ABSTRACT

BLUESTAR® FORENSIC
is a reagent utilized to
detect trace amounts of
blood. However, reaction to
other substances has been
reported in the past. In this
study, 146 different
substances were tested
with BLUESTAR®
FORENSIC to determine
the specificity of the
reagent. Only chlorine
bleach based products
were found to give false
positives.
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INTRODUCTION

Because biological evidence is strong evidence in the courtroom, the use of
screening tests to establish the possible presence of different biological fluids has
become a routine procedure in forensics. One of the most common and often one of
the most valuable forms of evidence found at crime scenes is blood. Although,
criminals frequently attempt to clean the blood after committing a crime, and
bloodstains might not always be apparent to the investigator, evidence might remain
at the scene even after several years [Paonessa, 2008]. In the last decades a variety
of chemicals including BLUESTAR® FORENSIC have been developed to reveal
those traces [Tobe et al., 2007].

What is BLUESTAR® FORENSIC?

Itis a cheminoluminescence (CL) presumptive test for the detection of blood based
on luminol. In 2000, a biochemistry professor at University Claude Bernard of Lyon
(UCBL), Loic Blum, PhD., developed the reagent for the ROC Import Company
(Monaco) [Bluestar, 2014]. BLUESTAR® FORENSIC was originally made for hunters
to help locate wounded animals and adapted later to use in crime scenes
investigations [Dilbeck, 2006]. The product has also been recommended for
archeological/historical research and fish monitoring [Colotelo et al., 2009; Gundy PJ
n.d.; Paonessa, 2008]. When using BLUESTAR® FORENSIC, a chemical reaction
between its components and the hemoglobin in the blood produces a chemical
luminescence visible in the dark [Bluestar, 2014].

Why BLUESTAR® FORENSIC is a good choice for Crime Scene Investigation?

Several properties make BLUESTAR® FORENSIC a valuable tool in the field of
forensics. Among them are its extremely sensitivity. The reported sensitivity by the
manufacturer is 1:10,000 and Tobe et al. (2007) reported 1: 100,000, although
previous studies have reported sensitivity of 1:1,000,000 dilutions in some substrates
[Gavrilovic & Webb, n.d.; Watkins & Brown, n.d.]. Also of great importance is its
strong long-lasting luminescence that does not required total darkness to be visible
[Bluestar, 2014; Dilbeck, 2006; Tobe et al., 2007]. When using BLUESTAR®
FORENSIC, an experimented crime scene investigator can easily differentiate
between a bloodstain and a false positive because the luminescence differs in color,
intensity and duration [Bluestar, 2014]. In addition, the reagent is safe for the
investigator and does not affect further DNA or ABO typing [Bluestar, 2014; Jakovich,
2007; Watkins & Brown, n.d.]. BLUESTAR® FORENSIC is easy to mix in the field
and available in various versions; it has a long shelf life and does not require any
special storage condition [Bluestar, 2014]. Once the reagent is mixed, it is stable and
can be used for hours, or even several days. The chemical can be sprayed several
times on the same bloodstain and still will give the same luminescence, allowing the
investigator to take reliable photographs. BLUESTAR® FORENSIC can be used in
both indoor and outdoor crime scenes, as well as to reveal older and recent
bloodstains that has been cleaned-up possibly to conceal blood evidence. It can also
be utilized in crime scenes where blood has been diluted by rain and no longer
visible or on victim and/or suspect's clothing that has been laundered.

The scope of this study

It has been reported in the past that substances other than blood can also cause
BLUESTAR® FORENSIC to glow [Creamer et al., 2005; Ford & Webb, n.d.; Tobe et
al., 2007]. With research on Bluestar false positives as limited as it is, the goal of this
study was to identify substances that could give false positive results by testing 146
samples including cleaners, foods, beverages, and personal care items among few
miscellaneous products with BLUESTAR® FORENSIC.

Figure 1. Soft Scrub-Bleach Gel Figure 2. Clorox Cleanup Figure 3. Clorox Cleanup Stain

Remover-Whites

MATERIALS AND METHODS

In this study, 146 different substances (Table 1) were tested with BLUESTAR®
FORENSIC Training Tablets. Each BLUESTAR® FORENSIC Training Tablets
individual package contains a white tablet (HYDROGEN PEROXIDE-UREA)
[Bluestar® Material Safety Data Sheet 2012a], and a beige tablet (SODIUM
HYDROXIDE AND 5-AMINO-1,2,3,4 TETRAHYDROPHTHALAZINE-1,4DIONE)
[Bluestar® Material Safety Data Sheet 2012b]. The reagent was prepared according
to the manufacturer’s instructions by dissolving the two tablets in a spray bottle with
125ml (40z) of distilled water, and used within three hours. Personal protective
equipment was used as recommended by the MSDS for personal protection and to
avoid contamination. A Canon Eos Digital Rebel XS camera was utilized on a tripod
with a shutter cable release attached to record the positive results. The camera
settings were as follow: f/8 aperture, 2.5seconds exposure time, ISO 400, 18mm
focal length on manual focus, and no flash was used. Samples were positioned on
two 12"X12" glass panes on a table covered with white paper towel. The glass panes
were cleaned with Windex and covered with Glad plastic film between each sample.
Ablank experiment was first carried out by spraying the plastic film in the glass pane
with Windex and BLUESTAR® FORENSIC to assure the cleanser product did not
react. The lights of the room were turned off and a 12"x12"x12" cardboard
surrounded three sides of the glass panes to decrease the amount of light into the
sample’s area. All 146 substances and two positive controls (whole human and pig
blood) were sprayed twice at room temperature with BLUESTAR® FORENSIC and
immediately checked for a bluish luminescence indicative of a positive reaction. We
did not let the samples dry. Positive reactions were recorded and photographed.
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Table 1. Specificity result for 146 substances

A positive reaction was any immediate color change/glow after spraying BLUESTAR® FORENSIC to the
substance.

Y indicates a positive reaction. N indicates no reaction

RESULTS & DISCUSSION

Our experimental results showed that only five out of the 146 samples tested (table
1) gave a positive reaction to BLUESTAR® FORENSIC: Soft Scrub-Bleach Gel
(Figure 1), Clorox Cleanup (Figure 2), Clorox Clean-up Stain Remover-Whites
(Figure 3), Tilex Mold and Mildew (Figure 4) and Dispatch Hospital Cleaner
Disinfectant/ Bleach (Figure 5). These five samples are bleach-chlorinated products.
The oxygen bleach “Ajax” did not react with the reagent because it is a non-
chlorinated but a Calcite-based cleanser. In addition, our findings corroborated that
the cheminoluminescence observed in bleach-based products is clearly distinct from
that observed in the presence of blood, allowing the investigator to visually
differentiate the higher intensity and longer reaction of blood without difficulty

While other authors [Dilbeck, 2006; Tobe et al., 2007] and the manufacturer have
reported false positives for a number of substances including chlorine, turnip flesh,
banana pulp, radish flesh, leek, green beans, ginger flesh, carrots, tomatoes, tomato
sauce, tomato sauce with meat, red onion, red kidney bean, horseradish, 0.1M
ascorbic acid, household detergents, some paints and varnishes, copper, certain
iron metabolizing plants such as lichens, thyme and some tree mosses, and certain
soils containing iron among others; in our study, only chlorine-based products
showed the luminescence in the presence of BLUESTAR® FORENSIC. All our food
products (either their skin or flesh) showed a negative reaction to the chemical. The
reason of this discrepancy might be that our method of testing was different from
that used by other authors who utilized a different substrate and let the samples dry
for several hours. Another fact could be that some studies were made out of the U.S.
where food products were probably grown and harvested under different conditions
and using different chemicals. There are several limitations to this study for which
future research is recommended. This study did not address a range of different
substrates that can be encountered at crime scenes. Additionally, same products
from different manufactures should be tested, especially food products, personal
care items and some miscellaneous.

In conclusion, our study demonstrated that BLUESTAR® FORENSIC is sufficiently
specific and reliable to use as a presumptive test for the detection of latent bloodstains
during crime scene investigations and, ultimately, it is hoped that the outcome of this
study will result in better investigation.

Figure 5. Dispatch Hospital
Cleaner Disinfectant w/Bleach
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