
beckman.com/spINSIGHTS

Revolutions Per Minute
Tubes

Di�erential Centrifugation

Workflow Enhancement

Principles

Purification Education
Fixed Angle

Fixed Angle
Density Gradient

Consumables

Density Gradient

B
io

Sa
fe

k-
Fa

ct
o

r

Continuous Flow

Analytical Ultracentrifugation

High Performance
Tabletop

Sterile
Certified Free

A
cc

el
er

at
io

n
B

io
C

er
ti

fi
ed

BioCertified

Sample Handling

 Is
o

p
yc

ni
c

Separation

Advice

Adapters

Adapters

HarvestLine Consumables

Swinging Bucket

Bottles

Applications
BottlesE

�
ci

en
cy E
lu

tr
ia

ti
o

n
R

at
e 

Z
o

na
l

Rate Zonal AUC

A
U

C

RCF

Tips

RCF

RPM

R
P

M

Labware

RCF

FAQs

g
-F

o
rc

e

Pellet

g-Force
Rotors FAQs

FAQs

k-Factor

Pellet

Ultracentrifugation

W
o

rk
fl

ow
 E

nh
an

ce
m

en
t

Safety
Safety

Labware

Sample Handling

g-Force
Questions

Best Practices Tubes

Centrifugation

Bottles

A
p

p
lic

at
io

ns

Q
ue

st
io

ns

A
d

ap
te

rs

A
d

ap
te

rs

Supernatant

Se
p

ar
at

io
n

Se
p

ar
at

io
n

H
ar

ve
st

Li
ne

r

Ti
p

s

Density

s INSIGHTS

In this issue: Learn about RPM, RCF, k-factor, and protocol transfer tools Issue | 003

Senior Applications Scientist
Ross VerHeul, PhD

How can I transfer an existing  
centrifugation protocol to a  
new rotor, bottle, or tube?
Protocol transfer is a common occurrence when scaling up a process 
to higher volume or improving efficiency by increasing speed. 
Though the process of going through a series of calculations to 
transfer an existing protocol can be a daunting and time-consuming 
task, Beckman Coulter offers convenient software tools and online 
solutions to facilitate seamless protocol transfer.
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Simplify Protocol Transfer
Speak the Same Language – RPM vs. RCF
Depending on the source, a centrifugation protocol may be 
described in units of RPM (revolutions per minute) or RCF (relative 
centrifugal field) – RCF is also known as g-force (x g) and is 
typically reported for the maximum radius (rmax). RCF and RPM 
can be interconverted using the rotor radius, though transferring 
a protocol to a new tube, bottle, or rotor requires additional 
information on the existing and new setups.

Simplify Protocol Transfer – Available Tools
Properly transferring a centrifugation protocol requires 
more than simply matching RPM or RCF values, and 
tracking down rotor and tube dimensions can be a 
tedious process. Optima XPN ultracentrifuges include 
eXpert simulation software, including a streamlined 
tool for switching to new rotors or tubes. Additionally, 
the online rotor calculator offers pre-loaded specs to 
simplify protocol transfer.

Summary
Moving a centrifugation protocol to a new setup can be a chore to calculate by hand. Beckman Coulter 
offers tools to save you time and simplify protocol transfer. Click here to check out the rotor calculator 
tool, or visit beckman.com/spINSIGHTS to explore other topics.

Equate g-Force with Performance – k-Factor
Switching from one rotor or tube to another 

often changes the rmin and rmax, and the maximum 
g-force does not capture efficiency. A metric 

called the k-factor considers pathlength and RCF 
to represent pelleting efficiency. The k-factor also 
accounts for run time and offers simple protocol 
conversions when using different rotors, tubes or 

bottles, adapters, and fill volumes.
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Protocol Transfer with Optima eXpert Software

1. Input Current Protocol

3. Output New Protocol

2. Input New Setup
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