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Comprehensive gas supply across the globe

Linde Healthcare supplies medical gas to clinics and hos-
pitals in more than 50 countries around the world. When it 
comes to medical care, it is vital that diagnostic and ther-
apeutic applications function reliably,  complying with the 
KLJKHVW�SRVVLEOH�VDIHW\��TXDOLW\�DQG�HIÀFLHQF\�VWDQGDUGV�
worldwide. Gaseous oxygen is stored under extreme 
pressure in cylinders. Medical oxygen for mobile use is 
generally available in cylinder sizes of between two and 
ÀYH�OLWUHV��$W�D�SUHVVXUH�RI�����EDUV��RQH�OLWUH�RI�PHGLFDO�
R[\JHQ�LV�HTXLYDOHQW�WR�����OLWUHV�RI�R[\JHQ�DW�QRUPDO�DLU�
pressure.

Oxygen cylinders with an analogue pressure gauge have 
EHHQ�XVHG�WR�VXSSO\�PHGLFDO�JDV�IRU�PRUH�WKDQ����\HDUV��
The user takes a reading of the remaining oxygen on a 
physical table and calculates it based on the residual 
SUHVVXUH��WKH�VL]H�RI�WKH�F\OLQGHU�DQG�WKH�VHW�R[\JHQ�ÁRZ��
This requires an enormous amount of human resources, 
as hospitals use up to 1,000 gas cylinders every day, with 
each cylinder lasting for around three hours when used at 
WKH�PD[LPXP�ÁRZ�UDWH��7KHVH�KXJH�ORJLVWLFV�DUH�KDQGOHG�
by the nursing staff themselves.

2[\JHQ� LV� WKH�PRVW� DEXQGDQW� HOHPHQW� LQ� WKH� (DUWK·V� FUXVW� DQG� WKH� VHFRQG�PRVW� FRPPRQ� RI� WKH� (DUWK·V� 
HOHPHQWV�DV�D�ZKROH��:LWKRXW�R[\JHQ��KXPDQV�FDQQRW�VXUYLYH�DQG�KHDOWK�SURIHVVLRQDOV�FDQQRW�VDYH� OLYHV�� 
Supplying medical oxygen requires extensive logistics and many human resources. Linde Healthcare is one 
RI�WKH�OHDGLQJ�PHGLFDO�JDV�VXSSOLHUV�DQG�KDV�UDLVHG�WKH�PDQDJHPHQW�RI�R[\JHQ�F\OLQGHUV�WR�D�QHZ�OHYHO��LQ�
SDUWQHUVKLS�ZLWK�.(//(5�$*�I�U�'UXFNPHVVWHFKQLN� 

'LJLWDO�R[\JHQ�YDOYH��
SDYLQJ�WKH�ZD\�IRU�WKH�IXWXUH
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Linde Healthcare came up with the idea of a digital  
display on oxygen cylinders with the aim of simplifying 
KRVSLWDO�ORJLVWLFV��7KH�SURMHFW�GHÀQLWLRQ�ZDV�WR�GHYHORS�D�
digital valve which is compatible with the existing, durable 
R[\JHQ�F\OLQGHUV���/LQGH�IRXQG�LWV�ZD\�WR�.(//(5�$*�I�U�
'UXFNPHVVWHFKQLN�YLD�DQ�RIÀFLDO�FDOO�IRU�SURMHFWV�

1HZ�OHYHO�RI�FRPSHWHQFH�
WKDQNV�WR�FRPSOH[�VWDUWLQJ�SRLQW

.(//(5�$*� I�U� 'UXFNPHVVWHFKQLN� LV� (XURSH·V� OHDGLQJ�
manufacturer of isolated pressure transducers and trans-
mitters. Its many years of experience in providing custom-
ised solutions and its relish for new challenges made the 
company an ideal partner for Linde. KELLER has been 
GHYHORSLQJ� ÀOO� OHYHO� PHDVXUHPHQWV� ZLWK� VSHFLÀFDOO\� GH-
VLJQHG�VHQVRUV�IRU�DOO�PDQQHU�RI�GLIÀFXOW�HQYLURQPHQWV�IRU�
many years now. With the project for Linde Healthcare, 
however, KELLER took the deliberate decision to take on 
this new challenge in order to further develop its internal 
infrastructure and process operations for products in the 
medical industry.

$VLGH�IURP�PDNLQJ�LW�FRPSDWLEOH�ZLWK�WKH�H[LVWLQJ�F\OLQGHU��
QR�PRGLÀFDWLRQV�WR�WKH�VWUXFWXUH�RI�WKH�QHZ�GLJLWDO�YDOYH�
were permitted. In addition, the sensors must also meet 
the high purity standards required for medical oxygen 
applications. In order to meet these standards, KELLER 
had to develop a completely new sensor which was fully 
WDLORUHG�WR�WKH�VSHFLÀHG�HQYLURQPHQW��7KH�VHQVRU�QHHGV�
to be able to measure pressure ranges of up to 300 bars 
and must be manufactured in a sterile room.

From analogue to digital

,Q�RUGHU�WR�PHHW�WKHVH�VWULFWO\�GHÀQHG�VSHFLÀFDWLRQV��WKH�
project team tested out a variety of designs and proto-
types until they found the perfect combination. The re-
cently developed pressure transmitter is extremely robust, 
reduced to the bare essentials and is made with materials 
that tolerate oxygen particularly well. With these qualities, 
WKH�3$���VHQVRU�E\�.(//(5�H[FHOV�ZLWK�LWV�YHU\�FRPSDFW�
VWUXFWXUH�DQG�LV�QRZ�EHFRPLQJ�WKH�FHQWUHSLHFH�RI�/LQGH·V�
digital oxygen cylinders.

Oxygen cylinder with
analogue pressure gauge

Innovative gas cylinder system
with digital display and acoustic signal
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The analogue sensor built into the valve measures the 
pressure of the gaseous oxygen in the cylinder and sends 
this information to the electronics behind the display via 
a plug connection. The patient can access the following 
prepared data at any time using clear icons.

5HPDLQLQJ�R[\JHQ�DQG�ÁRZ
'LVSOD\�RI�WKH�WLPH�UHPDLQLQJ�ZLWK�WKH�FKRVHQ�ÁRZ 
setting

Fill level

&XUUHQW�ÁRZ�UDWH

Safety alert symbols
Critical situation

*DV�ÁRZ�LV�ORZHU�WKDQ�VHW�ÁRZ

Temperature too high or too low

Low battery level

No acoustic signal

0DJQHWLF�ÀHOG�GHWHFWHG

Status
New, unused cylinder

In addition to the digital display, the valve also has an 
acoustic and visual alert signal. The alarm indicates critical 
VLWXDWLRQV� VXFK� DV� D� ORZ� ÀOO� OHYHO� RU� D� OLPLWHG� JDV� ÁRZ�
caused by a bend in the hose. This gives patients greater 
safety when monitoring the cylinder themselves.

This new and innovative gas cylinder system is called 
LIV® IQ (Linde Integrated Valve) and has become very 
well established on the market.  The major advantage of 
this system lies in the self-monitoring aspect and the better 
mobile oxygen supply, for example when transporting a 
patient. Furthermore, it helps nursing staff tremendously 
as they spend less time taking readings as they know 
down to the exact minute how much longer the oxygen 
will last with the current settings.

1HWZRUNLQJ�RI�GLJLWDO�R[\JHQ�F\OLQGHUV�

The optimisation of medical gas supplies will go a step 
further in the future. There are plans for an IoT (Internet of 
7KLQJV��SURFHVV�IRU�WKH�/,9��,4��7KH�YDOYH·V�GLJLWDO�GDWD�
will then be integrated into an internal hospital network via 
radio and prepared in a customer-friendly way.

Nursing staff can access all digital, acoustic and visual dis-
play information from any workstation within the hospital 
across a network. Once again, this vastly reduces the  
additional effort of checking each oxygen cylinder in situ.

This step towards the Internet of Things is currently being 
developed by Linde Healthcare. With this planned solu-
tion, the next generation of the LIV® IQ will revolutionise 
how oxygen cylinders are managed in hospitals.

3RWHQWLDO�,R7�VROXWLRQ�IRU�
QHWZRUNHG�JDV�F\OLQGHU�V\VWHPV

Radio transmission
Valve data

Monitoring of the 
oxygen cylinders from 

any workstation

Integration into
the hospital network
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Linde Healthcare is a global business unit of the Linde 
*URXS�DQG�VSHFLDOLVHV�ZRUOGZLGH�LQ�WKH�ÀHOG�RI�LQWHJUDWHG�
respiratory care, covering everything from the pharma-
ceutical supply of gases and the medical products that 
go with them to supplying patients at home and in spe-
cialised ventilation care centres. Safety, quality and inno-
vation of treatments and services are the main areas of 
focus at all times. Linde Healthcare also operates in more 
than 60 countries.

<RX�FDQ�ÀQG�PRUH�LQIRUPDWLRQ�DW
www.linde-healthcare.com

« When you break new technological ground as Linde 
has done with the LIV® IQ, it is very reassuring to have 
the best experts on your team. When it comes to pres-
sure measurement technology, there was no doubt that 
KELLER met these requirements admirably. What is  
important in our case is not only that our suppliers have 
the necessary technical expertise, but also that they are 
prepared to offer individual solutions. Last but not least, 
only top production quality is good enough when it comes 
to medical applications. In KELLER we have found a part-
ner who emphatically supports us in this endeavour. »

.(//(5�$*�I�U�'UXFNPHVVWHFKQLN has 450 employees 
DQG�RYHU� ��� \HDUV·� H[SHULHQFH� LQ� SURGXFLQJ� SLH]RUHVLV-
tive measurement technology. The company has been 
developing customised pressure sensors for all manner 
RI�FKDOOHQJLQJ�DSSOLFDWLRQV�HYHU�VLQFH�LW�ZDV�IRXQGHG��$Q�
LPSRUWDQW�ERQXV� LV� WKH�FRPSDQ\·V�JUHDW�ÁH[LELOLW\��ZKLFK�
enables requests from customers to be met accordingly.

  

« Thanks to the close cooperation with Linde, KELLER
was able to gain valuable knowledge about the market 
requirements for medical oxygen in the product develop-
ment and launch phases. This is how, for instance, the 
TXDOLW\�RI�WKH�ZRUNLQJ�HQYLURQPHQW�LQ�VSHFLÀF�SURGXFWLRQ�
departments at KELLER was boosted to a new level. In 
UHWXUQ��/LQGH�ZDV�DEOH�WR�EHQHÀW�IURP�.(//(5·V�H[WHQVLYH 
H[SHULHQFH� LQ� WKH� ÀHOGV� RI� SUHVVXUH� VHQVRU� PHDVXULQJ�
and sensor data analysis and compensation. With the 
pressure sensors that are currently being developed, the 
joint path into the future of intelligent oxygen cylinders is 
being paved. »

0LFKDHO�0DFN
Product Manager 
.(//(5�$*�I�U�'UXFNPHVVWHFKQLN

%HUQG�5LHNHU
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