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3. Plume Growth and Diffusion into the Tissue

1. Introduction

*+ Tissue Interaction
“* Objective: Experimentally investigate how autoinjector design Tissue crack formation during injection significantly influences plume morphology, spreading plume along crack pathways.

parameters affect drug dispersion, depot morphology, and diffusion
dynamics in subcutaneous (SC) tissue

“* Methodology:

« Evaluated three autoinjector models designed to deliver 0.5, 1,

Segmented plumes from the start to the end of injection, including post-injection. The Time sequence of plume growth for case 7. The time interval between frames (a)-(c) is 0.06 seconds, and from (c)-(h) is 1.02

and 2 mL FOr thIS StUdy, the aUtOinjeCtOrS de”vered iOdine SOIUtiOn time interval between frames is 1.02 seconds. seconds. Frames (a)-(c) show crack formation on left side and accordingly drug spread in that direction

(p=1.34 gr/cm, y=9.9 mPas) into excised pork belly tissue.
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Autoinjector1 9 0.5 29 G 12.7 0.22+ 10%
Autoinjector2 9 1.0 27 G 127 0.20+ 10% 4. 3D Plume I\/IorpholOgy
Autoinjector3 9 2.0 27 G 8 0.26+ 10%
** 3D Plume Dispersion Post-Injection  Statistical Analysis of 3D Plume Post-Injection

« 2D and 3D plume images were segmented to calculate
morphological parameters like volume, surface area, aspect ratio,
and sphericity.

* Plume surface area expands with increasing delivered drug volume.

« Sphericity inversely correlates with surface area, reflecting plume compactness.
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