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A serum separator tube is a useful application of the evacuated blood collection system.  These tubes have gained
widespread acceptance due to the advantage of the barrier gel that facilitates rapid separation of serum from cellular constituents
of blood and thus reduces hemolysis.  It can reduce the pre-analytical turnaround time without significant clinical effect on
routine clinical chemistry test.  However, it has a serious considerable interference on some special tests.
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บทคดัยอ่:
หลอดแยกนำ้เหลืองเป็นการประยกุต์ใช้การเจาะเลอืดดว้ยระบบสญุญากาศทีเ่ป็นประโยชน ์ ปัจจบัุนหลอดชนดินีเ้ป็นทีย่อมรบั
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หลอดชนิดนี้ใช้ลดระยะเวลารอคอยในขั้นตอนก่อนการตรวจทางห้องปฏิบัติการได้เป็นอย่างดี และไม่ส่งผลกระทบต่อผลการตรวจ
ทางเคมคีลินิกโดยทัว่ไป แต่อย่างไรกต็าม หลอดดงักล่าวยงัส่งผลรบกวนตอ่การตรวจพเิศษตา่งๆ

คำสำคญั: หลอดแยกนำ้เหลือง

Some introduction to evacuated blood collection system
The evacuated blood collection system is a method of

venipuncture used worldwide nowadays.  Evacuated tubes,
needles and holders are used together as a system for the col-
lection of venous blood.  On the basic principles of fluid me-
chanics, venipuncture can be easily done following the re-
commendations and universal precautions1.  In Thailand, this
system has been used for a decade, with the first laboratory
using this technique being King Chulalongkorn Memorial
Hospital.

The three main parts of the evacuated blood collection
system are the holder, needle and vacuum tubes.  The vacuum
tube is a specific part of this system.  There are various vacuum
tubes with several stopper colors.  Also, there are a number of
applications of the system from various tubes2 such as the
microbiology tube and erythrocyte sedimentation rate tube3.
Here, we present some data on another application of the vacuum
tube, the serum separator tube.

Serum separator tube (Figure 1)4-5

Serum separator tubes were introduced in 1976 and
are widely used in the clinical laboratory today for routine
collection of blood.  These tubes have gained widespread ac-
ceptance due to the advantage of the barrier gel that facilitates
rapid separation of serum from cellular constituents of blood
and thus reduces hemolysis4.  Silica Clot Activator and Poly-
mer Gel are  applied inside the tube.  These two additives play
an important role for this tube.  The polymer gel, upon cen-
trifugation, this gelatin forms a barrier between the cell and
serum layers, thus making it easier to pour-off and reducing
reactivity between cell and serum components.  The silica
activator, increases the speed of clot formation.

The serum separator tube is now considered an addi-
tive tube.  According to National Committee for Clinical Labo-
ratory Standards (NCCLS), although it is classified as an ad-
ditive tube, it should be collected before other additive tubes
because of the potential for additive contamination.  Due to
the Order of Draw1, other additive specimens are next and se-
rum specimens are last.

At present, its main indication is to isolate serum from
suspended blood cells.  There are several sizes of tube, 4.0
mL, 9.5 mL and micro for capillary puncture.  With only a
few exceptions, it can be used whenever serum is required for
testing.

Advantages and limitations of serum separator tube4-5

Whenever possible, especially when there is to be a
delay between sample collection and submission to a labora-
tory, serum or plasma should be separated from cells as soon
as possible after sample collection.  Sometimes, it takes a long
turnaround time for this process.  At present, the serum sepa-
rator special tubes can cope with this problem. These contain
a silicon gel that allows separation of serum from the clot.  In
addition6, storage of serum in this manner provides the labo-
ratory with specimens for reanalysis or additional analyses
while eliminating manipulative steps, including serum removal,
tube relabeling, and intertube transfers, and reducing errors
due to misidentification and/or contamination.

However, if these tubes are used, the serum should be
still withdrawn and placed into a new clot tube.  The other
specific contraindication is that it is not applicable for Blood
Bank use, since both serum and cells are required for per-
forming testing.  A very limited number of highly specialized
therapeutic drug levels may require the use of plain red top
tubes.
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c. SST filled with blood after evacuated blood collection

d. SST after specimen preparation, ready for further ana-
lysis

Table 1 Summary of some important studies on serum separator tube (SST)

   Authors                             Year                                                             Important findings

Laessig et al6 1976 Using SST as an intermediate storage device can cause significant changes of blood
glucose and some electrolyte.

Devine13 1986 Using SST  in drug specimen processing might cause decreases in some drug levels.

Mauro and Mauro14 1994 SST causes decreases on free and total phenytoin and carbamazepine serum concentrations.

Holodniy et al11 1995 SST has no effect on stabilities of quantitative human immunodeficiency virus RNA.

Lin et al15 1999 There is a significant different of serum eosinophil cationic protein level in samples
collected by SST comparing to the other tube types.

Wiwanitkit4 2001 SST does not cause more hemolysis than simple plain tube.

a. diagram of SST

Yellow stopper

Gel separator

b. Cut away view of the SST stopper

Figure 1 Serum separator tube
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Studies on the serum separator tube usage in laboratory
medicine (Table 1)

1. General clinical chemistry test
After the first launch of the tube, Laessig et al6-7

reported their study of the effect of serum separator tube in
blood collection for 18 routine clinical chemistry tests.  Sta-
tistically significant changes were observed for bicarbonate,
calcium, chloride, cholesterol, glucose, and sodium, however,
no clinically significant serum separator tube-induced changes
were observed when compared to conventional blood drawing
tubes. Similar findings were reported from de Graeve et al8 as
well.

Recently, Hill et al9   evaluated a plastic serum separa-
tor tube tube, by direct comparison with a glass counterpart.
According to this study, the plastic tube demonstrated no dif-
ferences when compared for common clinical chemistry ana-
lytes with multiple types of instruments and systems.  In ad-
dition, Wiwanitkit4 has reported that the serum separation tube
produced no significants different hemolysis rate from the plain
tube.  In conclusion, the serum separator tube has no signifi-
cant clinical effect on  routine clinical chemistry tests10.

2. Immunological test
Holodniy et al11 reported that HIV RNA equivalents

in other types of plasma were significantly higher than in se-
rum separator tubes.  In order to minimize the variability of
quantitative HIV RNA test results, they suggested that samples
collected for a particular assay should be processed at the
same time postdraw using a particular tube type throughout a
given study.  On the other hand, Gobin et al12 reported no
changes of diagnostic activity for the anti-HIV, anti-HTLV,
anti-HCV, anti-HBc, anti-HBs, anti-CMV antibodies, HBs
or HIV P24 antigen, when comparing between serum separa-
tor and plain tubes.

The results of these studies lead to the conclusion that
because of the specificity of each laboratory, a change of tube
type, as with any other material or reagent, requires a close
monitoring of the first results to confirm the absence of nega-
tive effects.

3. Therapeutic drug monitoring
In 1986, Devine13 reported that the serum separa-

tor tube is shown to cause decreases in some drug levels,
which were dependent upon blood volume and time of contact
with the gel. He also noted that the tubes with a silicone inte-
rior gave results differing from those tubes with polyester in-
terior because of the different construction of these tubes.
Lidocaine, pentobarbital and phenytoin were decreased in the
tube with polyester interior but only lidocaine was reduced in
the tubes with silicone interior. Mauro and Mauro14 reported
similar findings, namely a reduction of serum phenytoin and
carbamazine in blood collection using the serum separator
tubes.  Therefore, the serum separator tubes are not appro-
priate for the therapeutic drug monitoring for the phenytoin.

4. Allergic test
Lin et al15 have recently reported the effect of se-

rum separation tube on reduction of serum eosinophil cationic
protein (ECP), compared to plain tubes.  They concluded that
ECP levels obtained from SST samples and glass tube samples,
though reliable, should not be directly compared, especially in
asthmatic children with eosinophilia.

Conclusion
The serum separator tube is a useful application of

the evacuated blood collection system.  It can reduce the pre
analytical turnaround time without significant clinical effect
on routine chemistry tests.  However, it has a serious consi-
derable interference on some special tests especially for thera-
peutic drug monitoring and allergy test.
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