Issues in Breath Testing
Mouth alcohol effect

» Residual alcohol, temporarily trapped in the
mouth may result in an elevated breath alcohol
concentration

» Sources of mouth alcohol
> Recent ingestion of alcohol
- Regurgitation or vomiting
> Asthma inhalers
> Breath sprays and mouthwashes




Mouth alcohol

To help guard against mouth-alcohol
contamination, observation the test subject
carefully for at least 15—20 minutes before

administering the test is necessary




“Fool” breath analyis

» There are a number of substances or techniques that
can supposedly "fool" a breath analysis results.

» Some methods such as , ,
cream, (mouthwashes may contains 27%
alcohol), pennies and batteries; proved ineffective.

» Using items such as , :
cream and to cover the smell of alcohol
may fool a person, but, since they will not actually
reduce a person's BAC, there will be no effect on a
breath analysis results regardless of the quantity used.




How to report laboratory results

» Laboratory Report Should Contain the Following
Information:

» Patient’s name or identification number
» Specimen number

» Date and time of specimen collection and receipt
in laboratory

» Specimen type
» Alcohol concentration




Other laboratory measurements
associated with ethanol ingestion

» Ethyl Glucuronide (EG)
» Fatty Acid Ethyl Ester (FAEE)

» Gamma Glutaryl Transferase (GGT)




Interpretation of
alcohol analysis results



Blood ethanol in acute alcohol
poisoning

» The following basic information is required in
evaluation of results:

1- Site and method of collection of blood
sample

2- Time after death and state of body when
sample was collected




Blood ethanol in acute alcohol
poisoning

3- Conditions of storage of sample,

preservative used, and time elapsed before
analysis

4- Method used for analysis

5- Administration of IV solutions (manitol)

6- Concomitant use of other drugs




Analytical Considerations

» Neo-formation of ethanol during storage can occur if
there is a source of microbial contamination and a
suitable substrate for fermentation (e.g. glucose).

» More likely to occur in postmortem cases but can
also occur in samples taken from living subjects.

» Sodium fluoride will prevent the neo-formation of
ethanol during storage.




Ethanol production by
microorganisms

» Micro-organisms can use a number of different
substrates to produce alcohol, the main one being
glucose but others include glycogen, glycols,
pyruvate, lactate, amino acids, ribose.

» The specific pathway, by-products and end-
products of the process vary according to the
substrates available and the enzymes present in
the micro-organisms.




Ethanol production by
microorganisms

» Organisms capable of producing alcohol in deceased bodies
include Candida albicans (yeast), Clostridium sp., Escherichia
coli, Streptococcus faecalis, Lactobacillus sp. and Proteus
vulgaris.

» Many of these organisms are present within the bowel during
life.

» Other species that are present on the skin or in soil may enter
the body after death, particularly when the skin has been

breached, as in the case of traumatised bodies.




Alcohol Concentrations in Different

Specimen Types

» Alcohol is distributed throughout the body in
proportion to the water content of the body fluid.

» Plasma and serum alcohol concentrations are
higher than whole blood by 12-18%.

» Saliva alcohol concentration is higher than whole
blood by 7%.

» Urine alcohol concentration may be 30% higher
than whole blood.

» The laboratory report must indicate the specimen




VAC & BAC

» If the VAC is negative in the face of a positive BAC,

endogenous alcohol formation is a strong

possibility.
BAC = conversion factor x VAC

» This ‘conversion factor’ has been variously

calculated as being between 0.85 and 0.95,.




BAC & UAC

» If BAC is positive and UAC is negative, there are
two possibilities:
1- Alcohol measured in the blood has been
produced post-mortem.

2- When ethanol has only recently been
ingested and has not yet had time to be

filtered into the urine and collect in the

bladder.




Absorptive phase

» In the absorptive phase, BAC may be higher than

VAC and UAC.




Alcohol Concentration Units in Forensic
Cases

» The most commonly used concentration units:

» mg per 100 ml (deciliter) of whole blood, plasma,
or serum (mg/dL)

» percent by weight/volume (%W/V). This means
grams of alcohol per 100 ml of blood (deciliter)

» The following concentrations in different units are
equivalent:

100 mg/dL = 0.1 g/dL= 100 mg/100mL
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Interfering compounds

» Dieters and diabetics may have acetone levels hundreds or

even thousands of times higher than those in others.

b is one of the many substances that can be falsely

identified as ethyl alcohol by some breath machines.

» However, fuel cell based systems are non-responsive to

substances like acetone.
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Pharmacokinetic

» Excretion

some unchanged in breath and urine

m==) In nonalcoholic adults: 15-24
mg%/h

In social drinkers: 15 mg%/h
In alcoholic adults: 15-49 mg%/h
In children: 20-30 mg%/h
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Analytical Considerations

Ethanol losses during storage can occur by three
mechanisms:

1. Diffusion from improperly sealed
containers

2. Metabolism of ethanol by
microorganisms

3. Oxidation of ethanol — acetaldehyde




» Alcohol is the most widely used drug worldwide
and has important implications for public health.

» Large intraindividual and interindividual
differences in alcohol pharmacokinetics exist and
numerous factors are responsible for producing
these differences.

» Knowledge of these factors and their influence on
alcohol absorption, distribution, metabolism, and
excretion is important to understand alcohol’s
physiological effects, drug interactions, and
pathological consequences.




» Toxicological analysis constitutes an essential
element in all investigations of unnatural and
sudden deaths and in this connection alcohol
intoxication and drunkenness play an important

role.

» Methods for quantitative and qualitative analysis
of ethanol in body fluids are the same regardless

of w

nether specimens are taken from living or

dead.




