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Abstract 
This study was set in the Division of Laboratory Medicine, Chulalongkorn Hospital. All 

2,000 blood specimens were randomly collected using evacuated blood collection by plain or gel 
vacuum tubes. After collection, each specimen was considered and judged using criteria of speci­
men rejection to determine how proper the specimen presentations were. All data were reviewed, 
collected and interpreted. It revealed that there were only 20 (1%) improper specimens and all 
were improper in quality. There was no significant difference between the ratio of improper 
specimens in both groups (P > 0.30). From this study, it revealed that efficacy of both types of 
vacuum tubes was not different. The new gel vacuum tube seems to be an effective tool in the 
evacuated blood collection system due to its advantage in reduction of time in specimen process­
ing. 
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A number of laboratory tests are available 
in medical practiceCl-3). Main specimens for these 
tests are venous blood specimens obtained from 
venipuncture procedure. In the present day, the 
evacuated blood collection system is the modern 
method for blood collection(4-9). Concerning the 
evacuated blood collection system, blood automati­
cally flows into the vacuum tube. 

Quality and quantity of the specimen for 
basic laboratory tests are very important(!). Aber­
rance in quality and quantity of the blood specimen 
effects not only laboratory result pitfalls but also 
waste of time and money. In the worst case, patient 
complication is the result. 

For the evacuated blood collection system, 
vacuum tubes play an important role in the genera-
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Table 1. Criteria of specimen rejection. 

Causes Example 

A. Improper in quantity • Too much 
• Too little 

B. Improper in quality • Hemolysis 

tion of blood collection. Vacuum tubes are eva­
cuated blood collection tubes sealed with rubber 
called stoppers. A number of vacuum tubes with 
various additives or preservatives have been pro­
duced. In the present day, a new vacuum tube with 
a gel separator has been produced in order to serve 
the collection of serum. Therefore, this study was 
set to compare the final results of blood collection 
using the classical plain vacuum tube and the new 
vacuum tube with the gel - separator for collection 
of serum type specimens. 

MATERIAL AND METHOD 
This study was set in the Division of 

Laboratory Medicine, Chulalongkorn Hospital. All 
2,000 evacuated blood collections for serum type 
specimens were included in this study. All speci­
mens were randomly collected using classical plain 
vacuum tubes (Beckton-Dickinson) or new vacuum 
tubes with a gel-separator (Beckton-Dickinson), by 
the same collectors. The same size of needle and 
tube were used in collection. 

A classical plain vacuum tube is a vacuum 
tube without any additive inside, therefore, there is 
no need for specimen mixing after collection. The 
new vacuum tube has an SSTR gel separator as 
additive to activate clot formation. After collection, 
mixing is required. 

After collection, each specimen was con­
sidered and judged by the team of medical techno­
logists. All observers in this study were blinded. All 
specimens were considered using the criteria of 
specimen rejection(5-10) (Table I) determines how 
proper the specimen presentations were. Specimens 
within the criteria for specimen rejection were 
considered as improper specimens. The others were 
considered as proper specimens. Data from judge­
ment of each specimen was recorded in the tabular 
form. All data were reviewed, collected and inter­
preted. Comparison between the two groups was 
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Table 2. Specimens in this study. 

Proper 
Improper 

A. in quantity 
B. in quality 

Plain vacuum tube Gel vacuum tube 

995 

0 
5 

985 

0 
15 

done using descriptive statistical analysis. Diffe­
rence was tested by T-test proportion. Statistically 
significant level was accepted at P = 0.05. 

RESULTS 
Concerning the specimen rejection criteria, 

there were 20 (I%) improper specimens and 1 ,980 
(99%) proper specimens (Table 2). Improper speci­
mens' ratio in the plain vacuum tube group and new 
gel tube group were 5/1000 and 1511000 respec­
tively. It was found that all improper specimens 
were improper in quality. There was no significant 
difference between the ratio of improper specimens 
in both groups (P > 0.30). 

DISCUSSION 
Blood specimens yielded from venipunc­

ture should be proper because improper blood speci­
mens can result in errors of this test. In the present 
day, evacuated blood collection is the common 
technique used(4). Although there is much advan­
tage of the equipment, in fact, observation of how 
proper the specimens are in real medical practice 
should be performed because specimens are the final 
results of the system. 

The vacuum tube is an important part in the 
evacuated blood collection system. In the collec­
tion procedure, blood directly flows via the needle 
into the collection tube. Concerning the concept that 
no good results can be yielded from error specimen, 
quality proving of specimen collection instrument is 
necessary. 

The serum type blood specimen is an 
important blood specimen. A number of tests must 
be based on this type of specimen. In general, a 
serum type blood specimen can be collected using a 
plain vacuum tube without any additive. But in the 
present day, the new vacuum tube with a gel sepa­
rator has been produced and introduced. However, 
there was no report about its quality. This type of 
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vacuum tube with an olefin - based gel - separator 
is claimed to provide faster separation of serum and 
clot(lO). 

From this study, although improper speci­
mens ratio in the plain vacuum tube group was 
lower than the ratio in the gel tube group, there 
was no significant difference between the two 
systems. This can imply that proper specimens can 
be yielded from both types of vacuum tubes. 

When considering in each subtype of 
improper specimens, all were improper in quality. 
According to the principle of the equipment that 
the blood flow into the vacuum tube is mainly con­
trolled by the pressure difference between intra­
venous pressure and tubular pressure and blood 
automatically ceases when the equilibrium of pres­
sure is reached( 4), therefore, the proper quantity 
of blood specimens can be expected. Furthermore, 
it revealed that there was no difference in the 
quality and (hemolysis) of the improper specimens. 
Although the new gel vacuum tube requires a mix­
ing procedure in processing, no significant hemo­
lytic effect was detected. This fact can imply that 
the vacuum effects in both types are good. 

Every medical personnel should be aware 
of the fact that improper quality of specimens can 
result in false results, especially in the basic coagu­
lation test which requires a strict amount of blood 
specimen0-3). Furthermore, a waste of time for 
consulting physicians to recollect a new specimen 
and waste of money in using a new set of equip­
ment can be the result. 

The new gel vacuum tube seems to be 
an efficacy tool in the evacuated blood collection 
system. Although the price of this new tube is 
more expensive than the plain tube, it seems to be 
useful in cases that require a short turnaround time. 

SUMMARY 
The evacuated blood collection system is 

appropriate for collection of blood specimens for 
basic laboratory tests. Both classical and new 
vacuum tubes still produce improper specimens. 
However, the new gel vacuum tube seems to be 
an effective tool in the evacuated blood collection 
system due to its advantage in reduction of time in 
specimen processing. How to decrease improper 
specimens by decreasing human error needs to be 
considered. 
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