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The osmolality of solutions used in the clinical and pharmaceutical field is an important issue that requires regular 

monitoring. Especially infusion solutions but also solutions for external use like eye drops and rinsing solutions 

must be isotonic to ensure the physical well-being of humans. In this study, the osmolality of commercially 

available pharmaceutical solutions were determined using the KNAUER K-7400S Semi-Micro Osmometer.

SUMMARY

INTRODUCTION
To guarantee the quality of solutions used for pharmaceutical or medical purposes the osmolality is consulted as an assessment value. The osmolality is a general measure for the number 
of solved molecules in a liquid and is commonly given in mOsmol/kg. Conventionally used solutions for clinical application are for example Ringer solution [1], physiological salt solution 
(0.9 % NaCl), and 5 % glucose. These have to be in the osmolality range of 290±10 mOsmol/kg to comply with human plasma [2]. In addition to these physiological infusions also glucose 
solutions of higher concentration (10 %, 15 % and 20 %) are used in daily clinical practice. These are for instance applied for the treatment of hypoglycemic conditions or as carbohydrate 
component in parenteral nutrition [3]. All of the mentioned solutions were prepared and analysed to evaluate their actual osmolalities.

MATERIALS AND METHOD
All measurements were made with the KNAUER K-7400S Semi-Micro Osmometer. The used calibration standards had osmolality values of 300, 400, 850 and 2000 mOsmol/kg. The sys-
tem parameters were set to -8 °C for freeze and -16 °C for cooling limit. All prepared solutions were degassed using an ultrasonic bath to remove the carbon dioxide. Then 150 µL of the 
samples were transferred to a plastic sample tube.

CONCLUSION
The measured results for all isotonic solutions are within the given limit value for human plasma of 290±10 mOsmol/kg. This is interesting as most manufacturers of pharmaceutical solu-
tions only state the theoretical osmolalities of their products. The theoretical osmolality of physiological salt solution is specified as 308 mOsmol/kg. However, as shown in the analysis, 
the real osmolality is clearly lower (281 mOsmol/kg). Especially for more complex infusion solutions, a verification of the real osmolalities is therefore highly recommended since the de-
viation to the theoretical value might be even higher. Unless there are no limit values of osmolality for higher concentrated glucose solutions, the measurements can be used as a good 
example to show that the comportment of osmolality is not linear.
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Additional information:

RESULTS
To evaluate the results, they were divided into the different fields of application. On the one hand the isotonic solutions used for infusion or rinsing, and on the other hand the glucose 
solutions with varying concentrations for special treatments. The 5 % glucose solution is somehow an exception and could be applied for both ambits. The diagram in Fig. 1 shows the 
measurement of the isotonic solutions in relation to the given limit value for plasma. The averaged osmolality (n=10) for Ringer solution was 284 mOsmol/kg, 281 mOsmol/kg for 0.9 % 
NaCl and 287 mOsmol/kg for 5 % glucose. The diagram in Fig. 2 visualizes the measured osmolalities of different glucose solutions with concentrations of 5 %, 10 %, 15 % and 20 % glu-
cose. The determined averaged osmolality (n=10) added up to 604 mOsmol/kg for 10 % glucose, 939 mOsmol/kg for 15 % glucose and 1299 mOsmol/kg for 20 % glucose.

Fig. 1 Measured osmolalities of pharmaceutical infusion solutions. Graph 
shows average values and standard deviations of 10 replicates. 

Fig. 2 Measured osmolalities of different glucose solutions. Graph shows aver-
age values and standard deviations of 10 replicates.



Fig. A1 Temperature-time-curve
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ADDITIONAL MATERIALS AND METHODS

Tab. A1 Method parameters

ADDITIONAL RESULTS

Tab. A2 System configuration & data

Calibration 1 0 mOsmol/kg 300 mOsmol/kg 400 mOsmol/kg

Calibration 2 0 mOsmol/kg 300 mOsmol/kg 850 mOsmol/kg

Calibration 3 0 mOsmol/kg 850 mOsmol/kg 2000 mOsmol/kg

Sample volume 150 µL

Freeze -8 °C

Cooling limit -16 °C

Instrument Description Article No.

Osmometer KNAUER K-7400S Semi-Micro Osmometer A0006AC

Sample tubes Approved plastic sample tubes, 500 pcs. A0272

Software EuroOsmo 7400 A3705
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