
Cleanroom humidity measurement for  
the life science industry

/ APPLICATION NOTE

Built-in value

▪ Recessed, slim design of the 
panel display without holes 
and grooves makes the device 
easy to clean

▪ Sensors and display resistance 
to hydrogen peroxide 
decontamination

▪ Proven HUMICAP® 180R sensor 
for superior long-term stability

▪ 3-point NIST traceable 
calibration (certificate 
included)

▪ On-site calibration with  
HM70 Hand-Held Meter or  
PC connection

Regulators also demand that 
instruments are calibrated at regular 
intervals and that they operate 
within the error limits defined in 
the standard operating procedure. 
Manufacturers must keep records of 
adherence to operating limits and the 
regular maintenance of instruments 
so that safe and reliable operating 
conditions can be proven at all times.

These requirements mean that 
humidity sensors are subjected to 
many chemicals that are not normally 
found in standard HVAC applications. 
Sensors that perform well enough 
in normal office environments may 
not be suited for these demanding 
environments. In addition, sensors 
that have performed well for decades 
may drift rapidly or fail completely 
in these settings. The cost of 
such failures can be significant if 
the quality of the products being 

Medical instrument manufacturers and pharmaceutical 
companies are required to adhere to strict cleanroom 
standards. These requirements call for the continuous 
monitoring, measurement, and control of the environmental 
conditions in cleanrooms. For example, regulators demand 
records of the temperature and humidity conditions during 
manufacturing, and batch quality testing. Cleanrooms are also 
frequently decontaminated for pathogen control to maintain 
the required conditions across the variety of products and 
batches produced in the facility. This means that the sensors 
and displays used in these facilities have to be easy to clean 
and able to withstand regular wet wiping and exposure 
to different sterilization agents and methods, for instance 
hydrogen peroxide fumigation. 
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monitored deteriorates or if proper 
manufacturing conditions can 
no longer be proven. From this 
perspective, it is important to 
consider the value of production 
monitoring in comparison to the cost 
of scrapping one or several product 
batches.

Vaisala is the reliable choice 
for humidity measurements in 
cleanroom settings. We developed 
the HUMICAP® capacitive humidity 
sensor 40 years ago and have 
extensive experience of humidity 
measurement in a variety of 
demanding environments.

Measurement data  
always visible
The best location for humidity 
measurement is often in a ventilation 
duct. For compliance and record 
keeping purposes a display 
showing the desired measured 
values is often required at a visible 
location inside the cleanroom. The 
Vaisala HMD112 transmitters with 
RDP100 remote display panel are 
designed specifically for cleanroom 
applications. The RDP100 display 
panel can be easily installed in 
selected locations, such as on a wall, 
allowing easy review of measurement 
data wherever needed.

Stable sensors 
guarantee high quality 
measurements 
Many sensors offer a high level of 
accuracy straight out of the box. 
However, the practical usability 
of the sensor and the required 
calibration interval is in practice 
determined by the stability of the 
sensor. The Vaisala HUMICAP® 180R 
sensor has been developed with 
stability and chemical resistance 
in mind. Chemical resistance is 
particularly important in settings 
where disinfectants and various 
cleaning agents are used. 

Vaporized hydrogen peroxide (VHP) 
is frequently used for disinfection in 
many life science cleanrooms. The 

The HMD112 transmitter, in combination with the RDP100 remote display, is an 
excellent choice for measuring temperature and humidity in cleanrooms.

HUMICAP® 180R sensor used in the 
HMD112 is designed to be compatible 
with most cleaning and sterilization 
agents. It is also compatible with 
hydrogen peroxide and will actually 
show the true saturation level of the 
humid VHP gas. The stability of this 
sensor has been demonstrated over 
hundreds of decontamination cycles. 

When frequent and heavy 
condensation of hydrogen peroxide 
is expected, sensor stability can be 
improved further using a catalytic 
filter that splits the hydrogen 
peroxide into water and oxygen.

For this purpose Vaisala has 
developed a unique humidity 
sensor where the catalyst is 
integrated into the sensor itself – the 
HUMICAP®180VHP. This optional 
sensor can also be used when a true 
water vapor content measurement 
of the hydrogen peroxide vapor is 
desired.

Cleanroom-optimized 
panel display
Cleanroom equipment and 
instruments need to generate 
minimal contamination and be easy 
to clean. The RDP100 remote display’s 
recessed design and very thin front 
panel (8 mm) minimize the surface 
area to be cleaned. The instrument’s 
smooth surface does not have any 

holes or grooves, making it easier to 
keep clean and free of contamination. 
In addition, the front panel is made of 
AISI304 steel and glass, both of which 
have excellent resistance to the 
most commonly used detergents and 
disinfectants, as well as hydrogen 
peroxide decontamination. 

Traceable measurements 
and calibration options
Regular calibration is a regulatory 
requirement to ensure the ongoing 
accuracy of measurements and, 
ultimately, to safeguard products 
and consumers. However, it poses a 
challenge to organizations: how to 
ensure compliance without costly 
downtime. 

All HMD112 transmitters are 
delivered with a traceable calibration 
certificate for both the humidity 
measurement itself and the current 
outputs used. In addition, the 
transmitters can be easily checked 
on-site using a HM70 handheld meter 
with minimal disruption to normal 
operations. The HM70 connects to a 
digital service port on the transmitter 
circuit board and the transmitter 
reading can easily be compared to 
the calibrated reference probe on 
the HM70. The need for laboratory 
calibrations can be significantly 
reduced if standard operating 
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procedures are defined. This way 
only transmitters that deviate from a 
preset limit defined in the handheld 
reference instrument need to be sent 
for calibration. It is also possible 
to adjust the measurement with 
the HM70. This is a good option if 
the measured conditions vary only 
slightly around a standard value. 

The display unit does not require 
calibration as the data is transmitted 
digitally between the sensor and 
the display. The transmitters are 
interchangeable and use a generic 
communication format that allows 
the swapping of sensors without any 
configuration or setup, for example 
if some transmitters need to be sent 
offsite for calibration or service.

The HMD112 transmitter can be 
easily checked on-site using a HM70 
handheld meter.

Vaisala service centers offer the 
highest level of calibration accuracy 
and the widest range of services, 
encompassing accreditation, 
traceability, repairs, and upgrades 
– traceable to the SI through 
national or international standards 
(commonly referred to as NIST 
traceability). Vaisala is certified to 
ISO9001. In addition to this,  
Vaisala’s offering includes 
calibrations accredited to  
IEC/ISO17025:2005,  
ANSI/NCSL Z540-1, ANSI/NCSL 
Z540.3, and is complaint to  
ISO10012 available at select  
locations.
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