
INTRUMENTASI BIOTEKNOLOGI
Program Studi Bioteknologi

Oleh: Seprianto, S.Pi, M.Si



Pertemuan Ke 4

Centrifuge, 
Microcentrifuges, Vortexs 

mixer, Minispins, Sanicator 
and Scale







Defenition

Centrifugation is a process that separates
solids from liquids and liquids of different
densities from each other by using
centrifugal force

Another Defenition
 spins liquid samples at high speed. 
 There are various types of centrifuges, 

depending on the size and the sample 
capacity. 

 They vary widely in speed and capacity
 work by the sedimentation principle, where 

the centripetal acceleration is used to separate 
substances of greater and lesser density





The rate of centrifugation is specified by the acceleration
applied to the sample, typically measured in Revolutions Per
Minute (RPM) or Relative Centrifugal Force (RCF). (RCF)
expressed in units of gravity (times gravity or × g).

The relationship between RPM and RCF is as follows

g = (1.118 × 10-5) R S2

R is the radius of the rotor in centimeters,
S is the speed of the centrifuge in

revolutions per minute (RPM)
g is values of RCF in units of times gravity





1. Small Benchtop
• with or without refrigeration
• slow speed (eg up to 4000 RPM)
• common in clinical labs (blood/plasma/serum separation)
• can take approx (up to) 100 tubes, depending on diameter

2. Microcentrifuges (“microfuge”, “Eppendorf”)
• take tubes of small vols (up to 2 mL)
• very common in biochemistry/molecular biology/ biological labs
• can generate forces up to ~15,000 x g
• with or without refrigeration

Types of Centrifuges



3. High Speed centrifuges
– 15,000 – 20,000 RPM
– large sample capacity depending on rotor
– normally refrigerated
– research applications

4. Ultracentrifuges → 65,000 RPM (100,000’s x g)
– limited lifetime
– expensive
– require special rotors
– care in use – balance critical!
– research applications

Types of Centrifuges



The influence of the particles' settling velocity
in centrifugation
size and shape,

centrifugal acceleration,

the volume fraction of solids present,

the density difference between the particle and
the liquid

viscosity of the medium

 rotor speed

Operation









Three microcentrifuge tubes: 2 mL, 1.5 mL and 200 μL (for PCR).

Care and Maintenance

 log book for centrifuge
regular inspection by authorised

personnel
oiling, bearings, swivel points
Cleanliness after used
ENSURE TUBES ARE BALANCED 

(esp.ultracentrifuges)

http://en.wikipedia.org/wiki/File:Eppendorf_tubes.jp
http://en.wikipedia.org/wiki/Polymerase_chain_reaction


Vortexs mixer



A vortex mixer, or vortexer, is a simple
device used commonly in laboratories to mix
small vials of liquid. It consists of an electric
motor with the drive shaft oriented
vertically and attached to a cupped rubber
piece mounted slightly off-center

Defenition

https://en.wikipedia.org/wiki/Electric_motor
https://en.wikipedia.org/wiki/Electric_motor
https://en.wikipedia.org/wiki/Electric_motor


Description of the unit

CONTINUOUS-SENSOR

 Continuous (indicator light off) allows continuous operation
mode even with different accessories;

 Sensor (indicator light on) allows automatic operation mode
even with different accessories.

 Speed Regulation knob of mixing speed from 0 to 3000 rpm

CONTINUOUS-TOUCH

respective modes:
 Continuous (indicator light off) allows continuous operation

mode even with different accessories
 Touch (indicator light on) allows automatic operation mode

even with different accessories



Part of Vortexs mixer



Minispin



Defenition

Mini spin or spindown are bench-top “personal 
centrifuge” designed for workstations in training and 
research laboratories in fields of bioscience, medicine 
and chemistry

 spins liquid samples at high speed.
 microcentrifuge tube can be centrifuged
 fixed-anggle rotor 



Specifications:

• Capacity:  200 uL - 2.0 mL (adapters available for smalle tubes)
• Maximum RCF: 12.000 x g (MiniSpin); 14.000 x g (MiniSpin Plus)
• Speed: 800-14,000rpm 
• Acceleration time to max. speed: 13 sec
• Deceleration time from max. speed: 12 sec
• Clear, easy-to-use digital display of time and speed
• Remarkably quiet operation
• Metal rotor housing
• Separate "Short Spin" button for fast, convenient quick spins
• without refrigeration



Sanication



Sonication : Is the act of applying sound energy or 
ultrasonic wave to agitate particles in a sample, for 
various purposes. 

• Ultrasonic frequencies (>20 kHz) are usually used, 
leading to the process also being known as 
ultrasonication

• Sonication can be used to remove dissolved gases 
from liquids by sonicating the liquid

Defenition

https://en.wikipedia.org/wiki/Ultrasound


Sonication can be used for the production of
• nanoparticles, such as nanoemulsions,nanocrystals, 

liposomes
• wax emulsions
• as well as for wastewater purification
• extraction of plant oil
• extraction of anthocyanins and antioxidants
• production of biofuels
• crude oil desulphurization, cell disruption polymer 

and epoxy processing, adhesive thinning, and many 
other processes

Aplication

https://en.wikipedia.org/wiki/Emulsion
https://en.wikipedia.org/wiki/Nanocrystal
https://en.wikipedia.org/wiki/Liposome
https://en.wikipedia.org/wiki/Biofuel


Types of Sonication

it is usually applied using an
• Sanicator ultrasonic bath 

• non-conformable 
• uncontrollably 

distributed through 
the tank. 

• low intensity 
• unevenly spread. 
• The repeatability and 

scalability of the 
process is very poor



Types of Sonication

• Sanicator ultrasonic probe

• a higher intensity and 
efficiency of the 
sonication process

• full control over the 
most important 
parameters – amplitude, 
pressure, temperature, 
viscosity, concentration, 
reactor volume.

https://en.wikipedia.org/wiki/Ultrasonic_probe
https://en.wikipedia.org/wiki/Ultrasonic_probe
https://en.wikipedia.org/wiki/Ultrasonic_probe


Types of Sonication

• Sanicator ultrasonic probe

https://en.wikipedia.org/wiki/Ultrasonic_probe
https://en.wikipedia.org/wiki/Ultrasonic_probe
https://en.wikipedia.org/wiki/Ultrasonic_probe


Scale



Defenition

Measurement standard of mass and weight of an
object with spesific accuracy established through
calibration with respect to a primary measurement
standard for a quantity of the same kind

The SI system of Units
• Kilogram
• Gram
• miligram



Mass Standards- Types of Masses

Masses made from brass and cast iron masses



Types and Classes of Balances

Weighing balances are classified into different types

The main categories are :

 Triple beam balances

 Two pan, three knife – edge balances

 Single pan, two knife – edge balances

 Analitycal balance

 Mass comperator



Triple beam balances

A triple beam balance is a type of
balance commonly used in the
laboratory to determine the mass (by
weight comparison) of samples. It is
called a triple beam because of the
three beams on the scale that are
used for determining the weight of
the item. The first beam measures 0
to 10 grams, the middle beam
weighs in 10 gram increments and
the far beam weighs in 100 g
increments.



Two pan, three knife – edge balances

Two pan three knife balance consist 
of main beam carrying two pans at 
its ends. The central knife edge is 
normally equi-distant from the pan 
knife edges and due to this reason 
these balance are also known as 
equal arm balances.
This type of balance is mostly used in 
high precision metrology 
laboratories for calibration of 
secondary level masses



Single pan, two knife – edge balances

single pan two knife balance consist 
of main beam carrying single pans at 
one ends. masses attached to the 
pan assembly so that whenever a 
load is placed on the pan an 
equivalent mass is lifted from the 
pan.  This means that the load to be 
supported by the knife edges is fairly 
constant and balances of this type 
are often referred to as constant 
load balances.



Analitycal balances

A class of balance designed to
measure small mass in the sub-
milligram range. The measuring
pan of an analytical balance (0.1
mg or better) is inside a
transparent enclosure with
doors so that dust does not
collect and so any air currents in
the room do not affect the
balance's operation



Mass comperator
Mass comparators are used for
comparison of precision masses.
Generally the construction of
these balances is similar to
electromagnetic force
compensation type but they are
built with more precision and
stability. Mass Comparators are
available in capacities in the
range 0.1 µg to 20 kg with
excellent repeatability and
linearity




