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Blood bag is a medical device that must be safe and be acceptable according to the standard
for clinical used. The imported blood bags from oversea should pass the safety assessment of ISO 10993 -
5 or the guideline from public health ministry and TIS 1298-2555. This study aimed to investigate the
safety of quadruple blood bags from 3 manufacturers (Vietnam, India and Japan). The safety test was
performed according to ISO 10993-5 emphasizing on acute cytotoxicity assay, subchronic assay, chronic
assay and genotoxicity assay using mouse fibroblast L929 cell line. Acute toxicity assay revealed that all
blood bag materials demonstrated toxicity-at level 1 (slight) and 2 (mild) based on agar diffusion and
direct contact assay, respectively. Cells contacted with extract samples also exhibited cell viability more
than 70% from all 3 tested samples using MTT assay and cell morphology revealed toxicity at level 2
(mild) at the sample concentration of 0.2 g/ml. This demonstrated that blood bag materials of 3 sample
sources were no cytotoxic. The subchronic and chronic assay were performed under simulation on
the actual use of blood bags, medium represented as blood was feed into blood bag and the collected
samples from bags of red blood cell and platelet were tested on cell viability using MTT assay. The cell
morphology after extract samples incubation for 24 hr revealed toxicity grade at level 1 (slight) with cell
viability greater than 70% at the sample concentration of 1:5 fold of sample. Subchronic and chronic
toxicology assay were also performed using colony forming assay. The cell revealed percentage of plating
efficiency at more than 70% after exposure to samples at the sample concentration of 1:5 fold of solution,
for 1 or 2 repetitive treatment. This implied that repeated use of blood bags has no effect on cell growth.
The genotoxicity of the samples were performed using micronuclei assay. All test condition provided
NDI> 1, implying cell undergo proliferation in cell cycle. The frequency of micronuclei from cell
exposured to sample was lower than that exposured to colchicine. It can be concluded from all results that

all tested blood bags meet acceptable safety criteria according to the TIS 1298-2555 and ISO 10993-5.
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. . v 9 I 3 A a A
- Eosinophils #1115 18 0.02-0.6x10° 1xad luiiuden 1 aas Wieilszuim
< A 4 I A o ' a 2 v
2-5 % Yo uladoavINIMYA Tagsadivialszsuin 12-17 um Hoasiaruiundoaas la

o ! a a J . . o { v -4
Tnnandus ¥a1lndAudavzlitianded 2 3 1waa Eosinophils vt lums o wist la



o A g A Yy a 9 7 . o s A A
Thda naziiva1ee U@ InszquaNun Taoiad cosinophils 1 uimaaiiadoaunniliony
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dnun gusrelumiueu Tidudugudnais 1-2 TuTaswas e1gdszuim 10 70 Hiwau
Qy [ Ja A <3 % o @ [~
250,000 ~500,000 FuABLADA 1 gnindndadmas Taailudinsding lunszuiumsud
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lumswseudaulsenovvedlananlaanduioialatiatu Taiiasiulsuing 3so0
W30 450 Hadans TUQaDY double, triple, quadruple 50 penta QNANDYAUA1T CPDA-1
A A ' 9 1 A @ Y Aq Yo o
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wIsnaINlIzneuved lannilndsuieangnguet Ny LenoanA1awIn oaamsduilou
Y o R KX Y [ A = A A Y a &‘ ' Y
1azABIAIHIDNUONITIZ I NN anmed Jonanne 1vitnamsUuou 1wy msauie
U 4 o Y 9 A ) =
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v Y v Y
FFP 92411115171 2 A59 (Debdatta & Rajendra, 2014) H99UA0UN15IAToNdIULTENOVVDI

Tadiaileunsoagy Idasgi 2.1

QU



Test for:

HIV
Hepatitis B
Hepatitis C
HTLV
Syphilis
ABO + RhD

Other phenotypes
Red cell antibodies
(CMV, Hbs, malaria)

Confirm compatibility

NB: platelet shelf life can

Education
Recruitment

Selection
Donation

Plateletpheresis

i

Process into blood components

Filter to remove

leucocytes

plasma

Plasma
(from
non-UK
source)

Fractionation

35
days

o 36
days -25°C months v

Plasma
(Thaw) derivatives,

e.g. albumin,
immunoglobin

4°C

be extended to 7 days with Patient /

use of bacterial screening

dl LY 1 a @ 4 a
JU 2. 1 ueudsagmsusndiuilsenevvedlatianazeywusvedlahia (Derek, 2013)
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Tainsdu 193N AA 3
1 - s wy| 1710 °C | CP2D 21U
(Whole Blood) | 1aea 11’3 3
. Q CPDA-1 35 1
Ngungil
20-24°C
o4 28 TUNAINN
Tatiane3aa -
MINYIA
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2.2 MIUZUIIYIahA
a A a d' 9 a 1 a v
33y Tara Aemruswaradni lgussy laiauazaiullsznouvedlakia Wnussy
¥ @ < o A A ¥ S o 1 a 2 d
Menileanunisudedivedlania uaz/vsoreurusawianmaiuilsznouvesTana iy
d' A v 1 d’ d’Q 1 % =) % 2 a
PNIABINTONIANVDINIYA dIunedus N lFgeanvesgegaeniihnsnuiannlaia
1 a < 4 [l
visodulsznovueslatiadlonla Taeliginsal needle, collection tube, port ttage193ivie lii
o & 4 o 2 o ' &
lgunssidsznevdunld (nuznssumansesilounnd, 2559) FuinlidaulsznouTaeiall

Az 2.2

43

51U 2. 2 anwazna lvesgaussyTada 1. dmSoilaondu(protector) 2. @188 (transfer tube)
uazladil) 3. 190N (outlet port) 4.1 YHso gLV IMA T UNA 1N ladianTodiulsznoy
3 latia (eyelet) 4.2 JuyIUdMTVAIAULBNAINYTENOUVDITata 4.3 JIHBUNADA Tatin
A10819(81%) 5. 10197 (collection tube) 6. VFIVUUAAIUATOIHNIGLAZRAIN (label arca)
Y < . < 9 Y a .
7. ﬂaﬂﬂﬁulﬂlu (protective cap) 8. YN ILdu lana ( blood-taking needle)
(NFENTNYATINNITU, 2555)
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manewiinudareeniinnainin 1y nala'la Feenndigunsaidosnmdnunsdfiiansvsena
1359
A o [ =l <3 @ 1 A A 1 3
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Jumlsaazmsuen samelugaazinisussginennu laiaudaazihendsudmiumnuiie
Ta¥iauad (Srinivas, 2016)
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' < ¥ Y 3~ " oA o v q g Y
pg 19 l5nau M lFvaaudaiudian i hiainsgnidanauduazgnensildtaviania oz
° A a 2 ' Y a & A 2 Y]
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HUIAAINEINUYIANTND I IUNUR U NINNINNAIAANFINNUAIIUD hemorepellent LHBIVIN
a [ Y1 = A v Y 2
MFULVITIUVUNAIAANFINITDIANT 18918 Haudangu uag ldaulddelunisuen
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M3us5 ladawtianiee laun Taiias Wadeauas indamon wanaw Tadlunau Tag
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1WA hemolysis loauaz laladoanainsondia laannsinulunisuzuna ¥9 DEPH
o 2 A v sl A =2 1 o & a . Y o q U
AT NEIANNEIeTUR TR MAdIlARoALA DIFIBEUIINITINA hemolysis 1A 11114
a I A o o o 9 a 1 < a
99U5391aia PVC/DEHP WudisonsudmiunmsldussyTadia edrelsnawgausiylaiia
PVC/DEHP azlimsiaatlaes DEHP senunudiu luszaudmazilaoadoaedsulada ua
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9 o 1 A = <3 1 A 1 éj <3
A 19@anand 1iieenn PVC/DEHP lianuudanss Tuseld dangu msvasudugy uazmamny
o ' =2 o Y t4 4 a o A .
Fnu11e 3 lgUnsainamsunndununnriiaiien PVC 713 DEHP (Stig, 2008)
2.2.4 Yagn lHinsus (99) U337 Tatia
A Ao ) ] ) A Aa o [ ] =
paussglananunistimineluidegiu goraau1nnusEna1inalan &3 Prowse
uagamz (A.A. 2014) TahnsdrsadeuSininaageussg lakaa U UAoUNIWYDY The

Biomedical Excellence for Safer Transfusion Collaborative (BEST Collaborative’s Conventional

Y
%

Y Y v
Components Team) 1a8 11158152959 HINIUTENNASAIUNITE1599U09 BEST 53104

= A o
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V3Emi lu lumerinsdisne asmsei 2.2 samsdisrasatids liaseunquiannusinih
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Q q

M13°99 2.2 VTHNHAAYIVITY Tara (Prowse et al., 2014)

America n Fluoroseal Corp Grifols
CaridianBCT" Haemonetics”
Cerus MacoPharma
Fenwal® Pall’
Fresenius Kabi’ Terumo"
UYL ‘CaridianBCT and Terumo have since merged into TerumoBCT.

°Haemonetics has recently acquired Pall.
“Fresenius Kabi has recently acquired Fenwal.
Y a a o Y [ a A
PJoguuganardanussy lanaimsiannldianutlaeaseuazdscansmmlums
v I 1 A A 9 9 A L (%
llﬂﬂllﬁgﬂﬂ!ﬂﬂﬁ’luﬂ‘igﬂ@ﬂﬂ]@ilaﬂﬂ Lwemﬂwmxmummm Luﬂﬁ%Wﬂﬁﬁﬂiﬂ%’)ﬂﬂﬁNﬂu

¥ v
miﬂmﬂau NITUANYN LAZNIIYAAUUBDIDINA i’JﬂJﬁ\iﬂTﬁW]iﬂﬂJﬁ’)UﬂiZﬂEJ‘USUENIa’VW]ﬁ

~ ° Y

dy 1 1 v a FY a a dy ~
Unanniretazeaensuendany wataaniazihunlslumsnaagausiglaiaiidel
[ AAq Y 1 dy <3 [~ < Y v = <
ANUNUMUABRUUYNN TFTUMsHUFOHAMINUUFLII VOUTY 1T tazlANUUTLT
$ 1 y { 1) a I a
NONITNUADNTZUIUMTTUINIVILALANNAU WA1@AN PVC (polyvinyl chloride) 111 noa-
PR % ' PP 7 a P 7 a
WosNIMITFuLIIUNI 60 Y NalunsnaagiUnsalnamsunng uagnMINaNYILITY
a g}/ = = ] I A Aa YA~
TaraaauaoAn U991l (Iverson et al., 2004) Tas PVC iHuwaraaniiionlsni luana
. TR A vAa A o [ I A A A I Y] A A
Y94 chloride Y5znovog Heuguananlasany swilunuuryede uaziluiaqnil
Aa a H ] 1 1 I wa A 9 4
Uszansamgenlinnueoujunazdangud suiluquaniiandoanislunianisunng
a 1 <3 a ~ a
Tagmwiznaussy lafia (PVCMed Alliance, 2016) 9619 15na1u wara@n PVC imsldarsiau

1R9¥TA di-2-ethylhexyl phthalate (DEHP) Tum1indngaussy laria Taelisasidiuaes PVC
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Y = ) = o d 2 A P )
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= 9 < s A
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Company

Bag name

Volume,
Plastic Plasticizer ml

Film thickness,
texture

Product limits

Manuf. code

Comment

CaridianBCT

CaridianBCT

Cerus

Fenwal

Fenwal

Fenwal

Fresenius Kabi
Grifols

MacoPharma

MacoPharma

N/A

N/A

Transfufol
3226

PL146

PL2209

PL1813

Compoflex
CPD bag

A

B

PVC DEHP <627

PVC DEHP <627

PVC DEHP 100-600

PVC DEHP 100-600

PVC BTHC 400-500

PVC DEHP

PVC
PVC

DEHP
DEHP

17-600
450

(nominal)

PVC DEHP 400-550

PVC DINCH 400-550

150-2000

0-36 mm, very
slight texture
on both sides

0-47 mm, internally
smooth on one side,
very slight texture
on the other

0-42 mm

0-38 mm,
taffeta/matte

0-37 mm,
taffeta/matte

0-38 mm
taffeta/matte

0-38 mm
0-40 mm,

internally modified
0-35 mm

0-35 mm

Max collect
volume of 627 ml

Max collect
volume of 627 ml
Meets requirements

for WB, RBC storage

Meets requirements
for WB, RBC storage

Meets requirements
for WB, RBC storage

Meets requirements
for RBC storage

Various

Various

NJ/A

Blood
containers

Blood
containers

Transfer
containers,
Amicus,
Auto-C,
ALYX

For WB. Classic
plastic, not for
PLT storage

For apheresis.
Classic plastic,
not for PLT
storage

Currently for
Clinical Study
use only

Stability studies
for CPD,
CPD-A1,
SAG-M, ADSOL.
Not very gas
permeable
plastic. Not for
PLT storage.
Steam sterilized

Stability studies
for CPD, CPD-A1,
SAG-M, ADSOL
Also for PLT and
plasma storage.
Steam sterilized

Not very
permeable plastic.
Not for PLT
storage. Sterilized
by radiation.
Used on
apheresis kits
and transfer
containers

Classic plastic

Meets stability
data and
Guidelines for
RBC concentrates
(including
leucoreduction)
for CPD,
CPDA-1,
SAG-M,
PAGGS-M, AS1

Meets stability
data and
Guidelines
for RBC
concentrates
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A D) VoA A o 3 g A '
ATTNN 2.3 "’Uﬂ‘u’uaﬂ’]\iﬂ!ﬂﬁnﬂ‘ﬂﬁ]Qﬂiﬁﬂlﬂﬂluﬂlaﬂﬂ!lﬂﬂ (99)

Volume, Film thickness,
Company Bag name Plastic Plasticizer ml texture Product limits Manuf. code Comment

(including
leucoreduction)
for CPD, SAG-M

Pall Standard  PVC DEHP ~400-650 0-43 mm; Meets requirements Various Classic plastic.
PVC internally textured for WB, RBC cell storage Not sufficient gas
permeability for
PLT storage;

steam sterilized;
used with CPD,

CPDA-1, and
CP2D
anticoagulants
Terumo XT-150 PVC DEHP 600 0-39 + 0-05 mm WB Collect 450 ml + 10% Various Stability studies
(nominal) or 500 ml + 10% for CPD, CPD-AT1,

OPTISOL. For RBC,
plasma storage,
suitable for 3 day
PLT storage.
Steam sterilized

PLT, platelet; WB, whole blood; BTHC, n-Butyryl tri-n-hexyl citrate; DEHP, Di (2-ethylhexyl) phthalate; DINCH, Di(isononyl) cyclohexane-1,2 dicarboxy-
late; EVA, ethylene vinyl acetate; PVC, Polyvinyl chloride; TOTM, Tri octyl trimellitate, identical to TEHTM, tri ethylhexyl trimellitate.

2 o a <Y ¥ a o [ 3 A
2.2.5 ‘mEJ”lﬂHTﬁﬁ@]LWQﬂGL&ﬁ%HWHﬁiNﬁWi3‘1JLﬂ°1JL3Jma’é]m!,m

a?

< a a a o < A A
Mazny Taraswluauusnms lakadagivezizinuaslugaussy Takantmen

o a < . A [ S W . a Yy 9y
ﬂuiawmmq (antlcoagulant) LWEJﬂ’e)\‘lﬂum’iLLGU\‘lﬂﬂ (prevent clottmg) uazﬂuauiawmﬁlwaﬂ%

a

o a o 4
WU (cell preservation) 1awSnrInNuIFIaLaz M ssaanmelumruzussyInaceg

U

(33
P

[ < o a = g [ a 2 A 9 a a
lusgranamsinusneilana ¥9u1en U lanauvanyni1s 1y luauusnis lanadul
U5 UANNUANANNY LEAIAIAITINN 2.5

S o A A Ao o Y . . a PR 1 a
manuiny laiangungiisrngir i glycolytic activity tha lasnas uaidia latia
o ' <3 @ [
§9n93 metabolic activity 14521319 TAVTAE U5 1Fa15011151aENMITAABIVDINTAY
[ 4 4 1% % J v
NAINUUDUFAA (intracellular energy sources) 1ALLI9991N ATP UANNFUWRUTNUMTTON
FINNAINTNADA (post-transfusion viability) N3 Waru 93 anticoagulant-preservative ﬁﬂij\i
A 1 a Y 2 o I Y E) v Aa Y A v W dy
lUnmsauaSumsadia ATP a0 Wudesldansieniivihians nuaail
. < (R o & I o a . A A 9y [

- Citrate 1JUAIFIWIVIINTEUIUNITUVIAIVDI 1ATA (coagulation) NNYIVDIND
calcium A28V (chelating) N1 calcium

- Dextrose Weia3umMsas1s ATP lu glycolytic pathways

- Sodium biphosphate #1%117%8AUAY pH NanaIduIow191NNTE319 lactic

acidNifu end product 910 glycolysis
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. I = ‘N o 4 A @
- Adenine 1Hua151a5y (supplement) N¥8lunsdanTIZHLAZINNTEAY ATP Tu
=] A 2K 1 Y Aaaa a'dé’ A =\ [ ’o} A (P=} .
aaadeatas 18 lianuiFiaveasadavu teieunuyiienn 1% adenine
¥ a ) Y < a .. . < ¥ { o [
Wenasudmsuma ladauas (additive solutions; AS) (HUMINUA1501115T NIV
3 o < A A A 9 v A A = = ~ ] v W
Nusnyulaeanad AS UM loluagiulivateyiia uaslissazideaNuana 19N UAY
A15197 2.6 52 UVUD additive system vilsznoudie primary collection bag N anticoagulant-
] ] I~ [
preservative 1821193 W9 (satellite bag) Dnog1iios 2 1u Taglunsnaziiluguilar (empty bag)
nazdnluezd AS ogn1elu AS Tdautlsgnov 1aun sodium chloride, dextrose, adenine 1A%
A A a aa o =] = Y ny Y=R @
150U NeEEuANUTeATIaazMIIUYouTaaiadoauas Tdodldng 42 u lu ya
<3 a v A A 1 = Y o N~ A
@1znD TaiavuIa 450 mL 00150195 AS 08¢ 100 mL FI9zgnWauINUsaalafoaLag
91N94 primary bag ¥a 30NN plasma 800 1ud? v lvawnsauen plasma 14 luaf5ua
{ . d Q 1 o % 1
gaganaz 14 RC N3 hematocrit U5z 0103 0002 60 Fudlu szavunmldonsims lvaduazde
1 ys a ' s A a 9 o ) < o
Ao 1 latia @IUsaalaaoauaInAadIny AS Feasanannialu 72 52 Tuan1enas
m3191z Ta¥a (phlebotomy) AS 1% lunesaaialiograleriia ¥ US FDA sonsy uaz 141y
[ a = a A ' d‘ = %’ 1 a
ansgomsmi 3 ¥ilaAo AS-1'AS-3 uag AS-5 dauildluglsUae SAGM 1he1 AS uaazyila
a ~ 1 o o = A = I %’ a a
Namdszney Nuanarenu lddwanesivazidealunisnen 2.6 1 SAG iHlwihenasusiia
= o 2 2 ' A A . .
usnngniaIuIuaImuEI)a1e nA3TY 1970 UaIul5NoUAD saline, adenine LAY
' = a N A 9 I % A ' <
glucose ADYNINFIANA1S mannitol 17 11i1iirer SAGM tWe $rexzaonisuanveula
A 4 a 1 A 3 o s I )
Taita M3 1¥5zpmienaSuuenNNFINNTLEE IAUNLS DB IradAEaALAY 310 35 TU
<3 1Y) Y oY A Y 1 A ] o w . .
(lu CPDA-1) iTlu 42 Tuua 7 63livenous 1ALn FIeaan KA $I8FIA excessive nutrients
v v 1 J v 3 o
Tu platelets taz¥Ie A UAUTATILVD LA ATAROAUAIADD 11T IHIMUIZ AU MFNUTNE
] A 9 o & 1 I A A a o o = o A
waamladoauad 18 42 T gaitgdludsiiisswodmivausuiasiaealuilagiu nisda
3 o Y 1 dyd A A o 9 A [ o
seazna1musnu ituuaniiluaadin ldeniiesn1nn1eras 42 Ju n1saaves pH iay
d‘ ) g’/ a a o T % = U d‘ 3
n511)asunasuos membrane 9z0gIuauINg A nazdd lulithenasudr lanauisoiny
[ ' a v @ a d a
52U 2,3- diphosphoglycerate (2,3-DPG) 1#nsog lauwnunit 7-14 Ju (usuns nunseqlns

na, 2555)
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A %’ [ a < a 1 a A =
ATNN 2.5 mmﬂuiaﬂmmwuﬂmm (HTUNT ﬂ*ﬂlﬂﬁﬂ\‘]hlﬂif;lﬁ, 2555)

Variable ACD-A | ACD-B CPD CP2D | CPDA-1 | 4% Citrate

pH 4.5-5.5 4.5-5.5 | 53-59 5359 | 53-59 6.4-7.5

Ratio (mL solution to
1.5:10 2.5:10 1.4:10 | 1.4:10 1.4:10 0.625:10

blood)
FDA-approved shelf life Automated Automated
(days) collection of RBCs, collection of
platelets, and FFP plasma
21 21 35
and for
plasma
exchange

Content (g in 1,000 mL solution)

Citric Acid (anhydrous) As needed
7.3 4.4 2.99 2.99 2.99 for pH
adjustment
Sodium Citrate (dihydrate) 22 13.2 26.3 26.3 26.3 40

Monobasic Sodium -
J - 2.22 2.22 2.22
Phosphate (monohydrate)

Dextrose (monohydrate) 24.5 14.7 25.5 51.1 31.9 -
Adenine - = . - 0.275 -
las CPD = citrate-phosphate-dextrose; CP2D = citrate-phosphate-dextrose-dextrose;

CPDA-1 = citrate-phosphate-dextrose-adenine; ACD-A = acid-citrate-dextrose (formula A);
ACD-B = acid-citrate-dextrose (formula B ); FDA = Food and Drug Administration; FFP = Fresh

Frozen Plasma
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~ = 1 %’ a ) o <3 <3 A a d Aa =
A5 197 2. 6 LaaeTwazRgadINlsEne VBT A S LN UINARDALAY (HTUNT NAUNTE

Insna, 2555)

Composition SAG | SAGM AS-1 AS-3 AS-5 Circle
(Adsol®) (Nutricel®) (Optisol®) Pack
(Cir/Pk®)
Dextrose 900 900 2200 1100 900 400
Adenine 17 17 27 30 30 7
Monobasic
Sodium - - A 276 - 285
Phosphate
Mannitol - 520 750 ¢ 525 -
Sodium Chloride 877 877 900 410 877 718
Sodium Citrate - 3 = 588 - 588
Citric Acid - v 5 42 - 42
Primary bag
CPD | CPD CPD CP2D CPD CP2D
anticoagulant

SAG = saline-adenine-glucose; SAGM = saline-adenine-glucose- mannitol
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Medical device categorization by

Biological effect

- Contact Duration - =
£ = S
g A — limited (<24 h) 5 5
= ~ sl = =
S 2 S| -2 =
/| B — prolonged gl =| & 5 2
e slE| &S 5
= (>24 h t030 d) EIEI=IR= = =
= =l gl E|l B £lEl &9 e
= g =| g B| 2| = =| | | 8| &
=2 8| =| &8 Al =l 3| & 81 | -=2| 8
— C — permanent Bl E| 2| & = L1 e8|l =l g1 &S| gl 8|2
= 5 2| Ele| & =2 2|8 ElS| 2 B2
=) S ol =1 = o= = (=3 = Q| -= S|l ==
50 = cl=Elg| o 5| 2 2| & 2| | .2 2|
k) £ =30d) glzlEl sl 218l 8l=e|l E|] 21'gl &l &
< &5 = Sl E| 2= =] 2 gl 2=l S 2 2
o Olxal S| E|lalo S =0k a
A X[ XX
Intact skin B XXX
C X | XX
3
= A X[ X[ X
J‘g Mucosal
3 B X|IX|X]O|O|O (@]
E= membrane
> C XX | X]IO|OIX|X|O O
Breached or A x|xlxlolo
compromised B XIX|IX]|]O|]O]|O O
surface Cc X|x|x|o|lo|x|x|o o|o
A XX |X|X]|O X
© Blood path,
= B X |[X|x|x]|Oo|lO X
=2 indirect
e C XIX|O|IX|O|IX|X|O|X|[O|O
g o A x|x|x|ol|o
= Tissue /bone/
= B X|X|xX|X|Oo|X|X|x
= dentin
S C XIX|I X X0 X|X|X OO
g ) . A X |x|x|x|o o x
2 Circulating
& B X|lx|x|x|lo|x|x|x|x
blood
C X I XX X]|IOI X[ XXX
A X|IX|X|O]|O
3 Tissue /bone B X|x|x|x|o|x|x|x
-
3 C X|xX|xX|xX|Oo|x|x]|x o|o
=
= A X|x|x|x|O oO|xX|x
g
— Blood B XXX X0 X XXX
C XX X[IX|IO|XIX|X]|IX]O|O

“uHe X =ISO 10993-1:2009 recommended endpoints for consideration®

O = Additional FDA recommended endpoints for consideration*

Note * All X’s and O’s should be addressed in the biological safety evaluation, either

through the use of existing data, additional endpoint-specific testing, or a rationale for why the

endpoint does not require additional assessment.

Note + Tissue includes tissue fluids and subcutaneous spaces
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Note ” For all devices used in extracorporeal circuits
Note # Reproductive and developmental toxicity should be addressed for novel materials,
materials with a known reproductive or developmental toxicity, devices with relevant target
populations (e.g., pregnant women), and/or devices where there is the probability for local presence
of device materials in the reproductive organs.
Note @ Degradation information should be provided for any devices, device components,
or materials remaining in contact with tissue that are intended to degrade.
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lunaazyiavosasanuaanaladn Fusaaianoauainusiylugeiill BTHC iudsay

1 =\ v Ao 1 =) [ S I A ~ A A

uad Inistfosnuiidindiuin vuz@ernuaadalaboauasiussyuganil DEHP uaz
Y [ 1 A Y J @ a =

DINCH Tdmanisffosnuaonisuirnveudoiuiaad nssaueod luan uazn1sgade

FuTnatu'lda (Bicalho et al., 2016)
o a (Y 4
Vidal tazame (2009) laviinsAnylsziliuanulasansmedinmuesgilnsal

Jd a ' a a a, U] 3’,
ﬂ1iLLW°1/]EJG]5°L!ﬂ@]N°”]11!‘]J'i$l,‘1/lﬁ‘]_151‘3])’a 3 FUA Lléjﬁﬂﬂﬁ@Uﬁﬁﬂ’l%ﬂ1iu‘WiN1u%u’§}u (agar
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. . . . & . d o
diffusion cytotoxicity assay) 910013 19i5ad L-929 mammalian fibroblast cells Huunudiasely
: A v g e .. ¥ 9
MINATBY FINITNATOUAIEIT mmwamu%ui’u (agar diffusion cytotoxicity assay) Wiy
@ o dy 19 Y a = 9 = v S o 1 9 ~
mstlesnuaamnziass liliinaanudsmenausanala Tuvnz@ernundaeliaisaill
@ [ 1 9 A % ] 4 I a =
MNAIDINYNFZUATUNINITZNIORNNT 1A LTI INdIgNgUnsaimsunndtvaleytiauaz i
o oA 1w { 1 @ c}y; J a 4 a a J
PJadeNdanana IagNuaa 19Ny 13039AYINBVVOINDALDST NILUIUMINAN LAZAITIALAY
> : a2 o < <3 a ' 3 @ ' . H
Taonaussy Tafiadawdanainnaraan PVC il DEHP iJumisiauua 1iluaiog19viiaign
A ) R A <3 o [ gj 1= [ 3 a
@oNUINATOY FIUNITINUAIDEAATY 2000-2007 WUHAANMYUNBVDINIVTTY
A A o g J <3 Aa 1 o ] A d o ] I A
Taranihunmageuiugasmanuiunvaowaaanaslurennuaee1s taziunisi
3 4 o 1 - @ 3 A A YA A @ [ A é’ =< =
lesiruavesngNszaUA MY UNEN 0 1HUUT UM UNNIY BWTAIDITZUUNT
a o Pa A aX /
HANQUNIAUMIUNNINUAUMWATY (Vidal et al., 2009)
{ 4 o a 1
MUNDIANITOINIIUAZHT NTENTNAFTIIUGY YsemAanTFomIn auusanuuay
v A 4 3 < { .
aiganimussnuvestszmag iy 1axldmutiwan11u@e3u09a15 di (2-ethylhexyl)
{ (1 o Ja A
phthalate (DEHP) 11/a0800n3191091n32iN1MSUNNEANGAIN polyvinyl chloride (PVC)
=2 Y a a g o Aa v W .
Inoue tazAME 34 1AUsuunas g1z svauNi Tomadunaved di (2-ethylhexyl) phthalate
DEHP 1182 mono(2 - ethylhexyl) phthalate (MEHP) 91nQaussylada laold liquid
a d v ] a o o
chromatography—electrospray mass spectrometry (LC-MS) Tun15nT12Hid10019HaA A UM
v359 laria Mnrienanalsmediiu wuNsgaUve DEHP 0g1u579 1.8 049 83.2 pg/ml
[ 1 ' 4 3 { 3 [
taz MEHP oglua 0.1 §39.7 pg/ml $ULa0a1nIsHUANINILTZAIY0 DEHP 11as MEHP
< A da! a v A A A A = @
Nz Tagwy DEPH Tugeussylanasnluseaungangane 83.2 ug/ml lomeunuga
A o & A o2 ¥y o Yo = '
V5390U ALUUMINMIT ATz Hnaas IRy uysdt Temalasy DEHP Nilaaildosoonun

1N9aV3357 Jatin luszAUgagAN 0.7 mg/kg weight/time (Inoue et al., 2005)
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3.1 1n593UD Qﬂﬂﬁﬁ! HagaIny
A A
3.1.1 1399UD
3.1.1.1 ﬂélmﬁga%ﬁiﬂﬁ (Light microscope, Olympus)
3.1.1.2 N4049an35A1 JU BX,1/BX2 (Olympus)
3.1.1.3 Lﬂ%@ﬂ‘ﬁvﬂﬂﬁﬁﬂﬂ 2 ﬁ'lll‘ﬁli\i
3.1.1.4 1ATDIFINALLY 4 ALK (Balance Sartorius, Presica)
A & 9
3.1.1.5 1930919 NNAU 1D (Autoclave, Tommy)
3.1.1.6 193991 UM 389 (Centrifuge, Universal 32R Hettich CENTRIFUGEN)
3.1.1.7 195 09WANAT (Vortex mixer, TECHNE)
3.1.1.8 Lﬂ%@dﬁjﬂﬂﬂmzﬂuﬂiﬂmﬂ (pH meter, Ultra basic)
3.1.1.9 4173090 UANNTOULTY (Hot air oven, Binder)
3.1.1.10 é’wﬁu?ﬁqqmwgﬁ 20 °C (Deep freezer, Electrolux)
3.1L1L11 guunuguguuginazaiiveu laoen luq (CO, Incubator,
NuAire)
&
3.1.1.12 mj’ﬂaaﬂwe (Laminar air flow Class II, NuAire)
3.1.1.13 ’t]'Nﬁ”lﬂ’J‘UﬂmgmﬁQﬁ (Water bath, SPC group digital heat)
3.1.1.14 Autometic pipette Y11 20 100-200448% 1000 pul (Gilson)
3.1.1.15 Hemacytometer (Levy Ultra Plane)
3.1.1.16 Microcentrifuge (Eppendrof)
3.1.1.17 Micro plate reader (TECAN AUSTRIA Gmbh)

3.1.1.18 Multichannel pipette (Biopette)

o L4 A Y
3.1.2 Taqginsaitazingoain?

3.1.2.1 939 Duran Schott
3.1.2.2 INULALADARALN Nipro
3.1.2.3 ¥ANIDIDINIT Corning
3.1.2.4 AIN309UUIA 0.22 pM Corning

3.1.2.5 Yula wazdinnesvinanie Pyrex



3.1.2.6 waawﬂum’%awum 15 ml

3.1.2.7 Cover slip

3.1.2.8 Tissue culture flask UU1IA 25 1AL 75 cm”
3.1.2.9 12 well culture plate

3.1.2.10 24 well culture plate

3.1.2.11 96 well culture plate

3.1.3 a3l

3.1.3.1 Agar

3.1.3.2 Colchicine

3.1.3.3 Cytochalasin B

3.1.3.4 Dimethyl Sulfoxide (DMSO)

3.1.3.5 EDTA (ethylene diamine tetra-acetic acetate

3.1.3.6 Fetal bovine serum

3.1.3.7 Giemsa

3.1.3.8 Mimimum essential medium (MEM)

3.1.3.9 MTT (3-(4,5-dimethylthiazol-2-yl1)-2,5-diphenyl
tetrazolium bromide)

3.1.3.10 Neutral Red

3.1.3.11 Phosphate buffer saline (PBS, Ca’, Mg”" Free) Sigma

3.1.3.12 Trypan blue

3.1.3.13 Trypsin

3.1.3.14 ZDEC (polyurethane film containing 0.1 % zinc
diethyldithiocabamate)

3.1.3.15 Zinc acetate
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Corning
Menzel
Corning
Corning
Corning

Corning

FMC
Sigma
Sigma
Amresco
Fluka
HyClone
Merck
Gibco

Invitrogen

Fluka

Gibco

Amresco

Hatano

Ajax
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32 adiFluadsauazmsmnzidea
L.929 (mouse fibroblast cell line)
ANy adherent cell line
LéﬂﬂuﬂTﬂﬁ minimum essential medium (MEM) ﬁm?uﬁ’aa 10 % Fetal bovine

9
serum (FBS) 8831A159181884 1:10

3.3 Maehanlyluandiay

2 ]
=

a § a o ao I a
geussylatiangnlFlumsdszdiunlasanslunuideds Wlugeussylaia Pve Al
I a 1 a % a ' a { T [
DEHP iluds1aunaasiia 4 93 luntiagha (Quadruple Blood Bag) 3MNUHaIHaAANA1IAY
1 Y 1A a a d‘ U
3 una laun Aeauy ok tazaiju
3.4 s2auIB I
I A = o .. ' ana J
3.4.1 MinaaouANUIUNBULUNSVNAY (Acute toxicity) ADANNUTINUDULAA
L929
I a = o .. A 9 Aaw dy ]
MINAFUANUYUNBUUVIRIUNAU (Acute toxicity) N 1¥naaonTuaIuITeiuu
I I ) ¥ 4
90nYU 3 LYY Ao agar diffusion direct contact 1tag MEM elution tJus119u 3 1 tile 13 1a
{ I A o o 1 o
JoyannuidesnnuiuieiunauINgIUsIpaeainIINdag nazmsazateIiaisesnu

)
o i 9 @ a &
Tagn1siasouai106191u Aoedagaussyladaludnzdasareldivuialszuin

5mmx5mm(25mm2)
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34.1.1 mﬁmﬁaummgﬂuﬁmmu Agar diffusion

v
[ =7 |

Y Y
LaﬂﬂL%aﬁL929 ANMUAUMIUU 3 x 10°cell/ml 511015 10 ml Glummﬁamaﬁwmw

U

A 0 . & & v y 9 sy
UTIIINIA 5% CO, gauvigu 37 C Wunai 24 ¥ T dlu monolayer IMNUUIDULEAAAIY
g d Y Y a g & 1 sy 14
neutral red (3141721 4 ¥ 19 AR WAAIUNUAIY PBS mﬂuummwmammaaﬂw phenol
) D ) 7 A A Y Y v
red HASUIUANUVNIY 1% D3 PUFUEaalsuIng 8 ml maalwummwmm@wuguﬂizmm

< L o { o o 1 A { a U
2-3 mm ’i’e)clﬁ}mmﬁj?uu,ﬁuﬂmuﬁ}nwnuDﬁﬂﬁﬂﬂmﬂmm 4 PUDAATYUN ﬁﬂﬁ@ﬁnﬂllﬁﬁ\i

Q Q q

a = a = A [ A d o
nanlszmangauIy 9UAY Llﬁzi‘gﬂu Lm%ﬁﬁﬂ”ﬂlﬂuﬁﬂﬂ’)ﬂﬂuﬂﬁlﬂ ZDEC (polyurethane film

9
containing 0.1 % zinc diethyldithiocabamate) HAZAIAIVAUAY Teflon mﬂuuuuclué’uu

a o I ) a I a J
UTIYINA 5% CO, QauUnu 37 C Wuran 24 ¥ Tug LL@%I'J‘IJ3$L‘JJUﬂ'J']3JL‘]JuWHSUENL“D'ﬂa N

@

J < 1 o % 1 @ !
FUTIULAZMIUANYDUFAT W UAT 5 TEAD ANLA 0-4 AIA1T19N 3.1

%9

< A
3.4.1.2 MINATD VANV UNWHUU Direct contact

@Aosad £929 ANNHUNLHY 1.5 % 10° cell/ml ¥511a3 1 ml Tunadessad 24 vqu

l,:'gjl

a g < o < o
UUNGUNUTTNMA 5% CO, gaifil 37 °C1iluna 24 5 1ue it u monolayer 1d217Hn15919

QU

Y H 9 H '
FUTANAAINGING 4 YIVOAINAZYHA NHAAINUNAINANsZINATIBALIN DAY LAz 1|y

=1

waedd 9 ‘VI tHudinay U U IN ZDEC (polyurethane film containing 0.1 % zinc
diethyldithiocabamate) 11 AIAIANAY Teflon Uy luginusseIme 5% CO, gungil 37 °C
Funa 24 $11ua udadeumndaiy neutral red 1$uivan 4 43 his smfudsziiunmdui
VOUTATE MINFUMIAZNITATIVEUTAT TUM 5 TTAD AalA 0-4 fam3 19 3.1

{ @ I a
M13199 3. 1 sTAUANNEAURENNMITNATO VAT direct contact WAz agar diffusion

@ < a v A
pEANT AN Uy anyAZNNY
1 a3 a ] d % o
0 Ty (none) ﬂuwuaﬂﬁmﬂmimammwaaiam’m@uaﬂﬁ’mﬂ
= A I I 9 Y
- WUANWABHIINITONITABYBIsadIanogn1eld
1 WHUHOINN (slight) .
a9
a Y . 3 o w Yo
2 WHUDY (mild) wulannmsmeveusaaiuniinanelaiag

L)

a J [ v
3 wrihunais (moderate) W’]J’J\‘lclﬁmﬂﬂﬁ@”lfﬁllﬂﬂl"]fﬁaLﬁﬂﬂl@ﬂ?ﬁ@]ﬁ}@ﬂﬂQT 1 cm

a ¢ o '
4 WHUIN (severe) W“]J'J\ﬂﬁiﬂﬂﬂ1iﬁ1ﬂellf]\‘llclfaaLﬁﬂﬂlﬂﬂ'ﬁﬁﬂlﬂﬂﬂ'ﬂ 1 cm
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34.13 mﬁmﬁ@ummgﬂuﬁmmu MEM elution

AAUTAA L929 ANMUWUUU 1.3 x 10°cell/m] U31105 0.1 mI luniai@eausad 96 vigu

oA 9 a o <3 o A Y 4 ti} ~ [
VUNYUUUITIINIA 5% CO, gaungu 37 C Wuat 24 ¥ 1ug vise lvigaame nunszaAy

] { g 4 1 {1 @
mmwumumﬁau confluence uﬁla!,muﬁmwmﬁt’mmaaﬁ’aﬂ ’t’]'lﬁWiLafJ\iL“]fﬁﬁﬁWWUﬂﬁﬁﬂﬂ

Y v
mmmﬂmmqqmﬁﬂaﬁmmazqwmm 3 UHAINAN NOATITIUAIDE19ADDIMTANA 1 g5

A A v Y. Y1 a2 o < Yy A
ml (W3ogagananald) luduuussernis 5% Co, gungil 37 °C wiu 24 %1 Tue uduTea19

[ 1 g J g’/ ] { 1
171 @szaunnudiudu 0.05 0.1 nag 0.2 g/ml ldluvguidsusad vinuuuuNgUuUsTeNA

a o < ) o a ! 1 1 [
5% CO, gugll 37 °C ilunar 24 1 Tusudrasndevanvauziyiiineglsedugiuaiy

{ a 4 [ 1L
A1519% 3.2 1AZANNTTIAVOUTAEA8 MTT assay LROUNUIHAA LUYAAIVANLIN Zinc

= Yy g A 1 ¢
acetate NAWIVNUY 8 mg/l Lm%ﬂgﬂﬂ%ﬂﬂﬂ\l‘I/]L‘]J‘L!’E]W‘I’iﬁ!,aﬂ\il“]faa

A a @ [ a 1 s X A X
A15197 3. 2 MsUsiuszauaNNE UNEADIYa QI BIEINIZIAEN

o Aaan 4 dy A
EFA2N] ﬂaﬂiﬂ1 GEIRNEIRNIS BIVTRING]
I a .. Y |
AW U (reactivity) (conditions of cell culture)
4 [~ 2’, = a 3 a Aa
2ol maaumﬂuﬁvumm NLN@@UW?TIIWIVIWQTﬁNﬂ
lduny , L
0 (intracytoplasmic granule) ﬂi%i]”lﬂ’e)gcluw asdna la
(none) X )
NWUNTUADNIANYUDILH AR
a 9 =) 9 dy a [N 9
WHUBDYIUIN FaalanPusnNal Glﬂaﬂijﬂ'ﬁ]ﬂﬂ%’lﬂwuﬂﬂ MlﬂJLﬂuﬁfJﬂ
1 . o Y Y
(Sllght) ae 20 f]'ﬁ]W‘Uﬂ'l3&Lﬂﬂ1’]’la’lﬂ“ll@\1lﬂlfaaﬂlﬂﬂ1\1
o, LY 1A
Ay 4 mmaﬁaﬂymzﬂail hlmﬂu%lat’laz 50 D1INUNITLADN
Wyuaﬂ o 4 ] [] 1 1 ] 1
2 Wareveuaadua liguuss vag linu¥oe sz ng
(m11d) i
AV ULAYD
a =] A o 4 [
W‘H‘]J']'L!ﬂﬁ']\? IFAQANANHUSNANNIDWUNITUADNTIATIIUDILE AR lliJ
3
(moderate) nufesaz 70
WHOEHTUIT . 24 oA ‘2
4 N1ITNANYVDIUBAQATULIAYIUNDUNINUAN IDVINTIUA
(severe)

I a 1 S g [ Y ad . « .
342 nMsnadauanuluiyaoaaninatuus 059 A835 subchronic toxicity LU

chronic toxicity
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anaeIa1981991n9u53q lafa lugduuunsdiassan1nznis1dese Taemsld
d’l s =K a 9 [ .
9IMITINIZIABUTAANI 5% F5U (MEM + 5% FBS) U510 450 ml 1911 11/63949 collection bag
1 Y 1
(CPD bag ) lusgneilaeimisan 1 lugelidesiinis Tenge lun e 1de1sazate cpp
{ a 1Y L 4 ] :7 v

Molunanlisuag 63 ml wansaunUoITIMIZREUTAADENAN AN FIA1502 019 CPD
4 I 1 @ 3 W gﬁ o 1
tazidlumsimedesnumsudedrveudon 91nIUINSN18A1502A1OHENINGI CPD bag

=Y Y] 1 4 a { % y 4 . 4
audSuasasaiuvetosnlsznouTarian lanasnnmsdumes Falsznouldewad
< A < A ~ v A A v < A I
Wameauadlszuim 45% taznaanoanazaised luveanainGzend1 walaul Fanailu

a gj 1 a . ALl

55% wo4latianaring 1agn1ea15aza1eHauINYI CPD bag 151105 270 ml FIA1ANI50I
< a 3 A Aa & A L 2 A '
AulFnasvenindeaiitiinaadon lilgiguussynaaion (Platelet bag) 1azn1ea1azay

~ = o 8 A A Y
HEBN 220 ml F991093 CPD bag lUdsnaussyfia@oniag (AS-5 bag 1350 SAG-M-2 bag) 14
NEUNUATAZANY AS-5 N3 SAG-M-2 1J51105 100 ml TasaIaza1s AS-5 130 SAG-M-2 9
o Y A d A AanAa a ] A Yy I
muihnidluaisnasasanuldmIaiazninssuaieluveusaaiia@oalal tauNUYINAA

a

A A 9 a 3 A 2 A
La@ﬂllangQ!iJﬂla@ﬂllﬂ\‘]ﬂTlJﬁﬂ’]’lela$L'Ja']sll@\1ﬂ'lﬁslslf\ﬂu@i\1 Iﬂﬂq%ﬂaﬂlaﬂﬂlﬂﬂﬂqmﬁﬂm

QU

< @ o s o ' <} @ !
2242 °C 1Wua 5 1 Iﬂ81’1']ﬂ'lﬁlﬂ‘]J@]'Jf’.)fJ'Nﬁ']ﬁﬁgﬁ']ﬂ‘ﬂﬁlﬂf‘]\‘llﬂaﬂlﬁ’ﬂﬂﬁlu'Juﬁ 3UAS 5 U

=1

< a3 a v o o o <3 < § a
manunageuANuiluiasirad  tazdmsuguda@eauailianzmanuiguygi
<3 [y o < @ (] o { ] {
4+2 °C el 427 sgihmainudlenatsazarenelugaluduin 30 taziun 42 ved

<3 I~ a 1 o g‘; o ] ] @ 4
ANILMINVVIATIVADUANMTUNYADan  nuiiasdeee ldnageounuisaa
Y ¥
1929 1135@19999 subchronic toxicity 118 chronic foxicity 1o 19 IA%0yaNE91NM5 1117 9
A a : A 2 A A Yo a o
U357 TafA939 ¥0IQIDTTYPNAAROALAZYIUITYTARoALAY NN TATURAAN M 1
Y Y
A59 1Az 11NN 1 AT
I a 1 4
3.4.2.1 MsnagouaNUYuiyADIFaaLULY subchronic toxicity

@oU¥ad L929 ALY 1.3 x 10° cell/ml YS11@5 0.1 ml Tupiaudeasad 96

v
1 =

Y a o <3 @ A Y 4 j’ A
MU UNNGUNVTIEINA 5% CO, gunnil 37 °C 1Hurai 24 93 Tua nieliadaimiziun
) oA v A 2 a9 o A A o
FTAVANNHUIMUUADY confluence HAWNUNDINITABIFATANAIYAIANATDINNITZAY
' [ <] < S v { v
0.1 0.2 18z 1 MUBIETANANINYIUTIYNDADALAZ QIUTTYPNAoANAT MINTULNNGUN
a o 3 o 1% a 1 1 '
VSTOINA 5% CO, gautinhl 37 °C1iluna 24 51 Tue udrasrdevanbuziuilaogiin
[ a J v o {
dagiunazauiiinveusadaie MTT assay (RUAUIFAE IUFAAIVANDIN Zinc acetate 1
9 9 A A s
ANUINTY 8 mg/l tazyanIUANNTUDIMITREULAd
I a 1 P g [ . - )
3422 MinadouaNunyaeiyad NUNal5959 subchronic toxicity 18 Colony

formation assay
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1 s ’ 1 s Y
@euaan L929 ANUNUINUY 100 cell/mau Tuniafeusas 12 vgu vuiiguy
a ° < o 1 A [ =
VITEINA 5% CO, gl 37 °C 1Hual 24 ¥ 1u3 laasnaaeunseaun13:@9913 1:1000,
1 [ = v A Y ] o Y
1:100, 1:50, 1:10 tiag 1 1NUBIATaAA NIUAVAITVIATFIUN IANALIN Vuyaangly
a o & o s A a g
VITHIMA 5% CO, gaunil 37 °C ilunannu 2 e ieasivaeunnuansans gyl
A A Yo v v v < Y i 7 2 [
TaTall iowad lasumsdudanuasnageuiunaiuiu Mniuluwad lunia@esnud

e <3 < 4 Aa <3 a 1 P
0w neutral red Tuan1zdasaweilunal 4 %2 Tug elszmuanuilunyvosasaosadn

S 1 a

1 1 4 a s A
E]Tfl]?NWﬁGIE]Lﬁ@Qﬁﬂﬂ]1ﬂﬁ1ﬂ1iﬂlﬂimﬂm%"ﬁaﬁ Lﬁ@ﬂi‘]_ll"]ﬁTgNﬁﬁ’JHLﬂUUQﬂﬁ}’)ﬂ PBS uag

%

o AA A d’f 1 < A = ~ a é‘ o L4 Y 1 .
‘]_Ii]TL!’JuIﬂIauVlLﬂﬂ“Uu%)EJN53@!53&1/"0@@?131%Lﬁ8ﬂ18%ﬂ$tﬂﬂﬂluﬂﬂl‘ﬂfﬂa UMM plating
efficiency AITUNIT % Plating efficiency = (colony of sample /colony of control) x 100 ¥

d ¥ X ¢ )
"l@gfwasum sub-chronic toxicity i]"lﬂﬂ"lisl%}ic]\ilﬁﬂﬂ 1 33 mﬂuummimmﬁmmaamﬂmumm
. ° X v oa A quny . .. v
sub-chronic ¥1NINITIWISLQYULAENATDULBULAN LW’f)GlﬁulﬂNa‘llfN Chronic toxicity ﬂWﬂﬂ"IiGlG]f

A 2 g ¥ 4
QQL@@@“BTLTJU?]?QT] 2

I a 1 @
34.3 ﬂTTﬂﬂ'ﬁﬂ'ﬂﬂﬁnﬂJLﬂuWH@@ﬁWiWHﬁﬂiﬁﬂJ @9]}351 Micronucleus test
~ % ya y 9 A g 4 A ¢ A
sguaa L.929 1ﬁuﬂa1utmmmusiuﬁu 1 x 10" cell/ml Glummaﬂwma 24 LUOEUR (BN

] { 1 a o < o S {
cover slide UNNGUNLT50IMA 5% CO, gangl 37 °Ciluna 24 7 Tug MU 1S

]
L= g

X sa v X 7 Y ¥ A A
@eAFaaANAIID TMITA BT IMUNNANTANANATOUAITMIVNTUIIDIN 1: 10 (WONAUDI
a a v 4 (% ]

asananluanzmslFaulng AoNEnaNuENI TNV UFAE LAZAINIUANAL TNUTU 24
< ~ v o \ . A o y 9 = g

#7104 1NBUAVAIAIVANDIN (colchicine) NILTAUAMITLAIY 0.08 pg/ml FAUUAITNINTFIU

A o A [ < 3 o A Yy 9

Nnemsnarenugnuunsaaiuma4 92 153 1WeATUNE19AD1HIINATOUDDN HAIA I

@29 PBS 1aziAno 111371 Cytochalacin-B A mduau 3 pg/ml TutfSunas 1 mivagu il
1 1 a o <3 o 4 o g’; ]

aolu AUVUITOINIA 5% CO, gunignil 37 °C 1ilunar 40 $21ue e 1d Cyt-B dudanisuia

7 4 4 7 a

cytoplasm YOUFAEF 9INUUAAD1MITDEUTAADONUAZE 1A Y PBS UAUAN 0.0075 M KCI
=N 2 9 ~ =2 JY . . . .

151195 0.5 ml/1Qu ‘VNHI,’J‘IH‘N 5 U LazAIUEaan Y Fixative (acetic acid : methanol, 3:1) Tu

< 2 g <

aanmzduuy 10 1N N 13 mntiudendne 10% Giemsa 1ual 10-15 w1 ud1dea
! a v 2 d o ' Yy v o o @ o s

drunuesnaininau wha'lad lilaesldndesganssmimasuee 40X Tastiusiuadan
a a 1 ) 4 g’l o !

TUUAAYE 1-4 UUAAIAADIIUIUIFAANIWUA LALIIUIY micronuclei (MN) 19 1000

binucleus cells HazUNNAMVAAUNAUBINUATIANNUAINITYDI Michael (2000) Tae

. Y = A = @ a = [ 9 a a g
micronucleus ADINVYUIA 1/3-1/9 LiJ?JLleJ‘]JL‘VIEJ‘]Jﬂﬂﬂ]u1@ﬂl’ﬁ]iu’3lﬂﬁﬂﬁﬂaﬂ agaonnaLiuy
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(% v A <3 a a o
luszdudgrnuinaaee Tnsdoanenosndudaszainiinndea ud181UIUN1 % MN

frequency per 1,000 binucleus, Nuclear Division Index (NDI ) tta1¢ Fold AITUNT

NMx100
1000 BN cells

% MN frequency per 1000 binucleus cells =

- M(1)+2M(2)+3M(3)+4M(4)
- N

NDI

MN (test)

Fold=————
MN(control)



=~
UNn 4
d
Nainﬁﬂﬂaﬂﬂllﬁza‘i}]‘iﬂ!Wﬁﬂ]ﬁﬂﬂaﬂﬁ
msfnylsziiuanuilasafen1edn mueIn108199IuT Ty laRAMNNIATIIUVDS
Y A o ¢ ¥ 2 A A a ' Aa
anulaoanenayinmgUnsaimsunndns il 1ugaussy lanainannnuraansHan
a {1 I a A 1
Uszmaeauy aue uaztju Taalugeussyladauuusiani 4 99 (Quadruple Blood
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#2081 Zone (cm) Grade-Reactivity
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RBC Bag 0 2-Wytioy
Vietnam -
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Platelet Il Bag 0 2-Mytoy
Negative control 0 2-Nytioy
Positive control >1 4-WHUN
RBC Bag 0 2-fpioy
India .
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Collection Bag 0 2-NHUDY
Platelet Bag 0 2-NytioY
Satellite Bag 0 2-Mpioy
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A13199 4. 5 a31UWaN1INAADU Micronucleus test YDIAIDYINYIVTIY 1AHAVINUHAIHAAYDI

Uszmendoany duRe uaztju Tasa9nus (a, b, o) Muananulunaaz yadoyanuien

o o

uANNLANANNUBE N Bd ALY

(P<0.05) (11U 3 1)

Condition NDI % MN/1000 BN cells Fold
Negative | 1.602 3.530+1.187" 1.000

platelet 3 | Positive | 1.756 8.959+0.635° 2.538
day Vietnam | 1.758 6.179+1.283™ 1.751
storage India 1.789 2.278+0.495" 0.645
Japan 1.692 1.537+0.526" 0.435

Negative |  1.508 2.846+0.403" 1.000

platelet 5 | Positive | 1.678 7.219+1.332° 2.537
day Vietnam | 1.650 0.874+0.641" 0.307
storage India 1.576 1.643+0.338" 0.577
Japan 1.679 1.796+0.542" 0.631

Negative | 1.681 3.038+0.589" 1.000

RBC30 | Positive | 1.635 6.679+0.476" 2.198
day Vietnam |  1.801 4.102+0.117° 1.350
storage India 1.753 1.536+0.790" 0.506
Japan 1.747 1.703+0.325" 0.561

Negative | 1.816 2.656+1.997" 1.000

RBC42 | Positive | 1.738 6.296%1.556" 2.370
day Vietnam | 1.781 0.948+0.791" 0.357
storage India 1.726 1.985+0.087" 0.747
Japan 1.753 1.685+0.087" 0.634
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