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Justification for Software Request

COM S'OL MUI.tiphy sics plays a crucial role in achieving the research objectives of thi
work by enabling detailed simulation of complex, coupled physical phenomena in chit "
glycerophosphate hydrogels. It allows the modelling of non-Newtonian fluid behavi osan_p-

o essential for understandine infectabili g K onian u1. eha\{lour, which
ecirasion. The software he]E 1] da.l ility and shear-thinning properties dur1'n.g syringe
ohysiological conditions, s ps ‘prc ict temperature-dependent' sol—gel- transition under
analysis ofsiass frans ) Upp?ﬂlng the stud.y of .thermo-responsxve gelation. It also enables
: 53 port, particularly drug diffusion and controlled release from the hydrogel
matrlx.. In addition, COMSOL provides insights into the mechanical stability and deformation
behaviour of the hydrogel under applied stress. By integrating multiple physics such as fluid
ﬂovy, heat transfer, and diffusion within a single platform, it closely mimics real biological
environments. The simulation capability reduces the need for extensive experimental trials by
allowing virtual optimization of formulation parameters like chitosan concentration and B-GP
content. It generates detailed spatial and temporal profiles that are difficult to capture
experimentally. Furthermore, COMSOL improves the accuracy and reliability of research
findings through predictive modelling. The visual outputs, such as contour plots and flow
profiles, enhance data interpretation and presentation. It supports hypothesis validation by
correlating simulation results with experimental data. The software also aids in understanding
internal mechanisms governing hydrogel behaviour. This leads to better design and
performance optimization of injectable systems. Overall, it strengthens the scientific quality of
the research by providing both mechanistic insight and quantitative validation. Consequently,
the use of COMSOL significantly enhances the potential for high-impact and publishable

research outcomes.




