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ymngia: guiismslafiauiend ammmnlng lindegeusseladiansongansasinlafini (inline leukocyte
filter blood bag) Lﬁé?ﬁ%ﬂﬁﬂi@ﬂﬁ@fﬁﬁ@mm}mf&ﬁ@mm (whole blood) Tunaeren leukodepleted whole blood,
leukodepleted packed red blood cell 4a¥ leukodepleted plasma Fausl w.er 2504 ﬁdﬁuﬁﬂﬁﬁnmgmvmmgﬂvm
auammgansassTalafinem ugngeussy lafiewsaxgansoadalafiamafigudusmslafion vasnoviu lnednmn
vssnoudinlafimanuasdolafinuamdsnsas tssnanmmansas uasnmmsnsasusman 70 giln wud L5
Wnlafimnmdsnsasioend 1x10° yogdia (100%) Aaussdnsamlumsnsasdinlafiamaosas 99.99 laed
vhsansmmlumsnsaadialafiemeandail

® 1Sunusinlafimmamaeiaeny 1x10° wadsagin Duaeay 82 waogﬁ@rfawm

o smudialafiaindosn 1x10° fa 5x10° iwnasiagdin smiomdoeay 18 veveiarnan

® 1Sunudinlafiamamteioend 1x10° wadsogin Iuoeny 100 waogﬁwﬁg@wm

asnaudiolaiauariaunsasdisman (2.36+0.32)x10° iaasogiin uazSxnaudnlafinuamdsnsasdamamn
(2.11%0.31)x10” wwadeigin dadaiusouasimaudalaiauasiindandansas (%red cell recovery) whriy
92.69%2.20 lpediendanlaasnaaslafanounsaaasnansaainiy 12.72 gm% uas 12.47 gm% %hemolysis Now
NTOMALAINTOINAT 0.168£0.15% UAx 0.2145%0.08% &I potassium NOUNIBIUALARINIDIVIFL 3.69%£0.37
mmol/L Ua 3.7240.35 mmol/L mMuaeL 15snaunSalainnaunsasuasiaInIaswiniL (101.68+48 54)x10° Lae
(6.446.76)x10° raagTag N9 SwaunSalafiaimeluadhisasny 88.06+14.59 namasrrensLeaN
othutlon (sterility test) aedlafiarovunsanasdnsasadlaiiayimsamny Uﬁﬂmm%myﬁ@z Usvanbmnad
zf@m‘mﬁ@Zﬂﬁmmﬁﬂigﬂamﬁauﬁ 0 unsifon 12 Snammlumsnsaslxiusnehaiusensliiesaman (o
> 0.05) anmAnTENuUERITIRIITlaTiensangansaudalafinmdaanmd nsselimusnnsgs AABB 1999
uay Council of Europe 2001 19918 8¢aan Uaaasit wasau1annaanaudinesen packed red cell 4ae
plasma ‘ZG;/
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fnnsnnanefiszyfaiani mnldedaiaidanam
Tulafianoufiashlu/lfundie avsnsnsnanans
denlemaneszms loun smsld mndudasan
UffRemaseufiau-lanfivafvasdadeniniuas

G A 16 A X \’L v A |5L @ A
\nFadan® nrdeue hisehe) Moy udadasun
LOINLENA LU CMV Lazaue™ 9auvsmansydu
Tashaueufived mssuy HLA™ * uasfidhényda
PG OR A G P DI N AT O

1 %% (=3 A Y Aa a lﬁl !
wannmsiesudaidarmeasfiinalafntmud

B Aviimeie

Wlidthemdshdinifiamsaaiza
5 3 A A X o oA Ao vy
FpsnsSUiaiaan WanSeumieuiunie
dl Yo a lil (% [~3 A 4 1&/
Alsulafienirdadadanioonuds wonanily
1 1 7 1 a ldl ° % 1
smenFnemuhnslilafafinsasazinlfnises
laamenmnauazen3nsmennalagsINanad
Farandiilusses 10 TR Usuneis
a va A Ao @ A
enssmsmaund lesms|flaferniadolaia
gmeanlae3smansay mmsananTnadaialadio
% 1 a Aa v
amldohefiseRvbmmgsge sansnanemsdhs
\Aesaehnge) dranan el
[ a A a A a 1%
mansaadialafiaansl 3 #iade wfiansasdng
\fe (bed side filter) ¥iiansasluistfieins
(laboratory type filter) La inline filter EATIOLTEN
M WATIAREYHA inline filter Ty closed
system dasiinmaigonsa sansnnsadialatio
Yo A A a 1 ldl (=1
I it lnamsesduLsznoulafierontivie
Tafiemnasuanuasnas cytokine pansn'® e
A Ao v \ &
s ngansasmihdnanesyssmeniiuuy bed
side 1A% laboratory type TSR LMILATALFDND
anTonsaUgILTIlafandsnnmaeRuuIL
open system YN aeaanumslFnu aaiams
vhadlouuas sissnsnmueuemnmanasnasgn
MIKAATH (GMP) b¢r Gsin e Wi lafindianu
Unaafesnnisin eudtAmslafinuimnd (gud)

3
V1T LSO

Gemananudaneurylafalfiadldogudaiels
Uszneugeusnylafindhiugansesdinlafiaan

(inline leukocyte filter blood bag) I@ ﬂ%ﬁ@mm

WBF 989131 Pall fmiunsadlafieria (whole

blood) Bldmelulssmeite Witmengnniviidh
anehatlsumner Idnaaiin 2 uunde

1. CPDA-1 double blood bag with whole
blood filter (DBA1F) - nsaqléinnsiom leukode-
pleted whole blood (LDWB)

2. CPDA-1 triple blood bag with whole
blood filter (TBA1F) - noasthuenlonos
leukodepleted packed red cell (LDPRC) W@y
leukodepleted plasma (LDP)

St enierfmeelddmnnnmlafarinses
Tpauslafiendasgenssadialafiorniisenan
Tnsgue do TBATF lusmilsyAnsnmmanses
nanumansas uedl luwanasn Pisnausinlafia
uasuazfialafinamnanuazmdansnses uazany
ANEMN (stability) ma&qwmamﬁﬂaﬁmwﬂuqd
U lafnsfieiifidow 0 uanion 12

Janszaen
A R = ~

1. LWBﬁﬂH’]Qm']WZj@ﬂ?ENLN@I&W@WT} (leu-
kocyte depletion filter) quﬁaﬂaﬁmw%awq@w
ﬂ‘sadLﬁ@Iaﬁmﬂ (inline leukocyte filter blood
bag) filsznaulaeeud

2. Wadnmanuasanmansgansandalada
Eigg)

Faquazisms
1. 49
11 lafiauiana
1.2 qdm‘ﬁﬂaﬁmw%awq@mmLﬁ@Iaﬁmnﬁ
Usznaulaegue siians 3 Tu Taeldgansos WBF_
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289159 Pall § primary bag uw«;ﬁm CPDA-1
63 mL (CPDA-1 triple blood bag with whole
blood filter; TBATF) finamidiowian 35 N LAY
AINKER 12 1hD1 T 36 59
1.3 wiadlo

® Bio mixer (Baxter)

® Tube stripper (Baxter)

® Tube sealler ‘g"% Teruflex, Terumo,

Japan

@ Refrigerated centrifuge
ﬁ:u Cryofuge 6000, Haeraeus,
Germany
Balance, Sartorius, Germany
Cell dyne 1700, Abbott, USA
1.60 m. stand

Plasma extractor, Fenwal, USA

Spectrophotometer, Milton Ray
3000 array

Nageotte chamber

G0N microscope, Serze, Germany

Stop watch, Heuer, Germany

pH meter Accumet, Fisher

Scientific, USA

480 Flame photometer, Corning,
USA
® 10-100 ML autopipet
® 100-1000 ML autopipet
® Cover petridish
® Vertex mixer
® Water bath 37°C
® Centrifuge GR 422, Jouen, France
1.4 Reagent
® Hemasol (Drabkin's reagent)

® Turk’s solution

® LCV, Leuco Crystal Violet
® Acetone
® (Glacial acetic acid
® Hydrogen peroxide 30%
2. 35ms
@ Aa Aa
2.1 fiuladisuaznsadlaiio
211 dadanduinalainfiin re-
peated donors wazAAaNGNAMANTATIN
U%mﬂaﬁmmquﬁﬂ” V'hmmmﬁﬂaﬁmaﬂum
TBA1F fisznavlufanuan (M0) wasiivsznay
udn 12 1Aam (M12) aehsay 35 09 wehnaladinlae
#6304 biomixer 4UnMMIMLAUIUGIENEE
F 2T a © 1% 14
anleSaneslafia 450 mL myazivasdoald
snasgmalaiifiu 12 wit®
212 Wudiaehsad whole blood 1ia
lnsasaugmumwraunsaslaeld tube stripper
4 o d - o .
sesnenaiie i lafinfiog lugaussqlafiamaniiv vh
1 ;9: gj 2 =3 o 2
iuiiaranme 10 A58 wdWiinanaYdpmnseneg
19391afindnee3ng tube sealler
2.1.3 41 whole blood ¥aIMAAILAL
%36ie unit number, wylafin, Fufiazuay mae
o liifufigumnd 2-8°C athattay 4 alaw'
o Ac VY | v
214 ) whole blood Aifiul3aehsion
4 Hlusnnsosdielafinmiigungiives 25°C)lag
® riainalafintu-ading 10 a59 i
1% whole blood Wasdnfiua
® ununslafinlasligenniis 150
\TURLNRT WAWNMIHN breakable
pin 1% whole blood Iyarusngas
mz;jqﬂ satellite bag
® iln whole blood WanusnTadas
Zj;]d satellite bag LLéJ’JELﬁ clamp &l
DIFIUIEMINGINTBAY three-way

ﬁunaﬂuﬂﬁmm (filtration time)
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SausiFun breakable pin aulafie

nsaanens whdulsomenhuans

by pass AuNA Uany clamp e

IWlafasndivde narusansesag

§n93093U satellite bag soAUNI

Tafia vasennndhnsasaunse

2.1.5 ufaeheas whole blood
Lﬁaﬁw‘[ﬂmfamammwwwﬁ@mm AL
2.1.2

2.1.6 §1ARN primary Wag filter i
LLamhqﬂaﬁmﬁmaﬂﬂﬁuLLaff[aﬁ@ﬂ@&flfﬁ refriger-
ated centrifuge waetiLLene e plasma extractor
\lﬁmamﬁwmg 2 1iefa leukodepleted packed red
cell ¥ leukodepleted plasma

2.2 nmasesaseLsalafirran

NIDILALURINTD

221 arvatiudalafionm, dinlaiia
LGN, platelet Glu whole blood NAUNTDILALHTIA
Solafiouas, platelet visrsadaeieiag Cel dyne
1700 dndinlafieen i whole blood #aInTad
Gﬁ’Jﬁ)I@EJ Nageotte chamber counting method
LAz leukocyte residue aINTad®

2.2.2 aTRFaUmPNlnaTa (Hot)
loa microcapillary centrifugation method(21)

2.2.3 a9ad5anndlalnaduly
whole blood (HbWB) I@Eﬁ% cyanomethmoglobin
method” wazasradavdlulnadulunaissn
(plasmaHb) I@]&ﬁ% leuco crystal violet colorimet-
ric determination®

2.2.4 fnoslasiudmsuanaad
Jialafiauag (%hemolysis) Mnwadidudonsdly
Tnadulunanasnifeusudlalnadussmomn
fnldangns”

3
V1T LSO

[100-Hct] x plasmaHDb (g/L)
HbWB (g/L)
2.2.5 mwﬂamﬁ%mm sodium LY

%hemolysis =

potassium 1o flame photometer
22,6 ATREDUANLTFNNTONEY
MINTBIMHIT USP 24%
2.2.7 @itk %red blood cell re-
covery I(ﬂ EJEL%QG]‘S
%RBC recovery = WtWB (post) x 100
WtWB (pre)
2.2.8 FuseAnmwlumanses
Walafinem (removal efficiency) loe/l4gas
% WBC removal efficiency
= 1 - [WBC residual in WB] x 100
WBC in WB
MIRNEMIERR dwnmemeatalesds

independent t-test FMIFARUANNUANGIDEN
Jviehéiy p < 0.06

NAMSAN

HaM AL ReLBUg I gAnTadialaingm
(leukocyte inline filter blood bag) ‘ﬁqm‘m
Usznay 7 M Uusz M MaunInguasiasnssy
NUIUBEAE 35 ‘fj@%dLLﬂ@ﬂ%@]ﬁNﬁ 1 WU
5anaslafinnannsas M, way M J150a3
512.61£11.42 WAy 510.04+9.75 Nadaas URanes
lafiemaansas M uas M f1Bnes 475.25+14.91
L& 469.91+15.38 NaRAA3 nan ¥ lumsnsad M
uay M Wi 10.68+2.59 wae 14.41%1.81 wifl
N V5o lafieanivdingas M
(0.070.06)x10° radslagfin uay M_(0.07+0.04)
x10° maasiagiin AniulsAvinmlumansaada
Tafism M, 99.99% wae M 99.99% PRanaudia

Iaﬁmwmﬁaumm l\/[0 LS 1\/[12 Hdwan (2.38%
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a1 WBoufisunansnsesesganssaelaiaiinanbudan o (M) wazidian 12 (M)
Parameter M (Mean % SD) M (Mean % SD) p-value
[N = 35] [N = 35]
Pre Volume (mL) 512.611%11.422 510.04619.756 0.361
Post Volume (mL) 475.246%14.911 469.906+15.384 0.159
Filtration time (min) 10.681£2.593 11.41241.8115 0.110
Pre Hct 38.603%2.640 38.494+3.873 0.895
Post Het 36.703%5.284 36.977%3.389] 0.815
% Hemolysis (Pre) 0.20183%0.21246 0.1346620.0596 0.061
% Hemolysis (Post) 0.22583%0.10423 0.20289%0.0556 0.295
Pre Leukocyte/unit (x10°) 3.4071%1.1006 3.0171%0.7434 0.080
Post Leukocute/unit (x10°) 0.0725%0.0622 0.0753%0.0493 0.834
Pre RBC/unit (x10") 2.3820%0.2830 2.3917%0.3535 0.877
Post RBC/unit (x10"%) 2.0777%0.3318 2.1600%0.2953 0.260
Red Cell Recovery (%) 92.6777%2.7040 92.6963%1.6006 0.973
Leukocyte Removal Efficiency 99.99754610.00223 99.987920%£0.0527 0.288

0.28)x10" way (2.39%0.35)x10™ waasiogia
Pasnoudinlafinuaamdnsasianinmg (2.07£0.33)x
10™ uae (2.39£0.35)x10™ igaasiagfinmaadiu
SodnfhdeuaaainausielafinunmdsnIaea
inlafieuasnaunsos M wag M Wiy 92.68+
270 WA 92.70+1.6% My e Bsnesriounses
U53nemdanTad A umansad Welaiaemnds
s Usvdvsnmlumensaadialafionn wae Y%red
cell recovery 189 M_ uag M Taifiomuuanes
aeaRvifemMeshia (p > 0.05)
HansenEma s MgenIadinlafiaun (inline
leukocyte filter blood bag) ﬁﬂizﬂ@ﬂ@&lﬂ%ﬁﬂ 35
efiHamAeuuINLAY 35 gefinAmiiaw 12 o
Fhn 70 99 mnaerof 2 wuAaneslafierion
nsRaALAINIRYT RnATaY 5113241062 Uag
472.57+15.28 T audU e lumangas 11.33+
321 wifidlagfin Panadwnuwdialafinainowas

ynTaslaeinde (3.21:£0.95)x10° waaeingfin Lag
(0.07+0.06)x10° wadsiaviviae snaasi lneanansn
masdinlafisamaanfadudoray 99.9940.03 uae
fseavamwlnmansasdist

o Sinoudalafiernwdatiound 1x10° wad
dagfie Aalludouay 82 mmqﬁmﬁz@wm

o Sunnudalafinanmiasening 1x10° i
5x10° iaaeiogfin Andusouas 18 maaqﬁmﬁwm

o Sinowdalafiernwdatioond 1x10° wad
sogfie Aauludouay 100 Gﬂaaqﬂ@]ﬁ”’mm

Psrnoufinlafiouas (RBC) maunsasdiamim
(2.380.32)x10" rasiagiin Uazi s RBC %A
neasisman (2.1120.31)x10” lwaasiog e iodie
Fuatazinsiolafnunisdondnses (red
cell recovery) WU 92.69%2.20 laailedsn
Toesvaadlafinniounsaduasndnsasyitiu 12.72

gm% e 12.47 gm% %hemolysis NOWNTDILAY
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a1 2 LLﬂGNNﬂﬂﬁﬁﬂ‘]ﬁ”ﬁ?%’)%bﬁ@Iﬁﬁ@mﬂ Lﬁ@Iﬁ‘ﬁ@]LL@G Lﬂ%@Iﬁ‘ﬁ(ﬂﬁaHﬂﬁmLLﬁWéﬂﬂiad L’]ﬁﬂ%ﬂ'ﬁ?ﬂ‘a‘m

uawlseAninmmansasdinlainamuasganias 70 $haths (N = 70)

Parameter Mean(SD Minimum  Maximum
Pre volume 511.32%10.62 487.4 546.8
Post volume 472.7%15.28 401.0 504.6
Filtration time 11.33%3.21 4.00 20.43
Pre leukocyte/unit (10°) 3.21%0.95 1.70 6.90
Post leukocyte/unit (10°) 0.0739£0.0557 0.0440 0.3500
Pre RBC/unit (10") 2.3869+0.3179 1.70 3.40
Post RBC/unit (10) 2.1189+0.3145 1.10 2.90
Pre platelet/unit (10°) 101.68%48.54 11.00 241.10
Post platelet/unit (10°) 6.44%6.76 0.40 46.10
Red cell recovery 92.6870%2.2057 85.99 98.67
Leukocyte remove efficiency 99.992740.0374 99.6852 99.9999
Platelet loss 88.0617+14.5979 36.36 99.82
Pre potassium (mmol/Lt) 3.6877%0.375 3.00 4.32
Post potassium (mmol/Lt) 3.7247%0.351 2.82 4.40
%Pre Hct 38.483%2.65 325 45.3
%Post Het 36.340%4.40 20.6 457
Pre Hemoglobin 12.7299%1.738 9.37 18.49
Post Hemoglobin 12.4763%1.48 9.80 16.27

NRINTRaNeN 0.168%.15% Wag 0.2145+0.08% &n
A1 potassium NOWNTDILALNRINTBILYINNL
3.69%0.37 mmol/L wag 3.7220.35 mmol/L Ny
A6 LRsnosnSalafienaunsasuasiasnsaayitiu
(101.68+48.54)x10° Uay (6.44%6.76)x10° \7aa
| a o @ o -1 Aa ;:l Aa [
g nemaaney Smnselafiafimey lU@adin
Touay 88.0614.59 NANIATIAFELANNLITIFRIN

X X N o
Waywlaw (sterility test) PnslafianaunTasuas
vasnsesaslafiavisenud dneanigennefia

a (3
QTN

msfnmammMnaasgansasinlainamadia

inline filter AinAalaeee S 70 fiemuh &
UszAvsnmaasmansaadielafisenaan 99.99%

a [~1 Aa dl A [ dl A
wazBsnnadalafiarnfimdendinsaslainies
153104 (0.0739£0.0557)x10° vi3asiaenin 1x10°
waavnyia (100%) %qvlﬁmwummﬁgm AABB
1999” e Council of Europe Guideline 2001”

I A A o X, &

I@ElﬂmﬁmLLEJﬂLU%ﬂ’JWDGmJ;SUVI 1 619% NI
Tafimmntoen 1x10° wadsayiinAnidhidosay 82
Swmidalafiauasening 1x10° 29 5x10° was
A A @ v A va o A
o iinfnilusaeay 18 elnanestumsdnmaes
Isoloni® UEAITIATANNIRIgANIRsE M Saeay
82 avanaannIasielafiammietaand 1x10°
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«l 05) Leukocyte Residue
1 <='l)(106
<=5x10°

®
°
L 2K 2 Ld
* * * L 4 we
ol - i . <1x10°
4
R P T O W e TRV | <=5x10
00 No.of Units

51t 1 Bnaudfialafiaaniivide (eukooyte residue) nisnwsnsasluusazafia (N = 70)

6 1 a | v v 7%
waasiagda uavaiaeIaLa 18 axnansldae
nhfeagsznig 1x10° fs 5x10° waasiagfa ueh
ﬁqagﬁlmwmiﬁm uae %red cell recovery HaINTAY
fimnnde 92.67% 39403099115 AABB 1999” Uag
Council of Europe Guideline 20017 #wian
MsnTawniY 11.33 WM %@agﬂummﬁﬁu‘%ﬁm Pall
Y A =3 v =% v A 1
muwa@]maﬂﬂm% weidansrisfe Tuseninems
Wufiulafieol axdasmaNaaLaz e R0 aLT6n
andlafio idniiu suTseeh Wlafieions clot uay

| I . A va o § & v
naunIasding mix lafialna awvhlinsasldneuas
Tsigesins

| XK A a [~

SUMIANILS UL LAWY BNTAN DI
Tofinmlugeussqlafiendasansoafiolaiinmnai
M, way M WUFIR608] 989M19nIasvisnanunay
niensaslauianiid lwmansaslduanesiwuas
Qmwwmiﬂimag’iummgmﬁﬁmm

a5l
wamaﬁmmwmmmwwmaqﬂq@ﬂiaaw‘jmiaﬁmﬂnwa

71@ inline filter ﬁﬂizﬂaﬂ@yquﬁu‘%mﬂaﬁm il
UssrBmmuasaosmeyunnsia Tafafinsasd
Ao sy AABB 1999 U Council of
Europe Guideline 2001” ANE0RAAMALEEIMS
1@ febrile nonhemolytic transfusion reaction’,

710

CMV post transfusion” agmsiia HLA allo-
immunization™ * 1§ venemildslldie deenn
0N ssnsnnsasugnmgives Tafiafinaas
FBInMUANAIWIAMN GMP Uaasnsanses
nawhanuendmsenaulafia PRC uae plasma

ANNAIENMNYRITANTRITTR inline filter i
tsznoulafinlaeeuds lwdon 0 uazifion 12 4
ALz Ansmwlumansaamilontu 1aid

ANNUENG Rl MeaDia (p > 0.05)

ndinssaseme
Ak HAnEIATTaTeUgMENERTINE Wne
A A A o ¢ oo A o
vilsfing dendat TumslidSnsunsilums

AnnisunSstlaudnisaqaauazieuns|e savey
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Quality and Stability of Inline Leukocyte Filter Blood Bag
Assembled by National Blood Centre, Thai Red Cross Society

Penipa Bunvisuthi, Pintira Tanthien* and Aroonrat Chanthnakajornfung**

Blood Bag Equipments and Solution Production Section, *Quality Control Section, **Plasma and Fractionation Section,

National Blood Centre, Thai Red Cross Society, Bangkok 10330

Abtract: Inline leukocyte filter blood bags have been assembled at National Blood Centre (NBC) since
2001 in order to prepare prestorage leukodepleted whole blood, leukocyte packed red cell and
leukodepleted plasma for special service. This aimed to study the quality and stability of the inline
leukocyte filter blood bag assembled by NBC by means of determination of leukocyte residual, red
cell recovery, leukocyte removal efficiency, filtration time and percentage of hemolysis. The results
showed the efficient removal of leukocyte 99.99%, leukocyte residue was less than 1x10° in 100% of
units, the frequency was less than 1x10° in 82% of units and between 1x10° to 5x10° in 18% of units.
Red cell count prior to filtration were (2.38%0.32)x10° cells/unit and after filtration were (2.11%0.31)
x10" cells/unit which were equivalent to red cell recovery 92.69%2.20%. Before and after filtration
the hematocrit were 17.72 gm% and 12.47 gm%, hemolysis were 0.1618%0.15% and 0.2145%0.08%,
potassium was 3.69*10.37 mmol/L and 3.72%0.35 mmol/L respectively. Platelet count before and after
filtration were (101.68%48.54)x10° and (6.44%6.16)x10° cells/unit respectively. The lost of platelet were
88.06+14.59%. The sterility test confirmed no contamination in all units. The efficiency of filter sets
of MO and M}Z were not statistically significant (p > 0.05).

From this study, inline filter set is of good quality according to AABB 1999 and Council of Europe
2001 standard. It is convenient and safe for filtration of red cell and plasma.

Key Words : ® Inline filter ® Leukocyte residual ® Red cell recovery @ Prestorage
Thai J Hematol Transf Med 2002;12:105-13.
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