
VACUUM TECHNOLOGY EXPOSES  
DOPING OFFENDERS

Faster, higher, further: The demands of competitive sport are 
growing relentlessly. Many athletes bow to the pressures of 
these expectations by turning to banned doping substances. 
Ever since the scandal involving Russian athletes who used 
prohibited substances in great numbers during the 2014  
Winter Olympics in Sotchi to enhance their performance,  
doping has moved well and truly to the forefront of public  
attention. Earlier still, a great stir was caused by the forfeiture 
of the Olympic gold medal awarded to the Jamaican 
4x100-meter relay team during the summer games in Peking 
in 2008. More recently, numerous cases of doping have been 
uncovered in cycling and football.

Besides the often considerable risks of causing lasting harm 
to the individual’s health, the existence of unequal chances  
in sporting competitions is one of the principle reasons for 
banning doping agents. Accordingly, an updated list of all  
prohibited substances is issued each year. A doping test in 
connection with major sporting events then verifies whether 
athletes have taken one or more of these substances to boost 
their endurance, overall performance, or strength. These tests 
can only be conducted with the aid of vacuum technology.

Mass spectrometer for doping analysis

Doping tests involve examining a urine sample provided by 
athletes to search for prohibited substances. To begin with, 

Pfeiffer Vacuum provides solutions for mass spectrometry testing
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the sample is pretreated, such as with a solvent for extraction. 
Only after this is it possible to analyze the sample. For this 
purpose, the mixture is separated into its components using 
gas or liquid chromatography.

The various constituents are then identified with a mass spec-
trometer, which analyzes the composition of the substance 
under vacuum conditions using partial pressure measurement. 
During this process, prohibited substances leave a character-
istic fingerprint in the mass spectrum. This is used to identify 
the component parts. Even if the substances are contaminat-
ed with masking agents, they can still be identified conclu-
sively by resorting to procedures such as derivatization. This is 
a process used to obtain a product derived from a basic sub-
stance. The resulting product differs from the basic substance 
by having a different atom instead of a hydrogen atom or a 
functional group. An atom may even be removed in the pro-
cess. The chemical and physical properties of these derivates 
may differ considerably from the basic substance.

An additional, more advanced analysis technique may also  
be used to identify the doping agent conclusively. This could 
be a technique such as high-resolution mass spectrometry or 
isotope mass spectrometry. 

This analysis method closely resembles the detector used in  
a commercial helium leak detector. No matter what mass 
spectrometry method is used – it relies on vacuum technology 
to make it work.

Doping test solutions from Pfeiffer Vacuum

Pfeiffer Vacuum provides ideal solutions for manufacturers of 
doping analysis equipment. Turbopumps from the HiPace 80 
and HiPace 300 series, in standard versions as well as in  
SplitFlow™ variations, are the pumps of choice for this  
purpose. Used in conjunction with rotary vane pumps from 
the DuoLine range or MVP-type diaphragm pumps, pump  
systems with this design guarantee vacuum conditions that 
will reduce systematic device defects to a minimum.

Pfeiffer Vacuum has a customer base that includes all leading 
manufacturers of special mass spectrometers for doping  
analysis. The vacuum equipment is expected to satisfy  
stringent requirements: Products must be powerful, work  
precisely, have a long lifetime, and be as low-maintenance  
as possible.

As Ralf-Carsten Hübscher, application specialist at Pfeiffer 
Vacuum, puts it: “Measuring accuracy and precision are deci-
sive criteria, especially when it comes to sensitive applications 
such as doping analysis which, after all, has major repercus-
sions for top-class sport. These criteria are also what our cus-
tomers have come to expect from us, since they know that 
only components that work perfectly can be used to design 
reliable mass spectrometers for analyzing doping agents. Our 
customers value the high quality and reliability of our vacuum 
solutions, and have done so for many years.”

Figure 1: Vacuum technology is used to analyze whether an athlete has taken doping substances
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Figure 3: DuoLine rotary vane pump and MVP diaphragm pump made by Pfeiffer Vacuum

Advantages of Pfeiffer Vacuum solutions at a glance:

Turbopump HiPace 30
 ■ Smallest high-power turbopump on the market
 ■ Easy to integrate into small analysis systems
 ■ Low weight, ideal for mobile uses
 ■ Long maintenance intervals for long service life

Turbopump HiPace 300
 ■ Specially for high vacuum and ultra-high vacuum  

applications
 ■ Very high compression, especially for light gases
 ■ Best results also when used with diaphragm pumps
 ■ Intermittent operation saves more than 90% of energy 

without any loss of power 

SplitFlow™ turbopump
 ■ Minimal space needs due to compact construction
 ■ High pumping speed and maximum compression  

for all gases
 ■ Maximum operating reliability by monitoring all  

operating data

DuoLine rotary vane pump
 ■ Longer service life due to optional maintenance-free  

magnetic coupling
 ■ Optimized pump cooling increases lifespan and range  

of applications
 ■ High operating reliability through hydraulically controlled 

high vacuum safety valve
 ■ Convenient system integration due to small footprint  

and optimal arrangement of vacuum connections

MVP diaphragm pump
 ■ Completely dry, oil-free vacuum
 ■ Low-vibration and low-noise
 ■ Compact design
 ■ High operating reliability and long diaphragm life
 ■ Maintenance-friendly through easy diaphragm and  

valve replacement

Figure 2: Pfeiffer Vacuum HiPace 30, HiPace 300, and SplitFlow-type turbopumps
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Are you looking for a 
perfect vacuum solution?
Please contact us:

Pfeiffer Vacuum GmbH
Headquarters · Germany
T +49 6441 802-0

www.pfeiffer-vacuum.com

VACUUM SOLUTIONS FROM A SINGLE SOURCE 
Pfeiffer Vacuum stands for innovative and custom vacuum solutions worldwide,  
technological perfection, competent advice and reliable service.

 
COMPLETE RANGE OF PRODUCTS 
From a single component to complex systems:
We are the only supplier of vacuum technology that provides a complete product portfolio. 

COMPETENCE IN THEORY AND PRACTICE 
Benefit from our know-how and our portfolio of training opportunities!  
We support you with your plant layout and provide first-class on-site service worldwide.


