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Legal guidelines
Relevant regulations at a European and national level 
oblige manufacturers to ergonomically design workstations 
at machinery [6 –10]. The machinery directive stipulates 
explicitly that: “When ergonomic principles are correctly 
applied, fatigue, physical and psychological strain (stress) 
of the users must be reduced to a minimum.” For safety 
cabinets this general requirement is implemented at 
 national level by the relevant standards (e.g. DIN EN 
12469 or DIN 12980) [11–12].

These occupational health and safety requirements 
are binding. Therefore, the obligation and responsibility 
lies with the manufacturer to implement these require
ments for the ergonomic design of workstations at 
 machinery.

The specific requirements on the design of workstations 
at machinery are specified by DIN EN ISO 14738 [13]. 
This is always based on a task analysis, which leads to  
the determination of the main working position. The de
sign of the workstation at machinery “safety cabinet” (SC) 
has to take into account the main working position as 
well as allowing for sufficient freedom of movement. Un
natural postures or awkward positions should be avoided 
(fig. 1).

Sedentary work reduces physical strain and prevents 
fatigue. A stable body support in the shape of an 
 ergonomically designed lab chair is essential (fig. 2). 
 Furthermore this is the optimal working position for 
 carrying out detailed work. The disadvantages are a 
 restricted workspace, limited physical strength as well as 
the risk of awkward posture. It is essential to be able to 
fit the dimensions of the workplace to the different sized 
users and the varying tasks. Changes in body posture in 
the shape of a leaning forward, upright, or leaning back
ward sitting position are imperative to enable a “dynamic 
 sitting position” (fig. 3).

Standing work at a SC should only be carried out 
using a standing aid. This results in a reduced load of 
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Ergonomics is the science of human work. It 
comprises the systematic examination of 
the properties and capabilities of a person 
in relation to his/her work and technical 
 environment. This generates comprehen-
sive data e.g. about body size on the basis of 
standardised methods – resulting in 
 differing requirements on the design and 
construction of the workplace [1–3]. If 
 attention is paid to these findings, the safety, 
well-being, performance and productivity 
can be increased. The ergonomic design of 
the “human machine system” is a preventive 
occupational safety. The ultimate aim is to 
optimise human well-being and the 
 performance of the overall system. A work-
place which has not been ergonomically 
 designed will cause the user to become ill in 
the long term. Unfavourable work conditons 
lead to awkward postures – the consequences 
can be injuries to the musculoskeletal system 
and an increased potential for errors [4–5].

body weight of up to 60 %. In addition, it enables quick 
changes in the standing position and thus leads to an 
increased freedom of movement and work space. Disad
vantages are the higher load on the legs and torso, as 
well as restricting blood circulation, when using a stand
ing aid. From this it follows that standing positions should, 
if possible, always be taken up in alternation with sitting 
positions.

The work surface height is defined as the height of 
the supporting surface. This should be chosen in such a 
way as to achieve a comfortable posture. The optimal 
work surface height is dependent on the task. Detailed 
work is carried out at a higher position than elbow height, 
and thus requires a raised work surface height. Active 
arm movements, in comparison, require the work surface 
to be at elbow height.

It is recommended that, if possible, the work surface 
should be heightadjustable to accommodate different 
sized people and to adapt to varying types of work. 
 Adjusting the height also facilitates changing between 
 sitting and standing tasks (fig. 4).

The significance of the ergonomic  
design of safety cabinets 
SC (fig.2) are for many biotechnological and pharmaceu
tical laboratories an important and compulsory safety 
 device [14 –32]. Especially the increasing use of top qua
lity SC with 3filter systems in high security laboratories 
require an ergonomic design, which can be adapted to 
specific requirements: complex tasks and devices require 
ergonomic approaches [33 –35]. 

Comprehensive design principles and anthropometric 
requirements are already available for workstations at 
machinery and have to be incorporated into the construct
ion design [36 –44]. In the following the individual ergo
nomic aspects for the design of a SC are illustrated.
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 Sedentary work
Advantages

Less energy expended
Less fatigue
Potential for detailed work
Stable, ergonomic body support

Disadvantages
Restricted work area
Limited physical strength
Risk of awkward postures

Recommendation
 Adapt workplace dimensions  
according to differences in  
body size and tasks
 Optimal: Adjustability of  
work surface and chair
Dynamic sitting

>
>
>
>

>
>
>

>

>

>

Standing work using a standing aid
Advantages

Quick changes in standing posture possible
Freedom of movement
Increased work space
Reduced load of up to 60% of body weight

Disadvantages
Restriction on working posture
Limiting blood circulation
Static load on legs (standing only)
Back strain

Recommendation
Use of standing aid
 Alternating between sitting  
and standing working posture
 Optimum adjustability of work  
surface height for changing  
working positions

>
>
>
>

>
>
>
>

>
>

>

Work surface height
Detailed work = high work surface height 
Active arm movements = work surface at elbow height
Recommendation

 Choose work height so as to adopt a comfortable 
posture
 Adjust work surface height  
to body measurements/size
Adjust work surface height to tasks
 Optimal: Adjustability of work  
surface height to “elbow height  
of the smallest sitting person” 
 to “elbow height of the largest  
standing person”

>

>

>
>

Fig.1 Ergonomic design principles of work stations at machinery to DIN EN ISO 14738.
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Fig. 3 Varied sitting positions by leaning forwards,  
backwards, or sitting upright, plus maximum legroom.

Fig. 4 Electric elevation stand: From a low sitting position  
to the highest standing position - it is all possible.

Fig. 2 Working at a safety cabinet.

Advertorial



Safe handling of hazardous materials  
in an ergonomic sitting position
Sitting in awkward positions at a SC can lead to postural 
deformity and lapses in concentration and impedes a safe 
working practice with biological materials and hazardous 
substances. Dynamic sitting with leant forward, upright 
and backward sitting positions enables comfortable 
 working in a relaxed posture. The prerequisite for this 
are free body movements. Especially SC with a 3filter
system have to be adapted to these requirements. In par
ticular in regard to legroom (fig. 3). The 10° forward tilted 
window enables increased freedom of movement for the 
upper body. An intelligently designed workspace enables 
the user to sit close to their work and be able to reach all 
paraphernalia comfortably. (fig. 5). 

Sitting or standing workplace?  
– Both is best!
DIN EN ISO 14738 recommends changing between sitting 
and standing positions. An elevation stand of a SC repre
sents the ideal solution for the user. As it allows not only 
the change between a sitting and standing position, but 
also a variation according to body size. The work surface 
height of a SC should be adjustable from elbow height of 
the smallest sitting person to elbow height of the largest 
standing person (fig.4).

Ergonomic design of the workspace 
People working at a SC have to be able to carry out 
 detailed work and active movements at elbow height 
without difficulty or fatigue. To achieve that several 
 requirements have to be met. An ergonomic working 
 position is achieved, when the arm support and work 
surface are located at the same height. The smallest angle 
between the upper and lower arm should amount to  
≥ 90°. The use of arm supports should be discouraged as 
these raise the work surface. This leads to an unfavour
able sitting position, which is aggravated upwards by the 
limited space (front screen) and consequently leads to awk
ward postures and tension in the neck and shoulder area.

The design of the front intake port as a Vshaped 
construction represents an optimal ergonomic solution. 
Furthermore the protective function in front of the entire 
work aperture of the SC is not impaired (fig. 5).

User friendly and relaxed  
operating conditions
Another significant point is the user friendly design. To 
guarantee straightforward monitoring, the display panel 
should be arranged within the field of view. Clearly laid 
out switches prevent irritation. Also, all switches should 
be easy to reach (fig. 6). From an ergonomic viewpoint a 
low sound pressure level of – LP ≤ 52 dB(A) – is very 
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Fig. 5 Arm support and work surface at the same height.

Fig. 6 Control panel within easy reach and display within 
field of vision.

Fig. 7 Ergonomically integrated EDP workspace.

Fig. 8 Easy to clean and with minimum effort.

BERNER INTERNATIONAL GmbH is the leading 
manufacturer of pharmaceutical and biotechno-
logical safety systems. Since 1982 the firm has 
 been involved in occupational and product safety 
for pharmaceutical and biotechnological applications. 
Safety systems for the safe handling of biological 
substances and cytotoxic drugs are our core 
 competency. 
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important. If this is to be achieved by reducing the air 
flow, it is imperative that the safety functions of the SC in 
the way of personal, product and cross contamination 
protection are not compromised. Equally, emphasis 
should be placed on low vibration s ≤ 5 µm (RMS) of the 
work surface as well as a high nominal illuminance level 
E ≥ 1.200 lx in the workspace. 

EDP assisted production
These days many users of SC work with EDP assisted 
systems to improve the safety of drug manufacturing 
 processes. In that respect it should be observed that all 
necessary components, such as monitor, interface(s), 
cables, PC, and if necessary scale and keyboard, should 
be integrated in such a way, as to guarantee the safe 
functioning of the SC. Important information should be 
within easy reach (fig. 7). It is recommended that the 
monitor should be set up outside the workspace of the 
SC. Thus, potential contamination of the monitor and 
 disruption of the air flow is prevented.

Easy to clean
Concluding it should be mentioned that in relation to 
cleaning there also are a few points to consider. This 
should be accomplishable without a lot of effort. Seg
mented work tops stand for easy cleaning and effortless 
lifting (fig. 8), especially in comparison to the onepiece, 
very heavy worktops. A wide opening front screen enab
les easy access to all areas within the workspace.

Summarising it can be said that the realisation of the 
above named points in line with the whole design 
 guarantee lasting stressfree working. In this way, illnesses 
arising from awkward postures, such as RSI (Repetitive 
Stress Injury) can be prevented [45 –46]. 

Literature from the author. Further information: www.berner-international.eu
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Figure 

Fig. 1: Foundations on the ergonomic design of work stations at machinery to DIN EN ISO 14738.  
Aus: DIN EN ISO 14738: Safety of machinery - Anthropometric requirements for the design of worksta-
tions at machinery (ISO 14738:2002); German version EN ISO 14738:2002 + AMD: 2004, Table 5-7,  
Berlin: Beuth Verlag, 2005 
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l.c.: in the place cited 

* available only in German 
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