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Abstract: Implant detection and identification are critical aspects of prosthodontic care, particularly in cases
where patient records are unavailable. This study evaluates the feasibility of Near Field Communication (NFC)
tags embedded within implant-supported crowns to aid in implant identification and also to identify the victims
in Forensic Odontology cases. For this a custom-designed NFC chip (5 mm) was incorporated into the prosthetic
crown by creating a designated window for its placement in the exocad software. The study assesses the
readability, biocompatibility, and durability of the NFC tags under simulated oral conditions. The results
demonstrate the potential of NFC technology in improving implant traceability and streamlining prosthodontic
management.
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1. Introduction The identification of dental implants is essential for long-term maintenance and treatment
planning. Traditional methods rely on radiographic analysis and patient records, which may not always be
accessible. The introduction of digital technologies such as NFC offers a promising solution for seamless
implant recognition. NFC tags are small, wireless communication devices that store and transmit information
when scanned by an NFC-enabled reader or mobile phone with free Nfc detection application.

This study explores the integration of a 5 mm NFC chip into an implant-supported prosthetic crown, and also
in fixed partial dentures for evaluating its feasibility in clinical applications.

2. Materials and Methods
2.1 Materials
e A custom-designed NFC chip (5 mm).

Crown with a window to place Nfc chip.

Composite Restorative material.

Mobile phone with Nfc smart tool application.
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2.2 Methods

e A custom-designed NFC chip 5 mm was fabricated (smallest ever made).

Fig-1: NFC Chip of 5mm.

e All the data related to Implant dimension and manufacturer data and even patients medical history and
also even patient drug allergy conditions and also doctor information like data up to 400mb can be
stored and re-writed and also the information can be secured with a lock so that the patient information
cannot be kept private.

e We can write the information everything in the free application called “NFC Smart tool” it is available
at both app store as well as play store at a free of cost.

Smart NFC Tool. 3

Write Tag Scan Tag History

Fig-2: NFC smart Tool Application.
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Lock NFC Device
Are you sure you want to make your
NFC device read only? This cannot be
undone. (Make sure you wrote to NFC
device)

Fig-3: Locking patient information.

e A precise window was created within the crown structure to accommodate the NFC chip without
compromising its structural integrity in the Exocad software and milling was done by cad cam
technology.

exocad

Fig-4.1,4.2: Designing and creating a window for prosthesis in exocad.

e Nfc chip has been placed within the window created and it has been Restored with Composite
Restoration for esthetics.
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Fig-5: Nfc chip being placed in the window created.

Fig-6:Checking Occlusion.

Fig-7: Composite Restoration is placed.

o Mobile phone with Nfc smart tool application was used to read the nfc chip by placing it at a distance
of 3-4cms.
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2.2 Testing Protocols

e Readability tests were conducted at different distances (0-10 mm) to assess the effectiveness of data
retrieval.

o Durability was evaluated by subjecting the crowns to thermocycling and mechanical loading.
o Biocompatibility assessments ensured that NFC tags did not interfere with oral tissues.

3. Results
o NFC tags maintained consistent readability at a range of up to 8 mm.

e Thermocycling (5000 cycles, 5°C-55°C) and mechanical loading (100,000 cycles at 100 N) did not
impair NFC function.

o No adverse reactions were observed in biocompatibility tests.

4, Discussion

The incorporation of NFC tags in implant crowns offers a reliable, non-invasive means of implant detection.
Compared to traditional identification methods, NFC technology provides rapid access to implant-related
information, reducing diagnostic uncertainty. And also, these can be used in Forensic Odontology Cases Even
for victim Identification. Future studies should explore clinical applications and patient acceptance of NFC-
based implant identification systems.

5. Conclusion

NFC technology presents a viable solution for implant detection in prosthodontics and also for identification of
Victim in Forensic Odontology. The successful integration of a 5 mm NFC chip within implant-supported
crowns and FPD demonstrates its potential for clinical use. Further research is needed to optimize materials and
assess long-term outcomes.
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