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Instron has developed a system for dynamic mechanical testing of dental implants to ISO 14801. The system is based on an Instron® ElectroPuls E1000 or E3000 electrodynamic test system. Two different specimen fixtures enable testing of straight and pre-angled implants. Both can either be fastened directly on the T-slot table of the testing system or integrated into a temperature controlled fluid bath for in-vitro testing. Photo: Instron
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An Ideal Combination for Fatigue Testing of Dental Implants to ISO 14801

Pfungstadt, November, 2012 – A 'turnkey' system optimized for dynamic mechanical fatigue testing of dental implants further extends Instron’s broad spectrum of solu​tions for testing of biomedical materials and devices. The solution is based on an Instron® ElectroPuls E1000 electrodynamic test system. Two different fixtures clamp straight or pre-angled implants. Both versions can either be fastened on the T-slot base plate of the ElectroPuls test system or installed in a temperature controlled fluid bath. The system thus fully meets the requirements of the ISO 14801 standard for testing single-post endos​seous dental implants under alternating cyclic loads. 

Dental implants are typically titanium-based. Having grown into the jawbone, they securely anchor teeth and bridges over a period of twenty to thirty years, or even longer. Therefore, evaluating the durability of these devices prior to their implanta​tion in a patient's mouth is vital. Instron's ElectroPuls E1000 electrodynamic test system offers an ideal solution for both simulating the millions of masticatory movements, experienced during this period, in an accelerated lifecycle test, and comparing different implant designs and sizes. The system enables static tests at low speeds, as well as dynamic tests at frequencies of more than 100 Hz with dynamic loads in the range of ±1000 N. It requires an installation area of no more than 0.15 m² on a laboratory table. Using the powerful, oil-free linear motor technology, the system is particularly suitable for clean environments. 
Instron offers two fixtures for clamping different implant designs and sizes. One of these is conceived for testing of straight implants at a fixed loading angle of 30°. The second version also provides for variable angle adjustment over a range of 0 and 50°, thus fully complying with the latest version of ISO 14801 regarding the testing of pre-angled implant designs, which enable implant to be better adapted to the specific shape of the individual patient's jawbone. Loads are applied such that lateral constraints are removed, avoiding the intro​duction of side loads which might adversely affect the Instron® Dynacell load cell or the testing system. Both models can be fixed directly to the base plate. For testing of implants where corrosion fatigue is expected, all of the fixtures can be fitted into a fluid bath and tested at a constant temperature of 37° C in normal saline solution or other relevant fluids.

In addition to the compact and space-saving Instron® ElectroPuls E1000, the slightly larger ElectroPuls E3000 rated for a nominal load capacity of 3000 N can also be used for fatigue testing of dental implants and for a variety of other static and dynamic tests on a broad spectrum of materials and components. For such purposes, a 3- or 4-point bending fixture can be installed on the base plate or in the fluid bath for testing of materials for crowns, bridges or dental prosthetics. The ElectroPuls E10000 Linear-Torsion system additionally enables static and dynamic testing with simultaneous introduction of torsional loads.
Instron (www.instron.de) is a globally leading manufacturer of test equipment for the material and structural testing markets. A global company providing single-source convenience, Instron manufactures and services products used to test the mechanical properties and performance of various materials, components and structures in a wide array of environments. Instron systems evaluate materials ranging from the most fragile filament to advanced high-strength alloys. With the combined experience of CEAST in designing plastic testing systems, Instron enhances materials testing offerings, providing customers with comprehensive solutions for all their research, quality and service-life testing requirements. Additionally, Instron offers a broad range of service capabilities, including assistance with laboratory management, calibration expertise and customer training.  
Instron is part of the Test and Measurement division of the US based Illinois Tool Works (ITW) group of companies with more than 850 distributed business units in 52 countries worldwide and a staff of approx. 60,000.
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