How Thin is a ThinPrep® Slide? Challenges of Achieving High Focus Quality on a Digital Whole Slide Imaging System
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Absiract Results

The emergence of digital whole slide imaging (WSI) systems is set to revolutionize the fields of pathology and cytology. Our data (Table 1) show the average cell depth of ThinPrep slides is 11.09 microns for slides with a glass cover slip and 23.6 microns
The ability to obtain high quality whole slide images quickly will be a vital step in a successful clinical workflow, especially for for slides with film cover slips. In some cases, cell depth can can be greater than 40 microns, far exceeding some of the earlier findings.3
high volume screening applications like the Pap test. A surface plot focus map for each slide was created and reviewed. An example is shown below for a film-coverslip slide which shows the effect

ThinPrep liquid-based cytology slides present a near monolayer visually to the reviewer, but cytology is inherently of curvature over the extent of the cell spot region.

3-dimensional. These slides can be challenging! for WSI due to the focal depth of closely juxtaposed material that can be ptiork Uil Encms fien — - TE’SE:U:W A—
an order of magnitude higher than the Depth of Field (DOF) of a high-power microscope objective. For this reason, cytology ] | | e ey | | Bestves) () Table 1 presents
slides are more challenging to image than histologic tissue slides. Slides with film coverslips can also add to the scanning N 2 113 a summary of
depth requirement due to curvature across the slide cell spot region. Most current WSI systems require repeated scans to cover 40 : = the data. Note
multiple focal planes in order to acquire quality images, greatly increasing imaging time. .. i - -~ that even with

In this study, we will present the key challenges of obtaining high focus quality images for ThinPrep Pap test slides, including _. ’ ; T glass coverslips,
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e List key challenges of obtaining high focus quality images of cytology slides. 5 4 - =~ microscope

e Measure the height distribution of cells on ThinPrep Pap slides. o T : i T objective.

e Present a method of efficiently scanning the required 3D volume. w z w ZZ = = 213;?8

e Discuss advantages and limitations of this technique. JETESE meres

Volumetric Scanning

Most current WSI systems scan a single focal plane at a time. A typical scanner completes a 15 x 15 mm scan in 1 minute.* At this rate, scanning a
circular ThinPrep cell spot region to a depth of 14 focal planes would take at least 26 minutes.

Using a tilt-plane volumetric scanning method (in development) significantly decreases the acquisition time for scanning the full cell content area.
A ThinPrep Pap slide can be completed in approximately 2.5 minutes.

The imaging optics and camera are tilted with respect to the slide. The region of the image at one edge of the camera frame acquires images closer
to the slide glass than the region at the other edge of the camera frame (see drawing below). A tilt angle of 48 milliradians and an image frame width

What is ThinPrep Technology?

ThinPrep technology includes a state of the art cell separation and deposition technique that dramatically reduces problems? in the
traditional Pap smear. It produces near monolayer slides for diaghostic review that significantly increase
sensitivity of detecting high-grade squamous intraepithelial lesion (HSIL) and cancer (from 77.8% and 90.9% to 92.9% and 100%
respectively)?.
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