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Abstract

The most important parameter in the design and fabrication of Received: 27 February 2022
an artificial lung consisting of hollow membranes is the oxygen transfer Accepted: 9 April 2022
rate (OTR). OTR determination methods in the artificial lung are complex Page Number: 82-95

and require highly accurate sensors and instruments. The fluids used to
determine OTR in the artificial lung are blood, water, and a mixture of
water and glycerol, each of which has multiple drawbacks and problems.
In this paper, the sulfite system (SS) is considered as a fluid that can
replace blood in determining OTR and does not have blood problems and
the need for special relationships and tools. For this purpose, the OTR
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conditions in the artificial lung are first optimized by determining Ke}’_‘"(ords-

the appropriate concentration of catalyst (cobalt) in SS (flow (gas and Avrtificial Lung,

sulfite solution) 2000 mL/min). The results of SS at a flow rate Sulfite System,
(500-2000 mL/min) are then compared with blood data in an artificial Oxygen Transfer Rate,
lung. The results show that the mean OTR of SS is less than 10% different Hollow Fiber Membrane

from the mean OTR of blood at 2000 mL / min flow.
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Figure 1. Lung tissue artery design. (a) Lungs / network of capillaries. (b) Observation of part of the capillary blood network within the
tissue. (c) Blood capillaries: Blood flows through the capillaries and O; reaches the tissue as CO, is expelled from the tissue. Graphs show
changes in the concentration of O, and CO, in capillaries and lung tissue.

1. Hollow Fiber Membrane

4. Implantable Oxygenator 5. In Vitro

2. Artificial Lung or Oxygenator

3. Carbon Dioxide Transfer Rate (CTR)
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Figure 2. Optimization of cobalt catalyst concentration of SS in small scale bioreactors [27].
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Figure 5. Control volume and mass balance in the gas phase.
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Figure 6. OTR diagram at different concentrations of cobalt in 2000 mL/min sulfite fluid in artificial lung.
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Figure 7. pH diagram in SS with different concentrations of cobalt catalyst over time (yellowing point is marked as a hollow circle).
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Figure 8. The trend of changes in the oxygen partial pressure entering and leaving the artificial lung over time in different flow rates of
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Figure 9. OTR changes over time in online monitoring of data at different flow rates.
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Table 1. Comparison between OTR results.
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point (minutes))( data, OTR between SS with
mol/hr
mol/hr Blood
500 0.0745 115 0.130 0.050 160%
1000 0.174 58 0.258 0.160 61%
1500 0.241 61 0.294 0.264 11%
2000 0.335 44 0.341 0.363 6%
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