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11. Summary of the new findings of the thesis:

Through the research methods applied in the thesis of “Research and
development of micropump systems intergrating mixing function using nozzlestructre
oriented to biomedical applications”, the thesis has achieved its intended purpose with
the following key results:

- Suggested a micropump design with mixer function and the structure of new
nozzle diffuser, integrated with capacitive sensors.

- Built a model that simulates the pumping and mixing functions of the device.
The obtained data results have shown the impact of frequency, the voltage supplied to
the PZT membrane on the flow, output pressure of the pump, and the mixing
performance of the device.

- Created a micropump model that combines a mixer with the structure of a
nozzle- diffuser using high-resolution 3D printing technology, integrated with
capacitive sensors to determine the pumping environment and mixing ratio.

12. Practical applicability, if any:

Based on the results of research, simulation and practical experiments, the thesis has
successfully manufactured a model of an infusion device oriented to be used in the
medical industry. Although there are still some features and parameters that need to be
further researched and perfected, the obtained results have confirmed the potential and
contribution of the thesis for various practical applications in the biomedical field.



13. Further research directions, if any:
The research results are only initial successes, the thesis still has limitations that need
to be further researched, developed and implemented in the coming time, specifically:

- Extensive research to further improve the performance of micropumps.

- Research and perfect the structure of the capacitive sensor and measuring
system to be able to measure and quantify the solution concentration at the outlet of
the pump channel.

- Expanding the study of the micropump structure according to the partial
circulation feedback mechanism of the liquid flow at the output of the micropump so
that the mixing concentration can be automatically adjusted as desired.
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