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Principles of forensic science

Introduction
Forensic science: generally is the science who researches in nature of forensic evidence
regardless to the sources or types of evidences.
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the term forensic come from the Latin word forum and applies to anything that relates to law.

Forensic science, or criminalistics, is the application of scientific disciplines to the law.
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It is used not only to investigate crime and implicate the guilty, but also to eliminate
suspects and exonerate the wrongly accused and/or convicted
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* In order to realize it's all probability to solve and prevent crime, forensic science
information must become an integral component of global justice information sharing
systems.
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Locard’s Exchange Principle
The Cornerstone of Forensics: Locard’s Exchange Principle.
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* Every contact you make with another person, place, or object results in an exchange of
physical materials.
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Eventually, where ever you go, you leave something from you behind, and you take
something with you.
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» Known as the Locard Exchange Principle, after Dr. Edmond Locard, the French police
officer who first noticed it, the exchange of materials is the basis of modern forensic
investigation.
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« Using this principle, forensic scientists can determine where a suspect has been by

analyzing trace evidence (any small piece of evidence) such as fibers on clothing, hair in a
car, or junk on the soles of shoes.
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Little Things That Matter

Figure 1: trace evidence
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Figure 2: Crime scene

What is a Forensic Scientist ?

A forensic scientist is first scientist.

When this scientist applies his/her knowledge to assist juries, judges, and attorneys in
criminal and civil cases, he/she is now a forensic scientist.
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What are the Forensic Scientist Skills and Education?

Although the job duties of forensic scientists will vary according to their discipline or
specialty, they must possess similar skills, which include being able to adequately exhibit:
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« Critical-thinking skills  zall sal &fjles

o Problem-solving skills  JSlaall Ja c)lga

o Verbal and written skills 4ut<y ddaal <fylea

o Deductive reasoning  «lisl (e ol 7wl e 5,58l

They must also be highly perceptive and detail-oriented, and they must be able to spend
extended periods conducting meticulous, often painstaking, work.
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What do forensic scientists do?
Forensic science work generally involves one or more areas of science:



o Chemistry: Involves the study of paint, chemicals, and similar substances and
compounds

« Biology: Involves trace and DNA evidence, including blood, hair, fibers, etc.

« Drugs/toxicology: Involves testing for the presence or absence of drugs, alcohol and
poisons in blood, urine, and tissues samples . Figure3.
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Figure 3: duties of forensic scientists
Forensic Scientist Skills and Education

It may also involve specific subspecialties of forensic science, such as botany, anthropology,
and odontology (dentistry).

A forensic scientist may therefore take on one or more of the following forensic science jobs:

Criminalist Forensic odontologist
Forensic toxicologist Forensic botanist
Forensic pathologist Forensic biologist
Forensic anthropologist Forensic chemist
Questioned documents examiner Fingerprint examiner
DNA analyst , Medical examiner Trace evidence analyst

Criminalistics can be defined as the application of scientific methods to the recognition,
collection, identification, and comparison of physical evidence generated by criminal or
illegal civil activity.




Lalal) ALY e i poill Lpalel) ull¥) Guubai 4if e ([ Sl G pildlls s ) lisd] alle iy s25 Ka
Mg plia s Lot dnTy lpman g (s lil] g 5l (ol ia Y (ioadl LU e dailil)

The most important task of a criminalist is to interpret the results of the tests they run
to determine the truth.
* This requires an understanding of human nature, of laws of science, and how they
interact.
Where does the forensic evidence information come from?
— Laboratory Information Management Systems (LIMS) are an excellent source of forensic
information
— The development of data using Forensic Information Data Model (FIDM) will allow
information to be collected from Laboratory Information Management Systems (LIMS) and
shared with the justice community

Forensic odontologist : They include identification of human remains in mass
disasters (enamel is the hardest material produced by the body and intact teeth are
often found)

Forensic engineering: involves the investigation and testing of materials, products,
or structures that do not function like they were designed or built to; in essence,
they “fail.”

Toxicology involves the chemical analysis of body fluids and tissues to determine if
a drug or poison is present. Toxicologists are then able to determine how much and
what effect
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1- Physical evidences : 4uiljé 414 shoes trace , weapons trace, finger printing ,and
DNA printing.

2- Trace Evidences: a 414 glass particles, pigment and fiber, drugs and pellets, forgery
documents and signatures.



Chapter 9 — Trace Evidence Analysis

Trace evidence is physical evidence found in small
amounts at a crime scene. Common examples
would be hair, fiber, paint chips, body fluids,
stains, powders, explosive residue, glass
particles, vegetative matter, metal particles, and
soil. It may also include more unusual types of
evidence.

Unusual Types of Trace Evidence

A torn piece of paper  ltching powder

Ashes A spider
A match Grease
Linoleum

3- Biological evidences:dzasisn 419 blood, saliva, hair, seminal or vaginal fluid, human
and animals tissues and cells finally parts of plants.

Types of Bi()l(l;_\',i('.al Evidence Sources of Biological Evidence
1
@
Blood Saliva Tissue Urine
» Blood
« Semen Semen Hair Feces
+ Saliva Teeth Sivest Skin Celts
» Hair
» Bone/Tecth

* Tissue
« Epithelial (skin) cells

The end



