
This case study illustrates the conduct of a study on a medical 
device for the treatment of dry mouth or xerostomia pastilles 
containing gum Arabic. In addition to determining the safety 
and efficacy of the investigational product, proderm analyzed 
surface tension of saliva and the presence of gum arabic in the 
saliva using Raman spectroscopy.

Study specifications:

• Monocentric 

• Randomized

• Controlled

• Crossover 

• Primary parameter: unstimulated vs. stimu-
lated saliva flow

• Secondary parameters: salivary surface ten-
sion, subjective assessment of dry mouth, 
presence of pastille ingredients in saliva, 
among others. 
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Hypothetically, lower surface tension should 
enable saliva to better coat the oral cavi-
ty, while saliva with higher surface tension 
should be less able to do so – By measuring 
saliva surface tension with a tensiometer, we 
gathered additional objective information 
about the subjects’ saliva pre and post pas-
tille consumption. Another secondary param-
eter was the presence of pastille matter in 
the saliva after pastille consumption. Gum 
arabic was identified as a pastille component 
suitable for analysis by Raman spectroscopy 
due to its characteristic Raman spectrum, 
allowing for easy and fast analysis of pastille 
matter in saliva samples.
In order to analyze the presence of pastille 
ingredients in the collected saliva, we need-
ed to work around constraints in the choice 
of analysis method. For one, the amount of 
saliva needed for surface tension measure-
ment only left a small volume of saliva for any 

further analysis. Also, there was a require-
ment for the measurement to be conducted 
on-site immediately to avoid issues due to 
precipitation and prolonged storage. 
  

Recruitment
For this clinical trial, we recruited patients 
suffering from xerostomia from a variety of 
causes such as smoking, menopause, med-
ication and mouth breathing.  A 10cm vi-
sual analog scale was used to self report 

the severity of dryness. Only patients with 
a minimal score of 40mm and an otherwise 
healthy oral cavity were included.

Saliva analysis: Raman spectroscopy 
and tensiometry

Analysing pastille matter in saliva



26 
patients randomized

100 % 
protocol compliance

Key challenges
Saliva collection: In order to collect saliva, we adapted a non-invasive method of saliva 
collection by Navazesh and Kumar, which collects saliva for 5 minutes in a single container, 
either stimulated or unstimulated. As we needed to collect saliva at different time points and 
for up to ten minutes for multiple subsequent analyses, we made changes to the existing 
method.

• proderm adapted the method to allow for semi-continuous collection of saliva while al-
lowing us to change collection tubes at certain time points to facilitate analysis and collect 
sufficient saliva for subsequent analyses

• Every 30 seconds, patients were asked to spit into a sample tube. The tube is changed 
after every 5 spits. This process of changing tubes is repeated 4 times until the collection 
period of 10 minutes is reached. After that, the saliva is weighed and the salivary flow rate 
is calculated. 

• To establish a non-stimulated baseline, we needed to select a good choice of placebo 
control. Saliva was collected before and after patients received either the pastille or a 
piece of parafilm to suck on.

Study milestones

35
patients screened

0 
drop outs
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