
What is Bioanalytical Chemistry?
Bioanalytical Chemistry is an important sub-discipline of analytical 
chemistry that covers the quantitative measurement of xenobiotics 
(drugs and their metabolites, biological molecules in unnatural locations 
or unnatural concentrations) and biotics (macromolecules, proteins, 
DNA, large molecule drugs, metabolites) in biological systems. 

Analytical Chemistry questions:
i) What is there?
ii) How much?

Bioanalytical Chemistry Specific Questions:
iii) Where is it?
iv) What is its activity?
v) What does it interact with?





How to Develop a Bioassay:
5 Considerations and 8 Fundamentals
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Sensitivity
Sensitivity (S) = slope 
= Δ response/Δ concentration   

Method 1 is highly sensitive for a compound, method 2 –
average, method 3 - low sensitive for the compound.



A method is highly specific for compound 1, average for 2, low 
for 3.

Specificity

Specificity = slope 1/ slope 2 (slope 3) 



Calibration or Standard Curve





Analysis of Biopolymers:
Identification and Quantitation

Properties of biopolymers that can be used for their analysis

• Size             “SMS CIA CREST”

• Mass

• Shape

• Charge

• Isoelectric point

• Affinity interactions

• Chemical Reactivity

• Electron STructure
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Proteins are definitely absolutely and totally the most important 
and coolest biological molecule!!

Analytical Questions:
i) Which amino acids?
ii) In what order?

iii) Structure?

iv) Biological Function?
v) Interactions?
vi) Quantitation / Localization?



Four Levels of Protein Structuring

Structure units -20 amino acids
Primary structure –amino acid sequence (-C-N-bonds)
Secondary structure -α-helix, β-sheet (H-bonds)
Tertiary structure –3D structure (S-S bonds, H-bonds)
Quaternary structure –3D structure of >1 subunits (weak interactions)





Non-standard amino acids

Selenocysteine is an amino acid 
that is present in several enzymes 
(for example glutathione 
peroxidases, tetraiodothyronine 5' 
deiodinases, thioredoxin reductases, 
formate dehydrogenases, glycine 
reductases and some 
hydrogenases).

Hypusine is a non-standard amino 
acid found in all eukaryotes and in 
some archaea, but not in bacteria. 
The only known protein containing 
hypusine is eukaryotic translation 
initiation factor 5A (eIF5A) and a 
similar protein found in 
archaebacteria




