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DESCRIPTION OF RESEARCH PROJECT:
A. Specific Aims and Objectives

Photostimulable phosphor plates (PSPs) are widely used in dentistry for diagnostic purposes. Despite their benefits, PSP systems pose a risk of cross-contamination between patients and professionals. Physical barriers, such as plastic bags, are commonly employed to protect intraoral image receptors. However, these barriers may fail during radiographic procedures, leading to image receptor contamination. An alternative or complementary measure recommended by PSP manufacturers is the disinfection of receptors with agents such as ethyl alcohol and isopropyl alcohol. Previous studies indicate that disinfectants can degrade PSPs and compromise image quality.

Research Hypothesis:
Disinfection of PSPs with different agents significantly affects both the image quality and the microstructure of the plates.
Specific Aims:
1. To evaluate the impact of disinfection with three disinfectant agents and ultraviolet (UV) light on PSP microstructure.
2. To assess the objective image quality parameters of PSPs following 100 disinfection cycles.
3. To identify the most suitable disinfectant agent that maintains PSP integrity while ensuring effective infection control.

B. Background, Significance and Innovation
PSPs are a widely used digital imaging system in dentistry, offering advantages over conventional radiography, such as reduced radiation exposure and the ability to apply image enhancement filters during post-processing. However, their reuse poses significant cross-contamination risks, particularly in the context of intraoral radiographic techniques, which involve direct contact with the patient’s oral cavity. The COVID-19 pandemic further emphasized the importance of stringent infection control measures.
According to the American Dental Association (ADA), digital image receptors are classified as semi-critical items, requiring physical barriers and disinfection between uses. Although PSPs cannot undergo sterilization, intermediate-level disinfection using substances like ethyl and isopropyl alcohol is recommended. Studies have shown that prolonged exposure to these disinfectants can degrade PSPs, resultingPage2


in image artifacts and compromised image quality. However, no prior research has evaluated the impact of disinfection on PSP microstructure.
This project seeks to fill this gap by analyzing both image quality and microstructure of PSPs after multiple disinfection cycles. The findings will provide critical insights into the best practices for PSP disinfection, ensuring optimal image quality while maintaining infection control.
C. Approach

In order to evaluate the impact of disinfection procedures on PSP microstructure and image quality, new PSPs will be subjected to multiple rounds of chemical or light disinfecting procedures and then assessed each five rounds for microstructure via Scanning Electron Microscopy (SEM).   Objective image quality parameters will also be evaluated each five rounds of disinfection via standardized imaging and assessment by trained radiologist. 

Sample Selection and Preparation
This study will use twelve size 2 PSPs from the Carestream system and its native CS Imaging software (Cumberland Blvd. S, Atlanta, USA). All PSPs will be inspected visually to confirm the absence of physical damage before the study.
Disinfectant Agents and Procedures
The following disinfectants will be tested:
1. 70% Isopropyl Alcohol (CareTouch® wipes – composition: water and hydrated isopropyl alcohol)
2. 0.55% Sodium Hypochlorite (Clorox® wipes – composition: sodium hypochlorite 0.55% and water)
3. CaviWipes® (composition: 17.20% isopropyl alcohol, 0.17% didecyl dimethyl ammonium chloride, 0.11% alkyl dimethyl benzyl ammonium chloride)
4. Ultraviolet (UV) Light
Each disinfectant will be applied according to a standardized protocol involving eight 30-second applications with 30-minute intervals between each disinfection, totaling 100 cycles. After every five disinfections, the PSPs will be allowed to dry for 30 minutes before image acquisition.
Microstructure Analysis
Microstructural analysis will follow the methodology of a previous study (Souza- Pinto et al., 2022). PSPs will be analyzed using a scanning electron microscope (Apreo 2, ThermoFisher Scientific, USA). Each receptor will be coated with gold sputter and subjected to a 15 kV electric current to assess granular layer characteristics and grain dimensions. Measurements will be taken using ImageJ software (National Institutes of Health, Bethesda, MA, USA). The average thickness of the granular layer and the grain size will be determined by measuring ten perpendicular points along the granular layer and three randomly selected areas on the PSP surface, respectively.

Image Acquisition and Analysis

A total of 504 radiographic images will be obtained using a Preva DC X-ray machine (Midmark Corporation, Ohio, USA) with standardized exposure parameters (6 mA, 70 kVp, 0.2 s). The baseline image will be obtained prior to disinfection, followed by image acquisition every five disinfections. All images will be exported in TIFF format with 8-bit depth for objective image quality analysis.Page3

Statistical Analysis
Objective image quality parameters will be assessed by an experienced oral radiologist using ImageJ. Data will be analyzed using ANOVA to compare image quality among different groups. Reproducibility will be evaluated using Student’s t- test, with a significance level of 5%.
Timeline
All images have already been acquired after all the disinfection protocols. The microstructure analysis is the remaining part of the project for completion and the goal with this grant. We’ve worked with the Micro/Nano Tech Center to see the availability of this analysis, and they quoted us this amount to complete this step of the project. We expect this analysis to be completed in the next weeks. The months after will be for data evaluation, analysis, and publication preparation.

Add Power Analysis here 

D. Goals
This project aims to enhance the Principal Investigator’s research competitiveness by contributing to the body of knowledge on PSP disinfection and image quality. The findings will be submitted for publication in a peer-reviewed journal. There are no other studies that evaluated the microstructural damages of disinfection protocols on PSPs.
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