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9m31ia B-lymphocytes MN@aaATUEW (whole blood)
vidanndudaionam (buffy coat) anpFNelafiavse
vy A - I y
yiennNurkauaniuad Rnumlauugl (transform)
B-lymphocytes el Epstein-Barr Virus (EBV) maﬂ’uﬁ
B-958 (guehAmslafinuisnd smmmalne) neseuuay
% A 5:&' 2 Aa A v ad . . Aﬂl
AALARNITARTIETNLEUALEAAILAT hemagglutination 1Tax
AN HALN (fusion) FTAENLISIEYE JMS-3 (Kanto-
Koshinetsu Block Blood Center, Japanese Red Cross
Society) ™8 50% polyethylene glycol (PEG) MW 1540
(Sigma. St. Louis. MO, USA) tasaiaagnuanilsiiasauls
FIMEATNIELITAAANE MNTRLILALNTRE (culture
supernatant) WanAFaUMIFETMAUALEA Andanamg
A v A A ) o ¢ A
NRUNFTNUEURLBAUAE cloning Tildadifenuasnasoy
5 A a¥ dawn DA o ad
massauenivaf e liifaemssulanuanivadfinga
¢ a Lo o o w e v
wusnanEaaRen wenanidadumatsairaat liss
Aa A £ 4 [~ [ tﬂl
wandivafaan lume Ej(ﬂ“mﬂLﬂ‘].lLL‘HLLNSL%\MIGWLQ%LMM%
annd -196 °C ioiumaaeiauy (master cells bank)
dwsuldnuludusoly
nsiuaeugyl (transformation)®”’
G 6 A A
\DuMsUanameizangisa B-lymphocytes uaeiaeusy
Wmasanss snsunanhennsranaflafia human mono-

clonal antibodies @35 hybridoma technique A&

HanATUE (whole blood) ¥3auiaiana (buffy coat)
(Figure 1) angisnalafin vdadansihy Jmewaia
waudived uanfiuluensiwdonudedio citrate phosphate
dextrose adenine (CPDA) ugniwaakinidaniiaiowad
Lam (mononuclear cells) M¢ Ficoll hypaque for isolation
human lymphocyte (Robbins Scientific, Norway) 210
Soen T-lymphocytes 88n ¢ sheep red blood cells
(SRBC) ﬁ treat Mg 2-(2-Aminoethyl) isothiourea dihy-
drobromide (AET) Ej@ﬁﬁ&l\l@yB—lymphocytes é‘ﬁlagmﬂﬁiw
31] (transformation) el EBVT%%ﬂ%L%ﬁﬁN%L%@ (Figure 2)

MIAANTDY (screening)18
NAINN transformation 1U5eanns 2-3 Uy FanTas
A Iz A & f & A a a )
wazdenadsaLAeiuraansSeniasydiule (Figure 3)
H ¢ A A & A s ¥ X ¢
avIbeaaadpudnnueaiumans gaiuihidesas
A Y aa . i Y@ A Aa
Wanaaaumes hemagglutination loeldindanuasfis
naufauasiuwaudvaAhandfangy et 2% uag
mLaaﬂmaaﬂmqmmmuamua@ I@maaﬂwqwslmﬂgmm
NALANAUAN TN AaY M Fanas (cell fusion) sialy

4 1 .
MEaNaa (fusion)*”’
WiaraaNziS9 (myeloma cells) &ewiug JMS-3 T9iAes
Y Aa Aa z 1 Aa v v ¥
wad wiasdule laedoshilsifiu 3 Fu snaheshe RPMI

e

< 3000 rpm, 7 min

y

&

Transfer the 45 mL of blood to 50 mL tube
from total volume 300-400 mL Blood collection bag.

<---- Completely remove the layer of buffy coat with RBCs

Figure 1 Transfer 45 mL of blood from blood collection bag to 50 mL tube
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$ 2200 rpm, 12 min

i: 2500 rpm, 7 min

- Lymph cell

"

‘o

.| <---Remove this layer and wash it with 2-3 times volume of PBS

Figure 2 Remove Lymphocyte cells and wash with 2-3 volume of PBS

Figure 3 After 2-3 weeks of transformation, lymphocytes producing monoclonal antibodies are screened by

hemagglutination testing

1640 wgh transformed cells fidan | 3naisehe RPMI
1640 s st ludameam 111 Hasimadens 50% PEG
L§ia 20% fetal bovine serum (FBS) in RPMI+ Hypoxan-
thine- Aminopterin-Thymidine (HAT)-Ouabain (5 x 107
M Ouabain) Fsfinmmasouudaudahiitsavanmalsms
Aadoniras hybridoma GaLaAIl Table 1 Rafeuen
L‘ﬁﬁﬁ‘@ﬂwﬁ:ﬂ (hybridoma cells)

mswmaamtazﬁ'mé‘anmaa{ (assay and cloning)

MR EoNTadstannt 7-14 i it Aad (cel
culture supernatant) aNMAFALMIFHEUALEA AaLEaN
mwwmqmﬁﬁ%’ml,auﬁuaﬁ NN, cloning ¢7&/7F limiting
dilution I@ as[fﬁ' 96 well half area (Corning Incorporated, 2
Alfred Rd., ME, USA) Wi biiAnemusidah Lsﬁaﬁmaﬁuﬁfﬁ

v Aa A G ¢ A (v o v
FNaeufUaAIwaalAen (monoclone) wazelaiumarman
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Table 1 Verification test of HAT-Ouabain

gaN Gl

Cells HAT HAT-Ouabain 20%FBS in RPMI
Human transformed cells 0 X O
JMS-3 cells X X O
Hybridoma cells O O @)
0, alive; X, die; HAT, Hypoxanthine-Aminopterin-Thymidine
Distibution of blood grouping reagent
90,000
80,000
0,000
60,000
¥ 50,000 —_—itet
§ —rtE
§ 0,000 —iti B
e 18D (AN
30,000
20,000
10,000
P - R Y BT Y o
ﬁ‘:ﬁ;’ -e-“‘?:f *’-f’ 4-'? J':E? "_'i‘ 1—'?2’ a'\-f." dm'fi‘j JT? 4-':{? @;&f? e':l:?t Jnﬁ‘b

Figure 4 Number of distributed monoclonal antibody blood grouping reagent

waat s sauduaraan ey gaviafusnmanenivg
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-196 °C dhwuldifumaaeiauu (master cells bank) sl

Ml sesneinwwRansua (establishment and
mass culturing)

Sadaniasaeiugiiatign :Nmavh limiting dilution
deenelu 96 well culture plate taeRTeNEITASEN T
TnnlAtamadnnene 25 cm'TCF fuanne 75 cm™TCR
8y 175 ¢cm’TCF (Thermo Fisher Scientific Nunc, DK,
Denmark) enaaneit lilatSsnosiesmasmudasms Uaae
Wleziaﬁm‘%m@ﬂmLLamé‘mLLauﬁuaﬁeLuamwaLészeﬁaﬁ e
Fonaumadme > 95% (szanas 2 dllensd) Wnhides
88 (cell culture supernatant) NVAFDLMNANINEIIVD
Lewivad snemassasueuivad lmairmue s

Aaditig stock raw material dwsuldnAmTshenasa
mﬂaﬁm human monoclonal antibodies éluﬂiﬂ‘ﬁlmml,m
vnsuauduadeh ifiulmarvue shluvibidaddulas
5 ultrafiltration concentration Lﬁalﬁmmmmmmsﬂaa
woudvad lamudnms wasfiuiin stock raw material
Tumnbsnwaaiwhenaravslafasoly

nsedinnwludagiiu

TaqUlMITWABNSHE® MoAb @aeid hybridoma
technique VszauenueiSavh bildiaadmesiug bl ansnsn
wamhenasravylafinsiiaehe snldnaurmmsiaieshen
aravylafinanisiis MoAb siaehar) finda ledanamm
a = [ tilt: Yo 1 A A
& wazimengn Wuiitlealduathanemslumnesidon
WaElSINENLAGN YRUssne dausaaliiiuldanadiams
enhenananflafinaiineen liinlseennauazsnens
A -1 P .
Waanaauny (Figure 4)
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1 v
’mwaamw%%”amwamidw Wiuanumsdehenasiany
Tafialaluloaiia uauALDATRAGe) I anti-A, anti-B,
anti-AB, anti-D, anti-A , anti-E, anti-c, anti-M, anti-N,
anti-H Ua% anti-P1 AifFsnaigetiuoehosiaiiias dmsuld
amﬁ@ﬁ@uﬁu‘%mﬂaﬁ@Lwiqm@ AMMAA e Lagamhe
TAunamunenauaymnasAaaTLTNe wauianSey
TG FGNl AN Gﬂaammmaﬁmsﬂaﬁ@ﬁlﬂu monoclonal
antibodies B9WAAMEAT hybridoma fshenamiavladin
4 A S o .
mmammmmummmﬂu polyclonal antibodies WU
monoclonal antibodies st iAuazlseAvbnmgsniilu
NN Iaun AONNTMNEUALANHNUIIFIND LAZANNTONGS
U v [ % [~ % (%2

Iemuanudasmadunsuwitym nsneuwaau did o
W& Table 2

Table 2 Comparison of polyclonal antibodies and monoclonal antibodies
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HASWSARRFULENS
Auamslalindasaunidfiomnmaiisnyhiasnh
A nsssumelmefisnnt wavanms
whaeisdia mmﬁa%ﬁf’maﬁmﬂszmﬁﬂmww (monitoring
plan for KPI of quality objective) maamswﬁmmﬁwﬁwm
arrnglafiofbiduldmadarmausglldoasgm laod
M0 (passing criteria) fia dosfiemaRanaala b
i 0.01 Wasiudt lnefimashsrann 6 Hau wuhehums
Useiiu upranneahanaiowalasasgnen wusleaie
Walasnnd 90 Wasidud uaaa idiwinaniouel anti-A,
anti-B, anti-AB, anti-D, anti—Al, anti-E, anti-c, anti-M,
anti-N, anti-H L8y anti-P1 %%i® monoclonal antibody

A a 5 G A v A A
NNARUUIUNEDNTLLAZNTD0D

a ° a € v i X

M3WAA monoclonal antibody liAayssleged fisalii
1. fenadsanseldiesguang

flosmnsnasgmdwingzesumnmsdaailantimuie

v a a Id‘ Yo a i A i a ! ;dl

1 Tedamnefiafladsinsnadasinmsasanlafnriaud

avarwoan iflilssweninashen sl hemnnefidasms

19,20

Polyclonal antibodies

Monoclonal antibodies

[EEN

. Inexpensive to produce

N

. High affinity

3. React to multiple epitopes (generally provides more

robust detection)

tion of denatured proteins

Advantages

5. Binding ability tends to be unaffected by fixation
or denaturation of the antigen, because multiple

different antibody molecules are present. High

tolerance for differences in antigen (i.e. glycosyla-

tion of proteins)

1. Prone to batch to batch variability

2. They produce large amounts of non-specific anti-

some applications

Disadvantages

3. Multiple epitopes make it important to check for

Cross reactivity

4. Polyclonal antibodies are often preferred for detec-

bodies which can result in a background signal in

. Constant and renewable source
. Consistency between lot
. Less background relative to polyclonal antibodies

. Homogeneity ensures reproducible results

[ 2 B O S

. Specificity of monoclonal antibodies make them
extremely efficient for binding of antigen with a

mixture of related molecules

1. Binding ability may be lost if the epitope is lost
by fixation or denaturation of the antigen, because
monoclonal antibodies are homogeneous. Monoclo-
nal antibodies may be too specific, react to a single
epitope (e.g. less likely to detect across a range of
species)

2. Cover only one epitope
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Table 3 Number of product distribution to hospitals and medical institutions and selling price comparison

Number of distribution (bottle)

Blood grouping reagents

Price (NBC) Price (commercial)

Fiscal year

monoclonal antibody (Baht) (Baht)
2560 2561 2562

Anti-A (Murine MoAb) (10 mL) 79,641 80,662 81,974 80 270-400
Anti-B (Murine MoAb) (10 mL) 77,959 78,279 80,964 80 270-400
Anti-A,B (Murine MoAb) (10 mL) 26,345 27,341 27,345 80 320-450
Anti-D (IgM/IgG) (Murine MoAb) (10 mL) 41,376 51,138 52,058 200 500-900
Anti—A1 (Murine MoAD) (10 mL) 743 608 807 200 1,600 (Lectin 5 mL)
Anti-H (Murine MoAb) (10 mL) 509 419 510 200 1,000 (Lectin 5 mL)
Anti-M (Murine MoAb) (10 mL) 442 688 578 100 4,000-7,000 (2 mL)
Anti-N (Murine MoAb) (10 mL) 364 603 493 100 4,000-7,000 (2 mL)
Anti-E (Human MoAb) (5 mL) 2,006 1,945 2,344 500 4,000-5,000
Anti-c (Human MoAb) (5 mL) 1,485 1,494 1,934 500 4,000-5,000
Anti-P1 (Human MoAD) (5 mL) 0 192 422 2,000 4,500-10,000 (1 mL)

NBC = National Blood Centre

GLﬁﬂaﬁmLﬁaﬂﬁ%’ﬂmnﬂ@%m”aa”l,@”%umimawaﬂaﬁmawfﬁu
Genfuiermasandit safumsldiben Moab finded
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2. daelilszmamn@yssudad ldae

dasnnifuunswdafteaviadelwaBuny fuaan
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mmalne lumstensmdaen e liinsemend uay
guchAmslafiouiend smmmnalne Jazlidoont 8-10
g duanslu Table 3 wniBeuifieuiumesaen
fiuaneshalseme

3. a’i&wm'sm&ﬂaﬁmLﬁmwamumwﬁaams
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(o ARG anti-e, anti-c, anti-K UAY anti-S
ughu dlasmmbenemavalainsfiemennivhidiands
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