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P1​ Legitimate and Credible Forensic Source Evaluations Enabled by Single Cell Data 
Gian Bates - Rudolph, Dr. Qhawe Bhembe, Dr. Desmond Lun, and Dr. Catherine Grgicak - 
Rutgers University 
 
In cases where a traditional bulk DNA signature is a mixture of fluorescence from numerous 
sources, the LR ratio distributions do not always well discriminate between H1 and H2, not only 
affecting evaluative reports, but also the effectiveness of database search queries. 
One way to address this gap is to change the data from bulk signal to single-cell signal which, 
when clustered, gives us the following information: i) the number of clusters estimates the 
number of (unknown) donors; ii) the number of cells in a cluster estimates the level of 
contribution by each (unknown) donor; and iii) the LR when compared to a given genetic profile 
from a known individual. 
To verify the performance of the model, we use a challenging single-cell mixture test set, use 
the decomposed log-loss scoring rule, and treat clustering as a latent variable so that the full LR 
is the weighted average of a LR for a given clustering multiplied by that clustering’s probability.  
Ground-truth donor labels are retained for all 365 H1 and 365 H2 tests because the mixtures 
were constructed by randomly sampling at the scEPG level such that it comprised 72 epithelial, 
71 blood, and 99 sperm mixtures, with donor numbers ranging from one to five. 
The analysis revealed that the CAL component of log-loss were 6e-4, 8e-7 and 2e-2 for 
epithelial, leukocyte and sperm mixtures, respectively, showing very reliable predictions about 
the clustering; additionally, there was no overlap between H1 and H2 empirical WoE 
distributions and the median WoE was <-40 for H2 tests, which implies that single-cell data 
yields source level (i.e., cell type) evaluations that behave like single source profiles. 
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P2​ Assessing Environmental Effects on Bone Marrow Biomarkers for Improved 
Postmortem Interval Estimation 
Niyah Belton - George Mason University 
 
This study explores how bone marrow biomarkers can improve postmortem interval (PMI) 
estimation in skeletal remains, when traditional methods become unreliable. Using pig tibia 
samples, it analyzes three indicators: cytoplasmic morphology, DNA integrity, and lipid profiles, 
across different environments (temperate, aquatic, frozen, and arid). Tentative results show that 
decomposition patterns vary by condition; cytoplasmic structure degrades fastest, DNA shows 
moderate but environment-sensitive changes, and lipids persist the longest. Environmental 
factors like temperature and moisture significantly influence these processes, producing 
non-linear and context-dependent degradation patterns based on the control comparison. 
Overall, the findings support a multimarker approach to PMI estimation, offering a more reliable 
and adaptable framework for forensic analysis. 
 
 
P3​ Evaluating the Collection Efficiency of Swab Materials for Inorganic Oxidizer 
Residues on Common Evidence Substrates 
Sara R. Ciavardini, Marianne Staretz, Jared Estevanes, and Andra Lewis -Cedar Crest College 
 
Efficient recovery of post-blast inorganic oxidizer residues from porous substrates remains a  
critical challenge in forensic explosive investigations. This study compares the collection  
efficiency of cotton, polyester, and nylon swabs across four common evidence substrates: 
denim,  100% cotton, 100% polyester, and 100% rayon. Swabs were tested using five inorganic 
oxidizer  salts at varying concentrations to evaluate recovery performance. Following sample 
recovery,  Raman spectroscopy is used to measure the intensity and quality of the resulting 
spectra. The results of this study will aid the forensic community by identifying the most effective 
swabbing  materials for evidence surfaces encountered in the field. 
 
 
P4​ The effect of ultraviolet radiation on DNA degradation in blood samples. 
Kiersten Davis - Fairmont State University 
 
Analyzing deoxyribose nucleic acid (DNA) is one of the unique types of evidence found at a 
crime scene. Ultraviolet radiation (UV), a natural component of sunlight, is a common 
environmental factor that can cause damage to biological molecules like DNA. In this project, 
aseptic human blood was dried on a piece of hardwood flooring and exposed to UV light for 
varying periods of time. Results indicated degradation in samples exposed to UV-A after four 
weeks; samples exposed to UV-B and UV-C indicated little to no change. 
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P5​ Analysis of Designer Cannabis Products using DSI-GC-MS 
Alexis Drucker, Nicholas Brancato, Ling Huang, PH.D - Hofstra University 
 
Designer cannabis products such as gummies and vapes are largely unregulated and often 
come with unknown compositions, packaged with incomplete or misleading labels. The current 
gold-standard method in seized drug labs for analyzing cannabis products is GC-MS using a 
S/SL (Split/Splitless) inlet and autosampler. Our lab is exploring a DSI-GC-MS method that 
yields a more accurate representation of the composition which incorporates the active 
ingredients, cannabinoids and matrix components in the results. DSI (Direct Sample Injection) 
includes a small sample size (i.e. 4.1mg or 3.3mg) that is directly heated in a PTV (Programable 
Temperature Vaporization) inlet. The DSI-GC-MS method has shortened the overall analytical 
time due to the minimal sample preparation, has improved separation of cannabinoids and 
shows the matrix components not shown in GC-MS results. 
 
 
P6​ Internal Validation and Assessment of STRmix™ v2.12 Using Challenging Mock 
Case-Type Samples 
Madison Fleck, BS; Charla Marshall, PhD; Coral Smith, MS; Sara Bodnar, MS - The Center for 
Forensic Science Research and Education 
 
Forensic DNA mixture interpretation has become increasingly challenging due to advances in 
analytical sensitivity and the growing prevalence of complex, low-template DNA profiles. 
Traditional binary interpretation methods may not fully utilize profile information; while fully 
continuous probabilistic genotyping (PG) systems like STRmix™ address these limitations by 
incorporating biological modeling, peak height information, and statistical algorithms to examine 
complex DNA profiles from multiple contributors and calculate likelihood ratios (LRs). 
This work completes the internal validation of STRmix™ v2.12 PG software at the Center for 
Forensic Science Research and Education (CFSRE) in accordance with the STRmix™ 
Implementation and Validation Guide. To further test the validated parameters, challenging mock 
case-type samples were created, including touch DNA mixtures, simulated sexual assault 
samples, and UV-degraded samples, and interpreted with LRs calculated using STRmix™. 
Results from this study will support future implementation of STRmix™ at the CFSRE for 
research and educational purposes while contributing to ongoing advancements in forensic 
DNA mixture interpretation and PG software validation and implementation. 
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P7​ Evaluation of chiral solvating agents for methamphetamine enantiomer analysis 
by 1HNMR 
Kiersten Frey - Cedar Crest College 
 
Chiral solvating agents (CSAs) are often used as a quick method for studying the  
enantiomeric composition of chiral compounds using proton nuclear magnetic resonance 
(1HNMR). For controlled substances such as methamphetamine, an understanding of the 
stereochemical composition is key for forensic analysis and may assist in distinguishing 
materials produced through different synthetic routes. This study compares several chiral 
solvating agents for their ability to differentiate and quantify the enatiomers of 
methamphetamine. Varying molar equivalents of each CSA ((S)-BINOL, Mosher’s Acid, 
camphorsulfonic acid, along with several BINOL derivatives) will be added to a 10.76 mM 
solution of racemic methamphetamine in CDCl3 and resulting 1H NMR spectra will be obtained. 
Results of this study may identify an optimal CSA and experimental conditions for the rapid 
determination of methamphetamine enantiomeric composition by 1H-NMR. 
 
 
P8​ Elemental analysis of suspected cremated remains with laboratory and portable 
elemental analysis 
Melody Gokce, Kelly M. Elkins, Rhys Williams - Towson University 
 
The goal of the investigation was to assess the remains from a Baltimore pet crematorium 
suspected of mishandling animal remains. Received samples and comparison reference 
materials were inventoried and analyzed using microscopy, ALS, pXRF, and ICP-OES. Analysis 
using the ALS and microscopy indicated the presence of unknown bone, sand, building 
material, marine deposit, and a human tooth, among other components. Selected samples were 
digested in nitric acid at high temperatures and reacted with hydrogen peroxide prior to filtering 
and reconstituting in dilute nitric acid for ICP-OES analysis. The elemental composition was 
determined using a multi-element and internal standard. The Ca/P ratio indicated that the 
samples were of mixed provenance primarily consisting of non-cremation products such as 
cement or sand commercial products but also contaminated with materials such as human bone 
and animal remains. The metal content suggested casket hardware or soil contributors. This 
study explored the value of high-precision laboratory techniques alongside non-destructive 
screening when analyzing suspected cremated remains. 
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P9​ Assessment of Soil Geolocation by ATR FTIR and ICP-OES Spectroscopy 
Melody Gokce, Lauren Brinkmann, Jaden Force, Sam Hulett, Sean Jones, Dana Kollmann, 
Shital Vaidya, Julie Schablitsky, Kelly M. Elkins - Towson University 
 
In this study, we assessed ICP-OES and ATR FTIR spectroscopy for analyzing soil for forensic 
geolocation predictions. Samples were collected from different soil types and locations in 
Maryland. Soil samples were prepared for the ICP-OES by digesting in nitric acid, heating at 
high temperatures, reacting with hydrogen peroxide, filtering, and reconstituting in dilute nitric 
acid for analysis. Soil samples were placed directly on the ATR interface and 128 scans were 
collected on the FTIR with air as the background. Analysis was performed by searching several 
libraries within the IR’s Omnic software, as well as the elemental composition from the ICP-OES 
using a multi-element standard within the prepared range. The library search on the FTIR 
instrument identified the materials as soil and soil components. The elemental composition from 
the ICP-OES revealed unique fingerprints for various samples. This was used to analyze 
samples from a historic site in Maryland. 
 
 
P10​ Investigating the Effects of Gasoline on the Recovery of DNA from Blood​ Jarrett 
Gordon, Heather Miller Coyle PhD - University of New Haven 
 
While most studies in the field of arson and DNA involve degradation due to high temperatures 
caused by fire, this one isolates the chemical effects of ignitable liquids (gasoline, acetone, and 
ASTM E1618 test mix) on DNA. Two different methods (phenol chloroform extraction, E.Z.N.A. 
Soil DNA Extraction Kit) were used to extract DNA from human whole blood samples that have 
been exposed to ignitable liquids for 24 hours at room temperature. Additionally, two different 
volume ratios (1:1, 1:10) of blood to ignitable liquid were tested, and DNA quantification was 
performed by Quantifiler Trio and Qubit methods. Results showed that the phenol chloroform 
extraction method, while more time consuming, is superior at retrieving DNA from these 
samples, and that little to no DNA degradation or PCR inhibition occurred. Further analysis will 
include STR amplification and DNA profiling. This research confirms the reliability of 
temperature-based studies for arson investigations and opens the door for future studies 
involving DNA exposure to different ignitable liquids and sample conditions. 
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P11​ Effect of Silica Based Extraction Method Choice on STR Profiling Success from 
Human Ribs and Vertebrae 
Madison Hansell, BS; Coral Smith, MS; Sara R. Bodnar, MS; Charla Marshall, PhD - Center for 
Forensic Science Research and Education 
 
The identification of human remains in forensic investigations often relies on recovering 
high-quality DNA from degraded skeletal remains, but this can be especially challenging when 
processing bones of lower quality. This study aims to compare two silica-based DNA extraction 
methods (silica magnetic beads and Roche large-volume spin columns) to determine the 
optimal method for DNA recovery and short tandem repeat (STR) profile quality on the sixth rib 
and T10 vertebrae skeletal elements collected from five human cadavers. DNA yield, 
degradation, inhibition, and STR profile completeness was evaluated and compared between 
the sample types and extraction methods. The findings of this study will aid in the determination 
of the most effective silica-based extraction method for forensic DNA analysis of bone types of 
varying quality to be applied to the identification of missing persons and unidentified human 
remains. 
 
 
P12​ Evaluation of Dye and Fiber Persistence in Assorted Fibers Following Complete 
Combustion Using HPLC-MS and ATR-FTIR 
Truc Hoang, Dr. Allison Myers - University of the Incarnate Word 
 
This study assessed the persistence dye and fiber in assorted fibers following combustion, with 
the aim to determine whether the dye and fiber remained detectable after thermal degradation 
through visual and chemical analysis. Combusted fibers were analyzed using high-performance 
liquid chromatography, coupled with mass spectrometry (HPLC-MS) and Fourier transform 
infrared spectroscopy, coupled with an attenuated total reflectance (ATR-FTIR) to assess dye 
retention and fiber type. The findings helped determine whether combusted fibers could provide 
meaningful evidence in forensic investigations. 
 
 
P13​ An Analysis of DNA Loss During the Wash Steps of the Promega Differex™ 
Extraction Process 
Margaret King, B.S., Lyndsie Ferrara, Ph.D., and Pamela Marshall, Ph.D. - Duquesne University 
 
Differential extraction is commonly required in sexual assault evidence examination, since victim 
DNA is often present in much greater quantities than perpetrator DNA. When a DNA profile can 
be matched to a known perpetrator, cases are more likely to move forward through the judicial 
system and result in convictions or guilty pleas (Cross et al. 2022). Currently there is a lack of 
research investigating whether the early wash steps in the Promega Differex™ extraction 
method result in the loss of male DNA, and this study addresses that gap by using contrived 
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sexual assault samples with seminal fluid dilutions ranging from 1:10 to 1:250, 0.206 ng/µL to 
0.00584 ng/ µL, to quantify DNA loss during the wash steps of the Promega Differex™ 
extraction process and to evaluate the resulting STR allele recovery.  We hypothesize that most 
DNA loss will occur in the first wash step, resulting in reduced STR allele recovery. So far, this 
research has shown that male DNA is lost with the epithelial fraction and full profiles from 
individual washes have not been obtained due to the low quantities of DNA. Identifying when 
and how much DNA is lost during extraction steps can inform improvements to differential 
extraction protocols, with the potential to strengthen case outcomes in sexual assault 
investigations. 
 
 
P14​ Ethanol Stability Over Time in Blood Samples Undergoing Headspace Analysis 
Ava La Lande, Dr. Denise Gemmellaro - Kean University 
 
This study examined how three different Headspace analysis procedures impacted ethanol 
stability in blood samples and the effectiveness of their quantification. The samples were 
analyzed via Headspace Gas Chromatography with a Flame 
Ionization Detector (HS-GC/FID). Three alterations to the current methodology were tested: the 
stability of unpunctured Headspace vials, repeated injections into the same vials, and recapping 
previously injected samples at multiple time points. This was done to replicate the real-life 
troubleshooting procedures forensic laboratory technicians may encounter. Results indicated 
the most consistent data came from unpunctured vials tested immediately after aliquoting; 
however, vials recapped six hours post-injection retained statistical significance. " 
 
 
P15​ Identifying Blood and Semen from Used Menstrual Underwear After Laundering 
Olivia Law, BS; Charla Marshall, PhD; Sara Bodnar, MS; Coral Smith, MS - Center for Forensic 
Science Research and Education 
 
Menstrual underwear has emerged as a potential new avenue for physical evidence in sexual 
assault investigations, but there is currently a dearth of research on their utilization in forensic 
biology. This research aims to evaluate the ability to locate menstrual blood and semen on 
laundered menstrual underwear samples that may be encountered in sexual assault 
investigations and subsequently develop a DNA profile from the identified stains. Mock 
case-type samples were created by depositing semen onto menstrual underwear worn by 
actively menstruating participants and then laundering the stained underwear. Serological 
testing with immunochromatographic assays and Christmas Tree staining were used to identify 
the semen and menstrual blood after laundering, and spermatozoa positive samples were 
forwarded to STR typing to evaluate the ability to obtain a DNA profile. Findings of this study will 
potentially provide insight on how forensic biologists can best tailor their methods when 
encountering laundered menstrual underwear in sexual assault investigations.  
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P16​ Evaluating DNA Recovery from Compromised Bone Samples Using the Applied 
Biosystems™ RapidHIT™ ID System and RapidINTEL™ Plus Cartridges 
Kendall Mallarnee, B.S.(1), Michael Scheers, Detective(2), Lyndsie Ferrara, Ph.D.(1), and 
Pamela Marshall, Ph.D.(1)   (1) Forensic Science & Law Program, Duquesne University, 
Pittsburgh, PA 15282, USA.  (2) Beaver County Detective Bureau, Beaver County District 
Attorney’s Office, Beaver, PA 15009, USA. 
 
Rapid DNA technology provides a potential advantage in situations where rapid human 
identification is critical, particularly in disaster scenarios where remains are degraded and 
conventional DNA profiling requires significant processing time. Limited research exists on the 
performance of the novel RapidINTEL™ Plus Cartridges when challenged bone samples are 
used; thus, this study evaluates the Applied Biosystems™ RapidHIT™ ID System on bones 
exposed to heat and water, mimicking real-world scenarios. To determine whether reliable DNA 
profiles can be generated, bones will be experimentally degraded through controlled heat 
exposure in a kiln or prolonged immersion in ultrapure water, then pulverized to two substrate 
consistencies, rock salt and fine powder, to compare Rapid DNA preparation methods. 
Resulting DNA profiles will be assessed for allele recovery and overall profile quality and 
compared between methods to evaluate the cartridge’s performance and identify when 
conventional testing may be more suitable, as it is hypothesized that DNA profile quality will 
decrease as degradation increases. Expanding the understanding of RapidINTEL™ Plus 
Cartridge capabilities will support the development of faster, effective identification workflows for 
degraded remains. 
 
 
P17​ Effect of Packed Cell Volume and Surface Area on Drip Bloodstains 
Aleah McCoy, Carol Ritter, Michelle Lambert, Paul Quinn - Cedar Crest College 
 
Bloodstain pattern analysis (BPA) involves the initial classification of bloodstains based on 
physical features to understand the events that occurred during a bloodletting event.  An 
understanding of the influence of fluid dynamics and physical properties of blood is crucial to the 
proper classification of bloodstain patterns. The focus of this study was to evaluate how 
variations in packed cell volume (PCV) and substrate surface area influence drip stain formation 
and blood loss from objects. Human blood was adjusted to a broad range of PCV values (25 – 
65%), representing both physiologic and pathologic conditions, and applied under standardized 
conditions to a stainless-steel knife and aluminum bat.  Drip stain characteristics, including 
number, volume, and timing of drip stains produced for 30 trials at each PCV%, were recorded 
and statistically evaluated to understand the combined influence of blood physical properties 
and object geometry.  The findings will provide a better understanding of blood behavior across 
diverse populations and within the legal system, using experimentally validated data to 
strengthen bloodstain pattern interpretation in casework involving blood-bearing weapons. 
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P18​ Evaluation of Sperm HY-LITER™ Express as an Alternative Method for 
Spermatozoa Identification in Forensic Sexual Assault Evidence 
MaryClaire McKenna - University at Albany & Niagara County Sheriff’s Office Forensic Lab 
 
The identification of spermatozoa is a critical step in the forensic examination of sexual assault 
evidence and is traditionally performed using the Christmas Tree stain. Although effective, 
conventional staining methods can be time-consuming and rely heavily on analyst interpretation, 
particularly in samples containing low numbers of sperm cells or degraded material. This study 
evaluates the performance of Sperm HY-LITER™ Express, an immunofluorescence-based 
assay targeting the sperm-specific protein SP-10, as an alternative method for sperm 
identification. The assay will be assessed for its sensitivity, specificity, efficiency, and ability to 
detect spermatozoa across varying sample conditions, with results compared to those obtained 
using the traditional Christmas Tree stain. Findings from this study will help determine the 
forensic applicability of Sperm HY-LITER™ Express and its potential to improve the accuracy, 
consistency, and efficiency of sexual assault evidence examination. 
 
 
P19​ Application of the MiSeq FGx™ Next-Generation Sequencing System for the 
Deconvolution of DNA Mixtures 
Renee M. Mercer, B.S., Jennifer Bracamontes, M.S., Pamela Marshall, Ph. D., & Lyndsie 
Ferrara, Ph. D. - Duquesne University 
 
Samples collected from sexual assault kits (SAKs) often contain uneven mixtures of male and 
female DNA, which can complicate profile generation when the male contributor is present in 
low quantities or shares alleles with the female contributor. This research evaluates the use of 
Massively Parallel Sequencing (MPS) as an alternative to traditional Capillary Electrophoresis 
(CE) in generating more robust male DNA profiles in contrived SAK mixtures. Continued 
evaluation of MPS for DNA mixture analysis could lead to an improved method of mixture 
deconvolution and identification of the perpetrator’s profile in SAK testing. Known and 
casework-type SAK mixtures will undergo extraction, quantification, amplification, detection, and 
interpretation for both CE and MPS, and the resulting data will be compared. MPS is expected 
to produce more comprehensive and interpretable DNA profiles than CE across all sample 
types. 
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P20​ The effect of cleaning agents on Bluestar and luminol blood detection 
Taylar Milburn and Mark Flood - Fairmont State University 
 
Often criminals will clean up blood evidence and claim the positive test results come from the 
chemicals in the cleaning solutions.  The objective of this study is to determine if different 
household substances can provide false positives when using Bluestar and luminol tests. The 
results for this research indicate that none of the substances tested provide a false positive 
other than bleach and Bar Keepers Friend. Therefore, no household cleaning products other 
than bleach and Bar Keepers Friend should interfere with detecting blood at the scene of the 
crime.  
 
 
P21​ Comparison of Two Silica-Based DNA Extraction Methods on Human Femora and 
Ribs 
Taylor Nagel, BS; Coral Smith, MS; Sara Bodnar, MS; Charla Marshall, PhD - Center for 
Forensic Science Research and Education 
 
The extraction of DNA from human remains presents several challenges due to degradation 
from environmental exposure and the copurification of inhibitory substances. The objective of 
this study is to compare the recovery success of large-volume silica spin columns and 
automated silica magnetic bead purification methods optimized for ancient DNA extraction. 
Cuttings of femur bones (n=5) and 6th ribs (n=3) were collected from five human cadavers for 
DNA processing. The quantity of total double-stranded and human DNA was measured using 
QubitTM fluorometry and qPCR, respectively, with degradation and inhibition considered in 
quality assessments. Conclusions regarding DNA yield and STR profile completeness will 
inform forensic analysts on the most effective procedure for human remains identification. 
 
 
P22​ Evaluation of the Astrea™ ️Forensics DNA Extraction Kit for Mitochondrial DNA 
Recovery from Rootless Hair Shafts 
Ashley Perez Diaz, BA; Coral Smith, MS; Sara Bodnar, MS; Charla Marshall, PhD - Center for 
Forensic Science Research and Education 
 
Hair is one of the most frequently encountered forms of trace evidence at crime scenes, as 
naturally shed hairs can unknowingly be transferred to people, clothing, vehicles, and 
surrounding surfaces. Rootless hair shafts, however, are challenging samples as they can 
contain limited and degraded DNA, making the recovery of sufficient genetic information difficult, 
highlighting the need for improved methods. Recent advances in massively parallel sequencing 
(MPS) have enabled whole mitochondrial genome sequence analysis beyond the traditionally 
examined mitochondrial control region, increasing the amount of probative genetic information 
that can be recovered from such hair samples, however, improved DNA extraction methods are 
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still needed to maximize the amount of mitochondrial DNA (mtDNA) recovery from rootless hair 
shafts. This study evaluates the performance of the newly released Astrea™ Forensics DNA 
Extraction Kit from Rootless Hair for whole mitochondrial genome sequencing from rootless hair 
shafts by assessing the effects of hair length, extraction input quantity, hair pigmentation, and 
sample degradation. Results from this study aim to provide insight into the kit’s efficacy and 
potential to improve the recovery of genetic information from challenging rootless hair samples 
for forensic applications. 
 
 
P23​ The Development of Recombinase Polymerase Amplification (RPA) to Augment 
mini STR Amplification of ‘Touch DNA’ Samples for Human Identification (HID) Workflows 
Joseph M. Rahm, Ph.D., DeEtta Mills, Ph.D. - Lasell University 
 
The commonplace nature of touch DNA at crime scenes has allowed for successful DNA typing 
to identify crime victims and suspects. However, it has also highlighted limitations with the 
widely used polymerase chain reaction (PCR) that generates human DNA profiles. Testing the 
proposed RPA-PCR solution to improve the profile quality of touch DNA samples was done with 
an optimal amount of DNA, 3 ng, for processing with RPA. Primers for specific core STR targets, 
Amelogenin, D5, D16, and Penta D, were 25-30 base pairs in length. The amplification of STR 
mini loci, D7, D21, TH01, CSF1PO, Amelogenin, and FGA was done using RPA at 32 C and 
then amplified using PCR. The quality of alleles produced from the RPA-PCR assay was 
compared to the same assay with the addition of a direct spike of 1 ng of DNA to provide insight 
into the viability of RPA mechanisms as a tool to eventually augment touch DNA samples using 
RPA templates as the input for PCR amplification of mini STRs in forensic DNA workflows for 
Human Identification. 
 
 
P24​ An Evaluation of Deactivations on Gas Chromatographic Stationary Phases for the 
Analysis of Seized Drugs of Abuse 
Amanda Rigdon, Thi Do, Corby Hilliard, Jamie York - Restek 
 
Gas Chromatography–Mass Spectrometry (GC-MS) is commonly used for screening seized 
drugs due to its ease of use and high specificity. When drugs of abuse are analyzed in their 
underivatized form, active functional groups can interact with active sites on the fused-silica 
column surface. These interactions can result in poor peak shape, potentially leading to 
inaccurate or unreliable results. Recent advancements in column chemistry, particularly the 
development of improved deactivation strategies that minimize active silanols on the fused-silica 
surface, have significantly enhanced the analysis of active compounds without derivatization. 
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P25​ Effects of Household Chemical Exposure on Hair Root Structure and Nuclear 
Integrity 
Macey Rodriguez - University of the Incarnate Word 
 
Hair has been of interest to crime laboratories since the discovery that hair roots contain 
extractable nuclear DNA, although the number of nuclei present can be highly variable and may 
affect DNA recovery. To determine how common household chemicals affect nuclei visibility, 
nuclei number, and DNA recovery in human hair roots, samples were exposed to bleach, 
vinegar, hydrogen peroxide, baking soda, and muriatic acid and examined using polarized light 
microscopy before and after exposure. DNA was then extracted from treated hair roots and 
quantified using UV spectrophotometry to evaluate the presence and concentration of 
recoverable DNA following chemical exposure. This study examines how household chemical 
exposure may influence the forensic value of hair roots for DNA analysis. 
 
 
P26​ Assessing Permanent Markers as Vectors for Human DNA Contamination in 
Forensic Casework 
Kiley Roman, B.S.; Lyndsie Ferrara, Ph.D.; Julie Sikorsky, M.S.; Pamela Marshall, Ph.D. - 
Duquesne University 
 
Permanent markers are frequently used in crime laboratories to mark evidence, but their porous 
felt tips may retain and transfer human DNA, making them a potential source of contamination 
when reused, which occurred in a Texas laboratory contamination incident. This study evaluated 
whether previously used permanent markers contained detectable human DNA and assessed 
the effectiveness of common decontamination methods. DNA was extracted, quantified, 
amplified, and analyzed from donated markers and intentionally contaminated markers after 
cleaning with commonly used decontamination agents to determine the presence or absence of 
interpretable DNA. Preliminary findings demonstrate that detectable human DNA can persist on 
previously used laboratory markers, with STR analysis yielding partial, full, and mixed DNA 
profiles from donated markers. Findings from this research will support the development of 
standardized protocols for cleaning, replacement, and quality control of laboratory markers to 
minimize preventable DNA transfer and strengthen contamination control in forensic biology 
laboratories.  
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P27​ Comparison of Semi-Continuous and Continuous Probabilistic Genotyping 
Models for STR DNA Mixture Interpretation 
Nilay Sengezer, Kelly M. Elkins, Ph.D. - Towson University 
 
Short tandem repeat (STR) DNA mixtures can produce different likelihood ratios (LRs) 
depending on probabilistic genotyping model assumptions, analytical settings, and signal 
quality, creating challenges for consistent forensic interpretation. This study compares a Python 
semi-continuous likelihood ratio (LR) model with the continuous peak-height model EuroForMix 
using public PROVEDIt STR mixture datasets and laboratory-generated mixtures from 
IRB-approved volunteer samples to evaluate agreement in LR direction and strength across 
varying mixture complexity and analytical conditions. We have established a reproducible 
workflow for calculating quality-control metrics, generating semi-continuous LRs, and evaluating 
the effects of dropout, drop-in, and injection time on LR behavior and data conditions associated 
with disagreement between model types. 
 
 
P28​ The Effect of DNA/RNA Shield Incubation on Touch DNA Recovered from 
Band-Aids and Duct Tape 
Deborah Silva, Cassandra Coscia, Kailyn Joseph, Lucas Joseph, Joshua Kim, Ethan Tang - 
Hofstra University 
 
Adhesive materials such as Band-Aids and duct tape can be encountered in forensic 
investigations, yet the DNA recovered from these substrates is particularly susceptible to 
degradation prior to laboratory processing. This study evaluated whether incubation of adhesive 
evidence in DNA/RNA Shield, a nucleic acid preservation reagent, improves the quantity and 
quality of touch DNA compared with incubation in Buffer ATL or immediate extraction. Touch 
DNA samples were generated by applying Band-Aids and duct tape strips to a volunteer's leg 
for 12 hours. A total of 36 samples (18 Band-Aids and 18 duct tape strips) were randomly 
assigned to one of three treatment groups: untreated control, DNA/RNA Shield incubation, or 
Buffer ATL incubation. DNA was extracted using the QIAamp DNA Investigator Kit and 
quantified using the Quantifiler Trio DNA Quantification Kit on the Applied Biosystems 
QuantStudio 5 Real-Time PCR System. DNA yield was generally higher in the DNA/RNA Shield 
and Buffer ATL treatment groups than in the untreated control for both adhesive types. 
DNA/RNA Shield also produced lower degradation indices than Buffer ATL for duct tape, while 
both preservation treatments reduced degradation relative to the untreated control for Band-Aid 
samples. Despite these improvements, overall DNA recovery remained low. Overall, DNA/RNA 
Shield provided more consistent protection against DNA degradation; however, neither 
preservation treatment substantially increased the likelihood of obtaining complete DNA profiles, 
suggesting that the primary limitation in recovering touch DNA from adhesive evidence is the 
low quantity of DNA rather than degradation. 
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P29​ Using a Virtual Chromatography Tool to Expand the Scope of an Existing 
LC-MS/MS Method 
Melinda Urich, Samantha Herbick, Justin Steimling, Chris Nelson, Tim Yosca - Restek 
Corporation 
 
By attending this presentation, attendees will be informed about simpler and more efficient ways 
to expand their testing scope when constantly dealing with new and emerging compounds. 
Using emerging compounds from the Center for Forensic Research and Education’s (CFSRE) 
Scope Recommendations, 20 compounds were selected to be added to an existing LC-MS/MS 
method that contained 231 analytes. This work includes the use of a virtual chromatography tool 
to model the addition of new analytes and optimize resolution, which can ease the burden on 
laboratories since the method development can be done without the full-time use of a 
production instrument.  To show the accuracy of the modeler, retention times of the 
experimental data was compared to the modeler data and all retention times fell within +/- 15 
seconds, well within the span of a typical MRM window. 
 
 
P30​ Method Development and Validation for the Determination of Fentanyl and Cutting 
Agents by GC-MS 
Taryn Wallen, Paige Ickes, Sarah Heinrichs, Constantinos Pistos, Lisa Mundy - West Chester 
University 
 
A rapidly evolving illicit drug landscape is frequently complicated by the emergence of veterinary 
sedatives, such as medetomidine and xylazine, used as cutting agents in the fentanyl supply. 
The aim of this study was to develop and validate a single gas chromatography-mass 
spectrometry (GC-MS) method, for the simultaneous determination of fentanyl, xylazine, and 
medetomidine in whole blood to be applied in forensic laboratory settings. Analytes were 
extracted by solid-phase extraction (SPE) and analyzed with Selected Ion Monitoring (SIM) 
mode, with calibration curves demonstrating satisfactory linearity and acceptable extraction 
recovery for fentanyl and medetomidine. However, blank blood extractions revealed a co-eluting 
matrix component with xylazine, affecting proper quantitation. Future work will focus on refining 
the SPE procedure to resolve this interference, ultimately providing forensic toxicology 
laboratories with an efficient tool to process complex polydrug cases much faster.  
 
 
 
 
 
 

Updated 9/27/2026 



 
P31​ DNA profiling of human DNA extracted from Dermestes maculatus using CE and 
NGS 
Ny'Gia Williams, Jenna Buckshaw, Madison Simms, Kylie Thayer, Kayden L. Phillips, Filipa 
Simão, Kelly M. Elkins - Towson University 
 
Dermestes maculatus (dermestid beetles) are forensically significant insects encountered at 
crime scenes, where they contribute to postmortem interval (PMI) estimation in death 
investigations. These beetles are typically associated with dry, warm environments and primarily 
colonize remains during later stages of decomposition particularly when tissues are 
skeletonized or mummified. Previous research has demonstrated that other insects, such as 
head lice, can yield viable human DNA profiles when recovered from crime scenes. The 
application of next generation sequencing (NGS) technologies has shown promise in 
successfully analyzing DNA from low template samples. In this study, we extracted and 
analyzed genetic material from the gut contents of dermestid beetles to evaluate the extent to 
which human DNA can be recovered and profiled the beetles fed on human remains as the 
larvae grew. DNA samples were subjected to both NGS and CE analysis to compare their 
effectiveness. STR typing using CE generated more complete partial human DNA profiles from 
the gut contents than NGS. Notably, samples obtained from more immature beetle larvae 
produced more complete profiles compared to those derived from adult beetles. Additionally, 
early-stage larvae yielded more complete profiles than late-stage larvae. One larval sample that 
produced a usable DNA profile using NGS. This profile matched the human remains on which 
the beetle had fed and produced phenotypic predictions, including hair color, eye color, and 
ancestry of the individual. This result highlights the potential power of NGS technology, even 
when working with trace quantities of human genomic DNA in complex mixtures and degrading 
environments.    
 
 
P32​ Application of a validated LC-MS/MS method to accurately quantify cannabinoid 
doses in commercially available tablets 
Kyle Yuncza, Michelle Carlin - Rutgers University Camden 
 
Cannabis products are rapidly becoming more readily available to consumers as many states 
legalize cannabis and recent overtures from the federal government signal a relaxation of legal 
policy. Loosening of regulations has led to a flood of new products, many of which include 
misleading advertising and are often manufactured to a more lenient standard than typical 
pharmaceutical drugs - creating a risk for consumers who use these products. In this study, a 
previously validated method designed to quantify 10 cannabinoids in a methanol matrix was 
applied to determine the actual dose of cannabinoids in 2 commercially available CBD-based 
tablets. The results of this study will elucidate the difference in advertised dose and the actual 
dose in these tablets and highlight the effectiveness of this method in a practical application. 
 

Updated 9/27/2026 



 
 
P33​ Differentiation of Synthetic Tryptamines Using Direct Analysis in Real Time 
Time-of-Flight Mass Spectrometry (DART-TOF) 
Kevin Zencak, Margaret Garrett - Virginia Department of Forensic Science 
 
Over the past few years, there has been a rise in psilocyn/psilocybin food products. However, 
these products frequently contain unlisted synthetic tryptamines that may or may not be 
controlled. These compounds function similarly to psilocyn as hallucinogens. Due to these 
synthetic tryptamines being isomers and analogs to each other, they have similar mass spectra 
and retention times. This research uses Direct Analysis in Real Time Time-of-Flight (DART-TOF) 
Mass Spectrometry in order to differentiate between these tryptamine isomers and analogs.  
 
 
P34​ Analyzing the Effects of UV Radiation on DNA Recovery from Hair Strands 
Arshjot Multani, Dr. Allison Myers - University of the Incarnate Word 
 
DNA recovery from human hair has long been considered a foundational component of trace 
evidence analysis in crime labs, providing investigators with biological material that may 
contribute to individual identification. Of particular interest is how varying environmental 
stressors may cause gradual changes in the number of observable nuclei within hair samples 
and the amount of DNA extracted. This research specifically focused on the impact of UV 
radiation on human hair due to its ability to induce molecular damage to DNA, potentially 
reducing the amount of genetic material available for forensic analysis. Hair samples were 
exposed to simulated environmental UV radiation for varying durations to model differences in 
environmental exposure over time, then stained and analyzed microscopically before DNA was 
extracted and quantified relative to an unexposed control. By examining the relationship 
between UV exposure and DNA recovery, this study seeks to provide insight into factors that 
may affect the success of forensic trace evidence analyses.   
 
 
P35​ The effect of ultraviolet radiation on latent fingerprints 
Addison Tenney, Mark Flood - Fairmont State University 
 
Fingerprints are used as a way to scientifically place a certain person to a crime scene. 
Ultraviolet rays (UV) have the potential to degrade the oils left behind in fingerprints. This was 
tested by printing 4 plates in total that were left under a UV-A, UV-B, UV-C and a control plate 
that was left in an enclosed space, meaning there was no light exposure. The fingerprints were 
left under the different UVs for varying amounts of time then sprayed with small particle reagent, 
to show any visible difference between the plates. Based on results, UV-C showed the greatest 
change once reaching one month compared to the control plate. 
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P36​ ANALYSIS OF THE BEHAVIOR OF  ECCRINE FINGERPRINTS ON STANDARD, 
ACQUIRED, AND ENGINEERED VEHICULAR COATINGS. 
Sara Wynne, Carol Ritter M.S., Joseph Cordoma Ph.D, Andra Lewis Ph.D, David Rusak Ph.D - 
Cedar Crest College 
 
Crime scene investigators must evaluate composition and substrate properties when 
determining the best enhancement and lifting scheme for friction ridge evidence at crime 
scenes.  Automotive finishes represent a particularly underexplored surface for fingerprint 
deposition, persistence, and analysis.  The purpose of this study was to better understand the 
behavior of fingerprints on four exterior vehicle surface types and determine a 
best-practice-protocol for developing and lifting latent fingerprints. 
Ten volunteers, five male and five female, deposited eccrine prints onto four surfaces: standard 
UV top clearcoat on a new 2026 Hyundai Kona, Avery Dennison vehicle vinyl wrap, weathered 
vehicle paint, and Raptor Truck bed lining.  All substrates and eccrine-based fingerprints were 
prepared the same with each participant depositing a series of four consecutive fingerprints with 
their right index finger. A variety of enhancement and lifting techniques were evaluated on both 
smooth and textured automotive surfaces. Using the Bandley 0-4 scale, a qualified fingerprint 
examiner graded the quality of fingerprints prior to and after processing. Statistical analysis was 
performed to assess the significance of the results. The results of this study will provide law 
enforcement with an optimized method when processing vehicles." 
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