, 3 Floor , Naresuan University,
Tambon Tha Pho, Amph ngwat Phitsanulok 65000

Have successfull

and under the Bure

for the requirements, r and criteria for'ie ompetence of roﬁciency testing provider

LABQRATORY ACCREDITATION

Accre tatnon Number PTP

BLA-DSS

of accreditation is as

0020

Issue date 15™ August 2018
Expired date : 14" August 2021
Signature : O Sk

(Mrs. Umaporn  Sukrmoung)

Chairperson of Laboratory Accreditation Committee

Y
A,
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mewué’mLﬂu‘lsﬂL‘%Ia%'aﬁLﬂuﬂmmmﬁﬁma‘uﬁa‘hﬁ’mmﬂsvmﬂwa ﬁﬂammmwuﬁhjmmsﬂ
muammumma‘luaa"l,ummmﬂnm‘lm daalvgtasumanuiinsunsndeununn wu lsamuduladin
Tsandundalaviaden waslsavaonidondue ﬂ']illiuﬂ‘uﬂ’sﬂﬂ?{ﬁﬂﬂ')’]UﬂG]‘LULaBGWuUG%IiﬂL‘U’]W)’I'ULLC‘]
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nsasadlulnaduiotud (HbA Wetislunsidade E‘mmmwaﬂ'\s%’ﬂmw%ﬂsulﬁuwamimUﬂm $AU
ngladlufUasiumvudounda 2-3 Wew fuinmsasiainuSuia HbA mammmsmsammmma il
ﬁaﬂwnﬂluwmmmmmwLUuT,imaam Wy Tasinausdaddiouasdlulnaduiinund Mdhuniunisnga
auﬂaamewuuaummum'i'snmsmumma‘lwaamLUummumn wwndiainasnsainyunumniae,
U NAUUN1InTI9IAUSIA HbA,

Fansametiasiseiuiona a quadiasuasiinaazaudounds 2-3 o vie HoA fesdl
ANSAIVANABAMAT50T93LAT129 1Tlaea1n Tauusguildlu PT-HDA, easildnunsmiloudeninyud
PRI Intemational. Laboratory Accreditation Cooperation) ILAC Ianusity (‘lums’l.%lﬁamsuehum
L‘LJ‘LJ'JEM Fudndenunindiinaizeanadnianiedinadldin mmmswaamuuauumaaumaq 120 U
Wit LﬁzsaaLumLaamLLmammmmm'iu,mnlmw'i"mwams‘uum '«Nmaamiwmmnssma‘lumimsam
feghadeniftednuauasiveeadidadeaua eliiuiuia HbA, ined anunsadmuadvie
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msm%‘aui’aquﬂigu‘[m&J’Lﬁﬁhaaimé‘amﬁiﬁ%’mﬁnﬁmmﬂﬁamﬁaﬁﬂwLuwwawuﬁu lalanansn
wistnTaguusgy HbA, lussdugald Wesaniidedrfavasnisiaziiudenaindtsludiugann ns
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Uinaesdlulnadueiudgunuidasnisiusodinuaudidalyil
1) wenilduns Liadn Wemias
o i av 4 o ¢
2) JUerpagadun® Tfinsuanvasdeuiad
3) pguaagaauag iy 2-3 1Aau
1) Adfiadonunsdantudsvann 38-40% LilAanisuanvadiead (Hemolysis) Jsagluinasi
gansuldl
5) laiflweaniuazaudantsing
o/ 1 4 1 /e 1 ° a
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2.2 SunsumaieutaqulssusTulnatueiudfaenssuitlnaeiulunasnnaass

1) satadendiiiinusliinadueiuiliosndn 5% dshuasazaty 0.85% Normal saline
(NSS) auaisazateduuila

2 \Ausgnauwadifiadoanasiuiudimianglaaiiauidudy 400 mM azardluasazais
waawnTwes pH 7.4 (PBS) Tigumail 37 asmiaida Wuan 15 ol

3) funenarsazarenglaadiuiiuoen 1iunzneuvewadifiadeaunaivly 130 me/dL
asazaredinsvdoainamsnlnansidu-1 (CPDA-1) 71 ludasiduvsvadidadonunase
ansavas CPDA-L whiu 2:1 sieliigamadl 2-8 ssmiwaudea WWuna 24 dalu

4) geuwdiasazarglnaiduuiunns 0.5 mL lunaeawuia 1.5 mb divlugidugumgil 2-8 aeen
wardya wihAnwaubuiloweafuiaseuad yasiagnadausield

A LY 1 o/ [} =3
AN 1 ﬂ']W(ﬂ’]@EI’NMﬁ\‘]ﬂ']'iﬂﬂLL‘U\‘iU'iﬁJ'W]’i 0.5mL
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n15msizvidaua
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man19inseiinAnameadd Wwednwiauduiiladensu 14 ANOVA : Single factor fisuéiu
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vadAn 05.0 Inanisaruruduluaudunsuseannisaaluil
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a. 1A1 mean Y94 between-group ANAUNT

<20 b max (Mbetweenn_ within ‘ 0)
0

b. WY S2bb luannis WaviAl Shb

Spetween = Sbb = V S2bb

. A1 repeatability standard deviation (S,.) 3n@UN13

Sy = v Myithin

wWieuiinuan repeatability standard deviation (S,) Uag between unit standard deviation (Sp)
Tneilen s, < Sup avagUlddnTanageuiiiaududaiiortu mawutr s fd1gandt Sewannqqbitinng
- AT Uy e siuans whiniSeudeud dmn s, < U azagUld i Samvmeeniiten
Huidleieat e e

_ Myithin * 4 2
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Upp =

No V u within



3.2 N15VAdaUAMNAIAT (Stability)

3.2.1 Short term stablllty
wimaagsuanuulieideatuuda aammnmmmmaaummmm (Stability testing) e
mmmm‘uawimma‘lu‘lﬂauumu%maammaiuﬂznmmmuum’lwaw%ﬂwLm‘i'miﬂsqmimmaau 138019
Anwn el
1. amammmaamwuau U 25 A0 Imammsaumamummnmuw 7,14, 21,49, 70 U
wmnammmﬂauaﬂummmaﬂiu'1maiuinauuLmu%maauuﬂaﬂﬂamwuamﬂmmssﬁu
enandatiy 95%
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KU D9TBY SO Guide-35 dainauaivilifie

1b1] . P frdat £
£ < teritical (o.05",df = n — 2)
e by unu slope
s(by) WU standard error of slope

(-] 1 1 s L9 /) A (-3 s
WINAITAMUIUNUD teatcutation < tertical LLamaﬂaqwmaauﬁﬁmmmmmuswmmwmmﬁnm |
H as a/ 1y [y 1 9 as . 2l °
Vantiug ) ndsnsNAdaUANANIINGY Taanaaeuasgnadluiy PT provider Wavinnsnaasuauidu
Wadefulazauasiaaiuana 1SO 17043 sald

3.2.1 Long term stability

a e 5 a 1 ¥ o [ 4 2 2y
¥nsAne Lone term stability fidunaudanoluil (nsdunnasfuinmy template 1a314l3)
in3uatoya raw data snnsasIvinnwANUTIAETTnaTue e

WA (5 - Xoa)

#1A1 Std error in estimate, Syx R —_—
#5749 Regression Imald LINEST function in excel

mAn 95%confidence interval (95%Cl)

a319nsmlang prediction interval fumi’aqmaau

o RN



KPl - 26
N5 lgUseleBURUNIGIvE
nsa1enannalulag

1 NAa9U




51897UN5 WUslev U TUNINYE
Lazn1sansnaawmalulag

a
1599
nslnandulunasanaassdimsunisnsradansnlagiiiy
Tudsguusguaniaanuasiiviaes

ol o

IANIAY

TAsans “msiiaunddaguadauariadiuiaiaziaganiauiiafenuaz
dmdssdmiunisnsaimsizislulnadueuduaziinlnyiiiuay

11 331u ISO/IEC 17043 waz 1SO 170347

ARIZERLIYANENT UNIINYIRBULTAS
o 1 A‘ o [ o/ o
99 y 9 Aruaing sunalissiunlan Jwmdaiuailan



1. unun

o/ A’ L7 A 4 Qs 1 4 ]
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- 7 A 1 Y. LY =\ 74 = .7
n13nsa8lulnadueiudl (HbAy) tedislunisitadey Aemunani1ssnyinsaUssliunan1snuaussay
nglaaludrsrmnmubeunds 23 Weu faudnsnsainuiunm HoAy fYedninsasiaimiang udl
Y o w v o g & | a o ad a =i a a a d v @
Fodrialufrouvmuindulsaden wu ladinasrdadillouasdlulnaduiinun® Midwniunisnsg
Aadorumnunasfemunsinwssaudinaludeadudounn winddaindwsninusuumgnlae
U NAUNUNIINSIVTIAUTUN HbA
. a ¥ do o -l ¥ - o & ') ) o a o Y
Fructosamine 1utihmnandutulusiuludimndas vsaldunsiassaulusiuludeaniivnainiy
. L2 ) 5 = [ ) =) -7 o 4 s L) = 4 Aa 1 LY
)elycated serum protein Ju setiu 20 TUsfiudena1nfie dayiy tesaindayiiuilangasstinminny (
fructosamine 3sfiony 2-1 Tumweigvesdayiiu Jeawnsaldustsyivinnaluidoaludianaiies 20
fUai ndedrtnuainisnsiadatbA Flin1snsiadn fructosamine Haefnauszauiinaluidonued
v o g - o & A o ¥
gUeuwnmuinitilsadenanaunuseauiaiaeauasiiuinaaing JHbA
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H o EmH u«-z‘-n [

Hew gm0 S =0 o 0 i::—o éms

] HOmE—d g WO b w0t o don Exe
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H—¢—on 5 . oot sewtrereniord, \ N G M pmtennmr® "—é—o«
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Gricata AL
Hanew
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d‘ = AJ =3 ﬂfl ' .ol =l
Al 1 vgalagnfiuiinannisinaedusesninsdmanglaauazlusiulunanasn

(Source: https://www.slideshare.net/shrekym/fructosamine-and-hg-alc)

a aa

msudndaguussunnideatasiimasagldidenmasldansuinisiien Uias 200-350 fiaddns
° = a v R} = T a o ¥ a
Toshanldlunswseunisineinssdtlnaeduseninhmaaglusiululmaesnuimma Nlinmsaiugy
A 1 QI} g A dy 1 -&l ho
dannzfimnzausenisinandulunasanaaes Yaquusguiiwsoutuiunismaasumsduiladieaiy
(Homogeneity) wagA211AIH (Stability) #1uu1915§14 1SO Guide 35 Tngn15ANYIAINE1IAIENDARIN
NIy A5 unws eiisgsna envsduszdnivInATaNITUWNES AMEANIYAERS UTINEIREULIAIT
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TiudedTeuasinun U3en 3 wa wiu Wuwes $1in iendndaquusiulusedudesfiinig



2. psiseadaguUszuNgnlneniiudlenszurunsinanduluvasanaaes

o a L ' a W L a A ) LY

1nswieaildfunstenenaines. unws efsguidne Wvthlasan1side Ges mswnunan
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2.1. pMsfiadandlatnaingag
i a e o 2/ a I | = a v a v
euntsndniaguusguiielinsadnluliegeiiguaim UsvAvsnm uazansununisuan fe
V- caa 1 ° al a w ¢ ° a w v
Andenigaaninuninneunsiiluinseundndaguusgy Tnawasnaunsadrlundndanuusulan &
= a o v 0’5 ' i a é’ g
USnamewignlaefiugemnuiidesnisiu fesifiesenia warlifingneuiavunielugaussqinios
H a  da wa o ) ° o o
TidesiiugaautBsinanasgminnlilunswisuadluns@inyimsinaedy

2.2 Yunsun1siwseudaquussunynlnenfiusiienssaitlaandulunsannnans

14

[ SN 4 o g < o ] L 4
1) dniwidewnrauiuiimanglaaiauidudu 200 mM Tagiignsdiunisnausionnsni

a1l U3uas (mL)
Ghinasihwides 225.0
2500 mM Glucose 20.0
0.02 %sodium azide 5.0
Total vol. (mL) 250

° \ = a Y
2) dluunlug Incubator Mgaingil 37 °C Wuszaginan 48 7l
3) wawnasuy 48 dalus vhnsiiudiedsuagauuaiiegnsensasarglnainduliines 1.0 mi
Tdluviaenvuna 1.5 mL ifuludiduntudeanmadl -20 ssrnvaidod

2NN 2 MNAIBYNNAINTTPALUIUTAT 1.0 mL
1 o/ a . . . -A =2 =y
4) @wmsIIanIUsuna Fructosamine, Glucose, Total potein wag Albumin iWafnwIUTHIM
a ad
YaansTmiinauls
o 1 A’ QU QU U 1
5) yhnsdwnaudfnnanuduiisderiuesauasihvesiaguusgdely
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& o .
3.1 msvmﬂauwmmflummﬁﬂ'mu (Homogenelty)
2 X oA w . . & e g & a o o
AsNaaaUANLTULUBDIAEINU (Homogenelty testmg) LUUﬂ'ﬁﬂﬂ‘U'lﬂ’J'lllLUULN'E)W]EJ'JWH‘U@Q'J?‘Q

! A o g 1 &I s b aa .
wsguneufiesh g Inmsduumdamuduiefioniu uezanuned MauuuImwedin Guide-35
Toefiign1sAnussll

4 o w o v v 1w ool y o v o
T 1. dewluufaguuszuiteuiesuds quianuussulngiduuuguinuin = 10 vaen A9
vaenas 2 €1
° 1 & s aa .
2. smnaumnaanaduiiodeiiu suai 15O Guide-35

ATAATILTBUE
o

° o L3 aa = &' [y . | [Y)
SHaNTIASIENAuIaNERs ieRnwnaatuileeaiu 19 ANOVA : Single factor 7iseeiu
L") LY [ 5 Qs 1 é’
Fodndey 0.05 Inensauudulunudunousisauniseialuil

a. YA mean Y83 between-group INANMT

S2hb = max (Mbetweenn_ Myithin , 0)
0

2. unu S2bb luannis WWawiea Shb

Shetween = Sbb = V S2bb

C. MM repeatability standard deviation (S,) 0&NNS

Sy = \ Myithin

W3suiiguan repeatability standard deviation (Sp) &g between unit standard deviation (Spp)

A 1 v LY d” A’ |24 1 1 1
~Taeflen S, < So avagUlddnTaguusgUiiiannduilodeaduy wnwudn S, fid1gandn S anngqlilgnns
faain s, Seamnssuans waadwnilieudioudn 61vn S, < U’y avaguldinfanuusguifinrmdu
& o - 7
Wehgafiu

o |Mwithin 4 2

Upp =

Tlo v M within




3.2 NMSVNEBUAIUALAL (Stability)
amaﬂLLUsiﬂwmumsmaaumwmﬂumammnuum AnwiAnumIRa )Stability testing) oyl
mmmm‘uawsmmwﬁlmmuu FaihignnsAne el
1. guiaguusgunuugu $1uau 5 Mee Immmsaumammwnmum 0,7, 14, 21, 35, 70
11JwnanamLLUs'sUa]ulummmauﬂimmmnimsu'mutﬂaauwdaa‘l‘dammuaﬁmmmmummwauu
95% laeld base line LUUﬂ’]W?ﬂIm‘d'muﬁlﬁmﬂﬂ'ﬁﬁﬂ‘t}’l homogeneity (duna stability day 0
2. avimTeiiaguusjunaenas 2 #
SAMUNMINANAMNASIIANEDR LINEST
amwnuawmwansmumam'mmm*uamamLUssﬂwin‘Immuu FaldAnwianuasiadmiung
m‘usn’wnamLLUssmewuammu 2-8 pyALgaLtya u,avmvuum -20 asfLwaLTYa Lwamwamaﬂmmm
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Ib1l
< = o
1) teritical (0.05",df = n — 2)
108 b, WY slope
s(by) wnustandard error of slope
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