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Micro-tissue collecting tool for diagnosis of micro-spike biopsy

Hyo-young Jeong***, Kyo-in Koo****, Sangmin Lee****, Jae-won Ban****, Hosoo Park****,
Seoung-Min Bang****, Si-Young Song****, and Dong-Il “Dan” Cho******t

Abstract

We have developed and reported several micro-spikes for minimally invasive biopsy. In this paper, a micro-tissue
collecting tool for tissue diagnosis extracted by micro-spike is presented. Using proposed polydimethy-siloxane (PDMS)
micro-tissue collecting tool, which has a negative micro-spike structure in a porous chamber, the extracted tissue in a
micro-spike is effectively detached. The gastro-intestinal tissue of a pig is extracted in an in vivo environment, and then
it is detached from a micro-spike using the PDMS micro-tissue collecting tool. A fine clinical picture of the detached

tissue is acquired.
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Fig. 1. Tissue extracting mechanism with micro-spike.
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Fig. 2. Schematic of operation of the proposed micro-
tissue collecting tool (a), (b) Inserting the micro-
spike into chamber (c) Detaching the tissue by
pushing down the micro-spike (d) Inserting the
cover (e) Retaining the tissue in the micro-tissue
collecting tool.
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Fig. 3. 4 layers composition of micro-tissue collecting tool
(a) chamber- 1% layer, 4™ layer (b) chamber -2™
layer (c) chamber -3" layer (d) cover.
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Fig. 4. Fabrication process for micro-tissue collection tool (a) Silicon wafer molding process, (b) PDMS replica layer and

bonding process.
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Fig 6. Extracting the tissue from micro-spike using micro-
tissue collecting tool.
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Fig 8. Optical micrograph of gastro-intestine tissue of a
pig using micro-tissue collecting tool, X400.
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Fig 7. Diagnosis process for micro-spike biopsy using micro-tissue collecting tool (a) extracting tissue using micro-spike catheter
(b) tissue fixation (c) tissue detaching (d) paraffin embedding (e) sectioning (f) H&E staining.
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