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1.0 PROCEDURE:

Step Action
1 Prior to blood tube collection and preparation review the cautionary notes listed below for each of 

pre-collection, collection, centrifugation, post centrifugation and aliquot tube.

Pre collection cautionary notes:
i. Store Vacutainer tubes at 4 – 25 °C, unless otherwise noted on the package label.  Protect 

CTAD tubes from light of over 12h duration.

ii. All liquid preservatives and anticoagulants are clear and colourless, except CTAD, which is 
yellow.  Do not use if they are discoloured or contain precipitates.  Powdered and freeze-
dried additives such as EDTA, heparin, and thrombin are white, fluoride and fluoride/oxalate 
may be pale pink.  Do not use if colour has changed.  Do not use after expiry date.

Collection cautionary notes:
i. Before venipuncture, tap Vacutainer tubes containing additives to dislodge material that may 

be adhering to the stopper.

ii. Collect patient specimens following the recommended order of draw:  blood culture, 
coagulation (sodium citrate), serum, heparin plasma, EDTA plasma, oxalate/fluoride.

iii. Fill all tubes (especially Microtainer tubes) to the correct level.  Over- or under-filling results 
in incorrect blood-to-additive ratio and may lead to incorrect analytic results or poor product 
performance.

iv. While each successive tube is filling, turn the filled tube upside-down and return it to the 
upright position.  This is one complete inversion.  Microtainers may be mixed during 
collection by ‘flicking’ the tube.  Mix tubes for the required number of times immediately after 
collection (see Table 1).  Avoid rough handling of the specimen which can cause hemolysis 
or foaming.

v. Label all tubes before leaving the patient.

Centrifugation cautionary notes:
i. Allow serum specimens to clot.  Serum sample should be kept in a vertical position to 

promote clotting and reduce formation of fibrin stands that attach to the tube stopper.

ii. Visually inspect serum specimens for full clot retraction prior to centrifugation.  Centrifuge all 
samples as soon possible, and within 2 hours of collection. Do not remove the stoppers 
before centrifugation.

iii. Use a horizontal centrifuge head whenever possible for spinning gel tubes.

iv. Use the correct size centrifuge carrier for the tube to avoid breakage.  Match tubes to tubes 
of the same fill level, diameter, type of top closure, and gel to balance the centrifuge.  
Failure to balance tubes could result in tube breakage.

v. Ensure appropriate centrifugation speed is used. Centrifuges should be set at 1100 RCF 
(g). Consult Tables 2 & 3 as well as figure 1 to determine the exact RPM to use for 
centrifugation if you do not have an RCF programmable centrifuge. Excessive centrifuge 
speeds can break glass tubes or cause gel globules to form.  These globules can clog 
analyzer probes.  For optimal gel barrier formation and to prevent heating, if a temperature-
controlled centrifuge is used, it should be set to 25 °C ± 2 °C, unless centrifuging an analyte 
requiring a specific temperature.  Have the break setting at medium to stop the centrifuge.
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vi. Chilled Specimens

Specimens that are transported to the laboratory chilled should be centrifuged under 
refrigerated conditions. 

Temperatures lower than 15 °C can falsely elevate potassium results. Therefore, potassium 
should not be analyzed on specimens chilled prior to separation from cells.

Specimens collected for electrolytes must not be stored at 2 to 8 °C before centrifugation 
and testing.

To chill a specimen, place it immediately in either crushed ice or a mixture of ice and water. 
Good contact between the cooling medium and the specimen is essential. Large cubes of 
ice instead of water are not acceptable because of inadequate contact between the coolant 
and the specimen. The coolant must cover the specimen level in the device.

The following are examples of tests that require a chilled specimen: catecholamines, 
ammonia, lactic acid, pyruvate, and gastrin., however for the most current specimen 
requirements always consult the Shared Health LIM.

Post centrifugation cautionary notes:
i. Remove tubes from the centrifuge promptly to minimize the effect of heat produced during 

centrifugation.

ii. Examine gel tubes after spinning.  The plasma or serum must be free of red cells, fibrin and 
particles.  The gel barrier must be complete, level, of uniform thickness, and firmly attached 
to the glass wall.  If these conditions are not met, the specimen must not be transported or 
stored in the original tube.  The serum/plasma must be transferred to a clean tube, re-spun, 
and the supernatant transferred to the appropriate aliquot tube.

iii. If the sample is hemolyzed, follow the appropriate procedure for the handling of hemolyzed 
samples.

iv. If the sample is lipemic, refer to SOP # 110-10-20 Operation of the Airfuge Ultracentrifuge.

v. Under no circumstances should a specimen be re-centrifuged in the original tube. This 
results in the mixing of hemolyzed material from below the gel barrier with the specimen.  
Transfer the specimen to a separate container before repeat centrifugation.

vi. Test Vacutainer tube specimens promptly.  Standard processing conditions do not 
completely sediment all cells, whether or not gel is present.  Cell-based metabolism and 
degradation will especially affect LD and glucose.  

vii. Specimens stored frozen, or sent to reference laboratories, must be stored and shipped in 
appropriate aliquot tubes.

Sample requiring transport to another centre cautionary notes:
i. Samples being transported in original collection tubes should be in the vertical, closure up 

position.

ii. If sample analysis will not be complete within 48 hours, serum should be aliquoted and 
stored frozen.

iii. Sample must be transferred to aliquot tube if sample is to be frozen, or concern sample may 
freeze while shipping to referral lab exists.

iv. Frost-free freezers are not suitable for storage, as they have freeze/thaw cycles.

v. Labs receiving aliquots must mix samples and re-centrifuge as shipped samples may have 
been frozen, contain flocculent material or droplets on the sides of the tube.

This can impair the analyzer’s performance and the accuracy of the results.
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Step Action
2 Collect specimens following Phlebotomy Collection Manual Shared Health Document # 100-10-79

Step Action
3 Follow exactly the specifications listed in Tables 1 to 3 for each blood collection tube type.

Step Action

4 Use the following tubes and procedures for storage and transporting of blood samples.

i. Storage and transport using original collection tube: to be used ONLY when tubes 
meet the following requirements:

Examine gel tubes after centrifugation.  The plasma/serum must be free of red cells, fibrin 
and particulate.  The gel barrier must be complete, level, of uniform thickness, and firmly 
attached to the glass wall.  If these conditions are not met, the specimen MUST NOT be 
transported or stored in the original tube.  It must be transferred to a clean 13 x 75 mm tube 
with screw cap (Greiner Bio-one product # 459000).

ii. Storage and ground transport of refrigerated and frozen serum, plasma or urine 
volumes < 4 mL: use polypropylene 13 x 75 mm tube with screw cap (Greiner Bio-one 
product # 459000).  Send 2 aliquots for larger volumes.

iii. Air transport of refrigerated and frozen serum, plasma or urine volumes < 4 mL: use 
polypropylene 13 x 75 mm tube with screw cap (Greiner Bio-one product # 459000).  Send 2 
aliquots for larger volumes.

iv. Ground or air transport of larger volumes of urine required for special procedures (up 
to 15 mL); use polypropylene 17 x 103 mm tube with screw cap (VWR CA24029-60).

2.0 REFERENCES:

2.1. Vacutainer Brand Evacuated Blood Collection System package insert.  Becton Dickinson, Jan 2002 
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2.2. Microtainer Brand Tubes package insert.  Becton Dickinson, document number 400930.
2.3. Corvac Plasma Separator Tube package insert.  Sherwood Davis & Geck, document number 

5270647.
2.4. Corvac Serum Separator Tube package insert.  Sherwood Davis & Geck, document number 5270649.
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TABLE 1. MIXING AND PROCESSING REQUIREMENTS
FOR BLOOD COLLECTION TUBES

TUBE TYPE ADDITIVES REQUIRED 
MIXES

MINIMUM 
CLOTTING 
TIME 
MINUTES

MAXIMUM 
DELAYS

COMMENTS

Microtainer 
non-gel

EDTA or lithium 
heparin or none

5-10 Allow serum 
tubes to clot a 
minimum of 30 
minutes

EDTA tubes 
up to 4 hours 
prior to 
hematology 
testing

Before testing hematology 
tubes, mix a minimum of 
20 manual inversions or 5 
to 10 minutes on a 
manual mixer.

Microtainer 
gel

Polymer gel, or 
gel and lithium 
heparin

5-10  plasma
5 for serum

Allow serum 
tubes to clot a 
minimum of 30 
minutes

Vacutainer 
Light Blue

Sodium citrate, 
theophylline, 
adenosine, 
dipyridamole 
(CTAD)

3-4 Exposure to light of over 
12 hours duration can 
cause additive 
inactivation.

Vacutainer 
SST

Gel/micronized 
silica particles

5-10 Minimum 
clotting time 
30 minutes

Spin within 2 
hours of 
collection

Vacutainer 
Red 

Silicone or 
glycerin coated 
stoppers 

5-10 Minimum 
clotting time 
60 minutes

Separate 
serum from 
cells within 2 
hours

Vacutainer 
Green
Non-gel

Heparin 5-10

Vacutainer 
PST

Gel/lithium 
heparin

5-10 Spin within 2 
hours of 
collection

Vacutainer 
Lavender

K2 or K3 EDTA 5-10

Vacutainer 
Royal Blue

Silicone coated, 
EDTA or 
heparin

5-10

Vacutainer 
Grey

Na fluoride/K 
oxalate

5-10
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TABLE 2. CENTRIFUGE g-force/TIME FOR BLOOD COLLECTION TUBES

Tube Type g-force RCF Time minutes

Vacutainer SST 1100 10

Vacutainer PST 1100 10

Vacutainer Red 1100 10

Vacutainer 
Royal Blue

1100 10

Vacutainer Lavender 1100 10

Vacutainer 
Light Blue

1500 15

Vacutainer Grey 1100 10

Microtainer gel 1100 10

Microtainer non-gel 1100 10

Vacutainer Plus 1100 10

Note: 
To find out what the recommended RCF translates into RPM for a specific centrifuge, first measure the radius of 
the centrifuge (figure 1) and consult table 3. Round of the radius measurement to the nearest whole number.
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TABLE 3. CENTRIFUGE RADIUS/SPEED (RPM)

SPEED RPM SPEED RPMRADIUS 
cm 1100 RCF 1500 RCF

RADIUS 
cm 1100 RCF 1500 RCF

7 3700 4400 18 2300 2700

8 3500 4100 19 2300 2700

9 3300 3900 20 2200 2600

10 3100 3700 21 2200 2500

11 3000 3500 22 2100 2500

12 2900 3300 23 2100 2400

13 2800 3200 24 2000 2400

14 2700 3100 25 2000 2300

15 2600 3000 26 1900 2300

16 2500 2900 27 1900 2200

17 2400 2800 28 1900 2200
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Figure 1: Calculation of the centrifuge radius (R-max). R-max is the radius of the centrifuge in centimeters 
starting at the center of the rotor to the end of the tube.



                                                      Serum / Plasma Separation 
Procedure and Transport SOP                                

Document #: 110-10-05 Version #: 05

Page 9 of 9

APPENDIX 1

Formula 1

RCF (g) is related to centrifuge speed setting (rpm) using the following equations:

RCF = .00001118 x radius in cm x rpm2 or rpm = 1000RCF/1.118 x radius in cm


