UHWERSITA
| DEGLI STUDI
DI TORINO

[T1S AperTO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

Towards a European database of explanted UHMWPE inserts: potential and challenges

This is the author's manuscript

Original Citation:

Availability:

This version is available http://hdl.handle.net/2318/2031411 since 2024-11-21T10:32:23Z
Publisher:
UHMWPE conference

Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

22 November 2024



Towards a European database of explanted UHMWPE inserts: potential and challenges
Bracco PY", Righetti M?, Bistolfi A2, Mateo J3, Panisello JJ3, Canales V4, Gomez-Vallejo J°, Kruger J¢, Medel F8, Gajdosova
V7, Dybal J7, Fulin P8, Pokorny D8, Slouf, M”
! Chemistry Department and NIS Centre, University of Torino, Torino, Italy
2 Cardinal Massaia Hospital, Department of Surgery, Orthopedics and Traumatology. Asti, Italy

3 Department of Orthopaedic Surgery and Traumatology, Miguel Servet University Hospital, Zaragoza, Spain
“Department of Orthopaedic Surgery and Traumatology, Royo Villanova Hospital, Zaragoza, Spain

5 Department of Orthopaedic Surgery and Traumatology, Lozano Blesa University Hospital, Zaragoza, Spain

& Department of Mechanical Engineering- Aragon Institute of Engineering Research (I13A), University of Zaragoza, Spain
" Institute of Macromolecular Chemistry of the Czech Academy of Sciences, Prague, Czech Republic
8 1st Orthopedics Clinic of the 1st Faculty of Medicine UK, Hospital Motol, Prague, Czech Republic
pierangiola.bracco@unito.it

Introduction: Monitoring the clinical performance of
UHMWPE liners has proven to be an important tool to
assess the reliability of UHMWPE formulations currently
on the market and for developing future solutions.

This project was initiated in 2022, through the
collaboration of researchers from the Czech Republic,
Spain, and Italy, with the aim of creating a shared retrievals
database to enable more comprehensive monitoring of
UHMWPE liner performance across Europe.

Methods and Materials:

The explants included in the database come from the
collections of the three research centers and were collected
over a period of more than 15 years. At present, the
database contains >500 retrievals. Each center has
contributed only suitable portions of its database, based on
the completeness and standardization of the data. However,
additional data is being incorporated, following a review of
past analyses. Each database is an independent XLS file,
containing pre-defined columns with anonymized patient
data, manufacturer data (irradiation, thermal treatment
etc.), orthopedic evaluation (links to revision protocols),
and material characterization  (MicroFTIR  and
microindentation).

Each retrieval was analyzed by micro-FTIR and the
maximum and average values of oxidation index (Ol),
trans-vinylene index (VI), and crystallinity index, (CI)
were evaluated. All indexes were calculated in a
standardized way by means of a freely available Python
package [1]. The micromechanical properties of selected
UHMWRPE liners were also determined, by means of non-
instrumented and instrumented microindentation hardness
testing, from two locations (maximum oxidation area and
central region of the sample). The final data analyses were
performed with freeware Python scripts and libraries for
data processing [2].

Results and discussion:

Our initial concern was to verify that standardized sample
treatment, measurements, and data collection protocols
from three independent research groups yielded reliable
and consistent results. In fact, the aggregated results
confirm some well-known trends in the literature [3], such
as the correlation between the degree of oxidation and the
crystallinity of the material, as well as the statistical

significance of the difference in oxidative degradation of
UHMWPEs with different sterilization. Furthermore,
containing both manufacturer and clinical data, as well as
systematically processed data from microFTIR and
micromechanical measurements, the database offers an
opportunity to correlate structural characterization of the
failed materials with clinical evaluations (such as reasons
of TJR failures), across three countries (Figure 1).
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Figure 1 Oxidative degradation (max Ol) versus causes of
failures for UHMWPE hip liners

In summary, it has been demonstrated that our UHMWPE
database contains enough information to show relevant
results [4]. However, there are still significant limitations:
1) Different laboratories have varying data cataloging
practices. Making the data compatible with the database
requires extensive effort.

2) The current database still lacks comprehensive data on
specific types of UHMWPE (HXLPE, Antioxidants
containing), with the adoption of "modern" PEs
progressing more slowly in Europe compared to the US.
3) Additionally, the database currently represents only
three specific regions of Europe and specific areas within
each country, limiting the generalizability of the results.
The project is still under active development [5] and
partners from other countries are welcome.
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