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Background: Because blood collection tube can affect the results of various laboratory tests, it is necessary before using a newly developed
product to verify its performance stringently and objectively. We compared the performance of Ampulab EDTA and sodium citrate tubes (Soy-
agreentec, Korea) with that of Vacutainer tubes (BD, USA) in accordance with international guidelines.

Methods: This study was performed as a multicenter study of Chung-Ang University Hospital and Seoul National University Hospital to evaluate
the performance of two different instrument platforms. We performed the precision test according to CLSI GP34-A, the accuracy test according to
CLST EP09-A2-IR, and the vacuum test according to CLSI H1-A5 as well as stability, and aseptic condition tests. We evaluated 3 lots of Ampulab
tubes for their precision, accuracy, vacuum, and aseptic condition.

Results: In precision test, the total precision levels of Ampulab tubes in most measurands were desirable or allowable. The results of mean cor-
puscular hemoglobin concentration, platelet distribution width, basophil, and reticulocyte counts for Ampulab tubes showed imprecision beyond al-
lowable limits, but were similar to those of Vacutainer tubes. In the accuracy test, the bias in most measurands, except for the mean platelet vol-
ume, was within allowable limits. In the stability test, Ampulab showed similar performance to Vacutainer. In tests of the vacuum and aseptic con-

ditions, Ampulab fulfilled both requirements.

Conclusions: The performance of Ampulab EDTA and sodium citrate tubes was equivalent to that of Vacutainer tubes.

Key Words: Ampulab, Bias, Blood collection tube, CLSI GP34-A, Precision, Vacutainer

M E

AT AAFATE Bs) SlslAE A e AR a7 A
Hofo} 5tat, 0| 9J3) B2 A7 §719] AL Dol o

Corresponding author: Young Joo Cha

Department of Laboratory Medicine, Chung-Ang University College of
Medicine, 102 Heukseok-ro, Dongjak-gu, Seoul 156-755, Korea

Tel: +82-2-6299-2720, Fax: +82-2-6298-8630, E-mail: chayoung@cau.ac.kr

Received: July 24, 2014
Revision received: September 29, 2014
Accepted: September 30, 2014

This article is available from http://www.labmedonline.org

© 2015, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

92 www.labmedonline.org

2] FAtel 71 de] o] E= AWE A9 Foll= 7= Ay
A@o] AHgE=t, =HollAl= 1l= BDAKBecton, Dickinson
and Company, Franklin Lakes, NJ, USA)2] Z-g4&€ 3 Vacutainer
O] T2 AREEIL 9o, HToll= 4l FFAETE of A
o] 7B ar IeHL, 2.

H AFAEL A AgAE S Lok a7 E(Soyagreentec,
Hwasung, Korea)ol|4 AJ2 7@kt Ampulab Z-g2j&3(0]3}
Ampulah)9] AU 9 S 235 AN 52 =4 7hol=
2FQI(CLSI GP34-A, EP09-A2-IR 5)°] 2|#35te] BH7lsk3ic) o]
o As A B7PRE SHolM = 22 R AlREe 2o =AM,
2 AFAEE o] IF-E Fke] Ampulab®] A& A4 71
EL]—E]— o]—"’ o]-ga 714.14—140] A]g}‘cﬂ— 151 le‘G:LL]— .I:l7]—

el e oS ANt stk

elSSN 2093-6338


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2014.4.2.105&domain=pdf&date_stamp=2014-04-14
http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2015.5.2.92&domain=pdf&date_stamp=2015-03-23

0|28 2| Evaluation of Soyagreentec Ampulab Tubes

MO

AL

1. thed
2 A9 Sy Aedisay el ol 7=
AJRYEIIEE. 1E Zrolo]l Fofel 5 A2 THES 4 glld
A AR} 4077 hzah) A R 10 2R D&
ez AFE Algskl o, o] F 174 di 2wt 2098 A FA
AR 10 SYHSa Aol A 9 AARE AeskGaL,
U] 247 th 2wt 20782 A tistarg oA A 3 AR
o AR SRS, EDTA @-aLA7F 229k 5 g oA
EUEFO T

10)Z] FAHEDTA plasma)S AAE AHgs}l=,
E|=(brain natriuretic peptide, BNP) Aol th3l] thofFal o
A9} 5 HEBaLAF 2 Aol a2gHstelnt 2 At 2 71
o] a4 2 Y U3|(IRB)S] %QI(CAUH C2013148(1108),
SNUH D-1309-079-52D)& ko B w|giatol Al Ao ot

AH%E9)(informed consent) S BFQFT)

2. U
1) TS & HANE=

oF10E) Ampulbe] 452 B7F17] $ite] BDAS] Vacu
tainers} M| WESICh B7HE AAJSE A AETE] SRS EDTA
¢} sodium citrate 1L, 2 E 7+ Ho|(lot-to-lot variability) & %3}
7] 918 Ampulab-2- Z}2} 32 E | Vacutainer= 212} 22 ES 37}
Shch AAERS EDTA AFABTE] A9 WAT SGvhite
blood cell, WBOE- H]523t dutdA AR} 18553} ol 4
(hemoglobin Alc, HbAlo), BNPE FAFSI AL, sodium citrate 21
SAEHS] - 2 EERIAI(prothrombin time, PT), E/d5
HEZRHI g AE A ZHactivated partial thromboplastin time,
aPTT)& AdEIsto], F 22F-5of tfsto] H7}st3itt (Table 1),

[
HHAE2 12417 o4 FAI3E T ool il Hz= A st
ok A 9 A W7ol Z9- 435 mL (Ampulab 97], Vacu-
tainer 67, QF8A] H719] 74-9- 174 mL (Ampulab 37, Vacutainer

3712l Eol-S ALt AHE<=A+= sodium citrate, EDTA =9
= 5Flar, Aol wh HAPER] AtolE F4x3lslr] it
o] 24 A7 WA= Amplulabg, B4 A7 B4} Vacu-
tainerg A Aot T3 HE ARl 3 S 7] v
(needle holder, BD)E AHg-sto] Z|FHst5ITE A E 250 e
9 Aot HARS Al38HaL, QP84 B7F Aloll= 4Toll A W
3k} o, sodium citrate XA T2 F- AE A5 1,500
X gollAf 157 AAEe] okglaL, HAE

A A4 B

3) ZAP|7]

= AA)7 )= vl AEQ)oFEH(Food and Drug Adminis-
tration, FDA)2] 3718 W& 7|20 2 A1) ol tfstuy
Hof A= UuFglH A= XE-2100 (Sysmex Corporation, Kobe,
Japan), -8-117 A= CA-7000 (Sysmex Corporation, kobe, Ja-
pan)¥} STA Compact (Diagnostica Stago, Parsippany, NJ, USA),
HbAlc A= VARIANT II Turbo (Bio-Rad Laboratories, Hercu-
les, CA, USA), BNP A= ADVIA Centaur XP (Siemens Diagnos-
tics, Tarrytown, NY, USA)E o]-&3}ic) AltstugYolA=
AHFEMNZAL= ADVIA 2120i (Siemens Diagnostics), HbAlc A}
ofl&= COBAS Integra 800 (Roche Diagnostics, Basel, Switzerland)

2 o] g5ttt

4) HU= HIt

AU H7Hprecision tesH= FHE I T2H Y8719 A
Zof| T3t 7ho]=afel'el CLSI GP34-Ad]| whe} A|3Y3tATh(Table
2) 3. AARE -2 gafto] Z3HE BNPE A|9JR 21855 i
© & 3}9ick Ampulab 38 E, Vacutainer 22 Eof| thate] & &
= ZF Az deol A 33] HHEZ A (riplication) & Al 3skAt: 2
AN E O] = U= (total precision, 0|5} CVigu)= GP34-A 7}90]
Tepelof whet A4, 7 AARE ] 7|d) A = (desirable
specification for precision, ©]3} D= AJ&38H] ®Ho|(biological
variation)o]] gt 7]&8] Aol weh AlAkslithd, 51 54
5 2 AUEs} 7)) AUERL AL A Desimble’ (Vi <

Table 1. Information about evaluation tubes and control tubes, and measurands

Tube type Manufacturer and product Lot number Draw volume Measurands
K:EDTA Soyagreentec Ampulab 31030050, 31030055, 31030058 WBC, RBC, Hb, HCT, MCV, MCH, MCHC, RDW, PLT, MPV, PDW, PCT, Neutrophil,
5.4mg BD Vacutainer 2306179, 3032042 Lymphocyte, Monocyte, Eosinophil, Basophil, Reticulocyte, HbA1c, BNP

Sodium citrate  Soyagreentec Ampulab
0.109 M, 3.29% BD Vacutainer

21050032, 21050034, 21050037
3162249, 3189388

2.7 mL PT, aPTT

Abbreviations: WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; RDW, red cell distribution width; PLT, platelet; MPV, mean platelet volume; PDW, platelet distribution width; PCT, platelet crit;
HbATc, hemoglobin A1c; BNP, brain natriuretic peptide; PT, prothrombin time; aPTT, activated partial thromboplastin time.
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Table 2. Summary of evaluation methods

7) QrEE Bt

AA9] e A o5 ERIs7] flsf 2F AALES ol Tl
AR AL 43819 S42 ARYskTh dRrEd A= AE 4]
=, A - 6AIRE 2447E 7241710l S745HaL, HbAle2} BNP 4
A A AT A 1Y, 39, 7949, s Ak AHE
T A F 6ARE 12417, 24A1710]) Z7d53ic) Qg4 571 4
= ZF Aol A S AEA$0 ho 54

A} v w3k HpolojAE %kl = SHAFsEaL, 207 M HE T %
Hho]o| 0] Fat-& FHoteq, o] e FE HrlolA A8t =
8z HolQ] 7|df| ufojo]X(desirable bias)Q} B)wakch HEA

Jj7}# el EE_4 ZI—L—ZH'G‘—]_L]—.Q_ o]_Q_a].oq 7y 2= 3} Z=0
HAZ71(GRFE A A} XE-2100, HbAlc ZAF VARIANT 11 Turbo,
BNP A} ADVIA Centaur XP, @H-3-317 A} CA-7000)¢]] TH3l| A9t

Alzg el Aated 75 A5l Hall, that o] &+
4 B7HE ARSIt Ampulab ZFA @ 371 2 Eo] dis,
2E 3 107§ 9] NS )3}, thioglycollate AWl A]
3 mLE FatH o

s

2 é%}ﬂ - 37°CA 2417 vfjeFaolTt o)
HLAS #5to] Foskdu|z|©]3} BAP)2} HY
oA A (PEA)S] ZH2F H2aH5ith BAPL 37°C0]
A 484V, PEAL 87 HA91A) 45412 S0 A4 ol

2 Bl

uitd)

9) S

Az gl vlojo]Ao] 7|t & 3-8 HQ(desirable or allowable
range) = Westgard®] A& Holo| st gloJglHo| A5 Zal
SFACHS]). HBHE 7ol A CLSI EP09-A2-IRO| W} H}o]oi Ao
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Category Protocol No. of lots No. of instruments No. of replicates
Precision CLSI GP34-A 3 Lot 2 instruments 3
Accuracy CLSI EP09-A2-IR 3 Lot 2 instruments 2"
Vacuum CLSI'H1-A5 3 Lot 1 instrument 1
Stability (in-house) 1 Lot 1 instrument 1
Aseptic condition (in-house) 3 Lot 1 instrument 1

*Accuracy evaluation was performed using first and second results of 3 replicates.
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Table 3. Precision of Ampulab and BD tubes; the desirable precisions, measured total precisions of Ampulab and Vacutainer tubes, and decisions

Instrument A* Instrument B*
Desirable Ampulab Vacutainer Ampulab Vacutainer
Tube Measurand precision Measured Measured Measured Measured
(%) precision Decision® precision Decision® precision Decision® precision Decision®
(00)* (o0)* (%0)* (o0)*
EDTA WBC 5.70 239 Desirable 220 Desirable 272 Desirable 281 Desirable
RBC 1.60 0.69 Desirable 0.64 Desirable 1.30 Desirable 1.35 Desirable
Hb 143 0.69 Desirable 0.62 Desirable 1.05 Desirable 1.1 Desirable
HCT 1.35 0.70 Desirable 0.66 Desirable 1.33 Desirable 1.55 Allowable
MCV 0.70 0.27 Desirable 0.22 Desirable 0.65 Desirable 0.58 Desirable
MCH 0.70 0.65 Desirable 0.65 Desirable 0.95 Allowable 0.81 Allowable
MCHC 0.53 0.76 Allowable 0.68 Allowable 1.06 Not Allowable 1.08 Not Allowable
RDW 1.75 0.54 Desirable 0.61 Desirable 0.68 Desirable 0.57 Desirable
PLT 455 2.03 Desirable 1.98 Desirable 3.06 Desirable 323 Desirable
MPV 215 1.16 Desirable 1.15 Desirable 3.13 Allowable 257 Allowable
PDW 1.40 341 Not Allowable 353 Not Allowable 555 Not Allowable 545 Not Allowable
PCT 595 2.66 Desirable 2.51 Desirable 397 Desirable 3.51 Desirable
Neutrophil 8.55 1.29 Desirable 1.35 Desirable 1.40 Desirable 1.30 Desirable
Lymphocyte 5.10 248 Desirable 230 Desirable 2.23 Desirable 242 Desirable
Monocyte 8.90 10.77 Allowable 10.27 Allowable 8.55 Desirable 8.44 Desirable
Eosinophil 10.50 10.19 Desirable 10.89 Allowable 9.14 Desirable 8.82 Desirable
Basophil 14.00 33.04 Not Allowable 31.72 Not Allowable 43.12 Not Allowable 36.40 Not Allowable
Reticulocyte 5.50 6.80 Allowable 553 Allowable 991 Not Allowable 10.36 Not Allowable
HbA1c 095 1.03 Allowable 0.78 Desirable 1.06 Allowable 1.74 Not Allowable
Sodium PT 2.00 1.33 Desirable 1.21 Desirable 1.47 Desirable 1.05 Desirable
Citrate aPTT 135 1.28 Desirable 1.20 Desirable 201 Allowable 1.63 Allowable

*Instrument A includes XE-2100, Variant Il Turbo, CA-7000; Instrument B includes ADVIA 2120i, Integra 800, STA compact; *Desirable precision is based on Westgard's biolog-
ical database; "Measured precision means measured total precision of 3 lots of Ampulab tubes or 2 lots of Vacutainer tubes; *Desirable’ means measured total precision <
desirable precision; ‘Allowable’ means measured total precision < 95% confidential interval of desirable; precision; ‘Not Allowable’ means measured total precision >95%

confidential interval of desirable precision.
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Table 4. Accuracy of Ampulab tubes; desirable bias and measured bias of Ampulab tubes compared with Vacutainer tubes

Instrument A* Intrument B*
Tube Measurand (unit) Decision  Decision Des_ira?le — —
el cone s 35 bias (95% Cl) Dol R bias (95% Cl) Db
EDTA WBC Low 3 0.18 0.995 0.03 (-0.18,0.24) Desirable 0.991 0.04 (-0.19,0.27) Desirable
(x10%/u) High 9 0.54 -0.01(-0.13,0.11) Desirable -0.29 (-0.47,-0.10) Desirable
RBC Low 3.7 0.07 0.995 -0.03 (-0.10, 0.04) Desirable 0.990 0.02 (-0.09,0.13) Desirable
(x10%/uL) High 56 0.10 0.01 (-0.03, 0.04) Desirable 0.04 (-0.01, 0.09) Desirable
Hb (g/dL) Low 11 0.20 0.999 -0.05 (-0.14, 0.05) Desirable 0.995 0.04 (-0.20,0.28) Desirable
High 17 031 0.05 (0.00, 0.10) Desirable 0.03 (-0.05, 0.11) Desirable
HCT (%) Low 34 0.59 0.997 -0.41(-0.81,-0.01) Desirable 0.986 -0.51(-1.70, 0.67) Desirable
High 50 087 -0.27 (-0.52, -0.03) Desirable -0.30 (-0.68, 0.07) Desirable
MCV (fL) Low 84 1.06 0.997 0.02 (-1.40, 1.43) Desirable 0.993 -0.75 (-1.05, -0.45) Desirable
High 99 1.25 0.14 (-1.80, 2.09) Desirable -0.73 (-0.95, -0.51) Desirable
MCH (pg) Low 27 036 0.997 0.03 (-0.13,0.20) Desirable 0974 0.03 (-0.43,0.48) Desirable
High 34 0.46 0.06 (-0.12,0.24) Desirable -0.25 (-0.60, 0.11) Desirable
MCHC (g/dL) Low 31 0.12 0.983 0.06 (-0.11,0.24) Desirable 0.812 0.56 (-0.25, 1.38) Allowable
High 35 0.14 -0.17 (-0.24, -0.10) Allowable 0.22 (-0.31,0.74) Allowable
RDW (9%) Low 10 0.17 0.999 -0.04 (-0.13,0.05) Desirable 0984 -0.02 (-0.24,0.21) Desirable
High 14 0.23 -0.13 (-0.17, -0.09) Desirable -0.21 (-0.33, -0.09) Desirable
PLT (x10%/uL) Low 140 8.30 0.996 6.10 (-0.10, 12.20) Desirable 0.995 251 (-0.51,5.53) Desirable
High 400 23.72 -6.80 (-13.67, 0.00) Desirable 19.82 (15.24, 24.40) Desirable
MPV (fL) Low 8 0.18 0.987 0.23 (0.02, 0.44) Allowable 0.967 -0.42 (-0.52,-031) Not Allowable
High 12 0.28 -0.25 (-0.36,-0.13) Desirable -0.37 (-0.57,-0.16) Allowable
PDW (fL) Low 9 0.06 0.955 0.37(-0.28, 1.03) Allowable 0.896 2.82 (-8.06, 13.69) Allowable
High 15 0N -0.24 (-0.62,0.14) Allowable 2.28 (-7.26, 11.83) Allowable
PCT (o0) Low 0.16 0.00 0.987 0.01 (0.00,0.02) Allowable 0.987 0.06 (-0.04, 0.02) Allowable
High 033 0.01 -0.01 (-0.01, 0.00) Desirable -0.05 (-0.01, 0.00) Allowable
Neutrophil (%) Low 40 3.70 0.996 -0.14 (-1.05,0.77) Desirable 0.993 -0.78 (-1.85,0.30) Desirable
High 70 6.47 0.04 (-0.62,0.71) Desirable -0.23(-1.23,0.77) Desirable
Lymphocyte (%) Low 22 2.02 0.996 -0.16 (-1.63, 1.31) Desirable 0.99 0.22 (-0.76, 1.19) Desirable
High 48 441 1.00 (0.96, 1.05) Desirable 1.15(0.01, 2.28) Desirable
Monocyte (%) Low 3 0.40 0.996 -0.32 (-0.88,0.24) Desirable 0.946 0.30 (-0.02, 0.61) Desirable
High 9 1.19 -0.65 (-0.01, 1.31) Desirable -0.64 (-1.23,-0.04) Desirable
Eosinophil (%) Low 0 0.00 0.995 0.06 (-0.11,0.23) Allowable 0.994 0.09 (-0.10, 0.29) Allowable
High 7 139 0.03 (-0.21,0.27) Desirable -0.01 (-0.27,0.26) Desirable
Basophil (%) Low 0 0.00 0.909 0.30 (-0.50, 0.76) Allowable 0.907 -0.02 (-0.06, 0.03) Allowable
High 2 031 098 (-1.67,2.43) Allowable -0.05 (-0.24,0.16) Desirable
Reticulocyte (%) Low 04 0.03 0976 -0.05 (-0.18, 0.09) Allowable 0.866 0.01 (-0.11,0.13) Desirable
High 19 0.15 0.08 (0.02, 0.15) Desirable 0.09 (-0.26, 0.44) Desirable
HbA1c (%) Low 43 0.06 0996 -0.01 (-0.06, 0.04) Desirable 0998 0(-0.05,0.05) Desirable
High 6.1 0.09 -0.02 (-0.06, 0.02) Desirable -0.01 (-0.03, 0.01) Desirable
BNP Low 0 0.00 0.994 -5.72(-18.56,7.12) Allowable
(pg/mL)* High 100 470 1032 (035, 20.29) Allowable
Sodium PT (sec) Low 10.4 021 0.965 -0.01 (-0.08, 0.07) Desirable 0.939 -0.02 (-0.26,0.23) Desirable
Citrate High 12.5 0.25 -0.1(-0.32,0.13) Desirable 0.06 (0,0.11) Desirable
aPTT (sec) Low 26 0.59 0.985 0.74(0.19, 1.29) Allowable 0973 0.15(-097, 1.28) Desirable
High 41 092 0.27 (-0.5, 1.05) Desirable 1.18 (0.59, 1.77) Allowable

*Instrument A includes XE-2100, Variant Il Turbo, CA-7000; Instrument B includes ADVIA 2120, Integra 800, STA compact; *Desirable bias is based on Westgard's biological
database and presented absolute value; R means correlation coefficient between the results of Ampulab tubes and the results of Vacutainer tubes; ""Desirable’ means the es-
timated bias is within the desirable bias at each decision point; ‘Allowable’ means 95% confidential interval of the estimated bias overlaps with the desirable bias; '‘Not Allow-
able’ means 959% confidential interval of the estimated bias pass over the desirable bias; ‘BNP, exceptionally presented in this table, was measured by ADVIA Centaur XP as
EDTA plasma test.
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Table 5. Stability of Ampulab and Vacutainer tubes on 1st, 2nd, 3rd, 4th measurements (% change compared with 0 hr)

Desirable Ampulab Vacutainer
Tube Instrument Measurand .
bias (%) 0hr 6 hr 24 hr 72 hr 0hr 6 hr 24 hr 72 hr
EDTA XE-2100 WBC 570 0.00 1.69 2.57 0.99 0.00 0.39 1.21 0.90
RBC 1.60 0.00 -0.31 -0.57 033 0.00 0.13 -0.06 0.17
Hb 1.43 0.00 -0.47 -0.17 0.73 0.00 -0.37 0.00 0.90
HCT 1.35 0.00 -0.09 0.35 2.11* 0.00 0.16 0.63 1.87*
MCV 0.70 0.00 0.23 0.90" 1.78" 0.00 0.05 0.70 1.70*
MCH 0.70 0.00 -0.15 041 0.46 0.00 -0.46 0.12 0.76*
MCHC 0.53 0.00 -0.36 -0.48 -1.34* 0.00 -0.59" -0.61* -0.94*
RDW 1.75 0.00 -0.11 -0.19 -0.34 0.00 -0.45 -0.27 -0.19
PLT 4.55 0.00 0.69 1.66 2.31 0.00 0.02 2.14 1.87
MPV 2.15 0.00 0.66 292¢ 6.60* 0.00 1.27 4.00* 8.48*
PDW 1.40 0.00 -0.50 2.58* 7.83* 0.00 0.38 428" 9.94*
PCT 595 0.00 1.47 495 9.36" 0.00 1.47 6.80* 10.85*
Neutrophil 8.55 0.00 -0.44 -0.81 0.08 0.00 -0.14 -0.39 -0.01
Lymphocyte 5.10 0.00 -1.51 0.56 -0.76 0.00 -1.53 -0.27 -1.17
Monocyte 890 0.00 12.68* 536 491 0.00 9.81* 4.86 6.42
Eosinophil 10.50 0.00 -093 -2.80 -3.74 0.00 0.58 1.75 1.55
Basophil 14.00 0.00 21.88" 2031* 9.37 0.00 1.49 -2.99 -597
Reticulocyte 550 0.00 -1.16 1.92 2.61 0.00 -0.52 203 1.90
Variant Il turbo 0 Day 1 Day 3 Day 7 Day 0 Day 1 Day 3 Day 7 Day
HbATc 1.50 0.00 0.09 -1.23 0.00 0.00 -0.28 038 -1.14
ADVIA Centaur 0 Day 1 Day 3 Day 7 Day 0 Day 1 Day 3 Day 7 Day
BNP 4.70 0.00 -8.95" -8.76* -1897* 0.00 -9.17* -10.23* -21.36*
Sodium 0 hr 6 hr 12 hr 24 hr 0 hr 6 hr 12 hr 24 hr
Citrate CA-7000 PT 2.00 0.00 2.36" 0.42 9.30* 0.00 2.85" -0.64 6.84"
aPTT 1.35 0.00 0.01 3.25% 7.46* 0.00 1.23 291* 5.64*
*The measured bias is beyond the desirable bias of biological variation.
3. B NS "™yt 27} & ¢ 2Rtk Ampulab sodium citrate F3 T2 083+
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Fig. 1. Line and scatter plots of stability test. X axis means elapsed time and Y axis means the average of % biases compared with the result of first
measurement (0 hr) of each tube. The dashed lines mean upper and lower limits of desirable bias. (A) whole blood count (WBC), (B) hemoglobin
(Ho), (C) platelet (PLT), (D) reticulocyte, (E) hemoglobin Alc (HbA1c), (F) brain natriuretic peptide (BNP), (G) prothrombin time (PT), (H) activated

partial thrombin time (aPTT).

Ak vt W) o) AUES B 4 goln, B
SES WHO R R 7 bl EHY AUEE B

SIITHY, 2, 11, 12]. E3F Fehe 7ol A= AA|u
rtest) = Byt HEolojA(mean bias)E B sk= WS ]88

Sk, AN S A4 F 50t o2

98 www.labmedonline.org

Sfolols ol el sl 4 4] il
A Wit s, 7] 9 ol Hlﬂ‘ﬂii% A
4

o) AL ol B A FEoIA9 lolol AT

http://dx.doi.org/10.3343/lm0.2015.5.2.92



0|28 2| Evaluation of Soyagreentec Ampulab Tubes

MO

Qi9ic
# G )5 FDAS] 3712 ¢
G AJs87te] =A14 71E9] CLST GP34-A
& Wi, ol S 4
quf 2E 71 ol 7P} ZotEo] ‘E} g F7hof| Qlof
CLSI EP09-A2-TR0] _9_?-5]——— =,
E@PDeIA BlololAZ AEAe = Bttt BE of
e Whye He) A ARist elslel 398 aet, 5
AR BARAS 2787] o] AzHEo] o MRk o7}
A o] 7ol Eeele E4rto] K A Ak S vl gle.
], 1 Q177) el B o] 229 Aoz Az

A G7FATHTable 3) Ampulab A3 TS 4F A 6
719] ‘Not allowable” T8 HHok=t] o] 5EEof|A] 7712] ‘Not
allowable’ T8 W Vacutainer@} H]|ws[jE o £~Ao] 9= 4=
Zolgtal HWeE Tk Ampulab} Vacutainerof] A X504 ‘Not al-
lowable” 42 W2 MCHC, PDW, basophil, reticulocyte &5 %=
£3] MCHC®} reticulocyte®] 79+ 3+ 7|59 AH|(ADVIA
212000l A5 ‘Not allowable’ & FHJE|910 B2 2132 E ol 2]
3 291 9jof) FAR L FAP]] A4S FHE St L )
S 7o 7 gotEch

At H7PATK(Table 4)04 Ampulab2, Vacutainer 4%k
2 7|Z0 2 P& uf, MPV & A= of| A1t ‘Not Allowable” T
Xé% k=, ol MPVe] 7|t ulojofs ZpA7F £0.18 fL (+

29%)= nlA|sHA A Bto. = AR, s HAF F52] ¢

32 onlE Az ) AR Aol = A HA] R A
= wekr

QA T el A 1IARDE Tl
AL o], Ampulab g ETof|A] 7]&(desirable bias)2 1}
3F ufojoj A7E TzEE £5-2 MCV, MPV, PDW, monocyte, baso-
phil %ﬂ‘”iﬂl 0] 2 MCV, basophil 2]ofl+= Vacutainer®} A}

2 HYth MCHC £ %] A& Vacutainerof| A 641714 7]
W5= HpoloiA ) e ", Ampulab 244171714
W] Qb ATkE BojZlck HbAle FAR A H7p]
W 71 o] QP Bltk EH-Zar Aol lojal=
A5 SA AAPE 2oy, fiwe] 5 A A1
§ PT F5-2 A2ofA 24A1E aPTT F5-2 A2 A 44]
LA QUcH13). 0] ;1<:—l] & Eﬂ?ﬂ% o 6AIZHA

4>

|

f

k1
:l:‘
et
rJ
s
N
M)
(N
toh
1=
1o
¢
oA oox

X oof fF dv a2 ok

d

\I

Nt
oQ
O>~

NOF
AN o
(] l‘N .

2 ol oY rlo dr AL e ooy A
m oo oo 2 g
[ ) 22
[ AN co
g o
e
FJJ‘L
a.gﬁm
lo rlr
<,
<
é*;
£ 3
E_Q
fﬂi
N
dL
r;f
o
o_|>:'—1
FOHJIOOI-N
iﬂgﬁ
lori
Ul ox

~
2
&
1=
=2
1o
=
of
ool
[o
=
__N‘_:
ok
>
E
O
H
1121
2
>~
el
of
>
=2
rir
b0
R

S

fr

= 6AIZE ol WellAls 7S 23k HiolojA7E YRR

http://dx.doi.org/10.3343/lm0.2015.5.2.92

S ATk g Hs
ESH EDTA EAHEDTA plasma)S ©]-&3f= BNP Ao A],
Ampulab A8 Vacutainer tH] 3-8 7}55H Allowable”)
570 HEEE Helth oPg4 BrRelAL Ampulabit Vacu-
tainer 25 & A= QJofl= 7| H}o]o](desirable bias) +
47%5 Z1sH= 29 Hiolo]AE Ko} Ampulab©] Vacu-
tainero] HlOH B AR (4 Day, 3 Day, 7 Day)ol| 4] 4H=A]

==

2R dlo|o] A5 HYATH(Table 5).

AgAB R4 Bhe] glolil @A) A wisk 7)%o)
U 7fol=etelo] gliz TAIR A% 5o] A ket o &
AL FrrslAT) 714 ileke] Ao Tk oFAd Aol st A
aujx|2) PEATHS o] §3 TR A%0] Eo AU 4= 9]
cH14). 3 B2 A} ol 2| (Brucella agar) 5 ThoF3t vljoF 279

Aol Asol 2o 4= At
AE2A o7 K o3Lo] A H7}3F Ampulab EDTA ¥ sodium ci-
trate 2132 & Soyagreentec, Korea)> AW, Hohe X34

5 A, FatAd SollAl ThEE wkeb | Vacutainer XA @

(BD, USA)¥} H]wlsto] 553 A& HAATh
O OF
4o 5

s7lel, & AR
Ampulab EDTA, sodium citrate
o] d5& B7IsHA:

W 27)) ol Fe Mz ohE A= 7:‘?—}% 7‘75}71 sk
Syt /\1%4 St ANt S

GP34-A0] Wt AU EZ CLSI EPO9—A2—IR°ﬂ whe} e S OIS
HI-ASO| W} 3452 B7IsHaL, F7kz P/ 7+t/d
7Fe AlRYskGIt A, ek, 284, FatAdoll tistel= 3
2Eo| AgABTS AU

Hak: A HroA] tlEE AALEEo] & Al npxs) )
SHAY 3-871s3et =20]%Itk Ampulab2 MCHC, PDW, Baso-
phil, Reticulocyte S04 5480kE HolA =7]9] v
T2 H9 o} Vacutainer (BD, USA)E FU3H oFAMS Hyth 4
e Frh= MPV $F 2522 A 9]5}al= Vacutainer (BD) thH] 3]
£3919)2 Yoz Hfololi THE) Iskeh. by 1ol
Vacutainer (BD)®} 553 A5S Ha, A5Ads W FutAd 3
I EE SN

A2 Lol Erle] A28 Ampulab EDTA, sodium citrate &l

<= = AR 712l ﬂﬂﬁ}@l Ajzo] 7

32 € H(Soyagreentec, Korea)

www.labmedonline.org 99



MO

0|28 2|: Evaluation of Soyagreentec Ampulab Tubes

G2 =A7|Eel whet H7¥sE A3k BDARY] Vacutainer2}
S 4eS B

oft of
ol

ZAe 2
A7 dofiele] glt] 2|91 wrok Sapelglgsic
O[aH2tA|
HAFE £ 1 A0} phisto] g slitet ofsleAt 91

REFERENCES

1. Oh SH and Ki CS. [Comparison of two new plastic tubes (Sekisui IN-
SEPACK and Green Cross Green Vac-Tube) with BD Vacutainer tubes
for 49 analytes]. Korean J Lab Med 2007;27:69-75.

2. Won EJ, Shin MG, Jang MJ, Cho D, Kee §J, Kim SH, et al. Comparison
between V-Tubes and BD Vacutainer Tubes for Use in Laboratory
Tests. Lab Med Online 2013;3:145-54.

3. CLSL Validation and Verification of Tubes for Venous and Capillary
Blood Specimen Collection; Approved Guideline. In. CLSI document
GP34-A. Wayne, PA: Clinical and Laboratory Standards Institute, 2010.

4. Ricos C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jiménez CV,
et al. Current databases on biological variation: pros, cons and prog-
ress. Scand J Clin Lab Invest 1999;59:491-500.

5. Westgard JO. Desirable Specifications for Total Error, Imprecision,
and Bias, derived from intra- and inter-individual biologic variation.
http://www.westgard.com/biodatabasel.htm (Updated on 22 Jun
2014).

6. CLSI. Method Comparison and Bias Estimation Using Patient Samples;

100 www.labmedonline.org

Approved Guideline-Second Edition (Interim Revision). In. CLSI docu-
ment EP09-A2-IR. Wayne, PA: Clinical and Laboratory Standards Insti-
tute, 2010.

7. CLSL Tubes and Additives for Venous Blood Specimen Collection; Ap-
proved Standard-Fifth Edition. In. CLSI document H1-AS5. Wayne, PA:
Clinical and Laboratory Standards Institute, 2003.

8. Bowen RA, Chan Y, Ruddel ME, Hortin GL, Csako G, Demosky SJ Jr,
et al. Immunoassay interference by a commonly used blood collection
tube additive, the organosilicone surfactant silwet L-720. Clin Chem
2005;51:1874-82.

9. Bowen RA, Hortin GL, Csako G, Otafiez OH, Remaley AT. Impact of
blood collection devices on clinical chemistry assays. Clin Biochem
2010;43:4-25.

10. Bowen RA, Vu C, Remaley AT, Hortin GL, Csako G. Differential effect
of blood collection tubes on total free fatty acids (FFA) and total triio-
dothyronine (TT3) concentration: a model for studying interference
from tube constituents. Clin Chim Acta 2007;378:181-93.

11. Bush V], Janu MR, Bathur F, Wells A, Dasgupta A. Comparison of BD
Vacutainer SST Plus Tubes with BD SST II Plus Tubes for common an-
alytes. Clin Chim Acta 2001;306:139-43.

12.Li Z, Feng Z, Yan C, Yan R. Evaluation of BD Vacutainer SST™ II Plus
tubes for common tumor marker tests by Roche Diagnostics Modular
E 170 analyzer. J Clin Lab Anal 2010;24:418-21.

13. CLSL Collection, Transport, and Processing of Blood Specimens for
Testing Plasma-Based Coagulation Assays and Molecular Hemostasis
Assays; Approved Guideline, 5th ed. In. CLSI Document H21-A5.
Wayne, Pennsylvania, Clinical and Laboratory Standards Institute,
2008.

14. Versalovic ] and American Society for Microbiology. Manual of clinical

microbiology. 10th ed. Washington, DC: ASM Press, 2011:286-301.

http://dx.doi.org/10.3343/lmo0.2015.5.2.92



