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Thanks to the DDL Career Development Grant I was able to work for 4 weeks in Ben Forbes' group at Kings College 

London. The purpose of the stay was to characterise and evaluate the real-time dissolution, absorption, toxicity and 

transepithelial electrical resistance (TEER) of Calu-3 (human lung cancer epithelial) and RPMI2650 (human nasal 

cancer epithelia) cells after treating with my formulation as dry powder. Due to the possibility to precisely and 

repeatably generate aerosols in controlled doses, the work package should be performed with the PreciseInhale®.  

Due to organisational reasons the work package had to be adapted spontaneously. After a short training period I 

prepared a method to perform my experiments with the help of the experts of Inhalation Science and the working 

group of Ben Forbes. The work plan included the following experiments with the PreciseInhale: 

- deposition profiles using the Marple Cascade Impactor (n=2) and 

- release studies with the filter insert (n=3) as well as 

- toxicity tests of the different formulations as suspension on Calu-3 and RPMI2650 (n=3). 

The aim of my thesis with the topic “Zinc oxide (ZnO) for nasal vaccination” is to create a spray dried formulation 

with ZnO as an adjuvant and evoke a mucosal immune response upon nasal administration. Immunisation via the 

respiratory tract is particularly promising, because antigens have their first contact with the nasal mucosa when 

entering the body and besides a systemic immune response, a local one is achieved, caused by the nose-

associated lymphoid tissue. ZnO is well characterised in a number of clinical studies and seems to have immune 

adjuvant and antiviral properties. Application of spray dried formulation has a lot of advantages, e.g. no medical 

personnel needed, no risk of accidental needle sticks and associated infections, as well as immunisation of large 

population groups is possible, especially in developing countries. 

In my previous work, ZnO (in various compositions) was already spray dried with mannitol (excipient, in various 

compositions), hyaluronic acid (adhesive) and ovalbumin (model antigen) and characterised in a pharmaceutical 

view. 
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Due to different compositions of the formulation, different characteristics could already be determined in the 

preliminary investigations. Also in my experiments at Kings College in London a trend could be observed depending 

on the composition. They serve mainly as pre-studies in preparation for planned in vivo experiments. While only 

minimal differences were observed in experiments with the Marple Cascade Impactor, a significant decrease in 

toxicity was observed with decreasing ZnO concentrations. If we now consider the viability of the cells not as a 

function of the concentration of the entire formulation, but as a function of the concentration of ZnO, the curves of 

the different formulations are almost identical. This shows that the influence of the ZnO concentration on toxicity is 

reproducible. Further tests will be carried out and we plan to classify the immunological effects of the formulations. 

The most promising formulation will be used for in vivo testing.  

Thanks to the DDL Career Development Grant I was able to get to know and use the PreciseInhale equipment, 

which will also be the basis for the planned in vivo study. I have gained new insights into my formulation, but above 



all a lot for my personal development. Spontaneously adapting to a new situation, I had the opportunity to rethink 

my experiments and thus to work with the PreciseInhale by myself and get to know it even better. I had the chance 

to integrate myself personally into a new working group and thus learn about a different organisation of doctoral 

studies, with its advantages and disadvantages. As a member of the New Researcher Network (NRN) of DDL, the 

stay in London enabled us to work more closely together as a team (as Magda Swedrowska, who is also a member 

of the NRN, works in the same group) and grow together to optimise the start at DDL 2019.  

I would like to thank the Aerosol Society for the DDL Career Development Grant. Professionally and personally, the 

time at Kings College in London was very instructive, interesting and successful. I would like to thank Ben Forbes 

and his research group, especially Magda Swedrowska, for the nice working atmosphere and the possibility to get 

a different perspective on my research topic. I would like to thank Inhalation Science for their help and always 

constructive feedback. 

 


