Stability of VACUETTE® Lithium Heparin Separator tubes
with modified centrifugation conditions

Background:

Greiner-Bio-One, Austria has been selling plastic evacuated tubes (VACUETTE®) for venous blood
collection since 1986.

The anticoagulant heparin activates antithrombins, thus blocking the coagulation cascade and producing
a whole blood/plasma sample making it ideal for rapid analysis and analysis of blood from patients on
anticoagulant therapy.

VACUETTE® Lithium Heparin Separator tubes contain a barrier gel in the tube. The specific gravity of this
material lies between the blood cells and plasma.

During centrifugation the gel moves upwards providing a stable barrier separating the plasma from cells.
Plasma may be aspirated directly from the collection tube, eliminating the need for manual transfer to
another container for analysis. "

Study Objective:

In order to shorten turn-around-time (TAT), laboratory professionals very often centrifuge a variety of
blood collection tubes under the same centrifuge settings. This study was carried out to compare two
different centrifugation conditions including stability of anal¥tes for 48 hours in order to improve
laboratory efficiency by standardizing centrifugation conditions. %!

Study design and procedure:

Venous blood was collected from 40 presumably healthy donors into four VACUETTE® Lithium Heparin
Separator tubes (456087, 13/100, 5 ml) using VACUETTE® Safety Blood Collection Sets with Holder (item
# 450085). Two different VACUETTE® gel tubes (Sample A US P-Gel and Sample B European Gel) were
included in this test. A discard tube was used to guarantee appropriate filling of the tubes. The order of
collection was randomized. All tubes were inverted 8 times immediately after blood collection. Tubes
were then centrifuged with a Rotanta 460R centrifuge from Hettich at two different centrifugation
conditions (see Table 1).

Table 1: Centrifugation

Sample | RCF (x g) Time T[(Eg]p
Sample A 2200g 15 min 20 °C
P-Gel
Sample A 1800g 10 min 20°C
P-Gel
Sample B 2200g 15 min 20°C
Gel
Sample B 1800g 10 min 20°C
Gel

All sample tubes were analyzed for the components listed below at the initial time point within 2 hours of
blood collection and after 48 hours on the Siemens Advia analyzer and Abbott Architect analyzer using
accompanying reagents from the instrument manufacturers. Between measurements, the samples were
stored in the refrigerator at 4-8 °C.

The following parameters were measured:

e Alanine Aminotransferase (ALT) e Calcium

o Alkaline Phosphatase (ALP) e Chloride

o Aspartate Aminotransferase (AST) e Cholesterol

e Beta-HCG e Cholinesterase (CHE)
e Blood Urea Nitrogen (BUN) e Creatinine
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o Gamma Glutamyltransferase (GGT) o Triglyceride
e Glucose e Troponin |
e lron e Thyroid stimulating hormone (TSH)
e Lactate Dehydrogenase (LDH) e Urea
o Magnesium e Uric acid
e Phosphate e Vitamin By,
e Potassium e Free Triiodthyronin (fT3)
e Sodium e Free Thyroxin (fT,)
e Total Bilirubin
o Total Protein
Results:

Comparison analysis was performed at the initial time point and at 48 hours. Statistical evaluation was
performed with the T-test (a = 0.05) using StatSoft, Version 9. Clinical evaluation was based on the
allowed recommendation by the German Medical Association (RIILBAK). ¥ No clinically significant
differences were observed for either gel type with the two centrifugation settings of 2200g for 15 minutes
and 1800g for 10 minutes at the initial time point or after 48 hours. However, Glucose values were
affected by decomposition in cells after 48 hours. The use of a glycolysis inhibitor to compensate for this
biochemical process would have been beneficial.

Ouitlier testing was performed and showed that donor sample 14 (Sample A) for Alkaline Phosphatase at
2200g for 15 min was an outlier and was, therefore, excluded from statistical analysis. For Lactate
Dehydrogenase, an analysis error occurred with donor sample 23 at the centrifugation setting of 2200g
for 15 minutes at 48 hours (Sample B); donor sample 34 at 1800g for 10 min (Sample B) and donor
sample 36 at 1800g for 10 min (Sample B) at the initial time point and 48 hours, all of which were
excluded from statistical analysis.

Conclusion:

In this trial, the stability of the biochemical analytes was demonstrated when using the centrifugation
conditions as tested (2200g for 15 min at 20°C as well as 1800g for 10 min at 20°C) for VACUETTE®
Lithium Heparin Separator tubes to optimize TAT in routine laboratories. These centrifugation conditions
for VACUETTE® Lithium Heparin Separator tubes showed comparable results for the biochemical
parameters tested at the initial time point and at 48 hours. Differences in results were not clinically
significant.
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Alanine Aminotransferase (ALT, GPT)
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Alkaline Phosphatase
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Aspartate Aminotransferase (AST, GOT)
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Blood Urea Nitrogen (BUN) 48h
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Chloride 48h
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Cholesterinesterase
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Gamma Glutamyltransferase (GGT)
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Glucose

60-110 mg/dl

Reference range
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Iron

:14.3-32.2 ymol/l

Reference range

Sample A Oh

Sample A 48h

Iron 48h

Iron Oh
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Lactate Dehydrogenase

Reference range

Sample A Oh

0-248 U/

Sample A 48h

LDH 48h
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Magnesium 48h

Sample A 48h
1,2

Magnesium Oh

0.7-1.0 mmoll/l

Reference range

Magnesium
Sample A Oh
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Potassium

3.5-5.3 mmol/l

Reference range

Sample A Oh

Sample A 48h

Potassium 48h

Potassium Oh

10_A_48

I K 1800_

7 K 2200_15_A_48

« ) o~ -~ 5}
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23 25 27 29 31 33 35 37 39 41

11 13 15 17 19 21

9

7

Sample B 48h

Potassium 48h

 10_B_48

I K 1800_
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Potassium Oh
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Sodium

135-150 mmol/l

Reference range

Sample A Oh

Sample A 48h

Sodium 48h

Sodium Oh

B2 Na 2200_15_A_48

Na 1800_10_A_48

180

160

o o o o o o o o
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S
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~
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I Na 1800
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13 15 17

1
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21 23 25 27 29

13 15 17 19

3 5 7 9 1
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Sample B 48h

Sample B Oh

Sodium 48h

Sodium 0h

B_48
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Il Na 1800_10

Na 2200_15
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160
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w
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S
N
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z
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160

o o o o o o o 5
53 2 5 5 ® 53 «
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35 37 39 41

27 29 31 33

21 23 25

19

13 15 17
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21 23 25 27 29

13 15 17 19

3 5 7 91
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Total Bilirubin 48h

Sample A 48h

page 12/16

19 21 23 25 27 29 31 33 35 37 39 41

7 9 11 13 15 17

5

Total Bilirubin Oh

0.1-1.2 mg/dl

Reference range

Total Bilirubin
Sample A Oh

= - o =
< <
3 Y A ————— ®®
3 << e 7] ———
] wo o o o
@ ~ =< T IIIIIIIIIIMINIRC IR I Y () N ————
© [ (SESEREII I ST, « s R ———
5 28 [ U U U —— (B
© - ool e —
N BRSNS aaannnnaaaaTnnaanna sy
0 «© N4 @ eg .~
8 - DY e o S —
- 8 oo [—————————————————eeeseeews oo AR AR AR AR AR AR RRRRRRRRRRRRRRRRRRAR
) - N S o e ——————c——
@
3 0w Q P ————— T s sss—————————
® o nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnen o sssnnnnnnnnnnnnnnnnnnn
| ~ ~
I N oo ~ S —————————— R ————
A, A, w0 o o e © = S ——
w'o w s & P ——
<3 Q cloo - e ————————————————— s ————
©
oo @ 5188 & s T — s
S <
23 { |82 - 2 T —————— & e rnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnne)
= - 5 [== & = [EETEEEEEEENE S —————— T (xS
== S 5 |55 T — c e
oo E -+ ) ° ) 2 e —————
oo o : [N 2 8 T — 7 2 TR TR TeTeeee]
N Lt e &
- ° o g A S-S}
5 e — 2
© (= e = e — = S
© e P —— B
o @ S G B
~ ~ S ———— (.. g -oossesoseesorenorenersenesonao
- eeeeeeeeeeeeeeereeeeeeeeeeeeeeeee——————— e e ———————
- - P——————————————— ) e —
) ] R ) nnnnnnnnn——
o I G < P ———————— <} —
_ o - < e o AR
A © e © ———
°© ® @ ¥ 8 o ® © % N8 9 o ° @ @© ¥ a4 o © © ¥ o 9 a o © © <« ~ o a o w © <« N °
§ < <« <& < <& S S S o o E & - - < < < o © S o o g ° g °
linoww] © [inoww] © (/6] o /61
0 2] 0
< < m o A, A_ M
< = 0, hy v o T o,
0o - v o - S [ ——— ol o —
I (B o o [ Sunnnnnn T T T s e s L s R R s - SR S simmnmmnmnannnn s s s s
oo © oo < S o ~ oo
33 N S8 N 8 ———— Sg e neeeeeeeeesseeeseeeeeeeeeeneneeneeneneeene
88 53 I3 B NS T ——————————— 82 e —
o= ar oo T — .3 N = Ll L
52 3 5& 8 E = ¢ Bp o
S — oo S
= - N [ ————— R ————
2 - { ﬂ o~ N ——————
/ - /I e 7
N - N - I — e —
p o ——— e
o [ s .
o > (——— T
& & | s ———|
3 N [
. N e —
N o~ [fassnnssss s - C ]
o S
- - R ——
] & e ———————————— e
EECCEREEEEEE TERTEEeeeeeeenneeeeeeeneeny |
< e — S ————
& s & S R = S —
c - S A s
- c - = ——— c L
] 3 & il e ————— < e —
2 3 3 > £ Feeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssesen
° = > (it S —— 0 5
= 5 - = = S ———— o A
o — [v] & ~ - T T T T T T T TeTeTTeTeeey
~ = ~ [o)) £ ———— ) T ——
s = ————————— 5
w 2 © foo) [ ' ;= e
3 2 C ] reeeeeeeeeeeerereeeeeeeererereeererereeeeeereeeeen
© [l © I ——— T
) > mu R —— G e —
= e e
~ — reeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
b= o= L ———
o 2o S T p——————
= © 0 < B < sy
S © ~ & © [ S e———————————
o _ 0O g < e o ——
© — 2 o e —— ° ———
© ® © ¥ N 9 ® © ¥ o4 © @G ° @ © I 8 o © © T N 9 CD 35 o © © < ~ o 4o o © © < o~ o
§ - < < © © © © 8 © 6 g & © < < = = © o© o° o© o m:n_lum1 g *
[Ip/Bw] o [ip/Bw] < /61 © 0161
%) X & n

13 15 17 19 21 23 25 27 29 31 33 35 37 39 41

1"

9

3

RO04



Triglyceride

25-180 mg/d

Reference range

Sample A Oh

Sample A 48h

Triglyceride 48h

Triglyceride Oh
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Troponin |

028 ng/mi

0

0

Reference range

Sample A Oh

Sample A 48h
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TSH 48h

Sample A 48h

TSHOh

0.47-3.5 pU/ml

Thyroid stimulating hormone (TSH)

Reference range
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3.5-7.0 mg/dl

Reference range male
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Vitamin B,

214-864 ng/l

Reference range male

182-820 ngl/l

Reference range female
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Free Triiodthyronin (fT3)

Reference range

Sample A Oh

1.39-4.14 pg/ml

Sample A 48h
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Free Thyroxin (fTa4)
Reference range

Sample A Oh

0.75-2.0 ng/dl
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