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ABSTRACT
6506723, 6506718, 6506721, 6506712 : MAJOR: MEDICAL TECHNOLOGY
6506770, 6506742 B.Sc. (MEDICAL TECHNOLOGY)
KEY WORD : VIRTUAL SERUM, ABO BLOOD GROUP AND RhD TESTING,

CTT, CAT

JENJIRA RINROS, TIDARAT SODSONG, NARAPHAT BOONPRAKHONG, NICHAKORN
MAPENG, MANICHAYA NUALSAI, WARANYA CHUAYSUWAN

PREPARATION OF VIRTUAL SAMPLE FOR DETERMINING ABO GROUP AND RhD
ANTIGEN BY CONVENTIONAL TUBE TEST AND COLUMN AGGLUTINATION
TECHNIQUE

THESIS ADVISOR  : ASST.PROF. AUNGSANA YOTHINARAK, 64 p.

This study aimed to develop a virtual serum preparation with a yellow color similar to
real serum obtained from human blood for useyin / ABO blood group and RhD antigen testing by
CTT (conyentional tube test) and CAT (eolumn agglutination technique). The standard cell
selection for blood groups; A RhD positive, B RhD positive, O RhD positive, and O RhD negative
in cell grouping are 3% A cellsy B'cells, and O cells. For the serum grouping, 3% panel cells with
specific and non-specific-antigens to the antibodies added to the virtual serum were used; the
antibodies included anti-D, anti-M, anti-C, and anti-E. When comparing the OD and Sp.Gr. values
of the virtual serum before antibody addition and after antibody addition by Kruskal-Wallis H test,
a statistically significant difference was found (p = 0.000). Comparing between two variant virtual
serums by Mann-Whitney U test, a statistically significant difference was found in OD (p = 0.000).
and Sp.Gr. did not show a statistically significant difference (p = 1.000). This study found that the
CTT could provide results for all blood groups.-However, the CAT could not show results in some
blood groups, which requires further study of sample preparation and selection of standard cells to

determine serum grouping of ABO blood group using CAT.
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% = Percentage

CTT = Conventional tube test

CAT = Column agglutination technique
IAT = Indirect antihuman globulin test
Sp.Gr. = Specific gravity

OD = Optical density

PH = Partialchemolysis

H = Complete hemolysis

w = Weak reaction

mf = Mixed-Field

p = p-value

DwW = Distilled water

NaCl = Sodium chloride

NSS = Normal'saline solution

LISS = Eow ionic strength saline

R2R £ Routine to research

ND = Not done
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v J av [ Y A A 9
NaﬁWﬁﬂJﬂﬂﬂTuﬁﬁ]ﬂﬁTNTiﬂﬁﬂll@WWﬂNﬁWiﬂ@‘Vlllﬂ

3) maihwadse 1135 Temidestinalaoasailuanudida luseaunadns

U

a 4' 4' v
2.8 FENTHIVEUNINYIVDI

Y
=2 A

= [ a [ 4 Y 4 Y 9 ~

1/ 2560 D9d IfJ‘ﬁ‘LHiﬂH ag aTUUN Wi‘l’iiﬂﬂi‘l«! "1{»1ﬂﬁﬁﬂmmawuiumimmu
=5 A a A I @ l . . = dy Y o
PFINAUDUDI LW?JL‘]J‘HGI’J?JEJN@TJ%GI,M antibody screening ﬂTﬁﬁﬂ‘]eﬂuhlﬂ“Vnﬂﬁ‘Vlﬂaﬂ\‘l‘ﬁ1ﬁﬁ']i
A A = I Y a2 [} A A o a A (= [
‘VILJJ’EJWlileIHJLlﬁ”Iiagﬁ"lEJLL’d”J%$3Jﬁl!ﬁ$ﬂ?TNﬂULﬁN@U%iM%iQNWﬂWQ’ﬂLLEI%%J?JNﬁ@’t‘)ﬂﬁ

= a

1 4 S
3G R)Y Naﬂ15ﬂﬂa@\1wu31?{1§a$a1ﬂlﬁvﬂa?ﬂﬁﬂﬁﬂﬁwﬁﬂﬂwﬁnﬁ%u@u']a!waﬂ\jiﬁ)%uazﬂfﬂll

1 Y o Ao a A Ya o, R Y 2 o o & Ao = a .
ﬂ!uﬂﬁ’lﬁlﬂﬂ%‘ihﬂﬁﬁh’lﬂﬂq@ N'Ji]Eﬁ]\ﬂﬂfﬁ'liﬂ%ﬁ'lﬂuu'lﬂﬂﬂ'llﬂu"]ﬁlllﬁuﬂui]iﬂ I@]EJ antlbody

. Aq ¥ IS I~ o A a o o aan o . A
screening 1/1114WaﬂTiﬂﬂﬁfl’UL’ﬂua1J°’t]$1%Wﬁh&ﬁhflui}i\1u1m1ﬂ1ﬂ§]ﬂiEﬂﬂ’U screening cells N
1 @ o a

RT, 37°C, IAT ttazramsngaaui)uuinaz 1y anti-D (166) Mua iU uIa o134, pooled

serum, frozen serum Y@% nermal saline solution Tag199914 anti-D (IgG) LU serial two fold

v 3}/ o o aaa (Y { o a 4

dilution waqmﬂuummmﬂgﬂimﬂu screeningcells 7 RT, 37 °C, IAT LagNIN1TUATIEH

1 U aaa @ 1 < [

ﬂ’ﬂlllmﬂﬁ1\1‘]]E]\‘iﬂTﬂguuui’JﬂJﬂaﬂiﬂWﬂWi%UﬂQNﬂJ@QLNﬂLﬁBﬂLLﬂQ (agglutination) NI U

Lﬁﬁ@uiﬁﬁ, pooled serum, frozen serum (L1 normal saline Taeldadanadon Kruskal-Wallis test
1 . . =5 A a Y <3|

HANSNARDIND I U antibody sereening UUVNAAY FFuaNouvselinamsnageuduay

1 Aaan [ 1 <

waglu antibody screening 6 JUNAIN mﬂzuuusammﬂgﬂimmiﬁmﬂqmmmmﬁammq
. . Ay 9 S o A a2 = ' [ ' A wv o o

(agglutination) Tlhlﬂﬁ]1ﬂ%iulﬁuﬂu‘ﬂiﬂlla$ pooled serum UANUUANATNUBDY TN UITIATYNN
aan A o = a Y . U aan [ 1

06 (p <0.05) Taemsuaiouvsalvm median “1]’0\1?11?13!,!,1/!‘1.!i'JﬂJ"IJ’E]\‘HJQﬂiEﬂﬂﬁ"U‘UﬂQiJﬂJEN

a o 1A

< A . . ' 2 Y < o A a 9 o @
LUALADALLAN (agglutmatlon) Q’\‘iﬂ’NWai]Wﬂ\iTL!’Ji]flu!l,ﬁ@ﬁclﬁlﬂu’ﬂcﬁihlﬁhﬂuﬂi\ﬂﬂf’dﬂ’ii“ﬂ
. . Yy 3 ao A 4 = & Yy = Yy A
N1TNATOD antibody screening Ulﬂ EJEH\‘]I‘],iﬂGniNWu’JﬂﬂuLﬂuﬂWiﬁﬂ‘HHﬁJ@Qﬁu FIVS A DAY
= 1 o A w = a dy Y Aa = a oA
msanyae 1 lumsihdsuaiiouas il g lumsSeunsaouninlianisves
a a 4 a a @ o Jd
APININAATNITUIMS latia (DT U LATDIUUN, 2560)
= [ a [ 4 Y v ~ A o A a Aq 9 ) o
1 2561 99dUN TeSu1sny "lﬂWGMHTﬂWiLﬁiﬂllclﬁlllﬁilﬂu%iﬂﬂiﬂﬂaaUﬁWﬁiﬂ

. C‘ 1
antibody screening LﬁﬂﬁﬂﬂigﬂWﬂWi!,!,G]ﬂ"llEN!,iJmaﬁlmmﬂcluﬂ1i‘ﬂﬂﬁﬂﬂ AQINNITNAABDINUIN

~ Ao A a 7 o ~ a a A ' LA o
N3 lﬁﬁﬂucﬁiulﬁuauﬂﬁ\1%1ﬂu’]lﬂﬂa’JUﬂWﬁﬂJﬁWﬁN@’lﬁ']iﬁlﬁa@thm (g albumin LUDUINN
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o 1 <3 3’/
NATOU antibody screening 142U 180 9@ liwumsuanveudadeauaslunniuaouveIns
v v F
NATOU NUUIIAIDE19ATIVTT AN UITINWAUIVUNIININATOU antibody screening
o . A . J & { a .
Tagriwny 1iin318wy anti- D (1gG) e linamsnageviilua tazuVNTNTIAY anti-D
g
A Y < o A g . .

(1gG) e lvinamsnagouuuinluana19nilli Normal Saline Solution (NSS), LISS 1ag
papain enzyme 198710113 NATDUAINGIIAL 180 YA HANITNADDINLIIAIDHIIATIVTTY

A a 1o qoad A o g 3 A ~
iounselumlddadeauawanludinarsnsawlunniu WenSeufounannagou

. . = Y 1.g 1 A o A a
antibody screening NI UL UTUAVUALVINTTHINFTUANOUDII 1AL pooled serum 1u
% A & . J A . [ (=
danarailu NSS, LISS tag papain enzyme Taeldenin Mann-Whitney U test nwu latinau

o v a

[ o 1 ] an a 9y Y @ a
uaNANAURENIsd RN NaDANgUHYNReY, 375C 1ag IAT (p>0.05) agluaiFsualionas

g £l

A A 2 o Y] ~ A ( . an
Masonduansni 119 lunsSoudTsaen (599 unexpected antibody screening 18733
saline test taz3siuA1N T lunsnade 1aun LISS uag enzyhe technique (89a11, 2561)

= o = Y o ~ A o A a 9
1 2565 w19y wagnId azame Vlﬂ‘l/‘lﬁll“I/HﬂﬁWIifJiJ‘ﬂfimﬁiJﬂufﬂﬁ\‘l IﬂEJGlGBﬂ’J"Ill

[

Yy 9 A A = Ao A A As A D) A A 1
U TUVDITAYNUN 0.1%(wiv) TUMTIET sUT TN UBUII LazldMapuiNas ANaDI00Y
A v Ado /A Ay Y A s A Y, . .
ilounudFTus M lde nidoavesuyd e 14 1un13MAd0D unexpected antibody screening

@ ~ I
lu@ana19 normal Saline solution N1¥nanisneaeuiluaunnaIuzusINIsNATOU AZHA

I { . \ v Y A .
MInagdUUUINNA01UL antiglobulin phase 1M1 U 18T conventional, tube test LA
. . A =) a A a A A vy ' 1 Y

column agglutination technology FIUANOUTINAI N 1AEN1500919 LM@@@DEJ@HL‘IJQ”IW‘UNGIJH
= A 9 1 A 1 [ =4 1 . . A
TvaeuduLaz g UNLANAINN Y WaveIN1515euNe U optical density (OD) 91 450 nm 1ag

. . A ' = A 9 ' o A A A A
specific gravity (Sp.Gr)ANDAANUUANANVRITI Ao UTULazo o U TUGT WAl UYIINwR 1 1Y
31aIUM I Nuana1eny Tasldananaaou Kruskal-Wallis test 1199910HANINATDU

(3 ]

J J 1 I a o v
NRNAIDYNNINNTT 2 NQU Llﬁﬁlﬂuﬂij@y’ﬁllﬂﬂ nonparametric tests HAIINNITAATIEVNUIN 11@911

)}

1 2 A ' o 1 9 VY v R 9 .
17 p = 0.00 FIUANUUANANNUDYINWNUBY 1 ﬂﬁ’)fﬂﬂml’lmﬂf Mann-Whitney U test Glumﬁ‘wﬂaau

v v 1 1 )

1 I 1 1 1 @ ] v o
ﬂiﬂﬂfﬂﬂﬂulﬂuﬂ WUI1A1 OD uag A1 Sp.Gr. TANMUUANANN U E U Id1AINI

U )

=)

ee

a

A0 (p < 0.05) TIMTUHANIINATO antibody screening WUHF U@ ioUd3 97 141AN anti-D
[ 1 A 9 Id a [ =N [ =

(IgG) NNEATIEIUM A1 Tdamsnadouduavaswaz lumanauindaon a1udsy

A A A a . % 1 A Y I a 1

o UINAN anti-D (IgG) NNEATIEIUMTIABIN Idwamsnadouiuulnsaas laj

inanaavlasy dmSuRamsnagoU antibody identification AMIANUTUNE (specificity) YD

a = 1 Ao A a Y A a Ay v a o dy o Y
HauUaUon ‘W‘]Jfﬂ"]ﬁNLﬁﬂJ@uﬁ]iﬁiﬁU’Jﬂﬂﬁﬂan IAT 933 WE‘IVI]IQQTQTHTJ%EJHVHGI,‘VIE‘THJTTE]
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= a A = A

=) A o Y 1 FAl 4' 9 1 A A A
MIeNFTuaNoudsIndsendani lsiisuazilovesareanlaiimvascdnanam@viaos
sounailounudinasanldaninuyndls el¥lunisnaaou antibody screening 1¥wants
I I o =

nageutuavtazluuIn (w1 uaanl uazame, 2565)
= Jd o Y o ~ A v A a Y 1 2
U 2566 gUnsal dun wazamy IdiannmawIoudiumaiionssaldinnuyuuniu

A v Ao a Ay Y s A F . . % 901 A

iiounu®suasan laanuywd e 19lun1snaaey antibody screenings Tudanatsiunae

a . . . . ¢ . A

1/n@ (normal saline solution), low ionic strength saline wazieu lad papain Aldmamsnaaou
< < { . . v g

Auavnnaaiuzveimsnadoy tazwansnado U ULINNA01UE antiglobulin phase M11i1
TagI5nanANAavd (conventional tube test) B3N NBU VT w3 u Taamsinunuyy 1Hog
9 1 1 Y = A A [] L A w A A Ao = 1 9 dald'd
Area1la1nuNINTHaINUANVYRL DN ITITNIE N UITINUNMTANYINO UK UIUN
A A $ a a A ' a ' A . . A
FianIAuANLar AU HAYDINMTI/TsuNDAINITgANANIEAY (optical density)

v
a AaA

450 nm HAZAINNVANTUNE (spevifie.gravity) NOAANULANAWUBIFT WA oUITINTAIN

v 9
uinanaany lTagldananaaol Kruskal-Wallis test w135 waiionassdimassauan
=~ A 1 A 1 A [} A v A A A A ] A Y .
fideseoud iy tasdsudiouss simyanuyui linan1snaaoy antibody

I~ [ 1 [ 1 Y] o w an

screening IJuaby@zuan Iaimsganaunauana1inuegaliisdingnieana (p = 0.00)
A5 UAINNENTUNIE NUNFTuaiota3 siimanssou lumuauu azdsuaiou
a a A 1 Aq Y \ . < A 1o

vIsyANYY Nlvinan1snade antibody screening 1JUaDLAZUIN VAIAINDINTUNIL
UANANANEINNNIAAYNINADA (p= 0.00) F1HTUHANTNAGOL antibody screening WU
S o A A A aa A g’/ a = = ' A 1 A 1 A o =} a a4

FFaiiouss i NamdesniRuiaZdmaotwoun muanuyunasd5ualouss smunw
u lifanavanildeghaznaaviaonluyndinasinadoy drvsunamsnaael antibody
identification NMIAIIUTUNE (specificity) YBIUOUALDA WUNFTUEioUTIN laiiuaY

' A ' A < {
JuuaziiuauyulinauInNan1ug antiglobulin tazutlanailu anti-D (IgG) wah laain

a v dy ) Y = =% A a d‘ Y] 1 9 d' 9 T A
NuIel Mldaunsaasengsualoursindsendanl¥vonaziionosaroalaiil

a Aay vy

= A Aa [] (= 1 A v Ao 9 A X
ﬁl‘ﬁﬁ’t’N1/]3Jﬂ’Nll5141!l,mgnb\lllﬂﬂlli!ulﬁﬂﬂuﬂﬂ“ﬁiﬂ‘ﬂi\‘i‘ﬂ ﬂ‘lﬂﬂﬂiﬂ:‘!ﬂfﬂﬂ elslumsnagou

. . Aqu & & ¢ o
antibody screening 1 1inamsnagouluavutaziuuin (guUnsal SuUn uazamz, 2566)



a

@ A a a o ] a <] A A o A Aaa
NAUINTITNAADI LNDIATINTIAIDYINTUALNALADALAILAS T UITUDUITINNALN

= A 1 A P 1A a an
LLﬁZ’d!‘H’d’ENGQu maiﬂummmwymaﬂ ABO LlagilaUaLlad RhD Iﬂﬂ’J‘ﬁ CTT uae CAT

A A d
3.2 msmummzqﬂnim

A @&
3.2.1 IAT99NO

1) Centrifuge (EBA21) DidMed / Switzerland

2) Hot plate stirrer HAMONY / Japan

3) Auto pipette (20-uL - 200 L) Rainin / USA.

4) Auto pipette(100 puL - 1,000 pL) Rainin / USA.

5) Analytical balance (New classic MF) Mettler / Switzerland

6) Refractometer EASWEL / China

7) Spectrophotometer Thermo Scientific™ / USA.

J
3.2.2 QUnsas

1) Pipette tips, 200 ul Hycon / China
2) Pipette tips, 1,000 pl Gilson / China
3) HADANAADIVUIA 10 x 75 VL. Pyrex / USA
4) NaANAfdIUUIA 12 x 75 WU, Pyrex / USA.

5) Beaker Y118 50 Ua. Bomex / China



6) Beaker 100 Wa.

7) Beaker UU1A 250 4.
8) Beaker U118 250 WA
9) Serologic pipettes 10 ml
10) Parafilm

1) viaeanmuyl: 18nTnog
12) UNAAIAUAT

13) Racks ldviaeanaaos
14) WIRTINAY

15) NIZUDNAN 1000mL

14

HDA / China

Pyrex / USA.

Bomex / China
BRAND / Germany
Bemis / USA

BD straws / 15210t Ine

ifarm / Usznalne

3.3 misniinazingnagey

N v ) a

3.3.1 PINIAHDHAI

1) Lﬁvﬂmﬂmﬁﬁﬂgﬂﬁﬂﬁﬂm uau / Uszmealne

= %} ) A [ a I'4

2) amwammmﬁﬁmaaﬂm AUIUBDT /ﬂﬁ&‘ﬂﬂulﬂﬂ
3) Albumin: bovine'serim SigMa - Aldrich / USA.
4) Sodium chloride: AR grade Emsure / Denmark
5) Coffec mate Nestle / Uszma’lne

6) ﬁWﬂigl'Ju (distilled water: DW)

3.3.2 ENATY
1) anti-D (IgM/IgG) AudLIMs ladtaurana
anmmwalneg / dszme ' lng
2) anti-M g{u{ﬁﬁimﬂaﬁmﬁwﬁ
anmmwalneg / dszme ' lng
3) anti-C AudLIns laftaurana
anmana ne / dsznealne
4) anti-E AudLIms lafiauana

ammalne / dszmelne



15

Jd A a 1 a

5) 3% A cells, B cells, O cells t4a1g panel cells g{uﬂmmﬂawmmwm
ammnalne / dszma’lne

6) Alserver’s solution AuILIMS Taftaurana

animaalne / dsznalne

Aas
3.4 IEMINAADY
[ 9 [ = %’ = A ] 19 a =) =
wanms mMa ldmannegds Miwauonstmans la a1soayiiu uazAsuiion (coffee mate)
[ Y =) A o A A Aaa A A = = A A 9 4
e iensaeSoudsuaiousssnlitmao flaliounudveadiuas i 1danuywd
Taelidaouasaoeu nazin11A N UALOAAD NI 1ADA 1ALN anti-D, anti-M, anti-C,
. 9 =] A A a A o 1o 1] ?:1
anti-E uaz lwaaiianenuaaves panel celsitouanuinsumizuas isumiznuiiien
a A v 1 A PR~ 4 £y .
woUALoAAINA tNenaunums 19 waaan1nsgulun1sa 399N 1A serum grouping

Tagldaaluvranlinisannain 3% A cells, B cells 1ag O.cells o liaiioudunisnsim

d a
luaaiunisaiasg

A 9y d
3.4.1 Mms@enlvradINIgIu

1) M5A5219%Y1A0n ABOAIazoUAIIY RhD 119814 cell grouping 14
iraanan g1 1AuA 3% A cells, B cellSwd2 O cells Tagwjiaoa A RhD positive, B RhD positive,
O RhD positive L O RhD negative %zi%’smaﬁmmg 14 3% A cells, B cells, O cells 1401 panel cells
Lot No. 68040 09/010/0 L Mudal

2), MIAT1MY1A0A ABO NNAWU serum grouping 19 3% panel cells Lot

o i A~ v ¥ A A o~ A ) s o A
No. 68040 aquaradlugii 3.1 welinmslmheweuaued aziimsaonldsaa Al
4 v
2.1) Lﬁ@i‘]gf} anti-D L0 anti-M ﬂzﬂmﬂuﬂ;mm 3% A cells, B cells ttag O cells
A A a v Y 1 o v R Y a
Maiionvse Taoly panel cells laLn 02 (D+M-), 010 (D-M+) 11ag 09 (D-M-) MUY FIUAN
anti-D, anti-M 1182 anti-D + anti-M a9 luF5uaiouas s 9z lanaveansasiamginon ABO naau
I ' o w
serum grouping Lﬂu“ﬁuﬂ!ﬁﬂﬂ B, A ttag O mMuaay
4 v
2.2) 1301 anti-C 1Az anti-E 9z9miluyav09 3% A cells, B cells 11ag O cells

A A a v Y 1 o v R Y a
Marilounss Taald panel cells laun O1 (C+E-), 08 (C-E+) 1ag 09 (C-E-) Aud1a U F9nuau
anti-C, anti-E 118¢ anti-C + anti-E a31ud@Fuaiiousse vz ldwavesnisairavyidon ABO

I 1 o w
NIAIU serum grouping Lﬂuﬁglaﬂﬂ B, A llag O gy
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National Blood Centre, Thai Red Cross Society

Panel Cells for Antibody Identification

o e
Lot No. 68040 Expiry Date : 15 MAY 2025
Systems Rh MNS prex] Lewis | Kidd | Duffy | Kell | Diego |Xg*| comments Tist Resubts
p_ql! No. Wiener Fisher |D|ClE|c|e]| ffc|m|n]|s]|s|[m]Pl|Le|e®|w|n®|ry|r®]| x|k |O"]|OF
01 RIR1 oCeoCe |+ |+ |]OJO]+]O]JO}+]OjO]+]O]+]O +|JOofj+]Of+]+]JO]+]O
02 RIR] oCe/0Ce |+ |+ jJOJOj+|OfOjJO]+jO]+fjOf+jO]+fO|+]+]+]O0]+]~+
03 RIR! oCe/0Ce |+ | +|JOJOJ+]OfOf+]OjO}+]+jOjO]+jO}s]O]+]Of+]Of+]O
04 RIR1 oCe/DCe [+ |+ JOJO|+]OfjOf+]OjOfs]Ofjsfs]O]efels]O]jOf+]+|+]O
05 Rir DCe/-ce + o+ +]+fjOfe]O)+]OJOJOJO]+ ]+ +j0ojo]+]0O 0
06 RIRz OCe/DCE |+ f+ |+ O+ jOjJO|s]+]O]+f+]OJOf+]=+ +j0jol+fo0 +
o7 RIR2 DCe/xE s|ls]s]+]+]OojOofs]OojO}e]s]O 010 +Jofof+]0 0
08 R2R2 DcE/DCE 0 0]0]O0]+« 0|0 |ap0]O) 40 0jof+|0 +
09 t <e/<ce | 0)OJO |+ |+ |+]O0]O|+|O0|4]0]+|0Oupt Oj+]O0jJOoj+]O]+]0O
010 't Ce/<e |0+ |Of+|+]+fjOfs]+|O)+fO WRO]|O O|lwjojoj+jOf+]O
011 r ck/<ce OO+ | +]|+ 0 + bt |Oh O+ +]O]=]OfjO]+]+ +
Remarks : NT = Not Tested e O
arks : = st 5
f antigen 1Ju antigen & fousuiou ¢ uor o puulitlulensudeiu (cis) o Fatenns Cob
Direct Antiglobulin Tést
Potyspecific At igG A3
Tested by : Date :
Antiserum and Standard Cells Preparation Department (Tel. 0:2251-31h/ext 1706)
d' a d = a ] a
qﬁl‘lj"ﬂ 3.1 UDUALIUVDN panel cells UDIFUIUT mslanauvana ’cTﬂWﬂ”I“Iﬂﬂ]l‘VlfJ

A ‘c‘: a =
3.4.2. M51292 191 OUAUDA
o = a A Y . . . . Y Ao =} a = A
M3 19LOUAOA QLN anti-D, anti-M, anti-C, anti-E #10% 3 Maio13 3gaTdIa0s
] @ < { a
uag@a0IYU LU serial twofolddilution taznadoUNUNARDALAINTIOUAIIY D (D),
- . y g :
M (M+), C (C+) tag ByELD mua1ay 1aeds CTT Tagsiuuusi 2 A5 (duplicate) tiotaen

AOATIAIUNIR0NHA agglutination 4+

G Ao IS a d‘ = A
343 MIAUATYNBINANDHIINGAIN 1 altiaed

v
o a

1) FINUANEIY 6 N5, NaCl 0.85 N3 HazdaYuy 0.1 AT IINUUA
%} < Y a aa Y I o . = a A %
W1nau ATy 100 Yadans wau I WU1AUUY stirrer WU 3 WIN BASIANTUINANDINIT
= A [] a Y o . =
Fmaedly 150 Tulasans wauauasazargazaeIt ALY stirrer I 3 UIN
@ A o A a ) = 1 Y
2) QANHAULTNNMININUBITIWANOUITI AT ANulduaznNuyuaY
v ) 9
a1la1 Jan1 OD NAUE1IAAY 450 nm T1UIU 30 ATI LAZAT specific gravity (Sp.Gr.) 11U

gl} A g 1 g’/ 9 1 a a ~
30 M99 oA UNDANLDUADDA
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A . . Y 2 o = a A o d? 9
3) 19991 anti-D Ua% anti-M A8FFUIANOUITINATINTUIINUD 1 AW
HANINAADUINTD 3.4.2 NOATIAIUMNTVD19N 11 WA agglutination 4+
A . . Y Ao A A A a 2 9
4) 1999 anti-C 1182 anti-E A0FSUANOUITINATONIUINGD 1 A1

[ 1

HANTNATBUINTD 3.4.2 NOATIAIUMNMII09199 ¥ HA agglutination 4+
A . . Y Ao = a A a 2 9
5) 139919 anti-D + anti-M Q2835 UANDUITINIATINTUIINYO 1 AW
9 A o U A Aq ¥ . .
HANSNATIVIINTO 3.4.2 NOATIAIUNTIID19N 11 WA agglutination 4+
A . . 9y A o = A A =S dgl 9
6) 199914 anti-C + anti-E A28F 5 UAUDUITINATINAUIINGTO 1 A1
) A o ' A Aqry . .
HAMINATOVIINTO 3.4.2 NOATIAIUNTII0TIN 1B agglutination 4+
1 ] v
7) aA1 0D NANEIAAY 450 fim LALA specific gravity (Sp.Gr.) 30 139

A g 1 o Aa Aa ~
e UAIMEIINMITIANLEUAL DA

G A A ~ d‘ = A U
3.4.4 MINFSNBINEUDUDIIGAIN 2 MHMBDIYY
v Y v
1) 1913 8% stock coffee mate 1A8FHY coffeémate 10 NTN IANUINAY 10 HaADAT
I
LAZANVU hot plate ap1ABA 14 coffee mate azagatHya 32 181U stock coffee mate
& 4 [ 1Y [ a [ %’ <
2) FINUNNFIY 6 NI, NaCl 0285 NS 8aydu 0.1 n3u azarelurinau
a Aaa Y 9 o . a a A Bol = =) '
100 adans, #eua1saza1s 1IN UUY stirrer WU 3 W ANFUIHANO T TR 14 150
luTas@aswanasazareiidniustirrer 11U 3 WA gaaIsazatvoon 150 lulasans
1 OIAY stock coffee mate NNVOLAI U 150 luTnsans NAUAUAITAZ AN WY stirrer
=
WU 3 U
v A v A a k) = 1 9
3)\QANHALNNNMENNYDIFTUALBUITI A1ud A lduazanuyuale
v 1 9
a1a1 3aA1 0D NANVEIAA 450 nm T1UIU 30 ATI LALA specific gravity (Sp.Gr.) 911U
g’.} A g 1 3’, 9 1 N A ~
30 A9 NI UMAIAUNDUIANLOUA DDA
= . . 1Y A o A a A a E 9
4) 139914 anti-D 11a% anti-M A0S WAL UITINATINTYUIINYD 1 AW
HANSNATOUNTD 3.4.2 NBATIAIUNSI99190 1¥iHa agglutination 4+
A . . Y Ao A A A a & )
5) 199914 anti-C 1A% anti-E A8BTUANOUITINATINAUINGO 1 13

HANINAAOUINTD 3.4.2 NOATIEIUNMTIR019N 11 HA agglutination 4+

A . ) Y Ao A A A o 1 b
6) 139919 anti-D + anti-M QYETULITUDUITINIATIUVUIINUD 1 A

[ 1

HANINATOUINTD 3.4.2 NOATIAIUMMI09199 ¥ HA agglutination 4+
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A . . Y A o = a a a £ 9
7) 13991 anti-C + anti-E A8FTUTUDOUITINLATINUYUINNUD 1 AU
v A o ' A Aq ¥ . .
HANIINATOVINUD 3.4.2 NOATITIUMIAD1N 1K agglutination 4+

1 1] 9
8) AR OD NANEIAAU 450 nm LALA specific gravity (Sp.Gr.) 30 139

A g 1 o Aa Aa ~
e UAIMEIINMITIANLOUAL DA

3.4.5 M3ATINYITOA ABO HazeuAny RhD Tagds CTT
J
1) MIATINNAMU cell grouping IHBAANATIIU 3% A cells, B cells, O cells

1182 panel cells Lot No. 68040 09/010/011 Taasii# 13-4 (triplicate) JUUAAZATIVOINITATI

9 9
% v A

=
HUUNDU AU
1.1) m‘%&uwammaawum 10 x 75 WY, 1UIU 4 viaoa L%ﬂuﬁTfTﬂ
9
NUUHNDANAADI ﬂ\i‘ﬁ anti-A,anti-B, anti-AB L% anti-D 98130511008
Y
1.2) oAU anti-A aﬂumaﬂ anti-AQ 189
Y
1.3) AMea1191 anit-B aﬂuwaaﬂ anti-B2 yiga
Y
1.4)\18nU181 anti-AB aﬂuwaaﬂ anti-AB 2 1189
Y
1.5) oAU anti-D ﬂﬂiu‘ﬁaﬂﬂ anti-D 2 ¥iga
1.6) 1ga 3% A cellspB.cells, O cells L8 panel cells Lot No. 68040
09/010/011 a11unana anti-A, anti-Byanti-AB 1182 anti-D Masaaz 1 ¥ea 11oA0IN1g
I [
unknown Glﬁjlﬂuﬂuulaﬂﬂ A RhDpositive, B RhD positive, O RhD positive L8 O RhD negative
RPTLREENT)
1 A Y < 2 A o 3 a =
1.7) mlsnwaam/mammaimmaammaammaNﬁuﬂuuwmau@ua@
1.8) uouman 3000 rpm UIU 15 IUIN
1 o Y =S v 9 A d’ ]
1.9) mimuwam”l@ﬁﬂﬂmﬂwaa@m@aamazazumanmwamm

J 9 4 aan . . 1
WaoAnAaell q Idradnganinaurasanaad tieglfnsel agglutination A2ea1lal

L1

v =K

TUNPHANITNADD

9 . YA o A A A a %l a =

2) MIATINNAIY serum grouping FFF5UANOUITINANIIG WD UALOA

1Az 3% A cells, B cells 1ag O cells 1aiioua3 4@ ToN10 panel cells 114D 2) Vo4 3.4.1 1oy
Y Y Y Y Y
W1 3 A59 (triplicate) JLAAZATIVOINITATIVNTUADY AT

2.1) IAFENHADANADBIVUIA 10 x 75 VN, J1UIU 3 HaDA WIUAINY

Y
AMUUNADANATDI A4 A cells, B cells 1ag O cells MW@
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4

2.2) NUATSUALOUTITINUNYIROANTUNUTAUNLIR AV cell grouping
aalanaudrlude 3.4.1 asluviaea o ay 2 vea
2.3) 183 3% A cells (11101939 aalurana A cells 3112 1 vien
2.4) 183 3% B cells 1aloua39 adlunaoa B cells 914U 1 Hea
2.5) 183 3% O cells teriiou934 aalurana O cells 31U 1 Hon
2.6) e 0y
g}/ Qy Sld' a9y =1 9 y 1 a =
2.7) asneingungines 5 Wil udrtlueuwa 20 1A
[ aan < 1
2.8) Mmyounalnseimsuangatevouiadonaad (hemolysis) NOU
= ao’ 1 (== A ] 19 v Y %’ 1 an Y v K
Taggdveuhladiuuuniiduase lilas higsuvdmaoa anhlaaruvuiidualdiiuin
A1 PH (partial hemolysis) 130 H (complete hémolysis) tidananiinaass i1 lunuilgnsen
< A . 9 A v 9 A A '
MsuAnaa1eYeUAannad (hemolysis) 1HIDoIManANAaoLazdeiindoiloiovdiviasn
v s Y A aaa . ) Y T o R
NAaT ) IHsaangannnuasanaaod tnegilnien agelutination A1eauar 1iunnwa
MINAADY
Mo unal§RsorszvieuAl UMz UALDAADYYIADA TUN1INABDING
ﬂf]ﬁ‘%fﬂ hemolysis
= A A . g 7 3 a
H Yu18D3  complete hemolysis A® U hemolysis NTNVIUA uniluduas uag
(= 4 A vy
lifiradiiaepgnuriaon
=2 . .oAa A . ' Y a a
PH ¥i1893  partialhemolysis A® 4 hemolysis YINTIU Untuauas nazll
Maﬁﬁ’mdmwﬁ@aéﬁ'uwaaﬂ
= (P=Y . <3 A
0111899 13T hemolysis voaLadnauAg

A

MsoIuHalaserssriaeuAuLazIEUATANDNYIADA IUNADANAADING
‘]Jﬁ n3en agglutination
=2 IS A 1% vog Y 'y = :
4+ Mnede aeauadunguiluneuvinaluanewdsd uila
- = T ' ) 8
3+ Mede aeauasunguitluneuvina v vateneu i le
- = T v g
2+ Mede dlaeauadunguiluneuvanalsvangneay W la
2 3 A o oy < v LS a
1+ Mg WaeauadunguiluneuvInalanMa1enew UIyuIas il
=
qung
=® < A o ] ° Y A [
w HINBAY  WiaidenunInszenledndl T vesdreaulannen 1y
] o g Yo A v ) ¢ ¥
mumsdungu W ldsailiogarendesganssemi iy uag

IS
IV 1Y5oN
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= 12 (aan @ 1 < A
0 HU1¥D vli]i]ﬂ{]ﬂﬁﬂTﬂTiﬁ]Uﬂquﬂlﬂﬂ!Nﬂ!ﬁﬂﬂlLﬂﬂ

3.4.6 N33V ABO Haz RhD Jae3s CAT
o an A o . =5 A A A o 9y Y
MMINATOU AMUITVDIUITYN Bio-Rad IﬂfJG]ﬁllLﬁll’f]‘lﬁ]iﬂmﬁiﬂll”lﬂmﬂ"llﬂ 3.4.3 L0
y 1 a o %)} g’l o g
344M 2 ’gﬁ‘i %mmmmim’gwggﬁaﬂ ABO tagiaualayd RhD Iﬂfﬂmclﬂ 3 AN (triplicate) m‘ﬂ
1.1) 9383 Gel card 91UIU 1 card
1.2) M3ATIINNAY cell grouping 1ABAITIAI BN 5% RBC suspension
911 3% A cells, B cells, O cells 1iai& panel cells Lot NoZI 68040 O9/010/011 @329 11 microtubes
a A g v & A .
A, B, D uag ctl iasaag 10 lulasans 1iiedo 3015 unknown Ivilunajidon A RhD positive,
B RhD positive, O RhD positive tiaig O RhD negative ORI R
1.3) ATATHIN WA serum grouping Tagesey 1% RBC suspension
91 panel cells Lot No. 68040 fdienddtfiuaslu microtubes A~itag B viaeaay 50 lulasans
4 3 1 .. .. .-
1119A©9A15 unknown Glﬁ'tﬂumggﬁaﬂ A RhD positive, BsRhD positive, O RhD positive {0
O RhD negative a0
S o A a . a
1.4)" ORI UTUDUIITA Elx‘iﬁli.! microtubes A, L0 B iaaAng 50 ”laﬂmam
T A A o [N A 9 A
@]11]ﬁial‘mﬂﬂﬂﬁMWUﬁﬂUﬁylﬁ@ﬂﬂlu"Uﬂﬂ 1.2
. a a9 =
1.5) incubate NPUUHUTOI 10 UIN
) 1 = aan @ ' < A
1.6) SIRTRRREFT TS| 10 HIN Tﬂﬂf}‘ﬂaﬂiﬂ1ﬂ15“’1]°]JﬂQWU’€]\‘1L3JﬂLaﬂﬂ!,!,ﬂ\i] ag
O
UUNHAA
1 ansa . . 9 A Aansa a Y [ dy
msmuwaﬂgﬂim agglutination 13835 CAT ﬁ'nlﬁﬂl,!,i]ﬂm]\iﬂ;]ﬂiEJTV]THW@‘U’Jﬂ ANU
a @ 1 < I 1
4+ ‘Vilﬂ&lﬁ\i INANITIUNYUUDILY mﬁammqLﬂmmuagﬁ’muu@fmm
Gel column
=® a [ 1 < A I o vy
3+ NUTYIN mﬂmﬁ]Uﬂqmjmmmaammuﬂuuauwmuegmuuu
12 U 3
VDN Gel column l,mnmamu@mamﬂﬁ'uaumﬂﬁ'aﬂ
= a @ U < A o 1 3 '
2+ NP !ﬂﬂﬂ1i’ﬂ’ﬂﬂi‘1Mﬂ]ﬂﬁlhﬂmﬂﬂuﬂ%ﬂuﬂ’q&lmﬂ q NITVYDY
NAN Gel column
= a o 1 < A 1A = '
1+ WO INANITIUNGUUDUNALADALUAIDY VI LIUATIANIUD
ad A 19 1
Gel column uazmmgaammmﬂllﬂagmumwm Gel column
= 1 o 1 <3 A o Y I3 A gj
0 HU1¥D "limms%Uﬂqmmmmaammq m“lmumaammmwm

anadli/ega1ua1auos Gel column
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e o ! < o
HUEMe - Mixed-field ﬁi]'lflﬁ\i W‘U‘VNﬂTi‘1]Uﬂij“JJEUENLM@LS’E)@LL@QL‘]JMLLQ’U

] < { ] '
aga LY tazilafoauaINAnoga 1 19UBI Gel column

Y Yy
3.5 m‘is3mmmagmmzmﬁmswwuaga
< = o a < Y Aaa Y

NUIIVIIVHANIIANILAZ NN Iz IR Yan 1 add lagls 1 sunsy SPSS
version 26.0 NM331691U40YAVYDIA1 optical density (OD) LAz A1 specific gravity (Sp.Gr.) Tugil
U094 median (range) HAZAIUIUAT coefficien of variation Glug 1 percentage (%CV)

a 4 1 1 [

MSAATIZHANULANANNINNIYN WA Gptical density (OD) LLaZ A1 specific gravity

Ay v gy A a A A A "y a . . .
(Sp.Gr.) N1danT5ualondsagasnaoaaz M ey A28n151AY anti-D, anti-M, anti-D +
anti-M, anti-C, anti-E 421% anti-C + anti-E l¥@danaaey Ao Kruskal-Wallis H test Qg

I} 9 J A o A a 3’/ 9 Aaa el .

nfSeumendeyassnINGgTualoutims 2 gas lagleadanaaoy A8 Mann-Whitney U test
A1 p < 0.05 HAAINNANUUANGIIRI NN DA

FenumsnurarIntaourazraaulaonlunisasimyiden ABO HaziouAY

RhD 10875 CTTAtaE GAT



WHan1Ineasy

G N o A a
4.1 MIAIYNBINANOIHUDI
= o ~ Ao A a Y A a oA A _a
MTANHIUUNITIATINGTNLITNDUIII 2 gAT Ulﬂll,ﬂ gaIn 1 FHADULASTATN 2d
A ' A v =} a A o p v @ S v A a A
NADIYU FIUAUDUIF 2 AT VANHUSNWNEAINNMIANATNNY Tﬂamsmammﬂqmm 1

A o = A ] I Y 1A o A ) = A o = A ] 1 Y] [
NANHUSTHADIYULANUDY UAGTUITWBUITGATN 2 NaNHAUSHIHADIYUDYIITALIU AR

Tugan 4.1
\© C’

%&a

[

4

3

&

[
- Ao A a A a A Ao A A A A A '

gﬂ‘n 4.1 FIUFAVOUIIGATN 1 FHADIDSHFIVANDUITIGATN 2 THADIYY

IS Z a =
4.2 MITBNNNYWBUAVIA
o A a = Yy . . . . Y S o A a
WN151909190UAVOA 1@ anti-D, anti-M, anti-C, anti-E @185 Maou159gas
] 9
Fivavanaz @109y unUD serial two-fold dilution NAIANITOVINAING 1:2 - 1: 64 LAz
@ < A A= a o w Y ax
nageufuadoauAIRiieuAIY M (M+), D (D+), C (C+) 1ag E (E+) Mud1a aae3s

H Y 1 { U 1
CTT Tagying 2 A4 (duplicate) HAN1TNADD aataadlunisg 4.1 W‘].I’Nﬁf]@]i’lﬁ?‘l!ﬂ'ﬁl%ﬂi)']ﬁ
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d‘ Y é 91 [ 1 A d‘ zﬂ' o [
7 1:2 Wiwamsnagoy 3+ - 4+ 3992 1¥A10A519IUNTIR09199 1: 2 e uiimsnagey

NNAU serum grouping VYDIHIAOA ABO

= 1 A ad oA Y Ao & a
MINN4.1  HANTNATIUANUUIIVDIUIYULDUAVDALUDIIDITNAIYLTULITUDUDIY
¥ 2 - A éjﬂﬂﬁ?uﬂﬁ!,‘ﬁﬁ]ﬂm\i
AIIN HIUDUADDA
1:2 1:4 1: 8 1: 16 032 1 64
1 o 4+ 4+ 3+ 3+ 2+ 1+
anti-D gasamaod
2 4+ 4+ 3+ 3+ 2+ 1+
1 . 4+ 4+ 3+ 2+ 2+ 1+
anti-D gasaimaoyu
2 4+ 4+ 3+ 2+ 2+ 1+
1 o 4+ 3+ 1+ 0 0 0
anti-M gasamay
2 4+ 3+ 1+ 0 0 0
1 Y 43 3+ 1+ 0 0 0
anti-M gasaimaouu
2 4+ 3+ 1+ 0 0 0
1 AN 4+ 3+ 2+ 1+ 1+ 0
anti-Cgnsaniaog
2 4+ 3+ 2+ 1+ 1+ 0
1 . 4+ 4+ 3+ 2+ 2+ 1+
anti“C gasdmaouy
2 4+ 4+ 3+ 2+ 2+ 1+
1 o 3+ 2+ 1+ 1+ 0 0
anti-E gasdimaoy
2 34 2+ 1+ 1+ 0 0
1 : 3+ 2+ 1+ 1+ 0 0
anti-E gasdiviaasy
2 3+ 2+ 1+ 1+ 0 0

4.3 A1 optical density (OD) Uag specific gravity (Sp.Gr.) U993 uailo U3

1 optical density (OD) 1 450 nm 1o specific gravity (Sp.Gr.) VOIHTULANOUDTING

9 1 = A =S A 1 v 3'/ (2 A
2 gas laun gasmrdewazgasmnaosu Tagiagasas 30 A59 aaudalumsen 42-4.7
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M3 4.2 HaN3IAA1 OD VOIFTWUPUITIZATN 1 T1HD09 NOUIAY antibody HAZHE

oY anti-D, anti-M

S NOULAN antibody (1: 2) @Y anti-D AN anti-M 1Y anti-D + anti-M
1 0.391 0.428 0.473 0.427
2 0.425 0.428 0.484 0.432
3 0.459 0.430 0.492 0.431
4 0.409 0.461 0.483 0.458
5 0.415 0.435 0.499 0.423
6 0.399 0.425 0.476 0.430
7 0.421 0439 0.498 0.441
8 0.413 0.446 0.480 0.466
9 0.427 0.432 0.461 0.426
10 0.466 0.427 0.478 0.429
11 0.433 0.444 0.482 0.428
12 0.423 0.451 0.485 0.443
13 0.423 0.415 0.515 0.413
14 0.403 0.426 0.476 0.437
15 0.403 0.452 0.483 0.445
16 0.388 0.445 0.490 0.442
17 0.404 0.413 0.479 0.427
18 0.411 0.414 0.489 0.424
19 0.438 0.452 0.490 0.443

20 0.453 0.431 0.474 0.423
21 0.417 0.419 0.478 0.430
22 0.428 0.427 0.473 0.427
23 0.414 0.456 0.477 0.442
24 0.416 0.454 0.499 0.424
25 0.409 0.421 0.477 0.464
26 0.416 0.427 0.471 0.434
27 0.400 0.423 0.474 0.439
28 0411 0.437 0.501 0.439
29 0411 0.423 0.473 0.426
30 0.447 0.441 0.477 0.423
Median 0.416 0.431 0.480 0.431
%CV 4.487 3.094 2.332 2.833
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M31971 4.3 #aN137AA1 OD VOIFT AU UITIGATN 1 1MA0I NOUIAN antibody 1AL

HaUA anti-C, anti-E

e ABULAN antibody (1: 2) A anti-C @AY anti-E AN anti-C + anti-E
1 0.391 0.488 0.443 0.584
2 0.425 0.484 0.450 0.484
3 0.459 0.526 0.482 0.483
4 0.409 0.524 0.469 0.472
5 0.415 0.483 0.454 0.478
6 0.399 0.494 0.462 0.561
7 0.421 0.490 0.473 0.572
8 0.413 0.484 0.453 0.487
9 0.427 0.526 0.457 0.495
10 0.466 0.538 0.450 0.482
11 0.433 0.488 0457 0.486
12 0.423 0.528 0.484 0.575
13 0.423 0.516 0.470 0.484
14 0.403 0.485 0.455 0.491
15 0.403 0.491 0.456 0.564
16 0.388 0.495 0.462 0.562
17 0.404 0.487 0.455 0.502
18 0.411 0.503 0.473 0.505
19 0.438 0.488 0.465 0.550

20 0.453 0.484 0.459 0.490
21 0.417 0.498 0.474 0.493
22 0.428 0.485 0.455 0.545
23 0.414 0.482 0.459 0.497
24 0.416 0.505 0.487 0.566
25 0.409 0.490 0.464 0.492
26 0.416 0.486 0.457 0.549
27 0.400 0.509 0.471 0.503
28 0.411 0.482 0.456 0.490
29 0.411 0.490 0.458 0.541
30 0.447 0.506 0.474 0.504
Median 0.416 0.490 0.459 0.500
%CV 4.487 3.299 2.322 6.996
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MINN 44 HANITIAA1 Sp.Gr. VOITTIANOUIIIGATN 1 F1i003 NOUIAY antibody LA

nauaw anti-D, anti-M, anti-C 0% anti-E

.. 4 NOWAN antibody - @Y anti-D + - (A anti-C +
aAuN IAY anti-D AN anti-M 1Y anti-C 1Y anti-E

(1:2) anti-M anti-E

1 1.016 1.022 1.022 1.022 1.023 1.020 1.022

2 1.016 1.022 1.022 1.022 1.023 1.020 1.022

3 1.016 1.022 1.022 1.022 1.023 1.020 1.022

4 1.016 1.022 1.022 1.022 1.023 1.020 1.022

5 1.016 1.022 1.022 1.022 1.023 1.020 1.022

6 1.016 1.022 1.022 1.022 1.023 1.020 1.022

7 1.016 1.022 1.022 1.022 1.023 1.020 1.022

8 1.016 1.022 11022 1.022 1.023 1.020 1.022

9 1.016 1.022 1.022 1.022 1.023 1.020 1.022
10 1.016 1.022 1.022 1.022 1.023 1,020 ND
11 1.016 1.022 1.022 1.022 023 1.020 ND
12 1.016 1.022 1.022 1.022 12023 1.020 ND
13 1.016 14022 1.022 1.022 1.023 1.020 ND
14 1.016 1.022 1.022 1.022 1.023 1.020 ND
15 1.016 1.022 1.022 1.022 1.023 1.020 ND
16 1.016 1.022 1.022 1.022 1.023 1.020 ND
17 1.016 1.022 1.022 1.022 1.023 1.020 ND
18 1.016 1.022 1.022 1.022 1.023 1.020 ND
19 1.016 1.022 1.022 1.022 1.023 1.020 ND
20 1.016 1.022 1.022 1.022 1.023 1.020 ND
21 1.016 1.022 1.022 1.022 1.023 1.020 ND
22 1.016 1.022 1.022 1.022 1.023 1.020 ND
23 1.016 1.022 1.022 1.022 1.023 1.020 ND
24 1.016 1.022 1.022 1.022 1.023 1.020 ND
25 1.016 1.022 1.022 1.022 1.023 1.020 ND
26 1.016 1.022 1.022 1.022 1.023 1.020 ND
27 1.016 1.022 1.022 1.022 1.023 1.020 ND
28 1.016 1.022 1.022 1.022 1.023 1.020 ND
29 1.016 1.022 1.022 1.022 1.023 1.020 ND
30 1.016 1.022 1.022 1.022 1.023 1.020 ND
Median 1.016 1.022 1.022 1.022 1.023 1.020 1.022

%CV 0.000 0.000 0.000 0.000 0.000 0.000 0.000

A %’ . . = o w o Yo 1 YR o w A
HNUYE: 1UDI9INUNYT anti-C + anti-E N5mnatinamniam Sp.Gr. llﬂﬂ\‘]ﬁ"lﬂ‘ﬂ“l/l 9
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M3 4.5 HaN13IAA1 OD VoIFFUIANOUITIGATN 2 MMADIYU NOUIAY antibody 1Az

nauaw anti-D, anti-M

aeui AOULAN antibody (1: 2) 1A% anti-D 1N anti-M Y anti-D + anti-M

1 0.753 0.614 0.677 0.634
2 0.707 0.614 0.666 0.612
3 0.731 0.625 0.663 0.619
4 0.743 0.631 0.675 0.624
5 0.698 0.608 0.671 0.614
6 0.749 0.610 0.664 0.622
7 0.756 0.632 0.673 0.619
8 0.695 0.6271 0.667 0.609
9 0.750 0.611 0.661 0.622
10 0.693 0.612 0.700 0.628
11 0.738 0.621 0:668 0.611
12 0.683 0.616 0.659 0.607
13 0.682 0.611 0.670 0.618
14 0.678 0.603 0.661 0.627
15 0.686 01612 0.665 0.613
16 0.674 0.624 0.668 0.635
17 0.699 0.636 0.663 0.607
18 0.664 0.620 0.664 0.614
19 0.707 0.622 0.659 0.601
20 0.703 0.636 0.660 0.606
21 0.671 0.619 0.672 0.617
22 0.677 0.615 0.670 0.620
23 0.674 0.614 0.659 0.614
24 0.690 0.605 0.678 0.615
25 0.673 0.607 0.678 0.616
26 0.664 0.604 0.658 0.608
27 0.724 0.634 0.662 0.636
28 0.726 0.625 0.680 0.627
29 0.679 0.606 0.677 0.612
30 0.679 0.631 0.664 0.608
Median 0.694 0.616 0.667 0.616
%CV 4.167 1.607 1.328 1.458
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M319N 4.6 HAN13IAA1 OD VRIS A UBUITIGATN 2 MMABIYY NPUIAN antibody 1Az

nauaw anti-C, anti-E

A NOUAN antibody (1: 2) @Y anti-C @AY anti-E AN anti-C + anti-E
1 0.753 0.668 0.717 0.737
2 0.707 0.704 0.695 0.673
3 0.731 0.694 0.664 0.670
4 0.743 0.675 0.684 0.718
5 0.698 0.669 0.709 0.655
6 0.749 0.670 0.697 0.653
7 0.756 0.680 0.708 0.740
8 0.695 0.669 0.656 0.675
9 0.750 0.664 0.673 0.670
10 0.693 0.682 0.678 0.760
11 0.738 0.677 0:697 0.673
12 0.683 0.668 0.657 0.677
13 0.682 0.677 0.705 0.732
14 0.678 0.723 0.657 0.675
15 0.686 0.667 0.683 0.732
16 0.674 0.681 0.678 0.730
17 0.699 0.672 0.658 0.730
18 0.664 0.685 0.719 0.684
19 0.707 0.685 0.700 0.728

20 0703 0.664 0.672 0.678
21 0.671 0.681 0.660 0.675
22 0.677 0.678 0.684 0.728
23 0.674 0.728 0.663 0.700
24 0.690 0.748 0.738 0.680
25 0.673 0.683 0.684 0.766
26 0.664 0.684 0.670 0.711
27 0.724 0.690 0.657 0.682
28 0.726 0.678 0.692 0.696
29 0.679 0.688 0.688 0.678
30 0.679 0.669 0.664 0.719
Median 0.694 0.679 0.684 0.690
%CV 4.167 2.850 3.175 4.511
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MI9N 4.7 HANI3IAA Sp.Gr. VOITTUIANOUIITIGATN 2 THABIYU NOUIAL antibody Haz

nauaw anti-D, anti-M, anti-C 0% anti-E

.. 4 NBUAN antibody - PN anti-D+ _ 1) anti-C + anti-
[aAuN 1Y anti-D AN anti-M 1AW anti-C AN anti-E
(1:2) anti-M E

1 1.016 1.022 1.022 1.022 1.023 1.020 1.022

2 1.016 1.022 1.022 1.022 1.023 1.020 1.022

3 1.016 1.022 1.022 1.022 1.023 1.020 1.022

4 1.016 1.022 1.022 1.022 1.023 1.020 1.022

5 1.016 1.022 1.022 1.022 1.023 1.020 1.022

6 1.016 1.022 1.022 1.022 1.023 1.020 1.022

7 1.016 1.022 11022 1,022 1.023 1.020 1.022

8 1.016 1.022 1,022 1.022 1.023 1.020 1.022

9 1.016 1.022 1:022 1.022 1.023 1.020 1.022
10 1.016 1.022 1.022 1.022 1:023 1.020 1.022
11 1.016 1.022 1.022 1.022 1.023 1.020 1.022
12 1.016 1,022 1.022 1.022 1.023 1.020 1.022
13 1.016 1.022 1.022 1.022 1.023 1.020 1.022
14 1.016 1.022 1.022 1.022 1.023 1.020 1.022
15 1.016 1.022 1.022 1.022 1.023 1.020 1.022
16 1.016 1.022 1.022 1.022 1.023 1.020 1.022
17 1.016 1.022 1.022 1.022 1.023 1.020 1.022
18 1.016 1,022 1.022 1.022 1.023 1.020 1.022
19 1.016 1:022 1.022 1.022 1.023 1.020 1.022
20 1.016 1.022 1.022 1.022 1.023 1.020 1.022
21 1.016 1.022 1.022 1.022 1.023 1.020 1.022
22 1.016 1.022 1.022 1.022 1.023 1.020 1.022
23 1.016 1.022 1.022 1.022 1.023 1.020 1.022
24 1.016 1.022 1.022 1.022 1.023 1.020 1.022
25 1.016 1.022 1.022 1.022 1.023 1.020 1.022
26 1.016 1.022 1.022 1.022 1.023 1.020 1.022
27 1.016 1.022 1.022 1.022 1.023 1.020 1.022
28 1.016 1.022 1.022 1.022 1.023 1.020 1.022
29 1.016 1.022 1.022 1.022 1.023 1.020 1.022
30 1.016 1.022 1.022 1.022 1.023 1.020 1.022
Median 1.016 1.022 1.022 1.022 1.023 1.020 1.022
%CV 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Centrifuge (EBA21) Hot plate stirrer
Auto pipette 20:= 200 pl 100 - 1000 pl Digital balance

Spectrophotometer Refractometer



Pipette tips 200 pl ? @ Pipette tips 1,000 pl

3
%

ﬂﬁﬂ@ﬂﬂﬁ@@ 75 Wu. °o 4 g%mmmwm 12 x 75 W,

Serologic pipettes 10 mL

YU mL

Parafilm viaoan
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Anti-M Anti-D

Anti-C Anti-E

3% A cell 3% B cell
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Nkt Bl Cantrs
Thai Red Groes Sociay
et cunant R, Banghok 10330
Tel (21 263060099
pem P —
NATIONAL BLOOD CENTRE
THAI RED CROSS SOCIETY
CERTIFICATE OF ANALYSIS
REAGENT: 3% A cells, 3% B cells
LOTNO: 68040
MFG DATE: 7 APR 2025
EXPIRE DATE: 15 MAY 2025
'SOURCE OF MATERIAL: Human Red Blood cells
PRODUCT APPEARANCE: No hemolysis or turbid
3% cels suspended in Presenvative soluton
SPECIFICITY & SENSITIVITY: Clear cut reactions with ant-A, ant-8
STORAGE: Refrigerate of 2.8 °C

We Is, 3% B cells

%L BLOOD CENTRE, THAI RED CROSS SOCI|
gov CERTIFICATE OF ANALYSIS \
Product:  Anti-A o1
Source of Materlal: - Monoclonal antibody

Volume  10mL

12 MAY 26

Test items.
1. Appearance.

Specificati Results

2. Label
3. pH
4. Titer

5. Specificity test

Nanmos _Hetichun _ Dato 15/ 1225
(Narumon Worachun)
Quality Assurance and Quality Control Manager
Nofional Blocd Cerire, Thai Fed Cross Society

s 5 o260 whondit cemser

Anti-A

Nafionl Bood Cartre
Tha o Cross Society

Honei dunart Rd. Benghak 10330

Tol02) 263000009
o] 02 5558
NATIONAL BLOOD CENTRE
THAI RED CROSS SOCIETY
CERTIFICATE OF ANALYSIS
REAGENT: 3% Screening celis (0, 0., O;)
LOT NO: 68043
MFG DATE: 7 APR 2025
EXPIRE DATE: 15 MAY 2025
SOURCE OF MATERIAL: Human Red Blood cells

APPEARANCE:
6 ICTY:

TORAGE:

No hemolysis o turbid
3% cells suspended in Preservalive solution

Reagents cells must express the following

Antigens: DCEce MN Mi" Ss P, Lo Le® Kk Fy" Fy” Jk’ Ji° DI

Refrigerate of 2-8 °C

[OFEAC)

©

.

X IVENODI,_ Bk | o2GEBORNATIZ oA LA

®
o .
3% Screening cells (O,, O,, O,
NATIONAL BLOOD CENTRE, THAI RED CROSS SOCIETY
" CERTIFICATE OF ANALYSIS
Product: Anti-B Lot No. 68012
Source of Material: Monoclonal antibody Mfg. Date 16 JAN 25
Volume 10mL Exp. Date 16 JUL 26
Test Items Specifications Results.
1. Appearance Clear liquid dyed yellow No turbidity, precipitate, Complied
particle or gel formation
2. Label Complete, Correct and Clear Comped
3. pH 650 -7.50 Complied
4. Titer B cell = 1:256 Complied
AB call = 1:128
5. Specificity test B cell = 4+ Complied
A(B cell = 4+
A cell = Negative
O cell = Negative.
6. Avidity test B cell < 6 sec Complied
AB cell < 6 sec
7. Microbial enumeration  NMT 1.0 CFU/mL Complied

e o5 o261

Nayumon _Neachwn pate 27/,

(Narumon Worachun)

Quality Assurance and Quallty Control Manager

National Blood Centre, Thai Red Cross Sociaty

Anti-B

andil ceser
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NATIONAL BLOOD CENTRE, THAI RED CROSS SOCIETY NATIONAL BLOOD CENTRE, THAI RED CROSS SOCIETY

chizidpied CERTIFICATE OF ANALYSIS ez, CERTIFICATE OF ANALYSIS
Product: Anti-AB LotNo. 67023 Product: Anti-D (IgM/IgG) LotNo. 67032
Source of Material: Monoclonal antibody Mfg. Date 11JUN 24 ‘Source of Materlal: Monoclonal antibody Mfg. Date 27 SEP 24
Volume 10mL Exp. Date 11 DEC 25 Volume 10mL Exp. Date 27 MAR 26
Test ltems Specifications Results Test ltems Specifications Results
1. Appearance Cloar liquid dyed red No turbidity, precipitate, paride _ Complied 1. Appearance Clear liquid No turbidity, precipitate, particie or gel Complied
or gel formation formation
2. Label ‘Complete, Correct and Clear Complied 2. Label Complete, Correct and Clear Complied
3. pH 6.50 - 7.50 Complied 3. pH 6.50 - 7.50 Complied
4. Titer A, cell > 1:256 Complied 4. Titer (RT, 37 °C, IAT) Ryrcell = 1:64 Complied
Ay cell = 1:128 5. Specificity test Complied
B call > 1:256 -RT Ryrcell > 3+
5. Spacificity test A, cell = &+ Complied Rorcell 2 3+
A, cell = 4+ -RT, 37 °C, IAT 11 cell = Negalive
B ool = 4r rr cell = Negative
O cell = Negative rr cell = Negative
6. Avidity test A, cell < 6 sec Complied Ryr cell < 60 sec Complied
Az col < 20 sec Rh+ cel s 60 sec
B cell < 6 sec NMT 1.0 CFUImL Complied
7. Microbial enumeration NMT 1.0 CFU/mL Complied
d _Famumon i sachnn_ Date 03922015

Mapnnon  Wimchun o o,

(Narumon Waorachun)

jality’ urance and Quality Control Manager
Quality Assurance and Quality nager Blood Contro, Thai Red Cross Society
National Blaot i Ro [ )
R ] % e p— J— um@ anteh semser
CQ :

f\ i-A,B Anti-D (IgM/1gG)

(Narumon Worachun)

IAL BLOOD CENTRE, THAI RED CROSS SQIET& NATIONAL BLOOD CENTRE, THAI RED CROSS SOCIETY
CERTIFICATE OF ANALYSIS AT CERTIFICATE OF ANALYSIS
ct:  Anti-M Lol 681 Product: Anti-C Lot No. 67020
Source of Material: ~ Monaclonal antibody .Date /11 MAR 25 Source of Material:  Monoclonal antibody Mfg.Date 11 DEC24
Volume 10 mL. Date  11SEP 26 Volume  5mL Exp.Date  11JUN26
Test Itoms Test tems Specifications Results
1. Appearance Clear liquid No turbidity, Complied 1. Appearance Clear liquid No turbidity, precipitate, particle or gel Complied
formation formation
2. Label Complied 2. Lavel Complete, Correct and Clear Complied
3 pH Gomplied 3. pH 650-7.50 Complied
4. Titer Compiied 4. Tter Ry cell 2 1:4 Complied
5. Spocificity test Complied 5. Specificity test Ryr cell = 2+ Complied
RyR; osll 2 2+
6. Microbial enumeration Complied eroell 2 2+
RR; cell = Negative
Pt cell = Negative
 cell = Negative
6. M i NMT 1.0 CF
Paromen N chun  patg o prfrots ficrobial enumeration 1.0 CFUIML Complied
(Narumon Worachun)
Quality Assurance and Quality Control Manager
Natonal Blocd Centre, Thal Red Cross Sockety - I
(Narumon Worachun)

Quality Assurance and Quality Control Manager

Natonal Bload Cantra, Thai Red Cross Society

st o vz witsdstovos e wnmaun 057 026501 ik cerer

Anti-M Anti-C
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6 NATIONAL BLOOD CENTRE, THAI RED CROSS SOCIETY

b CERTIFICATE OF ANALYSIS
Product:  Anti-E Lot No. 67010
Source of Material: Monoclonal antibody Mig.Date  27SEP24
Volume  SmL Exp.Date  27MAR 26
Test items Specifications Results
1. Appearance Clear liquid No turbidity, precipitate, particte or gel Compled
fomation
2. Label Complete, Comect and Clear Complied
3. pH 6.50 - 7.50 Complied
4. Titer Rt coll 2 1:32 Complied
5. Specificity test Ror cell 2 2+ Complied
R, cell = 2+
rrosl 2 2+
RiR cell = Negative.
1 cell = Negative
rr cell = Negative
6. Microblal enumeration  NMT 1.0 Complied
\4

Hovnchun _ Date u/te /22
(Narumon Worachun)

ssurance and Quality Control Manager
Natioral Blood Centre, Thai Red Cross Society
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