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Centrifuges and the Centrifuging of Whole Blood Samples
I. 
Purpose:

Centrifuges are used to separate components of a mixture on the basis of particle size or density.  The most common application in the clinical laboratory is the separation of blood into cells and either serum (from blood collected without an anticoagulant) or plasma (from blood collected with an anticoagulant such as EDTA).  Each application requires a specific centrifugal force and a defined time period.

Although it is common to see centrifugation instructions specify the revolutions per minute (rpm) to be used, the only time this is valid is if the centrifuge and its rotor head radius are also listed.  The more valid parameter is the relative centrifugal force (rcf).

SAFETY NOTICE: Since blood is a primary carrier for HBV and HIV, standard (universal) precautions are required.  Wear gloves and eye protection.  Dispose of venipuncture and blood drawing tubes in a leak proof sharps container.  Excess blood or liquid blood products may be flushed down the sanitary sewer.

II. 
Personnel:

A.
These guidelines apply to anyone who prepares specimens for clinical testing or performs clinical tests on human specimens.  Persons performing clinical tests are required to exercise good judgment in protecting themselves, their clients, and their co‑workers.

B.
 It is the responsibility of the site supervisor to monitor compliance this document, implement changes as needed, and assure that all persons who perform testing are trained in the procedure and appropriate safety measures and that these guidelines are followed.

III. Guidelines:
Note: If working with clot tubes (those collected without anticoagulant), do not begin to centrifuge blood specimens until adequate clotting has occurred.  Clotting generally occurs within 20 to 60 minutes at 22 to 25 degrees centigrade without the aid of clotting activators.

IV.
Recommended Centrifuge Time and Relative Centrifugal Force (rcf)
Time: 10 +/‑ 5 minutes RCF:    1000 ─ 1200 X g 

(g = relative centrifugal force and is measured in multiples of the earth's gravitational field).  Current laboratory practice appears to be "state of the art," i.e., separating serum or plasma from cells is based on empirical observation.  However, when using serum separating tubes, consult the manufacturer's literature for specific recommendations.

A. Guideline for calculation of RCF:

rcf = 1.118 X 10─5 X r X n2

where r = rotating radius (cm), i.e. radius in millimeters measured from the center of rotation (center of the centrifuge head) to the bottom of the rotor cavity.

n = speed of rotation (rpm).

Example Calculation:

If the distance from the center of the centrifuge to the bottom of the tube (r) Is 28 cm, and the rotational speed (n) is 3500 rpm, then the rcf is;

RCF = (1.118x10‑5) x (28) x (35002) = 38,347

or use the Nomograph

B.
Quality Control Issues:

Centrifuge rotational speed should be checked yearly with a tachometer to validate rpm settings.  Results should be posted in a Q.C. Log and speed settings posted on the centrifuge.
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