Comparison of VACUETTE® Heparin Gel Z Tubes
with VACUETTE® Heparin Gel Tubes
for Hormone and Vitamin parameters

Background:

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

VACUETTE® gel tubes contain an inert gel material
with a specific gravity intermediate to plasma and
clot. During centrifugation, the gel material forms an
impermeable barrier between these two blood
components.

Gel Z has been in development since 2001 and it has
the same components as the current gel type (Gel
P3N), the difference being the production process,
which has been optimised. The gel might be slightly
more yellowish in color, however provides better
performance than gel P3N as well as the advantage
of a more stable barrier, which is particularly
beneficial during transport.

Preanalytical handling remains the same and does
not require any changes (i.e. centrifugation
conditions, storage, transport, etc).

Study Objective:

The aim of this heparin tube comparison was to show
equivalence of the analytical performance of Gel Z
and the current gel type (Gel P3N) with regard to a
variety of common hormone and vitamin parameters.

Study design:

For this comparison, two types of VACUETTE® tubes
were evaluated:

e Draw . Gel
Sample | Description Volume Size Type
1 | VACUETTE® F%e,ll
LH Lithium 8 ml 16x100 mm
2 Heparin Sep. Gel Z

Venous blood was drawn from 24 patients using the
VACUETTE®  Standard Tube Holder and
VACUETTE® 21G Multi-Sample Needle. The two
tubes were randomly collected from each patient
(Sample 1 and Sample 2).

Directly after venipuncture, the tubes were carefully
inverted 4-6 times according to the instructions given
by the tube manufacturer. The samples were then
centrifuged at 2200g for 15 minutes in a swing-out
bucket centrifuge.

Determinations of all parameters were performed on
Abbott analysers, using Abbott reagents. Evaluation
of cortisol was done on an AxSYM analyzer,
determination of IgE was done on an Imx, and
evaluation of all other analytes was done on an
Architect.

The following 14 parameters were tested:

No. Parameter Code Normal Range
1 o-1-Fetoprotein AFP <15 ng/ml
Carcinoembryonic
2 Antigen CEA < 4,6 ng/ml
3 | Cortisol, total - 2-25 pg/dl
. 10-450 pg/ml
4 Estradiol E, (sex dependent)
5 Folic Acid - 3-21 ng/ml
. . . 1-100 1U/1
6 II:olllcle-stlmulatlng FSH (sex and cycle
ormone
dependent)
Immunoglobulin E IgE < 100 IU/ml
Progesterone P4 0,1-4,2 ng/ml
Prolactin PRL < 30 ng/ml
] » 0-10 ng/ml
10 Z:]c;ft::]e specific PSA (sex and age
9 dependent)
11 | Testosterone, total - < 830 ng/d|
(sex dependent)
Thyroid-stimulating .
12 Hormone TSH 0,4-4 mU/I
13 | Thyroxine, free fT4 10-35 pmol/l
14 | Vitamin B12 - 110-835 pg/ml

Conclusion:

F-test (o 0,05) was performed and the correlation
coefficient r was calculated using Biosoft STAT200
software.

Neither statistical significance nor clinical difference
were observed for samples containing Gel Z
compared to samples containing Gel P3N with any
parameter tested.

This test examined the performance of Gel Z in
comparison to Gel P3N for 14 common hormone and
vitamin parameters. The Gel Z tubes gave equivalent
results to the Gel P3N samples for these analytes.

These results prove the equivalence of the
performance of Gel Z and Gel P3N, maintaining
barrier integrity and stability after centrifugation.
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Results / Comments:

a-1-Fetoprotein in [ng/ml]
normal range: < 15 ng/ml
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O Sample 1: 455083 | 1,36|1,70|5,07 | 1,03|3,51|3,72|9,41|1,08| 3,54 14,41/ 3,91|4,00| 2,77 |13,60( 2,29 | 4,44 | 3,62| 6,94 | 2,82 | 2,75|2,90 | 3,31| 1,93 | 4,41
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Donor No.

The correlation coefficient r between the two tubes for the parameter a-1-Fetoprotein is 0,999.
F-test was performed at 5% and no statistical significance was observed.

Carcinoembryonic Antigen in [ng/m/I]
normal range: < 4,6 ng/ml
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The correlation coefficient r between the two tubes for the parameter carcinoembryonic antigen is 0,975.

F-test was performed at 5% and no statistical significance was observed.

Cortisol total in [ug/dl]
normal range: 2 — 25 pug/dl
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The correlation coefficient r between the two tubes for the parameter cortisol total is 0,980.
F-test was performed at 5% and no statistical significance was observed.
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Estradiol in [pg/ml]
normal range: 10 — 450 pg/ml (sex-dependent)
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The correlation coefficient r between the two tubes for the parameter estradiol is 0,970.
F-test was performed at 5% and no statistical significance was observed.

Folic Acid in [ng/ml]
normal range: 3 — 21 ng/ml
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The correlation coefficient r between the two tubes for the parameter folic acid is 0,997.
F-test was performed at 5% and no statistical significance was observed.

Follicle-stimulating Hormone [1U/I]
normal range: 1 — 100 1U/I (sex and cycle depedent)
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The correlation coefficient r between the two tubes for the parameter follicle-stiumlating hormone is 0,999.

F-test was performed at 5% and no statistical significance was observed.



Immunoglobulin E in [U/mI]
normal range: < 100 U/ml
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The correlation coefficient r between the two tubes for the parameter immunoglobulin E is 0,999.
F-test was performed at 5% and no statistical significance was observed.

Progesterone in [ng/ml]
normal range: 0,1 — 4,2 ng/ml
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The correlation coefficient r between the two tubes for the parameter progesterone is 1,000.
F-test was performed at 5% and no statistical significance was observed.
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Prolactin in [ng/ml]
normal range: < 30 ng/ml
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The correlation coefficient r between the two tubes for the parameter prolactin is 0,997.
F-test was performed at 5% and no statistical significance was observed.



Prostate-specific Antigen in [ng/ml]
normal range: 0 — 10 ng/ml (sex dependent)

2,40 N 24
g | y=09987x-00016  *
2,10 8 R?=0,9973
18
1,80 15
1,50 2 <
09 s
1,20
' *
0,6
0,90 031 @ '
o2
0,60 “om 0% oe om 120 1@ 18 20 24
0,30 455083
0,00 Jl | M|
1 2 3 4 5 6 7 8 9 10 | 11 12|13 (14 |15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
‘DSampIe1:455083 0,00{0,00(0,00|0,00(0,00|0,01|0,00{0,00(0,00|0,00|0,00|0,51|0,25|0,45|0,57 | 2,22|0,50|1,15|1,10|1,03|0,00 | 0,73|0,57| 0,13
‘lSampIe 2: 4550832 |0,00|0,00|0,000,00(0,00(0,01/0,00/0,00|0,00{0,00{0,00|0,52|0,27 0,46 | 0,60|2,25|0,49|1,17|0,99|1,05/0,00 | 0,69| 0,54 | 0,12
Donor No.
The correlation coefficient r between the two tubes for the parameter prostate-specific antigen is 0,917.
F-test was performed at 5% and no statistical significance was observed.
Testosterone in [ng/dl]
normal range: < 830 ng/dl (sex dependent)
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The correlation coefficient r between the two tubes for the parameter testosterone is 0,999.
F-test was performed at 5% and no statistical significance was observed.

Thyroid-stimulating Hormone in [mU/I]
normal range: 0,4 — 4 mU/I
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The correlation coefficient r between the two tubes for the parameter thyroid-stimulating hormone is 1,000.
F-test was performed at 5% and no statistical significance was observed.



Thyroxine, free in [pmol/I]
normal range: 10 — 35 pmol/l
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The correlation coefficient r between the two tubes for the parameter thyroxine, free is 0,940.
F-test was performed at 5% and no statistical significance was observed.

Vitamin B12 in [pg/ml]
normal ran%%: 110 — 835 pg/ml

675

600

525

450

375 7

300 1

225 1

150

75 1

0 _ _ . | . _ _
1 2| 3|45 |67 |89 |10|11|12]13|14| 15|16 | 17|18 |19 |20 | 21| 22| 23 | 24

‘DSamp|e1;455083 345 | 422 | 458 | 332 | 231 | 506 | 345 | 164 | 642 | 173 | 539 | 467 | 257 | 489 | 394 | 559 | 141 | 349 | 216 | 226 | 261 | 374 | 368 | 480

‘lSampleZ:ASSO&SZ 377|452 | 514|324 | 199 | 497 | 353 | 170 | 621 | 174 | 538 | 520 | 233 | 509 | 332 | 568 | 133 | 353 | 228 | 698 | 238 | 335 | 366 | 531

Donor No.

The correlation coefficient r between the two tubes for the parameter vitamin B12 is 0,980.
F-test was performed at 5% and no statistical significance was observed.
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