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Introduction 
There is a discrepancy between clinical outcome and predicted wear rates in total hip replacements (THRs). Current implants are predominantly tested under ISO14242 standard which only includes walking conditions, even though other high impact activities in daily life, such as running, may substantially increase wear. This paper aims to study the cumulative effect of walking and running on wear in THRs, and to provide quantitative estimation of wear under subject-specific conditions.
Materials and Methods 
The material combination included CoCr femoral head against cross-linked polyethylene cup liner. The diameter of femoral head was fixed to 32mm for all THRs.  Seven participants with a THR were enrolled, and the subject-specific joint loads and motions were obtained using optical motion capture and musculoskeletal modelling. The structural contact model was developed in ANSYS LS-DYNA using explicit finite element analysis. The Archard wear law was employed to calculate the evolution of sliding wear which is proportion to the contact stress and sliding distance. The worn cup bearing surface was updated with the iterative interval of 250,000 cycles until 5 Million cycles (Mc).
Results 
The linear wear rates ranged from 0.053 to 0.088 mm/Mc and from 0.077 to 0.14 mm/Mc under walking and running, respectively. The mean across the seven participants was 0.064 mm/Mc for walking and 0.10 mm/Mc for running. 
The volumetric wear rates ranged from 29 to 57 mm³/Mc for walking and from 51 to 95 mm³/Mc for running. The mean volumetric wear for running (62 mm³/Mc) was nearly two-fold higher than walking (36 mm³/Mc).
Conclusions/Discussion 
Given the wear rate 0.1 mm/Mc for polyethylene cups as the critical threshold, the mean wear rate for walking was 35.9% below, whereas it was 0.6% above the threshold for running. Our findings indicate that wear assessment based solely on walking may underestimate the implant wear, particularly for active individuals. Incorporate multiple daily activities, including running, should be considered in preclinical evaluation. Ongoing work is investigating how combinations of multiple activities quantitatively influence hip implant wear.
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