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Abstract: Polyvinyl alcohol (PVA) resin has been generally used as a resin for embedding for cryomicrotomy for rapid
histological analysis in the operating room. However, due to the lack of cohesion and penetration of resin, and the rel-
atively high freezing point, and the difference in the mechanical properties of resin and tissue, there have been difficulties
in obtaining satisfactory intercepts. In this study, a modified PVA-based embedding resin composed of PVA and boric
acid, which can improve histological analysis efficiency, and NaOH as a crosslinking reaction catalyst was studied. It was
confirmed that as the amount of PVA, boric acid, and NaOH increased, physical properties including cohesion were
improved. And complete tissue cross-section could be obtained without damage using 10 wt% PVA, 2 wt% boric acid,
and 0.3 wt% NaOH composition, and hematoxylin and eosin staining tests showed clear tissue images. The modified
PVA-containing resin of this study is expected to improve the rapid histological analysis efficiency of various biological
tissues.
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Figure 1. Crosslinking reaction of povinyl alcohol (PVA) by NaOH
and boric acid.
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Table 1. Composition of Polyvinyl Alcohol (PVA)/Polyethylene Glycol (PEG)/NaOH

Boric acid wt% / NaOH wt%

0/0 0.5/0 1/0
0.5/0.3 1/0.3

10 wt% PVA
0/0.3

2/0 3/0 4/0 5/0
2/0.3 3/0.3 4/0.3 5/0.3
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Figure 2. Contact angle of the mixtures by the (a) polyvinyl alcohol (PVA)/boric acid; (b) polyvinyl alcohol (PVA)/boric acid/NaOH.
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Figure 3. Differences in the amount of load under the same com-
pressive displacement according to polyvinyl alcohol (PVA)/boric
acid and polyvinyl alcohol (PVA)/boric acid/NaOH.
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Table 2. Number of Unimpaired Sectioned Slice by a Simulated Test to Test Sectioning Efficiency
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2% 3% 4% 5%
14 +3 15+£3 15+1 14 +2

10% PVA/Boric acid + NaOH (0.3 wt%)

8+ 1 9+3 14+ 2

18 £2 18£3 19£3 18+3
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Figure 4. Surface morphological study and surface state of poly-
vinyl alcohol (PVA) mixtures according to boric acid and NaOH
using a digital microscope: (a) Glass plate; (b) PVA/PEG; (c) PVA/
boric acid; (d) PVA/boric acid/NaOH, x250, scale bar: 400 pm.
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Figure 5. H&E stained slice microphotography of mouse liver: (a)
polyvinyl alcohol (PVA)/polyethylene glycol (PEG) resin as a com-
mercial resin; (b) PVA/boric acid resin; (c) PVA/boric acid/NaOH
resin, scale bar: 50 pm.
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