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Abstract 

The drive to preserve and collect latent prints has led to the creation of innovative products and 

technologies. However, because of the increasing variety of the implements, supplementary 

research was necessary to ensure appropriate application of these products dependent on 

circumstances, environments, and availability. Further, crime scene technicians and departments, 

who rely on experience and accessibility of materials, also need current information on product 

capabilities and limitations. This research compared AccuTrans, First Contact polymer solution, 

and Elmer’s glue as casting materials applied to latent prints developed with dual-use black 

powder. The latent prints samples (n=60) were deposited on either flat or curved substrates, and 

then preserved with one of the three casting materials.  Evaluation of the collected latent prints 

included: whether friction ridge detail was present, how many individual characteristics could be 

observed with a restriction of 10, and how many levels of friction ridge detail were represented.  

The results of this study indicated that no matter which casting material was selected, there was 

no significant variation in the ability of the materials to perform (p=.794) and successfully 

collect a developed latent print for examination on certain substrates (p=.462).  Individually the 

casting materials had observable strengths and weaknesses such as short or extended dry times, 

deformation after collection, and ease of collection. 
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Introduction 

Overview 

Fingerprints have consistently been documented as one of the most reliable methods of 

human identification due to persistence and high variability. The reliability of fingerprint 

collection techniques is such that searching for latent prints has become a standard procedure for 

investigators and technicians at crime scenes. Advanced technology and evolved protocols 

encouraged the creation of automated systems and opened avenues for exploration of latent 

prints not previously conceivable. Through time, numerous methods to obtain latent prints at 

scenes have emerged. This evolution created a range of available options for preservation and 

collection appropriate for specific environments, substrates, or preferences. One of these options 

is casting materials. Although casting materials are renown for use in toolmark impressions, they 

are crucial for latent print preservation, collection, and analysis. While research exists to 

demonstrate the potential of casting materials in relation to latent prints on unique surfaces, there 

is limited information with focus towards direct comparison of the materials. 

Like other crime scene technologies, casting materials have expanded but have yet to be 

fully understood in terms of foundational capability. AccuTrans is a well-known and well-

documented polyvinyl-siloxane silicone material; however, First Contact polymer solution is a 

proprietary polymer/solvent blend in the infancy stages of joining crime scene marketing. 

Elmer’s glue is an atypical casting material but has been used in collection of latent prints, 

typically as a last resort when other marketed casting materials are unavailable. Centered on 

individual familiarity of the researcher with casting materials, the following research questions 

were developed: 

1. Is there significant variation in the number of observable characteristics of 
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developed latent prints collected with AccuTrans, First Contact polymer solution, 

and Elmer’s glue? 

2. Does one of the casting materials provide a substantially higher number of 

observable characteristics on either a simple or complex substrate? Is there an 

ascertainable order which can be assigned to the materials based on performance 

on either substrate? 

3. Is there significant variation between the observable levels of friction ridge detail 

between the casting materials on the substrates? 

Based on the consistent use of AccuTrans in the crime scene field, the researcher 

hypothesized that developed latent prints casted with AccuTrans would provide more suitable 

details for analysis than those casted with First Contact polymer solution or Elmer’s glue. The 

opposite conclusion would presume all three casting materials demonstrated no significant 

difference in the ability to render suitable details of developed latent prints. 

Importance of the Research 

Thus far, research on casting material application for latent prints has been limited to 

analysis of single materials, typically fast-drying silicone like AccuTrans or Isomark. Although 

there were instances of evaluation of silicone materials to other latent print lifting mechanisms, 

like gel lifters, the powders or substrates tended to be the focal point in terms of variables. 

Furthermore, reviews of available research demonstrated a gap in explicit comparisons specific 

to latent print casting materials.  One of the values of analyzing these materials in a controlled 

setting was the ability to provide quantifiable analysis to technicians operating in crime scene 

environments. Understanding the potentials and limitations of different products can challenge 

misconceptions as well as validate products not typically considered, such as the Elmer’s glue.  
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Further, this research substantiates the use of those non-traditional casting materials which may 

be an only option due to fiscal constraints within various organizations.  

Background Information 

Latent Print Summary 

 Physical evidence at a crime scene is crucial in the linkage of suspect, victim, and scene. 

One of the strongest forms of physical evidence is latent print collection, and due to persistence 

and high variability, they are considered a focal point of crime scene examination. High 

variability is updated terminology for ‘uniqueness’ and refers to distinctiveness of latent prints 

between individuals and within a single sources’ own fingerprints (Monson et al., 2019). 

Furthermore, fingerprints are considered highly variable because no two identical fingerprints 

have been discovered from differing individual sources despite the progression of fingerprint 

collection and analysis over the past century.  Numerous factors associated with fetal 

development in the womb contribute to the final development of friction ridge skin, and the 

exclusivity of each fingerprint.  Friction ridge skin is the raised portion of the epidermis on the 

fingers, toes, palms, and soles of the feet; provides distinction between even identical twins; and 

creates latent print impressions (Daluz, 2019; The Fingerprint Sourcebook, 2011).  

Persistence, or the historically employed term “permanence”, is associated with the 

concepts of friction ridge skin attachment and cellular proliferation.  Internal communication of 

the body ensures the structure of fingerprint ridges stays consistent as they are regenerated 

through layers of the skin which are physically attached (Monson et al., 2019).  Any disruption 

to the persistence of the fingerprints such as amputations, scars, or intentional mutations are 

unique enough to be identifiable, and become another form of distinguishable characteristics 

(The Fingerprint Sourcebook, 2011).  In relation to latent prints, persistence allows 
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reproducibility so deposited latent prints can be contributed to a specific source for identification 

confirmation. High variability and persistence are general concepts to comprehend in fingerprint 

research; however, the latent print analysis within this research was concentrated on variability 

data. 

 Latent prints are impressions of friction ridge skin deposited under various 

conditions and on differing substrates.  Traditionally, classification as “latent” implies an unseen 

impression; however, in general terminology it can account for visible prints or those placed in 

some form of molding.  In this research, latent prints were the invisible category. Additional 

factors to affect latent prints include pretransfer, transfer, and post-transfer conditions as outlined 

in Table 1 (The Fingerprint Sourcebook, 2011). These conditions incorporate donor finger 

physiology and biological considerations, conditions of the substrates, and environmental factors 

which affect a deposited print.  

Table 1 
 
Conditions of Print Placement 
 

 
Note: Adapted from The Fingerprint Sourcebook (2011) 
 
Latent prints are enhanced for distinguishability through physical or chemical processes such as 
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black powder dusting, cyanoacrylate fuming, or a range of chemical options (Daluz, 2019). Once 

enhanced, various methods for collection ranging from lifting tape to casting materials are 

employed so the latent print can be collected for later evaluation at a laboratory. Understanding 

the methods for assessment and classification of a latent print is an essential component to 

comprehending this research, how latent print impressions are identified as exclusive, and how 

certain conditions were controlled. 

Friction Ridge Detail Classification and Comparison 

The ability to define characteristics associated with high variability of a latent print has 

contributed to the concept of analysis and comparison methodology. The first steps for analysis 

of the levels of detail within friction ridge impressions is evaluation based on Levels 1, 2, and 3, 

as visualized in Figure 1. Level 1 refers to the ridge flow, or the general pattern type of the print, 

followed by Level 2 which correlates the ridge path and where it ends (Daluz, 2019; Fingerprint 

Sourcebook, 2011). Level 3 details are the morphology of ridge shapes and pore positions, and 

their presence indicates a superior clarity within the ridges (The Fingerprint Sourcebook, 2011). 

Level 1 details are class characteristics and are therefore not enough to conclusively associate a 

latent print to a known source for identification confirmation. Level 2 and Level 3 details are 

individual characteristics and the subsequent presence of all three Levels denotes a higher quality 

latent print than if a singular detail were present (The Fingerprint Sourcebook, 2011; Ulery et al., 

2013). 

Commonly known vocabulary associated with latent print analysis is minutiae which 

includes ridge endings, bifurcations, and dots associated with Level 2 details (Daluz, 2019; The 

Fingerprint Sourcebook, 2011). Depending on the referenced literatures, there is supposition 

there are more than three types of minutiae. Additional types of minutiae would include islands, 
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spurs and more; however, these are essentially formed from the primary three minutiae (The 

Fingerprint Sourcebook, 2011).  The minutiae as well as individual markers in Level 3 details 

are what this research collectively refers to as ‘observable characteristics’.  In addition, any 

instance of reference specific to Level 1, 2, or 3 indicate the general presence of the level of 

detail as points for data collection and measurement.  It is important to note, the presence of 

individual characteristics associated with Level 2 and 3 are not indicative of a print which would 

be suitable for comparison.  The observable characteristics of a print, as well as the Levels of 

Details, are symbiotic for latent print analysis.  

Figure 1 
 
Visual Representation of Levels of Detail 
 

 

 The evaluation system of latent prints is based on the education, training, and experience 

of a Certified Latent Print Examiner (CPLE), and the application of the ACE-V (analysis, 

comparison, evaluation, and verification) methodology.  Historically, a point standard was in 

place with a required number of individual characteristics or minutiae to make an acceptable 
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appraisal. Point system standards have since been abandoned and replaced by the ACE-V model 

because of its holistic approach to analysis (Daluz, 2019; The Fingerprint Sourcebook, 2011). 

Current guidelines include ACE-V application based on the totality of quantitative and 

qualitative information within a print. To simplify, the Level 1, 2, and 3 details and the quality of 

the extracted print are collectively considered for suitability and identification conclusion, with 

an importance placed on verification by a secondary examiner.  This methodology was used in 

the analysis of casting samples for this research.  

Previous Research 

 Casting materials are often referenced in crime scene investigation textbooks for use in 

toolmark impressions.  Unfortunately, these textbooks tend to provide condensed information on 

additional capabilities. Typical recommendations for latent print casting include the use of 

silicone-based materials as a lifting mechanism on difficult or textured substrates, after a latent 

print has been physically/chemically developed.  No other instructions or specific details on 

latent print casting are commonly included in textbooks to provide students in-depth 

understanding of why one material may be preferred over another, or even the various types and 

reactions of materials.  Actual research has explored casting materials on latent prints, but again 

focused on a singular casting material on distinctive surfaces.  

Färber et al. (2010) compared a silicone casting material called Isomark against gel lifters 

to obtain latent prints processed with black or magnetic fingerprint powders.  The deposited 

latent prints were placed on the skin of cadavers. The experiments were conducted in four 

different countries, with a total of 1000 controlled latent prints placed and 538 lifted with the 

Isomark. Isomark shares commonality with AccuTrans and this article demonstrated the 

complexity of the material, but within a limited scope in terms of casting materials used. The use 
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of the silicone Isomark material and magnetic powder yielded the highest success rate for 

identification conclusion. 

Another instance of substrate exploration with a fast-drying silicone was completed by 

Shalhoub et al. (2008), who used Isomark on controlled and ‘realistic’ latent prints placed on a 

multitude of non-porous and semi-porous surfaces. The samples were then enhanced with 

cyanoacrylate fuming. The samples sizes of 50 controlled latent prints were divided amongst six 

substrates and 62 ‘realistic’ prints amongst three substrates. Although this study sought to 

establish the abilities of a fast-drying silicone casting material, the use of cyanoacrylate after 

casting the prints was an unexpected control as superglue fuming is encouraged to stabilize prints 

prior to lifting methods. Further, one substrate was specifically placed in a controlled 

temperature condition whereas others were not, introducing an inconsistent variable. The 

outcomes of the temperature-controlled substrate were the recovered and chemically processed 

samples demonstrated unique results which effected the overall data. Isomark was less effective 

on semi-porous substrates than non-porous, but as indicated, some variables presented questions 

about how the information was correlated. 

One of the few articles comparing casting materials was directed toward collection of 

record prints from cadavers. Burke and Knapp (2010) utilized black granular powder, 

RepoRubber and AccuTrans to obtain the sample prints. The researcher’s focus was aimed at 

evaluation of efficiency, friction ridge detail characteristics, and cost. Although the sample size 

was unclear, and there was less analysis of data to demonstrate the drawn conclusions, the 

authors provided informative background information about dry times and the cost of each 

material. The observations between the two casting materials indicated a higher success rate for 

RepoRubber; however, the number of samples to support the conclusion appeared to be 
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diminutive. One interesting observation in the article intimated viscosity of differing casting 

materials directly affected success in lifting impressions from cadavers; however, there was no 

appropriate data to support the assertion. 

Kowalske (2016) completed a comparison of AccuTrans versus Mikrosil specific to 

casting bloodstain patterns. Kowalske suggested bloodstain patterns should be considered a 

three-dimensional print rather than flat, and casting could help preserve those impressions. 

Additionally, Kowalske hypothesized AccuTrans would outperform Mikrosil due to automatic 

mixing of AccuTrans versus manual mixing required for Mikrosil. Final conclusions of the 

experiments revealed AccuTrans casts provided a higher level of measurable characteristics of 

bloodstain patterns than Mikrosil casts. This research highlighted the performance levels of 

AccuTrans and Mikrosil, serving as an example for why AccuTrans is preferred in casting 

situations. 

All previous research highlighted a casting material on differing substrates or did a 

comparison of two types of casting materials. Further, each experiment sought out unique 

situations (prints on cadavers, and bloodstain pattern casting) to enhance understanding of 

casting material capability and provide general information potentially relevant in certain 

operational settings. There is an existing gap in rudimentary comparison of differing casting 

materials.  This research sought to provide foundational understanding of which materials are 

superior in preservation and collection of developed latent prints with limitation of outside 

variables such as temperature or substrate variation. 

Materials and Methods 

Materials 

AccuTrans (translucent) with applications attachments, First Contact Polymer Solution 
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with included spray attachments, Elmer’s Glue, Lynn-Peavey dual-use fingerprint powder, 

Safariland ethylene oxide treated fiberglass brush, glass microscope slides, trinomer covered golf 

balls with hexagon dimples, Curad 70% isopropyl alcohol wipes, Sirchie Latent Print Standard 

Pad, 100% cotton gloves, TouchNTuff non-sterile powder-free nitrite gloves. 

Methods 

Sixty samples were obtained of developed latent prints on two different substrates. 

Nonporous horizontally placed glass microscope slides (flat substrate) accounted for thirty of the 

samples, and nonporous Trionomer covered white golf balls (curved substrate) were used for the 

remaining thirty samples. Nonporous substrates were selected to accentuate the use of casting 

materials. The intention with using a horizontally placed microscopic slide was to eliminate 

varying factors from the development and subsequent casting of the latent prints such as powder 

and material loss associated with gravity. The golf ball provided a multidimensional surface to 

replicate irregular conditions associated with the singularly unique nature of crime scenes. Every 

glass slide and golf ball was cleaned with 70% isopropyl alcohol and allowed to dry. 

A singular donor and specific decontamination procedure for all latent fingerprints were 

used to assist in the uniformity of the placement. This decision was made to reduce the potential 

pre-transfer conditions that effect chemical composition of the latent prints, which are suggested 

considerations in performing fingerprint research (Almog, J., Cantu, A., Champod, C., Lennard, 

C., & Kent, T, 2014). Additional guidelines were contemplated for the use of natural fingerprints 

rather than ‘groomed’; however, natural prints would potentially create uncontrolled variations 

which was disadvantageous to creating uniformity of deposited latent prints (Croxton, R., Baron, 

M., Butler, D., Kent, T., & Sears, V., 2010; Sears, V., Bleay, S., Bandey, H., & Bowman, V., 

2012). Prior to application of latent prints on any substrates, and to remove unwanted bacterial 
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and foreign materials, the hands were washed for exactly twenty seconds using antibacterial soap 

and rinsed again for an additional twenty seconds to ensure complete removal of soap residues. 

The hands were dried with a sterilized paper towelette. Once cleansed the tips of the fingers were 

placed on a Sirchie Latent Prints Standards Pad with general unmeasured pressure for 

approximately one second. Prior to the placement of any latent prints, the hands were rubbed 

together to ensure even distribution of chemicals from the Standards Pad on the hands. 

Preceding hand sanitization procedures, ten clean glass slides were assembled in a row 

with gloved hands. After sterilization, a single latent fingerprint was placed on the approximate 

center of each slide. No specific measures were implemented to account for force applied to the 

substrates. Nevertheless, the finger was laid to naturally rest on the substrate and then secondary 

force was applied by another hand for approximately one second. No attempts to roll or 

maneuver the finger were made and the finger was moved in a directly upward motion to prevent 

alteration of the latent print. The process of hand sanitization procedure was repeated before a 

latent print was deposited on the highest point of ten prearranged golf balls with the same 

considerations for force and time on substrate. The procedure was repeated until a total of thirty 

glass slides and thirty golf balls were primed with a single latent print. The latent print substrates 

were arranged in an indoor open air environment with a consistent temperature of 72 degrees 

Fahrenheit, and allowed to ‘age’ for approximately twenty four hours to better simulate the time 

interval when a crime occurs and when it is processed by technicians (Almog, J., Cantu, A., 

Champod, C., Lennard, C., & Kent, T., 2014). 

Using 100% cotton gloves covered with TouchNTuff non-sterile, powder-free nitrite 

gloves, the latent prints on all substrates were processed with Lynn-Peavey dual-use fingerprint 

powder applied with a Safariland ethylene oxide treated fiberglass brush to prevent any chemical 
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alteration of the latent prints (Szkuta, B., Oorschot, R., & Ballantyne, K., 2017; ).  The developed 

latent prints were subsequently lifted after the ‘aging’ period with either AccuTrans 

(translucent), First Contact Polymer Solution or Elmer’s Glue (clear) using the following 

methods: 

• AccuTrans(translucent) was placed in the provided extruder gun and a mix tip was 

attached. Once prints were developed with powder, the AccuTrans was applied from one 

end of the print, with a slow progression. Excess material was used to create a margin 

around the print to allow for safe handling for collection. The AccuTrans was allowed to 

dry for approximately 15 minutes before the samples were collected. 

• First Contact Polymer Solution was shipped in glass vials and included small spray 

bottles with spray tips. The spray tip nozzle was prefabricated for a radiating 

distribution. Prior to the application of the solution, clean clear tape was applied to one 

side of the deposited print on each sample to allow ease of removal of the final polymer 

film. The solution was place in a spray bottle and applied with three squirts to the flat 

and curved substrates to ensure full distribution over each print.  The single layer was 

allowed to dry for approximately 30 minutes before a secondary layer was applied with 

the same procedure as the first. This was repeated until four (4) layers of solution were 

applied to individual samples then allowed to complete a final dry cycle of one (1) hour. 

The casted prints were then collected and attached to a clean paper fingerprint card. 

• Elmer Glue (clear) was shaken in the manufacturer prepared bottle and applied from the 

center of the developed print on the glass slides.  The glue naturally spread on the glass 

slide substrate until the latent print was covered and a margin was created. The glue was 

continuously applied until it was approximately ¼” in wet thickness.  This thickness was 
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used because liquid glue condenses when drying, and a thicker final glue film would 

prevent tearing or stretching upon collection. For the golf ball samples, the glue was 

applied from the top of the print and gravity pulled the substance downward until the 

print was covered. Once the first application dried, a second coating was applied to 

thicken the casting. The microscope slide samples required over 11 hours to dry whereas 

the thinner golf ball samples took approximately 4 hours to dry.  Once dry, all samples 

were collected and attached to a clean paper fingerprint card. 

Prior to the execution of the experiment, all casting samples were assigned an alphanumeric 

number to allow for proper data documentation. The samples, once collected, were placed in a 

sterile hard plastic storage case with individual compartments marked with their unique 

alphanumeric code.  Figure 2 indicates the alphanumeric assignment process: 

Figure 2 
 
Alphanumeric Assignment for Data Collection 
 

 
 

The samples were sent via overnight mail to a Certified Latent Print Examiner (CLPE) 

for evaluation of the following: the presence of ridge detail (yes or no), observable 

characteristics up to 10, and observable levels of detail (1, 2, 3).  A preformatted excel 

spreadsheet was forwarded to the examiner which included only the assigned sample 

alphanumeric codes but removed the casting material and substrate types. This was to limit 

prospective bias. Samples sets A, B, and E, were observed using direct light and a magnifier. For 

sample sets C, D, and F, the use of direct light, a magnifier, and digital imaging were necessary.  

Although not all samples in C, D, and F, required digital imaging, if it was used, they were 
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scanned at 1200 pixels per inch and edited in Photoshop. The images were converted into 

grayscale and adjusted until enough contrast existed for optimal observation. 

Data Analysis 

Once the raw data was received from the CLPE it was transitioned into broad charts for 

consideration, then statistically analyzed. The full raw data charts were published under the 

Appendix. Initial observations revealed all samples (n=60) had ridge detail present therefore 

limiting the effectiveness of generating charts and statistical analysis. The presence of friction 

ridge skin in 100% of the samples was fundamentally valuable information and interesting, but it 

reduced any value added when considering potential variance.  No additional analysis was 

completed on that data measurement.  An important note to address was the inclusion or removal 

of outliers within analyses or Tables/Figures, which were data sets that had ridge detail present 

but no observable characteristics or Levels of Detail. Handling outliers was subjective, with 

typical measures taken to remove or replace the data; however, the researcher decided to address 

data with and without outlier inclusion. As each scene is unique so too are circumstances for 

latent print collection and providing both sets of full and trimmed data allowed a more 

comprehensive picture of the casting materials. To simplify the organization, data analysis was 

separated into the following subsections: general analysis for observable characteristics, general 

analysis for levels of detail, statistical analysis and interpretation. 

General Analysis for Observable Characteristics 

The totality of observable characteristics, based on each sample, exhibited a 

predominance for the highest score of 10. Specifically, Figure 3 outlined the abundance of 10 

observable characteristics, which accounted for 70% of the samples. With removal of three 

outliers this calculated to 74%.  The heightened frequencies potentially indicated less variance; 
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however, because there was no association between these numbers and the casting materials it 

was not conclusive.  A deeper assessment was needed into individual casting materials and the 

substrates. Line graphs were created with individualization of casting materials per specific 

substrate, as seen in Figure 4 and 5, to analyze for trends.  

The line graph specific to Figure 4 showed a very static norm with few aberrations.  Of 

interest within this figure was the removal of all “0” outliers eliminated several heartbeats and 

reduced the aberrations by 33%. This adjustment flatlined First Contact polymer solution and 

effectively demonstrated there was no variation within the single casting material on the flat 

substrate.  While the curved substrate in the line graph of Figure 5 exhibited less stagnation, 

especially amongst AccuTrans and First Contact polymer solution, there was still a 

preponderance of samples with a max ranking of 10 observable characteristics. Both graphs 

projected reduced variance but also outlined the overall ability of casting materials to preserved 

observable characteristics of develop latent prints under controlled conditions.   

Figure 3 
 
Frequency of Characteristics Observed in Totality 
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Figure 4 
 
Observable Characteristics on the Microscopic Slide Substrate 
 

 
Figure 5 
 
Observable Characteristics on the Golf Ball Substrate 
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General Analysis for Levels of Detail 

Frequency analysis was produced specific to the quantity of instances individual Levels 

of Details were exhibited in the samples.  The understanding that the presence of all three Levels 

of Detail represented a clearer latent print recommended this as a maximum benchmark as 

opposed to highlighting a singular Level.  To scrutinize this, Figure 6 was created to characterize 

the frequencies and the relative frequencies of the samples. Specific to all three Levels being 

present, the relative frequency was 75% (45/n=60) which showed a dominance and lack of 

variation as no other grouping was nearly as high.  If outliers were removed, the relative 

frequency increased to 79%. As with the observable characteristics, the rates of occurrence were 

only suggestive and required further analysis to complete the whole picture.   

Figure 7 dissected the information within Figure 6 and provides percentage levels per 

casting material and substrate. Visual examination suggested limited to no variation within 

groups, or between groups, as outlined by the restrictive range of 80% to 100% occurrence of 

individual Levels of Detail.  The relative frequencies were generally spread between all materials 

and substrates; however, AccuTrans and First Contact polymer solution on the flat substrate 

demonstrated a 100% unconditional relative frequency.  There was also a single instance which 

challenged the status quo. First Contact polymer solution on the curved substrate had a relative 

frequency of 33%, which made First Contact the most dynamic material.  It was one of the 

highest performing materials on the flat substrates but also the most underperforming on the 

curved. Additionally, whereas AccuTrans and First Contact polymer solution performed better 

on the flat substrate than curved, Elmer’s performed slightly better on the curved (93% 

frequency) than flat (90% frequency) in terms of the individual Levels. 
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Figure 6 
 
Levels of Detail Individually Exhibited 

Figure 7 
 
Percentile Analysis for Levels of Detail (Without Outliers) 
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Statistical Analysis 

To test the general observations and provide a statistical outlook for the data, differing 

statistical analyses were completed.  Annotated within Table 2 was a descriptive statistics 

summary used for comparison of means and standard deviation related to the observable 

characteristics. Specific to materials, Elmer’s glue expressed the largest mean (8.65), whereas 

First Contact polymer solution had the lowest (8.00).  The flat substrate maintained the largest 

average (8.73) as opposed to the curved (8.03). However, neither depicted a significant variation 

(p = <.05) outlined by the p-values of .792 and .387.  Accordingly, the F-statistics of F = .234 

and .760, were well below the standard F-ratio (F=1), which suggested there was more variation 

within materials or substrates, than between them.  Any indications by the means that one 

material or substrate performed superior to another was made redundant by subsequent 

evaluation of p-values and F-statistics, which consistently showcased no disparity between 

groups. What was apparent was the acceptance of the null hypothesis because there was no 

significant variation between the measured variables. 

Further exploration using a two-way analysis of variance (ANOVA) of observed 

characteristics was completed in Table 3, which examined materials with outliers removed. The 

associated p-values of .462 for inclusion of both material and substrate, .794 for material specific 

analysis, and .395 for substrate specific analysis continued with the trend for no significant 

variation.  The F-statistics for those same categories (F= .784, .231, .734) validated the previous 

assertations associated with Table 2 that the variation was more within groups than between 

them. The lack of significance with specificity to observable characteristics answered several of 

the research questions and preliminarily rejected the hypothesis; however, further analysis was 

required to explore individuality of the groups. 
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Table 2 
 
Descriptive Summary of Characteristics Observed by Different Material and Substrate (With 
Outliers) 
 
  Mean Std. Dev F Statistic P-value 
Material AccuTrans 8.50 2.800   

 Elmer’s 8.65 2.907 0.234 0.792 
 Polymer 8.00 3.656   
Substrate Curved 8.03 3.102 

  0.760   0.387 
 Flat 8.73 3.118 
 
Table 3 
 
ANOVA for Characteristics Observed with Materials and Surface as Independent Factors 
(Without Outliers) 

Note. R Squared = .049 (Adjusted R Squared = -.039) 
 

Additional analysis was completed to explore any correlations between overall materials 

separated into substrate groups particular to observable characteristics. For this analysis, a test of 

means and standard errors of means was generated using a Paired Samples T Test (Tables 4 and 

5). Even though there were differences in the means, the overall means associated with the 

substrates were consistent.  This meant there was still no significant variation between the 

means, which was additionally articulated in Figure 8, a Student-Newman-Keuls Test.  

Measurements from Table 4 associated with First Contact polymer solution depicted the greatest 

 
Source 

Type III Sum of 
Squares 

 
df 

 
Mean Square 

 
F 

 
Sig. 

Corrected Model 27.683a 5 5.537 .553 .735 
Intercept 4216.817 1 4216.817 421.292 .000 
Material 4.633 2 2.317 .231 .794 
Surface 7.350 1 7.350 .734 .395 
Material * Surface 15.700 2 7.850 .784 .462 
Error 540.500 54 10.009   
Total 4785.000 60    
Corrected Total 568.183 59    
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single material gap as it had the highest means on the flat substrate (9.0), as well as the lowest 

for the curved (7.0). The spread between substrate specific groups was considered, and the 

greatest distance was demonstrated by First Contact Polymer solution on the curved substrate 

with the 7.0 ranking against AccuTrans at 8.2 and Elmer’s glue at 8.9.   

Identical data interpretation was completed in Table 5, but with removal of outliers. The 

removal of the anomalies in this type of analysis increased means and tightened the range of the 

confidence intervals, as expected.  However, the range of the confidence interval in association 

with the means indicated an expanded samples size would have provided a more comprehensive 

view of performance rates for the materials on the substrates.  Separately, First Contact polymer 

solution within substrate groups remained the highest and lowest averages (10.0/7.778). The 

maxed out mean of 10.0 for the First Contact polymer solution on the flat surface was in line 

with the projections of Figure 4. Another interesting outcome in the data was the performance of 

Elmer’s glue on the curved surface versus the flat which boasted a higher average, which was in 

opposition of the other two material. 

Table 4 
 
Characteristics Observed for Correlations Between Surface and Material with Mean and 
Standard Error of Means (With Outliers) 

 

 95% Confidence Interval  
 
 

Material Surface Mean Std. Error Lower Bound Upper Bound 
AccuTrans Curved 8.200 1.000 6.194 10.206 
 Flat 8.800 1.000 6.794 10.806 
Elmer's Curved 8.900 1.000 6.894 10.906 
 Flat 8.400 1.000 6.394 10.406 
Polymer Curved 7.000 1.000 4.994 9.006 
 Flat 9.000 1.000 6.994 11.006 
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Figure 8 
 
Charting of Material Means 

 
Table 5 
 
Characteristics Observed for Correlations Between  Surface and Material with Mean and 
Standard Error of Means (Without Outliers) 

 
The next statistical comparison was created using a Tukey HSD Test, which produced 

pairwise comparisons of the casting materials specific to observed characteristics (Tables 6 and 

7). Pairwise comparison analysis is superfluous if the ANOVA is not significant because it is a 

 95% Confidence Interval  

Material Surface Mean Std. Error Lower Bound Upper Bound 
AccuTrans Curved 8.200 .780 6.635 9.765 

 Flat 9.778 .822 8.128 11.428 
Elmer's Curved 8.900 .780 7.335 10.465 

 Flat 8.400 .780 6.835 9.965 
Polymer Curved 7.778 .822 6.128 9.428 

 Flat 10.000 .822 8.350 11.650 
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post hoc method of deep diving into the ANOVA results.  However, with the understanding this 

analysis was for a data set with no significant variation, it was still effective in showing 

interactions between groups.  As seen previously in Table 1 and 2, the F-statistics signaled more 

variation within groups than between groups and surveying the means with pairwise comparisons 

investigated that.  The relevant information to extract from both tables was the Sig. column that 

reflected the interactive p-values, and the Mean Difference. AccuTrans compared to Elmer’s 

glue was at p= .988/.925 with a Mean Difference of .15/.30, which signified how comparably the 

two materials performed. The two materials with the biggest division were the First Contact 

polymer solution and Elmer’s glue with p-values of .793/.952, and a Mean Difference of .65/.24. 

All this data introduced was that although it was already understood the materials would perform 

equally, if the greatest differences has to be known, they would have been between Elmer’s glue 

and First Contact polymer solution (p=.793/.65) or AccuTrans and Elmer’s glue (p=.925/.30), 

outlier dependent. 

Table 6 
 
Pairwise Comparison of Characteristics Observed Specific to Material (With Outliers) 
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Table 7 
 
Pairwise Comparison of Characteristics Observed Specific to Material (Without Outliers) 
 

 
The Levels of Details were analyzed using a Cross-Tabulation as reflected in Table 8. 

The difficulty in statistical analysis of the Levels of Detail rested in the individual nature of the 

Levels. Fundamentally, individual levels are not collectively quantifiable as discussed in the 

friction ridge detail classification and comparison section. However, the Levels did have 

numerical value placing them in the nominal statistics category. To support this type of statistic, 

a cross-tabulation was completed targeting materials and substrates. Although Level 1 and Level 

2 details had no significant variation between either the materials (p=1.0/.349) or substrates 

(p=.389/.554), Level 3 did for both (p=.048/.028). For Level 3 details in conjunction with 

materials, the frequency rates were broken into material independence.   

While AccuTrans (90%) and Elmer’s glue (85%) performed well, the First Contact 

polymer solution (60%) was less successful in retaining Level 3 details.  Separation into 

substrate specific analysis demonstrated the flat substrate (90%) provided more Level 3 details 

than the curved (66.7%).  This realization was less important without consideration toward the 
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focus of this research, the casting materials. Consolidation of the data indicated the First Contact 

polymer solution was the likely culprit for the lower frequency seen in the curved substrate.  This 

directly reinforced observations in Figure 7 wherein deviation was visually observed and hinted 

at a significant variation.  

Table 8 
 
Cross-Tabulation of Observable Levels of Detail, Surface, and Material (With Outliers) 

 
Discussion 

To refocus on the research questions, there was no significant variations in observable 

characteristics per casting material, which essentially rejected the hypothesis and recommended 

the null hypothesis. Although at the basis of the data analysis, First Contact polymer solution had 

a higher average for observable characteristics on a flat surface, and Elmer’s glue had a higher 

average for observable characteristics on the curved surface, the lack of variation would endorse 

the use of any of the casting materials on either substrate. Therefore, no ranking could be 

assigned to the materials. Levels of Detail comparison was more difficult to ensure accurate 

commentary but did demonstrate variation in collection of Level 3 details. This data did not 

necessarily validate a specific casting material; however, it made a notable recommendation for 
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AccuTrans (90%) over First Contact polymer solution (60%) if Level 3 details were required for 

latent print comparison or identification conclusion. As discussed before, observed 

characteristics and Levels of Detail are symbiotic for latent print analysis, so the results 

collectively showed no reason for discrimination against any of the casting materials, even with 

the Level 3 considerations.  

Personal Observations 

Since neither casting material could be recommended in general, or for a specific 

substrate, additional observations were organized from before, during, and after experimentation. 

Table 9 outlines the dry times required before collection of samples, cost of materials, and 

unique observations from the researcher and CLPE. For departments with fiscal constraints, 

Elmer’s glue was a viable option but the dry time of roughly 11 hours associated with a 1/4” 

thick wet application was excessive compared to AccuTrans which only took approximately 15 

minutes. The dry time specific to the Elmer’s glue could be decreased with a more conservative 

concentration of wet thickness; however, the researcher did not explore this in order to keep all 

samples consistent. First Contact polymer solution with the spray application took approximately 

2.5 hours to dry but could have had different results if the highly viscous material was applied 

only once with a pipette. Importantly, the main concern which amped up the dry times for First 

Contact polymer solution and Elmer’s glue was the intent to ensure the samples did not stretch or 

tear upon removal from the substrates. 

All three casting materials required only a single kit/bottle for coverage of the prescribed 

number of samples but had substantial cost disparity with AccuTrans costing $266.50 and 

Elmer’s glue costing $1.77. AccuTrans covered not only the samples (20) it was used in, but also 

had a large amount of material left in the cartridge.  However, AccuTrans application tips could 
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only be used once because of the tendency for the material to dry in the self-mixing tips, and 

because the sample kits came with 24, there would be the potential for additional orders of them.  

Further the First Contact polymer solution sample kit came with four vials of material that were 

all nearly used in the testing and research experiments, which were approximately equal to 40.  

The single 5 oz. bottle of Elmer’s glue only depleted by about 1/3 of the bottle.  

A notable consideration was the ease of collection of the samples from the substrates 

which was disproportionately easier for AccuTrans on the curved surface versus First Contact 

polymer solution or Elmer’s glue.  In terms of the flat substrate, all three were easily removed, 

but only if a lift tab was created for the First Contact polymer solution and Elmer’s glue using 

filing tabs.  AccuTrans and First Contact polymer solution samples maintained their structure 

once removed from the either of the substrates. The First Contact polymer solution was noted for 

being effortless to maneuver in analysis because the final state of the samples was a flexible 

transparent film. The Elmer’s glue casts did not structurally stabilize, specifically they curled 

into themselves and became difficult to flatten for examination.   

Lastly, all three types of materials presented bubbles in the samples, but the First Contact 

polymer solution and Elmer’s glue had microbubbles in the curved substrate samples.  The 

CLPE remarked the number of microbubbles in the First Contact polymer solution curved 

substrate samples distorted some Level 3 details making analysis difficult. The researcher 

concluded this was likely because of the spray application of the material which potentially 

trapped bubbles within the golf ball dimples. The Elmer’s glue curved substrate samples suffered 

the same issue of air entrapment because of the dimples.  The bubbles linked to the AccuTrans 

were limited but may have been reduced if spreader tips were utilized in the experiments. 

Overall, the materials still performed exceptionally despite any complications in the sample 
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placement or collection. 

Table 9 
 
Dry Times, Cost, and Application Notes Pertaining to Casting Materials 

 
Conclusion 

AccuTrans casts did not produce a higher amount of suitable details from developed 

latent prints for analysis than First Contact polymer solution or Elmer’s glue on either a flat or 

curved substrate. The analysis of comparison of the three casting materials for observable 

characteristics demonstrated all materials were evenly matched therefore any of the materials 

could be chosen based on the consumer's preference or the material availability. The only area of 

variation was the lack of ability of the First Contact polymer solution to collect Level 3 details; 

however, Level 3 details within a latent print sample are not singularly indicative of higher 

suitability for analysis or an identification conclusion. Limitations of this study were a restricted 

sample size (n=60), and reduced substrates used. Utilization of only groomed latent prints could 

also be considered a constraint, as they do not translate to authentic operational conditions.  As 

this research established a foundation for future directions of research, additional avenues of 
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interest would include application of casting materials on additional substrates, utilization of 

non-controlled latent print deposition, and comparison of the casting materials with inclement 

weather conditions.  
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Appendix 

Table 10 

Raw Data for all Measured Observations 

 

Note: CO represented ‘Characteristics Observed’. Any periods placed in data spots for Levels 1, 

2, or 3 represented the Level was not observed.  

 

Sample ID Material Surface
Ridge Detail (Y/N) CO (0-10) Level 1 Level 2 Level 3

A1 Accutrans Flat Y 10 1 2 3
A2 Accutrans Flat Y 10 1 2 3
A3 Accutrans Flat Y 10 1 2 3
A4 Accutrans Flat Y 10 1 2 3
A5 Accutrans Flat Y 10 1 2 3
A6 Accutrans Flat Y 9 1 2 3
A7 Accutrans Flat Y 10 1 2 3
A8 Accutrans Flat Y 9 1 2 3
A9 Accutrans Flat Y 0 . . .

A10 Accutrans Flat Y 10 1 2 3
B1 Accutrans Curved Y 10 1 2 3
B2 Accutrans Curved Y 10 1 2 3
B3 Accutrans Curved Y 10 1 2 3
B4 Accutrans Curved Y 5 1 2 3
B5 Accutrans Curved Y 3 . 2 .
B6 Accutrans Curved Y 10 1 2 3
B7 Accutrans Curved Y 7 1 2 3
B8 Accutrans Curved Y 10 1 2 3
B9 Accutrans Curved Y 10 1 2 3
B10 Accutrans Curved Y 7 1 2 3
C1 Polymer Flat Y 10 1 2 3
C2 Polymer Flat Y 10 1 2 3
C3 Polymer Flat Y 10 1 2 3
C4 Polymer Flat Y 0 . . .
C5 Polymer Flat Y 10 1 2 3
C6 Polymer Flat Y 10 1 2 3
C7 Polymer Flat Y 10 1 2 3
C8 Polymer Flat Y 10 1 2 3
C9 Polymer Flat Y 10 1 2 3

C10 Polymer Flat Y 10 1 2 3
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Appendix 

 

Note: CO represented ‘Characteristics Observed’. Any periods placed in data spots for Levels 1, 

2, or 3 represented the Level was not observed. 

D1 Polymer Curved Y 10 1 2 .
D2 Polymer Curved Y 10 1 2 .
D3 Polymer Curved Y 10 1 2 .
D4 Polymer Curved Y 4 1 2 .
D5 Polymer Curved Y 10 1 2 3
D6 Polymer Curved Y 0 . . .
D7 Polymer Curved Y 3 1 2 .
D8 Polymer Curved Y 3 1 2 .
D9 Polymer Curved Y 10 1 2 3

D10 Polymer Curved Y 10 1 2 3
E1 Elmer's Flat Y 10 1 2 3
E2 Elmer's Flat Y 10 1 2 3
E3 Elmer's Flat Y 10 1 2 3
E4 Elmer's Flat Y 10 1 2 3
E5 Elmer's Flat Y 2 . 2 3
E6 Elmer's Flat Y 10 1 2 3
E7 Elmer's Flat Y 10 1 2 3
E8 Elmer's Flat Y 10 1 2 3
E9 Elmer's Flat Y 10 1 2 .

E10 Elmer's Flat Y 2 . 2 3
F1 Elmer's Curved Y 2 1 2 .
F2 Elmer's Curved Y 10 1 2 3
F3 Elmer's Curved Y 10 1 2 .
F4 Elmer's Curved Y 10 1 2 3
F5 Elmer's Curved Y 8 1 2 3
F6 Elmer's Curved Y 9 1 2 3
F7 Elmer's Curved Y 10 1 2 3
F8 Elmer's Curved Y 10 1 2 3
F9 Elmer's Curved Y 10 1 2 3

F10 Elmer's Curved Y 10 1 2 3


