Forensic Science

Name_______________________________

Toxicology – 30 Points

Date_________________

Lab – OTC Drug Spot Test

Background

A drug is considered to be any substance used as a medicine internally or externally.  It can have an effect on the function or structure of living tissue through various chemical reactions.  Some drugs are habit-forming and are classified as narcotics.  These drugs usually relieve pain, induce sleep and can cause death when taken in excess.  Consequently, Federal law regulates them.  All drugs that are covered by law and are restricted in some manner are called “controlled drugs”.  Whenever a drug of any type is taken in excessive amounts and causes illness or death, and exhibits toxic properties it is then classified as a poison.


An apparent deliberate poisoning, a homicide, an accidental death or suicide can all involve drug consumption.  If a victim is found unconscious at the scene of an accident, it is important to determine, as quickly as possible, if a drug or poison was administered to the victim and what the substance was!  Thus, the crime scene needs to be carefully searched for evidence: empty glasses, milk or wine bottles, or medicine containers; traces of powder or liquids on the victim’s body, clothes or possessions on the carpet or floor nearby; and suspicious material in the trash.  It is easier to determine what poisoned a victim by examining an empty container than to have to examine the victim’s body parts.


When a person is arrested for possession or sale of illegal drugs, analysis is needed to determine if the confiscated material is a controlled drug, not just an over-the-counter drug.  Forensic chemists must continually develop new methods for analyzing drugs and poisons to keep up with the modern drug industry and with the criminals who make and sell their own drugs.  As soon as a pharmaceutical company produces a new drug, it sends a sample to the FBI Crime Lab.  Tests are developed to identify both large and minute quantities of the substance and results are placed on file for use as a reference when unknown samples are analyzed.  Many techniques are used to test drugs and poisons, including chromatography (gas, paper, and thin layer), spectrophotometry (ultraviolet and infrared), mass spectrometry, and spot tests using certain chemical reagents.  The last method is the one we will use in this lab.


An unknown sample may be one of over a thousand or more common over-the-counter drugs or it may be nothing at all.  It may also be a powerful illegal narcotic.  The first step of the investigation must be one of screening these possibilities in order to gain a small and manageable number of possibilities to confirm.


If a drug is a tablet, capsule, or caplet, the identification process begins with the use of the Physicians Desk Reference.  A powder might necessitate a spot test or implementation of the microscope for observation of plant bits or crystalline precipitates.  Once limiting procedures have approximated the drug type, specific analyses techniques, often involving thin layer chromatography (TLC) or other  sophisticated laboratory apparatus, are undertaken.


Often drugs sold illicitly are not pure.  They are often “cut” with other inert materials known as additives (sugar, starch).  At times, other poisonous substitutes are incorporated within these illicit drug samples.  This filler “material must also be identified in that it is used to dilute the drug’s potency and stretch its value when sold on the illicit market.


A complete analysis must leave no error.  The sample examined is either a drug or it is not.  If it is found to be a drug, then it must be determined whether it is of the legal over-the-counter type or illegal.  Depending upon the accuracy of the forensic evidence, legal charges might be brought against the drug pusher.  A charge of first degree murder might be brought against someone accused in the poisoning of a victim.

Over-the-Counter Drugs


Many sociably accepted over-the-counter drugs can cause accidental poisoning or even death, especially in children.  These drugs include alcohol, antacids, nicotine, aspirin, and other pain relievers.  It is important to identify these substances as soon as possible so measures can be taken to help save a victim’s life.  


One of the first synthetic pain relievers was salicylic acid.  Although it was a good pain reliever and fever reducer, it had a sour and irritating taste.  One of its derivatives, acetylsalicylic acid, has replaced it and is now the most widely used drug in the world – Aspirin!
Objective


This lab will give you practice in identifying some over-the-counter drugs with spot tests.
Materials

· Aspirin

· Alka-Seltzer

· Sodium Bicarbonate

· Acetaminophen

· Excedrin

· Stereomicrscope

· Distilled Water

· Spot Plates

· Craft Stick (Spatula)

· Toothpicks

· Universal Indicator

· 0.6 M Hydrochloric Acid

· 2% Ferric Chloride Solution

· Unknown Powders #1 and #2
· GOGGLES
Procedure

1.  In the first horizontal row of the spot plate, place a small amount of aspirin (no bigger than a grain of 

     rice) into each of the three depressions.  This is ROW #1.

2.  Repeat step 1 for each of the other five powders.  


ROW #2 = Alka-Seltzer


ROW #3 = Sodium Bicarbonate


ROW #4 = Acetaminophen


ROW #5 = Excedrin

3.  Add 5 drops of distilled water to each powder in column #1 of the spot plate.  Record your 

     observations in data table #1

4.  Add 1 drop of Universal Indicator to each of the depressions in column #1.  Use a different toothpick 

     to stir each one.  Record the color and pH of each powder.  Note whether the substances are acidic or 

     basic.

5.  Add 2 drops of hydrochloric acid (HCl) to each of the powders in column #2.  Record your 

     observations. 
6.  Add 2 drops of the ferric chloride solution to each of the powders in column #3.  Use a different 

     toothpick to stir each one.  Record your observations.

-------------------------------------------------------------------------------------------------------------------------------

7.  Use what you know about color spot tests to identify unknown drugs #1 and #2.  Complete data 

     table #2.

8.  Carefully discard all solutions in the spot plate into the sink and rinse the plate with water.  Place the 

     spot plate in the basket in the front of the room.

Data Table #1 – Spot Test Results of Common OTC Drugs

	
	Distilled Water
	Universal Indicator
	HCl
	Ferric Chloride

	Aspirin
	
	
	
	

	Alka-Seltzer
	
	
	
	

	Sodium Bicarbonate
	
	
	
	

	Acetaminophen
	
	
	
	

	Excedrin
	
	
	
	


Data Table #2 – Spot Test Results of Unknown Drugs

	
	Distilled Water
	Universal Indicator
	HCl
	Ferric Chloride

	Unknown Drug # 1

Name__________
	
	
	
	

	Unknown Drug #2

Name__________
	
	
	
	


Analysis Questions (2 points each)

1.  Aspirin (acetylsalicylic acid), the most widely used drug in the world, is usually taken as a pain reliever. An acidified solution of ferric chloride can be used to detect the presence of aspirin in an unknown powder.  The aspirin hydrolyzes to form acetic acid, and the ferric ion reacts with the salicylic acid to form a compound of what color?
2.  Acetaminophen, a widely used pain reliever, is not acidic; therefore, it is often taken by people who 

     cannot tolerate aspirin.  How can you tell that a sample contains acetaminophen?
3.  Antacids are slightly basic compounds used to treat hyperacidity, too much hydrochloric acid in the stomach.  Many of these products contain carbonates that react with or neutralize the acid in the stomach to produce a salt, water, and carbon dioxide gas.  How can you tell that a sample contains an antacid (sodium bicarbonate)?
4.  Alka-Sletzer contains sodium bicarbonate, citric acid, and aspirin; it reacts with water to produce carbon dioxide gas.  How can you tell that a Alka-Seltzer is present in a sample?
5.  Excedrin is a mixture of aspirin, acetaminophen, and caffeine.  What would be a good test for Excedrin?  Would you need more than one test?
6.  Discuss how you were able to uncover the identity of the two unknown drugs.

7.  What is one of the roles of a forensic chemist?
8.  What is a drug?

9.  What are habit forming drugs called?
10. When a pharmaceutical company produces a new drug, where is it sent for testing?

Universal Indicator Color Chart


pH	Color


2	Red


3	Red/Orange


4	Orange


5	Yellow/Orange


6	Yellow


7	Green	


8	Blue/Green


9	Blue/Gray


10	Violet





Acids 0-6	Neutral – 7	Bases 8-14








