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Project Description:

A pandemic of a coronavirus Sarc-Cov-2 inducing a COVID-19 disease and spreading around
the world in 2020 indicates a shortage of the ventilators due to the large number of patients
requiring mechanical ventilation at the same time. Several solutions for so-called ,shared
ventilation” were presented to address this problem. These solutions are based on the
pneumatic splitters and enable ventilation of two or more patients using only one ventilator.
Despite the ethical issues, the shared ventilation suffers from several problems like patient
safety, the influence of one patient's deterioration or improvement to the ventilation of the
second patient, and pathogens transmissions between patients by a respiratory circuit or
limited respiratory system monitoring and therapy capabilities. In IBBE-PAS the original
system for independent lungs ventilation, called Ventil, was developed (European Patent no
3154617,2020). This system can be technically used for shared ventilation. Unfortunately, it
has several limitations for exploitation in clinical practice.

This project aims to modify the previously developed Ventil system in terms of the ventilation
safety of two patients in the case of long-term respiratory therapy. Data analysis from
laboratory and animal experiments regarding this system optimization is the main problem
to solve in this project.

The collaboration with the Department of Large Animal Diseases with a Clinic of the Warsaw
University of Life Sciences (SGGW) is considered in this project.

Bibliography:

1. Herrmann J et al.. Shared Ventilation in the Era of COVID-19: A Theoretical
Consideration of the Dangers and Potential Solutions. Respir Care. 2020;65(7):932-
945. doi: 10.4187/respcare.07919. Epub 2020 May 6. PMID: 32376612.

2. Darowski M et al. A new control solution for independent synchronous ventilation of
the lungs. Biocybernetics and Biomedical Engineering 2010; 30(2): 29-39.

3. Kowalczyk M et al., Successful 1:1 proportion ventilation with a unique device for
independent lung ventilation using a double-lumen tube without complications in the
supine and lateral decubitus positions. A pilot study. PLoS One 12, e0184537 (2017).

4. Sawulski S et al., Independent lung ventilation for treatment of post-traumatic ARDS.
Anaesthesiol Intensive Ther 44, 84-88 (2012).

5. Beitler JR et al. Ventilator Sharing during an Acute Shortage Caused by the COVID-
19 Pandemic. Am J Respir Crit Care Med. 2020;202(4):600-604.
doi:10.1164/rccm.202005-1586LE.


mailto:mdarowski@ibib.waw.pl
mailto:kzielinski@ibib.waw.pl

