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Abstract Methodology Conclusion

The percentage of formaldehyde showed a direct impact

Formalin at 10% is the most widely used fixative Material Acquisition\ Specimen and solution preparation Data Collecti.on. on the physical properties of the tissue specimens, with higher
solution for specimen preservation, but it poses risks of Reactives and specimens Preservative Solutions: Solution characterization tissue dehydration as formaldehyde concentration increased.
respiratory irritation and long-term effects with increased c2e « Pig kidneys | Five solutions were prepared to assess fixative efficiency — 5“':{“2’;55% y ;:9 TE’"IETE?‘“’E While all the formaldehyde-containing specimens were
exposure (IARC, 2006). To identify safer, effective IR . o cidehyde Negative control: 35% Simulated seawater (SSW) e T e e o preserved, the solution with 4% formaldehyde and simulated
alternatives, pig kidneys were preserved for two months & B Positive control: 10% formaldehyde 10% formalin + 35% salt|  6.38 19.6 seawater provided the best conservation of tissue structure and
in solutions with 2%, 4%, or 10% formalin with 35% salt, " Simulated seawater 2% formaldehyde + SSW — m:?ﬁ?ﬁiﬂmmu Eg E; cellular membranes. It also provided hydrated tissues with good
and compared with a 10% formalin control. Dielectric S components: 4% formaldehyde + SSW Sy O O E——— color visualization. In contrast, both the solutions containing 10%
spectroscopy measured real permittivity (¢') and %Y v  Sodium chloride (30g) 10% formaldehyde + SSW | which they were taken. formaldehyde resulted in dehydrated tissues. Additionally, both
impedance (|Z|) as markers of cell membrane and tissue Figure 1 Fresh oig Magnesium sulfate (12g) Specimen Preparation . . 10% formaldehyde solutions created specimens that when
preservation. According to the data, 4% formalin + 35% kidney. * Deionized Water (1L) Immersion was the cf;osen method ’lco oreserve the kidneys due .Observat'on Per'Od .(2 months)_ handled produced a suffocating smell and caused both airway
salt exceeded all other solutions at preservative | | Equipment to its convenience and efficiency (McFadden et al. (2019)) Ten \[/)\/L;:Ieniigriizzzefr:itlon perioe), e speeimens and ocular irritation. The findings indicate that implementation of
efficiency, including the 10% formalin control. This study | ' S kidneys were placed in separate, sealed glass jars with different . Specimen discolération 4% formaldehyde with SSW as a preservative solution could
offers evidence of an alternative that is safer to handle - Fume Hood preservative solutions for 2 months. > better the tissue handling experience, improve tissue

. . Kevsioht 16451B * Murky solution
with better preservation indicators. cystgh’ » Microorganism activity visualization, and lower institutional costs.
Dielectric Test

. Which would indicate failure to preserve.
Fixture

(Electrode A) —_— Ny S e, [ Tissue analysis Future work

. pH Meter e | , & L s o The dielectric properties of each kidney were
I ntrOd U Cth n \Figure 2: Keysight dielectric test fixture/ Figure 3: Immersed kidneys with 2% formalin+SSW, 4%+SSW, 10%+SSW, measured after preservation using Keysight Microscopic assessment of the glomeruli and other cellular
S

een with electrode and kidney sample SSW (negative control), and 10% formaldehyde (positive control), 16451B Dielectric Test Fixture and then analyzed. structures
respectively

Formaldehyde exposure poses both short-term

and long-term health risks. The goal for this Q Flowchart of summarized methodology

Testing a wider range of concentrations for efficiency to

further study the trend of f lin effici t trati
investigation is to study whether formaldehyde in lower HINEN STHEY TNE WENE 01 Tormarin ECIENty at Contentrations

o= — 0 0
percentages can preserve the tissue without 2\ > o ’ i between 1%-10%.
unplleasant, and possibly hazardou§ effects. Th.e aim 15 2 @ {' l Z H HDU Evaluate the preservative solutions’ efficiency with varying
to find a safer, more cost-effective alternative. We , , ; Solution : ob : SO e | Aeerees ofsah
tested whether a simulated seawater solution with lower Solution preparation  Material acquisition o oiier crion TBANOR POEVORON PAIOG. Tootilimton deks pollecton 5 |
concentrations of formaldehyde could prove to be a
viable solution to this problem. These novel solutions
were tested on pig kidneys to assess their effectiveness Resu ItS
in preserving tissue color for academic study while
reducing formaldehyde exposure. During the study,
specimens were monitored for visible signs of decay, Real Permittivity (€') vs Frequency (Hz)
such as autolysis and microbial growth. Quantitative
variables such as permittivity and impedance were also
recorded and analyzed to determine if these solutions
could serve as a safer alternative to the current 10%
formalin standard.
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Data analysis

Repeat the same methodology, but with striated cardiac
muscle.
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Dielectric properties recorded from specimens vs frequency
Impedance vs Frequency REfe renCES

2% formalin + salt —49% formalin + salt
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Determine which solution is most effective for } Kidneys’ physical changes before and after preservation Ranking the solution’s preservative efficiency
tissue preservation. ~ , .

e e — O Permittivity and Impedance as Indicators of Tissue Preservation AC kn OWI ed gements

35% salt + 35% salt (control)

2% formalin + salt 4% formalin + salt ®10% formalin + salt ® 10% formalin (control)

Characterize the fixative solutions with and 8 , . . , . . .
. . . P Y N e N s PP YT This project wouldn't have been possible without the guidance of
without formalin by measuring pH and SRS T ety B Worst preservation 3 P D o R ho h 5
our mentors Dr. Irela Perez and Dr. Jairo Rondon who have been
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Non-optimal preservation values

- Ve, @ T | <2 o M SR . N (re’, *1Z]) recommendations. We would also like to thank Ashley Delestre,
Visually monitor the specimen jars for contamination. s AT BRSNS 3 E R NES, a0 \o0E Andrea Garcia, Grace Stibie, and Paola Colon for training us on
| Ay R | ‘ R R P e —— laboratory equipment use and for the guidance they
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Analyze the specimen’s post-fixation dielectric ey condifency || na sty | L e comioy | (Rabbectinoonarter | Bubbeciis ooty oo, | preservation values T offered. Additionally, we thank Ganaderos Borges Inc. for

increasing radially

values as indicators of preservation using e Dull colors, clearly Dull colors, clearly ooosoo (¥ ¥1ZI) donating pig kidneys for this experiment (byproducts of the
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bioimpedance and permittivity. P i i 2 ik wibialied el structures structures Real permittivity slaughtering process). They were extremely kind and helpful.
Flortogefione tydration Moderate hydration | slight hydration present, Stiff, hard to cut Stiff, hard to cut Table 5: Preservation quality map created using low frequency band analysis at 20-359Hz. Lastly, we thank the faculty of URP-HOS whose support made this
throughout the whole present, decreasing 5 ’

Compare tissue’s physical qualities after fixation. fhni cadially decreasing radially. s:;zgt;tsiﬁin Sjégéﬁtztﬁn High permittivity and low impedance value represent ideal preservation, 4% formalin was opportunity possible. The growth of our community is shaped by
> = found to be most effective at preservation and 10% formalin (control) was least effective. the contributions of individuals like these.
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Table 4: Observations of the kidney’s physical properties across preservative solutions.
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