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Abstracts

Backgroud; Diabetes is a condition that patients can rot to control the level of sugar in blood circulation lead to
complications. Hemoglobin testing (HbA, ) help to diagnostic blood elucose over the past 2-3 months. Quality control
of laboratories for quality, conformity and reliable results were factors that affects to diagnosis. The previous study,
quality control materials hemolysis during transportation and not stable. The purpose of this research were produce
high stability of quality control materials (QCM) and develop in vitro glycation method to produce high levels of HbA,,
easily and show stability more than previous with elycation tecniques. Quality control materials or processing whote
bloed from glycation was up grade be the same as commercial by fellowing 1SO 17034 reference rnaterial producer,
Method; Two type of QCM were perform by using proper blood sample. First, OCM in CPDA-1, whole blood was washing
with 0.85% normal saline 2-3 times and kept in CPDA-T at 2-8 °C for homogeneity and stability test. Then, materials
were sent o members participating in the research project more than 200 participants with 2 levels of HbA,, materials.
Whole bleod materials were measured by Boronate affinity and immunoassay method to specified uncertainty of
measurement. Second, QCM by in vitro glycations for elycated for whole blood were washed by 0.85% normal saline
at pH 7.4. The sedimentation of REC was incubated with 150 mM of D-glucose at 37 °C to produce HbA, approximately
from 5.0-7.09 for ¢ hours and 6.5-11.3% for 15 hours. After incubation, processed blocd materials were wash and
suspend in citrate-phosphate-dextrose-adenine-1(CPDA-1) solution at 2-8 °C. The homogeneity and stability of HbA,.
were investigated by following SO 17024 and 150 Guide 35 suidelines.

Results: The homogeneity of HbA,, for both methods were accepted with F cal < F critical by using ANOVA single factor
analysis. HbA; . in process blood materials was stable for at least 109 days with t cal < t critical by using statistics
following 15O Guide 35 guidelines it more than original process of laboratories. The results of uncertainty from clinicals
and laborataries members in first round, 2020 (n=132) were 1.86 {boronate affinity) and 1.89 (immunoassay) and second
round {n=126) were 135 (boronate affinity) and 1.37 {immuncassay). There were show 2 closely of uncertainty from
both method by our materials. The both anatyzer show closely uncertainty of process blood matertal.

Conclusion: Processed blood materials for HbA, testing with boronate affinity and immunoassay could be prepared
from original process represent a small and closely of uncertainty but stability was lower than glycation method, For
study condition of in vitro glycation by incubation with D-glucese solution at pH 7.4 for 9 to 12 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 rmay be useful as QC material for HbA,. testing in the future.
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1. w3 (Diabetes mellitus, DM) [1,2,3]
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2. Flulnaluedud (Glycated hemoglobin, HbA,.) [4,5,6]
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3. vignlaendiu (Fructosamine) w3e glycated protein [7,8,9]
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e Enzymatic assay

» High-performance liquid chromatography (HPLC) and affinity chromatography

» Immunoassay, including quantification by radioimmunoassay

+ Enzyme-linked immunosorbent assay (ELISA)

* Enzyme-linked boronate immunoassay (ELBIA)

+ Colorimetry

+ FElectrochemical

4. MIATUANANMAINITNIINUATIINsRBsUfURNT [11,12]
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1) ﬁqﬁuﬁaaﬂﬁﬁ'ﬁmsmﬂﬁﬂmm?méﬁaqﬁm‘smuammwmﬂuﬂssfé’ﬁ'u (Internal quatity
control, IQC) uaENSATUANAMAINAIEBIANIATBUBN (External quality assurance, EQA)
38 Proficiency testing (PT)
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13 d = . -
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gnsrsiuuINasiu 2' score TumsdnnmeadflunsmagauainugngiealfuiRnsma
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Xi— Xyt

cht + (X))
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Xi= fmsaniinneiiagade iy senuangiuuinsidiiaiaune
Xot = FuRABUBINGH (Robust mean)

Op = ei'ml,ﬁmLuumm'ig']u‘lumsﬂ'istﬁuﬂ'nummsa (Robust standard deviation)
u = Arnalsiiueuvestayantsiiasest (Standard uncertainty) (k=2)
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| z l < 2.0 Hansnsavhased (uiliwwels (Satisfactory)
a Pl & .
20< | z| < 3.0 san1ansaviiases Wuiniaede (Questionable)
| 2| > 3.0 namsnswiAs Livnftawals (Unsatisfactory)

Wunsussifiumanismeadeuanudiunganaaangs (Consensus) fis Wenans
Anseiian vageuamudnnguesfuuinsiidnvansnssnefinuuunitediiniuen
WIWUUUNG (normal distribution) Lﬁaﬁnmmﬁmﬁa?’i'aamju (Robust mean) dhuilsauy
Wasguieangy (Robust standard deviation) WazATLULLNIE U (z score) waminan Plot
naw ldnsmsdsydeadnfidnuurauinns AzluwINRIgILTeL] Suusnsdaulvg ay
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i 2 ssfiuiasuasnasguvesandnfesas 68 avatlutag « 1 Yovar 95 g
Tud + 2 uavfonar 99.7 avagmulu + 3 viednlamilisuuusnasgruvesfuuinsies
as 5 waguen = 2 uas feva 0.3 eguan + 3 AuluasuuunsgIuRinnndy + 3 9
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ATLUUINASEUAaYsEnINg £ 2 fa + 3 Sadurufieu (Waning wia Questionable) Fapns
AsamaEnvauasuFuUTEmInseieed daudnsuuinasgiu degnielu « 2 doil
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andld FlwAsnsuAlaludeftlisndu (150 13528 Second-edition 2015)

99,7% of the data are within
3 standard deviations of themean ————————
9555 within
2 standard deviations
68% within
<— 1 standard ———¥
deviation
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5. NsuAnTang19BmLNINsFINATSHER ISO 17034 General requirements for

the competence of reference material producers (15O 17034, 2016) [12,13]
WWIFW ISO 17034 A Fonmuemadsmsiisumneifionnudeaaniouas
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5.1 mineasuamaduliloidgaiu (Homogeneity test)

= er o o

nswimsduiiefenduviuslunsnaadanngou BEIn1sHEnuan

q

o ]

Fagmadeuasgnduatiaisednou 10 fed vinsmasssniesiay 2 €1 1 nsude
fuq namseseisgiiliisndnnalagld one-way ANOVA [fiewanuduiudussdn
Fealculation < Feritical nansliiiuiransmaasuiagmadeulunszurunissdnseuiuni
avanthadeiien iy
5.2 mMavngauauAeh (Stability test)
DunsvadoummuasivosTagnagoy Tnensguiaegwsiua 5

direghauuudy ndunsniemesiniuSina oA, Wi 0, 1, 3, 15, 30,.... n NN
nageusilmiling Brsnegevannsoudwenidu 2 e

1. Classical lay out ¥imsnsaindagnagou w nafiudaogng w?anmﬁ"'w]

2. Isochronous lay out ¥insifiuiannadeu udansieiaianvasou u 1aan
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Month Morth Morth Monih Month Morth Classical

ooy ]

Measurevent  Measwrement Measrement  Measurement Measurement  Meastrement

Month Month Month Month Month Month | Isochronous
#36 #33 #30 #24 #12 # lay-out

ool

Storage st RT  Storageat RT  Storage at RT - Storage at RT Storage at RT - Storage at RT > Measurenrent

Storage d

0T 3 Meastrerrent

Ar%f 6 Stability test (Charun Y. 2018)

6. SuIdenevas [14]
T @ A o @ =5 =
PNITeRH YRR, 2017 WnSeutaanadey HbA, e nifond
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- o 1 ¥ o o =] € [ =3 '
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- </ ae e kd
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< Y y €& a v o "o 3
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. 2 P & = et . . 1od
buffer (PBS), pH 7.4 Wisinsiumsielydiulnveadeuuafitie Sodium azide Uniqomail
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37 °C \huwaan 1-21 Fu dwifu Extraceltutar glycation Wsilunanaanagifianislnaeniu

io’ L 1 44 = )
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Ransgudl 4 wWisuifiou sarionesdaiiusremanm Uiz uaTnImsIedes e
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ISO 17034 ﬁﬁa;‘gaﬁlﬁmnnﬁmmﬁqa 2 @undin U1Fnunan CV 199N15RSI93ATIER
dlulnatweiuduayiignlngiv

fanssuil 7 WisuifisuarudiuivosansUsniiunmsnnainasisiediulnatue
FuBuasgnlnandivdagaificnsqainisnsianieissl fuanisussannaely 200 @ndn
savansld L ab performance Uay sigma matric

Aanssadl 8 senuuusTuUMTdmE Teauss Fuiulediasinenwiieduuuaniv
Trhy

Ranssudl 9 $avhszuumsusaiiukanisvageuniudnawssuuuled
Tnglulil 1 @autszann 2562) matuiufanssuiiunagidu 2 mafnwudndaisluil
nsAnuil 1 maviaunnssiinanienasmaaey HoAlc Usznaugheianssuf 1, 2, 3,
4,5 uaz 7
sfinendt 2 mafinssuumsUstdiuradoyamuusgiu 1SO 13528 dmiunsnse
Ainsedt HoAlc swdulwdesafiuiuy Ussneudofenssuf 8 uas 9



22

°[ma’£umsﬁ’n°emmsm%’aui’aamaawﬁw%’umsm’mi’mﬂ%‘mml’;ﬂ‘[mmﬁuuas
msﬁnmnmﬂ"%‘EJULﬁaui’aQmaavﬁm%’umsmqﬁﬂﬂ%mfu HbA,. fUdBunsgn seeniu
nsAnuse lutlauUssng 2563



23

ot
ANSANYIN 1

NSWAIINTINTTNITN BN EMATaU HDA,

mafnssudslunsiniouiedmageullinndnuaemilouduisg (Whole
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= a N
ieldoanvinegNsUIASAATIlAN HbA,. a4 (>6.5%)
= o - Y] o as E a v W Y ow w
NEsBIIEaMAgaUYY 2 seduansadiieddandradulutudedag Normal
. y < = y = o =
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eIt (Homogeneity test) nswagauAaA (Stability test) vesasvunillulandieds Tne
msguiieensetneadIu 10 881 (n210) nsretadwauiiedieas 3 §1 drunisasininm
AL (Stability) Inesgudegregratessiuin 5 van nsniadaetisay 3 41 Wunaeths
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Yoy 30 Fuduly uAEIILRNIIINASEN 1SO 17034 : Guide 35 Tngld one-way ANOVA wis

e
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= e o =‘ = L2 o
?Junmﬁm‘smmmmé’wm‘lu‘namwuﬂ

Yumoun1sauin Homogeneity test
i ~ ar o e = )
1. mi’l%k‘ﬁﬂ outlier ©IaNIFEILNNNITNTLIILATVBIFTNRAUNT IINAUTIMENTHTIV

sl outlier fsefnATtiunaly

Anbisin s 3 > N\ ] TTX]
i 8.7 6.8 5.5 0.0233 [0.00352 | pass
2 6.7 67 6.5 0.0133 | 0.00201 | pass
3 6.6 6.8 6.5 0.0233% [0.00352 | pass
4 5.7 6,5 £.5 0.0133 |0.00201 | pass
A 5 6.7 5.8 6.7 0.0033 [0.00050 | pass
[ 6.6 5.6 g 00033 | 0.00050] pass
. 7 &7 6.7 6.6 | 00033 | 000050 pass
. 8 6.6 6.6 5,6 | 0.0000 |0.00000| pass
9 X 6.6 6.7 0.0033 | 0.00050| pass
16 6.7 6.6 6.5 0.0100 | D.00151 | pass
@ “égmnd_'_l_'ﬁea_:!' E Lo . 5,63l _,7;??‘,;9”5*; 0.8411}.;___

2. msarurulagly singe factor, ANOVA 1R 8@ uIuvna 1 F critical Wag F
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s T =i I c? = at
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Row & 3 20| 6.5667] 002333 )
T Hrowe s 198! 65333] Do133a
Row 3 3 199 6.5333] 002333
Rovs 4 3 12.7| 5.5657| 001333
Row 5 s 20; 6.66567] Q.00333 -
Rawr s 3 1909 6e353] noossal T
Row 7 3 20! sese7| aooIzal
. fRows 3 19s 56| 12630
Row O 5 199 Js,aaaa 000333 B
T 3l 108l ss]  oma|
.;;1-6\.'#\ 7 <L T B
Source of Vaa 35 af e F Paotue | Feat
Betvecn G DD2I6T 5 00033, . 0341 DS498. 2.3928E
wWithin Gr 019335 20, 00097 T
iTotal | oz P R S R S
i
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< o &
INNIVIRZIDUNUY

{3 Aniann Stabibity Tt Tans LINEST

i slope,Bl Q.00%

&793t Intercept,Bo

G_Qsméstd error of Intetcepl,sbe
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: Std errori 0.000%

- .
1 TAZ 0.0638  GAZISSYR |
! - 1294 19 d7 E
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UssliuAmnmMnsnsavilasev éhaaﬁﬁm‘wwzjmmim’;ﬂmqﬁamﬁﬁﬁmsﬂ'i::mmhas] i
thenitldurldtmundi¥andrede $1uau 200 wisaszne FwlaRnaaauAudIug
#anin 400 Fuuuy
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Qs 2 & ‘é =y .73 o Ay
nfusndsgudvadeurIT et luRaMesTaquar e 0Rins

o A ~ o Ay
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=% = Qe o o ‘d =y
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v o wa a : = ' =t v &= o 1w o e
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Requirements for Measurement Uncertainty in the Clinical Laboratory

2.43 Amuaaigqnadeu HbA 3nn1sva1a il ny e uesen1sasieda
(uncertainty)
U & @ eroy = = L3 < i o 1 o
uweslUAMsA N sYsuiiu asgnAnidonunidungudietneildlunis
AmuAf1 uncertainty 999TaanAaey TaBn159IA mean 18HANITNAROY WarnTs
AT uncertainty MnsanIsiiesiziviamnesldagmaseulumsieaunaidy
HbA;. = 8.5 + 1.5

VINEATT HbAL H9724AN381I1 7.0 - 10.0% wdasen  Mean + uncertainty
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