
Medical Data Lifecycle: From Collection to Decision Support 

 2nd jRoMedINF Conference – 14-15 May 2026 
 

[ 

 
 

Appl Med Inform 48(Suppl. S1) June/2026 S18 
 

Automated Video-Based Surrogate Dose Estimation for Patient-
Specific Magnetic Drug Targeting Using Time-Resolved Deposition 
Analysis 

Radu CĂRĂGIN-CRAŞOVANa,*, Robert-Leonard BERNADa, Lăcrămioara 
STOICU-TIVADARa, Mihaela CRIŞAN-VIDAa, and Sandor Ianoş BERNADb 

a Faculty of Automation and Computers, Politehnica University Timişoara, Romania, Blvd. Vasile Pârvan 
no. 2, 300223 Timişoara, Romania. 

b Centre for Fundamental and Advanced Technical Research, Romanian Academy Timişoara Branch, 
Romania, Mihai Viteazu no. 24, 300223 Timişoara, Romania. 

E-mails: (*) radu.caragin-crasovan@student.upt.ro; robibernad11@gmail.com; 

lacramioara.stoicu-tivadar@upt.ro; mihaela.vida@upt.ro; sandor.bernad@upt.ro 

* Author to whom correspondence should be addressed;  

Abstract 
Background: The efficacy of medication in MDT is related to the number of loaded magnetic 

particles at the target site. Accurate quantification of this deposited dose is important for 

assessing treatment effectiveness and safety, and for enabling patient-specific MDT planning 

and in silico modelling to emulate in vivo efficacy. Particle deposition is transient under vascular 

flow: particles first accumulate rapidly, then partially erode. Static or hand-selected frame 

acquisition does not account for these dynamics, reducing experimental realism and challenging 

the generation of patient-specific data. Objective: To establish an automated, video-based 

experimental workflow that allows depiction of peak particle deposition and deposited drug 

dose with high time resolution and accuracy by generating structured datasets for virtual dose 

estimation, deep learning, and patient-specific MDT planning within digital twin concepts. 

Methods: The integrated medical-informatics pipeline includes a high-resolution multi-angle 

acquisition system with semi-automatic 3-axis magnetic positioning and synchronised views of 

a biologically relevant microvasculature structure. Time series of video streams are analysed 

using computer-vision techniques to segment deposition sites, extract quantitative image-

derived data, and inform time-dependent deposition dynamics. These are combined to generate 

temporal deposition profiles, from which peak deposition is automatically detected. Areas from 

orthogonal projections of the deposits are integrated under the assumption of a specific 

geometric reconstruction to estimate 3D deposition volume, and mass (and, by inference, 

delivered dose) is obtained using calibration data. Annotated video frames, peak-deposition 

labels, magnet-position parameters, and temporal metadata are converted into structured 

learning-ready datasets for supervised deep learning and surrogate modelling. Results: The 

platform enables observer-independent, time-dependent estimation of the deposited drug 

amount and surrogate dose determination under dynamically flowing conditions. Conclusions: 
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The proposed platform supports patient-specific MDT planning, integration into digital twin 

models, and data-driven optimisation of magnetic drug targeting strategies by converting 

experimental video data into structured datasets. 
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