Luminol: The Blood Detector
by Kristen Lomasney

In a crime scene, large pools of spilled blood are easy to spot. But what about blood that's been washed away? Enter luminol.

Luminol is a chemical that glows greenish-blue when it comes into contact with blood — even traces that are years old. To be exact, it reacts to hemoglobin, an oxygen-carrying protein in red-blood cells. Luminol is so sensitive, it can detect blood at 1 part per million. In other words, if there is one drop of blood within a container of 999,999 drops of water, luminol will glow.

Investigators typically use luminol at crime scenes where no blood is visible. They spray the chemical over a wide area in near-total darkness, so any reaction is obvious. Officers then photograph or videotape the result, using a flash technique that picks up the glow while making the area around it visible and identifiable on film, so the context of the crime scene isn't lost.

But does a glow mean there's blood present? Not necessarily. Luminol reacts to some metals, paints, cleaning products and plant matter. However, the chemical's reaction to each differs in intensity; metals, for example, cause an immediate glow that quickly fades, while blood glows longer. A specialist can tell the difference, and then perform more conclusive tests to determine whether the blood is human.

Luminol also can point the way to further evidence or even to how events might have unfolded. For example, if luminol sprayed on a carpet produces a glow, officers might peel back the rug to reveal a floorboard soaked with blood. Or perhaps the glow discloses the direction in which a criminal walked or dragged a body, or whether the victim was shot from behind or above.

So, to anyone thinking that a carpet cleaner or a sponge and soap will erase evidence of their crime, take note. This is one stain that cannot be "shouted out."

Forensic Entomology: A Bug's Story
by Michael Martin

For hundreds of years, investigators knew that maggots swarming on the soil meant a corpse was probably buried nearby. But they considered the bugs a nuisance, a disgusting but necessary part of the job. In the mid-1980s, though, these insects emerged as valuable forensic clues.

Around 1985, scientists started wondering what information insects provided about a victim's time of death. Bugs are, after all, some of the first to arrive at the crime scene. The science of forensic entomology, or medicocriminal entomology, grew out of this new respect for arthropods.

One of the main ways coroners determine time of death is by measuring a corpse's body temperature. Once someone dies, his or her body cools from its live temperature of 98.6 degrees. The longer the person is dead, the more the body assumes the surrounding temperature. This can tell investigators a lot, as long as the cadaver is found within 48 hours. But what about human remains found weeks after death? Enter forensic entomologists, who can apply their knowledge of insects to help investigators unravel a crime's timeline. 

We all know that many insects are carrion feeders. As part of their job in the ecosystem, these arthropods dispose of dead vertebrates, including humans, by eating their bodies.

Ever wonder how insects know where to find food? As a corpse begins to decay it gives off an odor. This may smell foul to the living, but to many insects it's a chow call. Insects of the Diptera order (which includes mosquitoes, flies and gnats) usually arrive first in the form of blowflies (Calliphoridae). Flesh flies (Sarcophagidae) come as well.

When they arrive at a corpse, the flesh flies deposit their larvae. Meanwhile, the blowflies lay eggs in the body's orifices and open wounds. Thus, a new arthropod life cycle begins within the cadaver.

Sometimes within hours, the blowfly eggs hatch into larvae, which live on the dead tissue. Over time, the larvae molt and transform, going through several stages, or instars, until finally reaching maturity. The precise time of these changes depends on the species, as well as the temperature of the surrounding environment.

But when biologists know the life cycle of these carrion bugs, they can tell how long the insects have been in the body. Determining this length of time can further indicate the estimated time of death. For instance, blowflies generally start laying eggs within 48 hours of a death. Their eggs become larvae within 16 and 25 hours, and the larvae become pupae within six to 12 days, depending on several variables.

Other species become important as time passes. Eggs of the cheese skipper (Piophila casei) show up three to six months after a victim's death. Beetles that thrive on bones arrive after the bone is exposed. Other beetles begin preying on the maggots feeding on the flesh. In all, it's a complex ecosystem that will generously betray its secrets to the informed entomologist.

Insects can also help investigators establish if a body has been moved after death. Entomologists will check the type of insects within the corpse to see if they are local to the area. If the bugs are foreign to the place in which the body is found, investigators know that someone moved the body after the victim's death.

So watch your step. You may just overlook your most important clue.

Krazy Glue: The Print Lifter
by Kristen Lomasney

Many of us use it to mend household items. Doctors sometimes use it to close a wound without stitches. Forensic experts use it to connect a killer to a crime. You know it as Krazy Glue.

Kodak introduced its super glue to North America in 1973 as a "super-strong, fast-bonding adhesive" that could support even the weight of a construction worker dangling by his helmet from a beam. 

Today, Krazy Glue is widely used to lift prints from items with previously "impossible" surfaces, such as plastic bags, car windows or even human bodies. On these materials, any brushing, smoothing or touching typically would smear or erase any print. A chemical in the glue called cyanoacrylate, however, is attracted to the amino acids, fats and proteins left behind by human touch, forming a plastic mold of the print. It was an unintended side effect.

The print-lifting technique works this way: First, the object to be fingerprinted is placed in a tent or a tank with a tightly fitted top. Then Krazy Glue is placed in a metal cup and heated. The glue gives off a vapor that attaches itself to the proteins and fats left by a human hand, hardening to form a tough coating that any Krazy Glue consumer knows well. The results: clean fingerprints that cannot be smeared.

Once formed, the coated prints can be removed from the chamber and dipped into special dyes to make them more visible. The prints are then photographed and compared to those of known criminals.

This technique has been used on items as small as bullet casings and as large as entire cars, and as diverse as human bodies and telephones, proving invaluable to countless investigations.

And you just thought Krazy Glue was good for fixing that lamp.

