
Thermo Scientific TurboFlow technology 
is an automated online sample preparation
technique for complex matrices for the mass
spectrometer. It enables users to inject com-
plex matrices such as food, plasma, urine
and other biological matrices directly into
the mass spectrometer – without prior 
sample pretreatment.

Labs around the world are simplifying
their methods by performing sample 
preparation and liquid chromatography
together in one step.  Save money
effortlessly and boost productivity, without
compromising data quality or sensitivity.

TurboFlow™ technology combines the
principles of turbulence, diffusion and
chemistry to quickly eliminate matrix
interferences while capturing
analytes of interest. The ability to
analyze complex samples with
high sensitivity using minimal
resources is the direct result of
TurboFlow technology.

Thermo
Scientific
Transcend TLX
system is powered
by TurboFlow
technology

An innovative approach to
sample preparation based on
chromatographic principles.

m a s s  s p e c t r o m e t r y Product Specifications
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Thermo Scientific
TurboFlow Technology 
Automated online sample preparation

• Minimize sample preparation –
simplifies complex sample
preparation protocols

• Reduce ion suppression –
achieves better data quality

• Simplify method development –
uses the same method for
different matrices

• Save time – injects samples
directly into LC/MS system
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Rat Plasma

Minimize Sample Preparation
TurboFlow technology eliminates up to 2/3
of the sample preparation steps required by
traditional methods, such as liquid-liquid
extraction.  Automated online sample

Three chromatograms show an analyte directly injected into a mass spectrometer followed by the addition of rat plasma. The TurboFlow
method shows no significant ion suppression, while a drop in the signal is evident in the both PPT and SPE methods.

TurboFlow methods enable users to remove most of the time-consuming steps required by traditional sample preparation methods 
  – maximizing sample throughput while minimizing errors and variability.

Less Steps,
Faster Results

Liquid-Liquid Extraction (LLE)

1. Aliquot of sample
2. Spike with IS
3. Add buffer
4. Add MTBE
5. Shake 10 min
6. Centrifuge
7. Remove organic
8. Evaporate to dryness
9. Reconstitute

10. Transfer to plate
11. Inject onto column

Solid Phase Extraction (SPE)

1. Aliquot of sample
2. Spike with IS
3. Add 0.1N HCL
4. Condition sorbent
5. Add sample to sorbent
6. Wash
7. Evaporate
8. Reconstitute
9. Transfer

10. Inject onto column

Protein Precipitation (PPT)

1. Aliquot of sample
2. Spike with IS
3. Add acetonitrile
4. Centrifuge
5. Remove supernatant
6. Reconstitute
7. Transfer to plate
8. Inject onto column

TurboFlow Method

1. Aliquot of sample
2. Spike with IS
3. Centrifuge
4. Inject onto column

Reduce Ion Suppression

TurboFlow technology effectively removes
sample components and matrix
interferences that typically cause ion
suppression. In a recent study, raw plasma
samples analyzed with TurboFlow
technology produced no ion suppression.

preparation techniques enable TurboFlow
methods to prepare and analyze samples up
to 95% faster than traditional methods.

A direct comparison of various sample
preparation methods demonstrates less ion
suppression with TurboFlow methods. 

Rat Plasma PPT Rat Plasma SPETurboFlow Method
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Save Time

TurboFlow technology allows for direct
injection of complex matrices, like food and
biological fluids, making screening with
LC/MS practical.  Multi-step sample
preparation protocols have been simplified
as seen below with the blood spot protocol.

The same TurboFlow method was used for multiple matrices (PBS, BSA, and rat plasma) thus eliminating the need to spend weeks develop-
ing individual methods for each.

Simplify Method Development

Most often times your TurboFlow method
can be transferred to different matrices,
eliminating time-consuming method
development, which can take weeks.

Manual Solvent Extraction TurboFlow Method

Punch 3/16” Disc

Add IS Solution

Mix

Extract with Ether

Remove Supernatant

Repeat Extraction

Combine Extracts

Evaporate Ether

Transfer

Inject onto HPLC 
Sample Injection Every 12 minutes

Sample Prep Time: 390 Minutes
Time for 100 Samples: 26.5 Hours 

Reconstitute in Mobile Phase

Punch 3/16” Disc

Add IS  Extraction Solvent 

Mix

Transfer

Inject onto a TLX-4 System
Sample Injection Every 2 minutes

Sample Prep Time: 60 minutes
Time for 100 Samples: 4.3 Hours

Blood Spot Analysis 
TurboFlow Method

TurboFlow Method
Saves 22.2 Hours
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Diffusion: Separates Large and
Small Molecules

TurboFlow technology leverages the 
difference in diffusion rates of small 
and large molecules.

The mobile phase quickly flushes the
large sample molecules through the column
to waste. The small sample molecules,
which have a higher diffusion rate than the
large sample molecules, interact with the
stationary phase and diffuse into the
particle pores.

Compared to alternate online sample
preparation techniques, TurboFlow
technology is the most efficient at removing
large molecules based on size exclusion –
resulting in the cleanest samples entering
the mass spectrometer.

Chemistry: Retains Small
Molecules

TurboFlow technology employs chemistry to
further separate analytes from other sample
molecules. The patented TurboFlow
columns, used with the Transcend™ TLX
system, are the only columns available to
perform turbulent flow chromatography.

Of the sample molecules that enter the
pores, those that have an affinity to the
chemistry inside the pores bind to the
column particles’ internal surface. The small
sample molecules with a lower binding
affinity quickly diffuse out of the pores and
are flushed to waste.

A mobile phase change then elutes the
small molecules that were bound by the
TurboFlow column to the mass spectrometer
or to a second analytical LC column for
further separation.

Turbulence: Enables Fast
Separation
TurboFlow technology optimizes turbulence
to separate analytes from food and biologi-
cal samples prior to analysis with a mass
spectrometer.

The mobile phase flows through the
TurboFlow column creating high linear
velocities, which are greater than what is
typically seen in HPLC columns. The large
interstitial spaces between the column
particles and the high linear mobile phase
velocity creates turbulence within the
TurboFlow column.
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Comparison of online sample clean-up methods. TurboFlow technol-
ogy is superior in removing protein matrices compared to SPE and
RAM columns, resulting in better quality data. 
(Email TurboFlow@thermo.com to request the complete application note.)

TurboFlow Columns:
TurboFlow columns perform two types of
separation, size exclusion and chromatog-
raphy, and are available in a variety of col-
umn chemistries to accommodate different
analyte types.

TurboFlow columns effectively remove
large molecules, which are the primary
interference in a biological matrix. When
compared to alternate online sample
preparation methodologies, such as
restricted access media (RAM) and SPE,
TurboFlow columns are the most efficient
at removing proteins based on their size,
resulting in better quality data.

TurboFlow columns can be used
exclusively with Transcend TLX systems.


