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Imﬁ% Solid Phase Microplate Antiglobulin Test
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maeRnIaaiomueniafdovatanuiue
woaues umaavamuaudivefstanydacszuy
DU BONIWHABAIN anti-A, anti-B (unexpected
A e A X s Xy
antibodies) Foueufivafmariianaiietnldiosms
DIV (natural antibody) ¥isaiAaNMINILGL
Wolé¥uiRan (immune antibody) ANMIANHNY
1 Y A a ¥ v %
1 fiAnalafiesznadoras 03 uasdihedouay
a a |§5L o A \/LsJMzé
3 fanneTINLLEUFLa A R lhmaagla ™ &9
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ueudivadnasvh [idadenuasuanamale vl
Naemadmaasusnaaandasmaniiingiien
| Y Y v v o ¥ Y a
smhowslfugnidmulalle uagyil¥diefia
Uffnannmasuien fsenaguussioh [FideTia
& m3nransas (screen) La¥§3RTHA (identify)
a dlile ;:gild ! aAA o
yasuaudivarneiilselomilumedeifiade
A A E‘i Yo Y ! [ A /:il
ReniFeafimsnzanliiugie dumssemident
WEENTRE NN NN IMEDILITNAGER WaY
! aAaa o Y D‘ a aaa (% A v
freAfadefihefifedfisnnnnesudenld ms
A31aNTaIUaURUDAT Miuanwn funiuaths
neehe maguinsenssivuanivanuas
uevdaraadiadoaunslmananaans lushnmg
g9 iuluhinde Tu low ionic strength salt
(LISS) solution 1% antiglobulin Coombs' test Y
1#1daiAenung treat ¢8 proteolytic enzyme
[~ L o ldl | (% ! ° % Aa a
Hhudiu shnmsfishatiuastnenh amanuuandived
donyjifantnsszuuldd maveseuluvaasmanes
avmnalnsgMITUNGsmaIinEanLAT (hemag-
X X G add oMy, A A Vy
glutination) EhiAsTvhIdhesemn nadaiialé ue
Ay v A v 1 | { dl 5 L% (3
Naroufa dosahnouauxasauilssaun ol
gasifvhmmesay anavh idmsutanafinnauan
sharfumayAna” LaymIswua anansa i
anasldviud dasnldfimatannismmaseud
o % 1 < v [ @)
hikmssmuasmansasasfiueaamuas o
Usmnalddiud Iud 1990 fnenumanesey
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supporter Wasutisennsiunguasslaibon
14 7 a aA lﬁl A . .
LAIAEEUAY DNIDNINAR solid phase micro-
plate FI5NATBNUASIUIN UT 1976° Men
UifRenkatnazgmaunzessinianunslimasns
microplate SIUNAALEIARALATEANAITIN VAN
Whadlanszan ansnemNamema Meesa
ﬂi@dLL@%@U@ﬁI@ﬁ% solid phase microplate an-
tiglobulin test (SPMAT) ldgnianiulagorde
2 9anM3 1eun M3l immunoglobulin (IgG)
. 910 ad 5‘1 YA A
coated U microplate™ 30U LATINNALHATIANN
LL@%@UBaﬁWUﬁﬁ%mﬁU screening cells 14 micro-
plate Funihs FmMIauazans 1in antiglobulin
o 1ama ) a0 jama X
serum a9lyUGA5eN ANUUAALTRRTIIULNTENH
1u1dl3 microplate 1 1gG coated ol il
UAfRenuarmMIsunaanio i microplate 3 8ni3
dj A ° 6 @ A ldl v
Wdie WadiindonuainTIansadn coated
plate” %@Qﬂ activate 6138/ poly-L-lysine, concova-
lin A %39 anti-RBC antibody [3nouidn? udfis
FSufiagnasouadlUvnUfisen s indicator cells
asl Masunaazinlu plate Hiae Tull 1996
F. Llopis uasans’ Weeamnmawedes cell fixing
buffer (CFB) 31 Midaanaidiaidanuadiioiign
coated microplate diendlu RBC monolayer W&
lHoransasazamamnueniivafdasindanundle
f1i5a
6 A A | Aa R Y o
audAmslafinudsnd ammanlng 39l
A5M43 coat plate ¢ CFB anUSuLsuaziam
nEEs solid phase microplate e lFsianTas
ueudvaRlhmiesasfiiinalaiin Wasmmhen
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1. Wawnmsieieun SPMAT wialfasaansas
a a A Y Aa a v
newdived lwdenduinalada uaslddnmens
ANV (stability) 999 RBC monolayer Ut SPMAT
suiernidwhendiSag

¥
[ 2

2. UsufivlsyAnBnmans SPMAT ANz

Jaquazisms

P ot

1. M5@388 RBC monolayer plate

&9 wadifindenunsiilnnansosuaudived
i) screening cells ) pool O cells el ﬁwmﬁa
3-4 s 21980 1 essdenhen cel fixing buffer
(CFB) st 0.2% (volvol) lis CFB lpensies
naAnYad F. Lopis™ Z9ulsvnaneng glucose 0.1
M, NaCl 0.07 M, boric acid 0.02 M, trisodium
citrate 0.035 M, tetrasodium EDTA 0.002 M
avanelwindu 1 das pH 7.2-7.3 ¥ 0.2% screen-
ing cells 1% CFB wmaﬂu polystyrene micro-
plate (U-shape) viauag 50 PL whldiud 450 g
w2 Wil Waidoaunsazilumgy 90 parafim
Tdlunaomenadnfifinssmsiuses WaeL PBS e
Tfiemadi (moist chamber) viuluganmgd 4°

2. Msl@38y indicator cells (IgG anti-D sen-
sitized cells)

yEOL dilution TINLaRY anti-D 49l
sensitized MU R1r cells LLz@?{Lﬁwammau (weak)
Taewihmsideans IgG anti-D Twhindafisl 2% bo
vine serum albumin (BSA) YsNNaNTy 5% Rir
cells (pool 2 cells) Mﬁ@ﬁ'amﬂﬁu incubate ‘17%
37" % e 30 30071 9 4 edeliniinde waua
2%6],‘% Alsever’s solution indicator cells AN
Ffgomg 479 rewldmahandenafiu 02%
T, phosphate buffer saline (PBS) pH 7.0-7.2

3. Mawdextiien anti-human globulin se-
rum (AHS) (polyspecific)

lihen AHS ﬁwaeﬂwElqm‘m‘%mﬂaﬁ@umﬁﬁﬁ%
vhmaneseUn dilution AmsnzandmsylF s
SPMAT laemavin cross-titration 3% anti-D
(dilution <§1’N‘=”]) sensitized R1r cells Ny dilution
289 AHS SL‘H) microplate WU dilution ﬁmmzau
&0 18 Fathmhen AHS 7¥ls SPMAT audonns
1:8 T PBS 71§l 2% BSA

4 maeReanhen (LISS) Lay PBS pH 7.0-7.2"

5. §W3U3% tube test 1¥nen anti human
globulin serum, Coombs control cells LAy

screening cells ma@quﬁu%mﬂaﬁw

Mensansasanfivafilagis SPMAT

1. 3 RBC monolayer plate mvlﬁﬁqmmﬁﬁm
5 W7l 9 4 e5sde PBS pH 7.0-7.2

2. 998@ 100 UL 989 LISS Uay 100 YL 35
w%awmamﬁaﬂ%w@ﬂauaﬂmlﬁiazmamm micro-
plate NN

3. incubate 71 37° % Wi 20 Wif

4. geamaNas LISS-35ulu microplate i
WAL WG PBS SL%LQ%EN semi-automatic micro-
titration plate washer (Immucor INC, USA) )
M9 5 ﬂ%ﬁ’m multichannel pipette

6. %A 100 UL 999 AHS uay 50 UL 289
0.2% indicator cells

6. ﬂlu microplate “7; 600 g W 2 Y9

msswwa genumualduslyl (illuminated
surface) A MvesaULAT NS TANARUEAI g
fi1

WALAN ki indicator cells dulelluvqy
NALAPTBavAMTaLE indicator cells un gAY
fredwanidudianszaaiituras
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KA ki indicator cells anadifvauidu
Wianazau

VaNEG) WeiaE microplate fivnmanesoy vi
positive control (IgG-anti-D dilution 1:32) kaY
negative control @5 sifiuevduad) enuelsne
Bmanaaas

1. M3AN¥ ANNAIM (stability) 289 RBC
monolayer plate W3t RBC monolayer plate
gsuszanail o S1uau 5 70 Wenesoy
U anti-D, anti-E, anti-Fy*, anti-Jk°, anti-K Wag
anti- M 78 titer < 32 Tnenhusufivadisnidans
serial two-folddilution hashanvhuffzenty
microplate TleResiulal 1 %0 mﬂﬁwqﬂ 1 dloma
1 microplatesans 1 4a sMAFBURLLOUALSA
AUATY 4 Fans SraNaLaLFLRAURALNA dilu-
tion gerhefilsiaLnn

2. nsusziiiutlssAvsnwuas SPMAT e
Tial TnesfneinBeudieuiiis tbe test  AABB
Technical Manual”® ¥nmsanmn e,

2.1 w0 antibody titer YuenGLRRTNTI
AU 1% anti-D, anti-E LLazﬁuﬂ NI 12
#ALLRAN serial two-fold dilution @38 PBS 1h
Vl,ﬂmﬁauﬁumaéﬁﬁl,l,auﬁmumaﬁmau@uaaﬁm
SUHAANINN (titer) AaFUNALYDY dilution @
vhelnaLan

vielflel snasissanile ez

[ a a ;dl 1% Ao

2.2 NeseURULOUFLafea AldanTsy
Uy Y A A ;ﬁ‘ 4 Aaa
dihe uariiinalafin Aneasanumeds wbe
test W 107 §10en9 Wukaufvadnin IgG
dim 51 §haehd uasdn 57 dhaehs daulvidu
ueudivafuiin IoM uazgniiuwtudeld shanavae
TWLENALNaU s AUy pool O cells

2.3 laghmsneaeyiudatsd ey
1Anelafinvasgudimalainuisnd unudivh
UagdnIn wan 10,995 fpes

NANSANIA
1. MSANWIANNAIMNULEY RBC monolayer
plate
y . I
T 1 WU Laudiadve 6 #hed Mnesew
@9 anti-D. anti-E, anti-Fy®, anti-Jk°, anti-K &y
anti-Mi® 0@ titer weniulunndienmivvhms
v I A SN
NANDL A9 microplate MLERLNIUH HBLALN
° v YR [ 6 Aa a
4°C enamnlgnulene 4 fent loauaudiauunin
[~3 A A dl
diadaauaslaiimantuwilas
2. MsssfinssAnsnneas SPMAT AN
Tusd
2.1 5199 2 LEAINAMIFAN® antibody
titer TO9LOURLDAT I EVesaL 12 950 1w 24
dhaehs wohdmlvn) 35 SPMAT amaldamsuss
Taguaufiuadielee) geninszanms 2 08 8 dilution

MaeA 1 Stability study of RBC monolayer on coated plate

Antibody titer

Antibody specificity

Week 0 Week 1 Week 2 Week 3 Week 4
D 32 32 32 32 32
32 32 32 32 32
Mi® 16 16 16 16 16
JK* 1 1 1 1 1
Fy* 8 8 8 8 8
K 8 8 8 8 8
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519 2 Comparison of the titer of the standard tube test. and SPMAT

Titer
Antibody specificity N
Tube Test SPMAT

D 3 128 1024
256 2048
256 1024

E 2 4 64
32 128

1 32 256

1 64 256

Fy* 2 4 8
16 64

Fy" 2 4 4
64 128

JK 2 1 1
64 256

Jk” 1 4 4

K 2 4 8
128 512

Mi® 6 8 16
8 32

16 32

16 32

32 64

32 256

Le’ 1 4 2

Le’ 1 1 2

dflenasauRy anti-D 3 §19ehs 3% tube test
a4 titer 128, 256, 256 U04AF SPMAT 613
' titer 1024, 2048 U 1024 SEUFLOAGAW)
Tuseuu R, Kell wag Mi® Alanamudenti dmsu
LaufuaffinTaITIeh (weak) 1 anti-Fy’, anti-
JK* UaY anti-Jk” 98198y 1 0ehe ul titer 9y

Wit U3 SPMAT aglinauffsenusant o
i aaa 1% % LA i %
amﬂgmaﬂ@ 1+ @geiday dilution §amy
ldlad 1% v 6 ]
YULVID tube test maqqslunaaaa;amiﬂu aehals
o anti-Le® 1 Te) WiNadD tube (titer = 4) @
1 SPMAT (titer = 2)
A A a
2.2 TN 3 LEONNAMIANENLIEENTN N
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M9199 3 Ability to detect clinically significant antibodies from donors and patients

(previously identified by Tube Test)

Antibody specificity Number Tested Tube Test SPMAT
D 13 12 13
E+Mi® 16 15 16
E+Mi*+unid. 5 4 5
E+unid. 1 1 1
E+c+Mi° 2 2 2
E+c 1 1 1
E+c+Fy’ 1 1 1
C 1 1 1
C 2 1 2
JK® 1 1 1
Di° 1 1 1
D’ 1 1 1
S 3 3 3
Ty 2 2 2
Total 51 47 (92.2%) 51 (100%)

Gl,umwrmLL@H&U@aﬁﬁmméwﬁmmaﬂﬁﬁﬂ S
Tvldandsudihe weeluuandvedafia 19a
Lenivafisa i nssfuus B 10 ¥ 1k
NAEMULAIMAFBUNY pool O cells WLILDUA
UnRd I 51 dhaths 35 SPMAT wsaa i 51
§10En3 (100%) 35 tube test @522 l6 47 Graehy
(92.2%) a7 lét 4 $haehe leun anti-D, anti-E,
anti-E+Mi® k8¢ anti-c %GL‘]?J% weak LauALA
MR 4 UM ALLGUDAT Birpe
mndnymeeadin s s nelatio dedou
Ingifuuauduadaiia IgM S 56 dhaehs 33
tube test ATIAL61 36 §BENY (64.3%) 35 SPMAT
a9 40 §haeha (71.4%) anti-Mi® Wikaudivad
fasnldanniignde 22 dhathenniovan 23
dhaths dasnsniuaudadaia IgM 8

IgG anti-P_ 4192 14 $oEn 3% tube test 1539
WUIES 1 6haens 35 SPMAT @939 2 6haehs
\HALIT anti-Le®, anti-Le” AT anti-Le® +anti-
Le” 7 tube test ATIANU 2, 5 WAL 5 6nehs &
75 SPMAT G37WLU 2, 6 UaY 7 §aehamuaey
Foinds SPMAT 3efiUseaninmlunsasie
wowdiUafehee) TifleaEn e mMInARnANI TR tube
test Tneiamnzaeatauandvadiaiio IgG

2.3 MIWF 5 LEAIHAMINARBLFDENS
FEuluusnalafindwam 10,995 doths 35
SPMAT Waé35 tube test WiHamMvasaLFanA&ad
fufa Winaaumdantu 10,807 draehd (98.3%)
NALINMARWTL 49 ¢haehs (0.45%) TanthuSaeas
987 FhmEndiiliaLansiovse e 235 lavhan
GTANT099 LAY identify uaufivaflaeAs tube
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517 4 Ability to detect less clinically significant antibodies in donors
(previously identified by Tube Test)
Antibody specificity Number Tested Tube Test SPMAT
Mi® 23 22 22
P] 14 1 2
Le? 4 2 2
Le” 6 5 6
Le® +Le” 8 5 7
H 1 1 1
Total 56 36 (64.3%) 40 (71.4%)
A1999 5 Testing sera from blood donors (SPMAT vs Tube test)
SPMAT
Positive
Negative
ID Unid Total
ID 39 - 45 84
Positive :|~ 121
Tube Test Unid - 10 27 37
Negative 27 40 10,807 10,874
Total 66 50 10,879 10,995
A 1
116

Positive by both methods 49 samples (0.45%)
Negative by both methods 10,807 samples (98.3%)
False positive by SPMAT 50 in 116 samples (0.45%)
False positive by tube test 37 in 121 samples (0.34%)

¥ A 1 til v 9: % 14 A ]

test e Muf ldnTEd Winaay e b
EInemaTtinueuduafle fiean non-specific
Funauintaas 35 SPMAT Winawan 116 §haehs
lmansnamariialoudived 50 ¢haehs Al
v Aasa 14
NALINUaaN3D8aY 0.45 891133 tube test 1%
WaLIN 121 dhaens ensnaneTasiie Louduad
37 ¢hnehs Aaiukatnnaansaeay 0.34 uanan
lzd % ] ldlﬂd 14 ad
B8l 72 §10e9733 tube test MAiNALAN WEA3

SPMAT linaay smariiauaufiuan e 45 ghaehs

WaLR 67 Gaeheis SPMAT naLan usina tube
test Waay lnusumnarariiouaufiued @ 27
o 1 ~ A A \/Ls/\rLs/ | X a .
FIDEN LOUALIANATIATUA LS N anti-Le®, anti
1e”, anti-Le*+anti-Le" anti—Pl WAy anti-Mi®
X Y Xy 8w

uanINMIrnnesss g Baude e e
Tumanesauaaswis 2 35 dammageu 1 6hoehs
FILERSNTION 6 WUTAS SPMAT Tienehiien
Usvanak 1.15 1w 5387UeN plate 1.50 Lvsiaviay
Tl 2.65 INMeiaMImMeaay 83135 tube test M
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aN5197 6 Reagent cost Per screen (SPMAT vs Tube test)

Tube Test

SPMAT

Test Tube or plate (96)
Screening cell 10 mL. = 70 1%
LISS 10 mL. = 100 1%

AHS 10 mL. = 100 Um

CCC 10 mL. = 70 1™

PBS 3.76 1/L

= 0.35 U N/test

= 1.0 UN/test
= 0.35 U N/test
= 0.045 U N/test

15
= 0.025 U M/test
=1 UW/test
= 0.083 UM/test
= 0.035 U M/test
= 0.0094 1/test

Total 1.75+(9) = 10.75 U N/test

1.15+(1.5) = 2.65 UN/test

$hen 175 1 396 test wube 9 1 i 1075
stemaasey 395 SPMAT Tomudaiia plate
18 &35 tube test FDIRAMANIMADA LALAADA
voapaeuen tihs aehlaions SPMAT e
VAnslafiauisemnd W@muﬁuﬁﬁmmgﬂﬁdwﬁu‘%ﬁm
M8 Smeniszanns 10-15 Umdamanasan

90l

¢ a A P A v o X
e Amslafinuisend $iann SPMAT 2

4 a9 T A
Warhan 1 lunsesiansasmueudved lulaia
1500 lagldihAsmseas F. Liopis uavame 3
15ut)59Wann 359 soreening cells avgnidaaalu
CFB &L coated Ut microplate :INM3
Fnmnessivun 33015 dnadhmala RBC mono-

A A X a . A A @
layer YISITUNIUNAONNAIIY (stability) @ LHDLNL
7 49 sansnnfiv BlEauldwmu 4 §land Tay

- c d 4

wandRnrasiadonuad Widounlas @9 F.
Llopis WAy 85118731018 AIMULad RBC
monolayer uANNdNTUYas boric acid EL%
CFB m1ANNINTUAARY ANAINULES RBC
monolayer aanaItY aehslsfiensanldansnsn
a \:L A o SLzz G A ) 13

afLnena lnivh i aRaauladmMeL microplate
maWaneSalald PBS wmmsl¥ unbuffer saline
Tnduganun1adns microplate wells UagwLd1 PBS

1% RBC monolayer Aemuamuing naviesey
AeratanUaasiay waste Wasanuuandvef
\lﬁﬁﬂdwm'ﬂfﬁ unbuffer saline

MY antibody titration 35 SPMAT &34
Tna) Wwadffisenfuneuduadionss danauss
(titer) 3NNAT13% tube TneuanfupfTinaseLE
) @u anti-D, anti-E {ud iuiaufivafuiia
IgG §W3U anti-Le® 7133 tube WNAUTINTIAT
SPMAT b 912 anti-Le® fhuaufivafiaiin
1gM Bnviananmaseufuweuduadiehes Aflams
feymenatinfiemansluadndeds wube test
75 SPMAT @I anuULaufved 9161aehs snnn
4% tube test FonULRE 83 dhoths Waueni
wanALEATA IgG 35 SPMAT @I57awy 51 ¢aehd
77 tube test AN 47 pehd (mmﬁ 3) Upuy
fuoudiuediate IgM v3o IgM S2n/y IgG 35
SPMAT @93aWU 40 67889 3D tube test 393
W 365919 (M7 4) BINAMTINAFBLIFINE
A niuiiinafinenul e 53 SPMAT
3eslemsiblunsamanendivedfislensendnms
adtinlneievnzathsdauanivadeiin 1gG léenh
75 tubetest %ﬂﬁLWﬁz indicator cells ﬁsl,%ﬂu anti-
IgGcoated cells fsaziuy I9G waufiuaflaenss
athalsfiony S3teansnemanLLeuGUaan IgM
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| i anti-lgG lwhen AHS (polyspe-
cific) %@mﬂmﬁmﬂmmu@uaﬁ@ia Fc portion 289
WAUALRAWY S9lluaudvafea light chain 284
immunoglobulin 1/5znavatjene lkanansaiie
Cross reaction J¥NIN light chain YDILAURLDA
7% IgM #iduuL RBC monolayer 11U light chain
289 IgG anti-D 30U indicator cells WAl
% A A Aa YA Lo
HALINIS WRHaBNUsEMamilenfinldde i indi
cator cells Saufauumesauauiuad IgM i
M wanfivad IgM A40U% RBC monolayer
ANINTDFUTUUEUAEULY indicator cells e 3915
HaLAN IR MRS SPMAT emiauauditaf e
AN 33 tube test T FIUNIDRANTIAT SPMAT
T dednmasESusamwas (100:1) F9nnIA% tube
test (80:1) AW landuadsuld@n lumsdinw
Cma 4 4 Y v o
WUNLeuALaRTUREeY R NaLINdLAD
tubelsafn uansinsa bmusianmationn ms
Fuueufivedl e uenfuasishanaifossme
Tl¢ Sevnlllansnsnemialé® wonanih e
984 screening cells 71l siazasammasay
Auanehariuee
a a E4 a a aa
MInsuaufuead wiusne lafinlesis
SPMAT MWnasanndasiias tube test Di3ouae
98.7 Suaudivafinsshamanulaeis SPMAT uel
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Development of A Solid Phase Microplate Antiglobulin Test
for Detection of Red Blood Cell Antibodies

Tasanee Sakuldamrongpanich, Jintana Tubrod, and Sarika Mekchay

Antiserum and Standard cell Preparation, The National Blood Centre, Thai Red Cross Society, Bangkok 10330

Background and objectives: A solid phase microplate antiglobulin test (SPMAT) for detection of red
blood cell antibodies has been developed. Instead of agglutination, positive reactions are indicated
by the adherence of sensitized red cells over the entire surface of the microplate wells, and negative
reactions produce discrete buttons of red cells in the center of the wells. The performance of this
method for detecting antibody to red blood cells was compared with the standard antiglobulin tube
test. Materials and methods: The screening cells were fixed on the microplate wells (RBC monolayer)
using a cell fixing buffer. Reaction between serum antibody and reagent red cells were detected
by adding of anti-human globulin serum and anti-IgG coated indicator cells. The efficiency of the
SPMAT was determined by testing with serial dilutions of various red cell antibodies and with 107
clinically significant antibodies that have been previously identified by hemagglutination tube test.
The accuracy was tested against 10,995 routine blood donor sera. Results: The SMPAT gave good
efficiency for detecting antibodies to red blood cell antigens. Compared with the tube test, the
method was in most cases two to eight times more sensitive in antibody titration and detected 91
clinically significant antibodies where as tube test detected only 83 antibodies. The SPMAT and
tube test showed an excellent agreement in 10856 (98.7%) of samples tested. Conclusions: The
SPMAT provides a reliable, handy and inexpensive screening of antibodies. This method appears
to be suitable to screen large series of blood donor samples.

Key Words : ® Solid phase ® Microplate @ Antiglobulin test @ RBC antibodies
Thai J Hematol Transf Med 2003;13:119-29.
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