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INTRODUCTION

The lower superabsorbent layers in sanitary pads are a challenge for semen

detection and DNA profiling. The protocols currently used for these samples

consist on analysing only the upper layers. However, due to the sanitary pads’

aim, their composition and structure (1, 2) is designed in such a way that fluids

and cells will be repelled by the hydrophobic upper layers and become enmesh

within the SAPs’ hydrogel in the absorbent core (1, 3, 4). This suggests a loss of

biological information, which may lead to an inaccurate genetic profile of the

aggressor, since sexual aggression biological samples are usually mixtures of

victim’s and aggressor’s bodily fluids with a higher concentration of the female

fluids. Therefore, there is a need to improve the method of bodily fluids

extraction from sanitary pads, taking into account the lower layers.

Camarena et al (2017) recently referred a positive impact from cutting the pads

and filtering with a nylon mesh (4) and an incubation with different chemical

buffers, as isopropanol, was successful when extracting urine fluid (5).

Furthermore, Carson et al (2013) presented the idea of pressure to help

liberating fluids from the SAPs mesh (6). Our aim was to combine different

chemical and physical treatments to optimize the maximum semen fluid out of

the complex layout of superabsorbent pads, allowing the correct fluid diagnosis

and consequently DNA quantity and quality for the posterior adequate genetic

profiling.

RESULTS & DISCUSSION

DNA yields were higher than spermatozoa recaptures (Fig. 4 and 5). Results among the four

chemical treatments combined with filtration were not significantly different, although incubation

with water increased recaptures respecting TNE treatment (employed by Camarena et al.4) and

both presented better results comparing the pH4 buffer (Fig. 4). Besides, the two filter

membranes neither influenced the yields obtained, however, as the nylon filter was more stable

within the NAO®Baskets, the following studies were only performed with nylon membranes and

incubations in water, TNE and 100% isopropanol.

For the chemical plus shredding combination treatments, best yields were obtained when using

isopropanol, with respect to water or TNE elutions (p < 0.01) (Fig. 5). In fact, it was not possible to

perform the DNA extraction after incubation with water and TNE due to the persistent hydrogel.

Thus, the combination of the isopropanol incubation with pressure improved the recaptures of

sperm cells and recovered DNA out of the gels formed in the lower core. Besides, no significantly

different results were shown between using PS and PMS shredder tubes.

Our findings showed that the treatments allowed for better results than the routinely used

method applied to the upper layers with water (see results from Poster P05-300, ISFG2017). Thus,

the idea of combining chemical treatments, filtration and the application of pressure, to break

cross-linked superabsorbent particles, may allow the dewaterization of SAPs’ hydrogel, and so it

should be pursued for the maximisation of the recovery of biological information from

superabsorbent pads. This feature must be considered for the designing of a method to be

applied globally regarding these type of evidence.

MATERIALS & METHODS

Four types of sanitary pads (thick-type and thin-type napkins, panty-liner and diaper-type)

commonly used as samples in sexual aggression cases (n=128) were impregnated of 100μL

normospermic semen #SF-NIR-IVI (approx., 54000 spermatozoa/uL) at 1/100 dilution.

Samples were excised into uniform 1.5-2 cm diameter shaped circles with sterile scissors, and

allowed to dry for 1 h at room temperature. After, the exterior plastic from pads was

removed, and without separating the layers, samples were cut into small pieces.

Two types of filters -10μm-pore nylon versus polyester filter membranes- where assembled

within 2mL Nao®Baskets vials (Copan, Brescia), with the basket previously punched with a

needle. Because SAPs are formed of cross-linked particles (Fig. 1) (1), two types of treatments

were assayed to try to break their chemical structure for enhancing semen fluid extractions.

A) For the chemical treatments with filtration, samples were placed within the Nao®Baskets

and were incubated for 30 min with agitation at RT with 1mL of the following reagents: dH2O,

Isopropanol 100%, and TNE (0.01M Tris, 0.1M NaCl, 0.001M EDTA) and pH4 buffers (Fig. 2).

Then, they were centrifuged at 10000 rpm for 10 min for the separation of pads residues from

the solution with biological content.

B) For the combination of chemical and physical treatments, samples were placed within PS

(plastic disk) and PMS (metal disk) shredder tubes (I&L Biosystems GmbH) and were

incubated for 30 min with agitation at RT with 1mL of the following reagents: dH2O, 100%

isopropanol and TNE (Fig. 3). After incubation, samples were shredded with the manual

Shredder SG3™ (I&L Biosystems, Fig. 3a,b) for 6 seconds at medium intensity. The released

solution was passed to the Nao®Baskets with membrane filters and centrifuged at 10000 rpm

for 10 min.

The recovered solutions with the different treatments were analysed by sperm visualization

and DNA quantification. Spermatozoa quantification was by optic microscopy (Christmas-tree

staining). For DNA quantification, the biological content was digested with sodium acetate 0.2

M, K-proteinase (10mg/mL), DTT and SDS (10%) at 56±2ºC. DNA was extracted utilizing the

phenol, chloroform-isoamylic (25:24:1) method in a 1:1 proportion with the obtained

digestion. The aqueous phase was then purified and concentrated by Amicon®Ultra-4 (Sigma-

Aldrich), maximizing the DNA recapture from any polymer or chemical derivate entangled

from the incubation and so concentrating its template for higher optimization. DNA was

quantified using the QuantifilerTMTrio DNA Quantification kit (Thermo ScientificTM) on an ABI

Prism 7500. Assays tested each sample at least in duplicate. Statistical analysis was followed

for variance significance among treatments (p < 0.05).
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