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1896 – Ernest Duchesne noted antibacterial properties of mould

1928 – Alexander Fleming was studying  staphylococci & found a culture died 

after contaminated with mould. Attributed this to penicillin. 

1930 – Initial testing of drugs on selected  patients

1940s – Merck & Co. mass production of penicillin for war

1945 – Bacterial resistance began to be observed

composed of (L-alanine, D-glucosamine, L-lysine and 

D-alanine) that can form cross-links between rows.  

β-lactam antibiotics prevent crosslinking, leaving the 

bacterial cells vulnerable to attack.[1]   However, there 

is a naturally occurring enzyme (β-lactamase) that can 

hydrolyze the β-lactam ring, leaving it ineffective.



Composite Penem Antibiotics 

Amoxicillin & Clavulate

(Augmentin – GSK)
Routine ear, lung and sinus infections 

Highest bioavailability of penicillin drugs
On market since 1981 

Ampicillin & Salbactam

(Unasyn - Pfizer)
Skin, bone, gynecological and abdominal infections

Typically second line defense when bacteria found to 
be resistant to other derivatives

On market since 1987

Ticarcillin & Clavulate

(Timentin - GSK)
Blood, bone, respiratory, urinary tract infections

On market since 1998

Example 1H NMR Data from Penicillin Family



1H NMR Data cont.
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Structural Confirmation Software Tools



Relative Compositional Analysis
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Manual Integration 

Overlaid 1H NMR spectra of piperacillin-tazobactam mixtures of varying relative concentration for use in manual and automated quan-
tification. 



Automated Analysis
In order to simplify routine qNMR 

analysis we also looked at the pip-

eracillin : tazobactam ratio using 

Mnova’s Simple Mixture Analysis 

(SMA).  This allows a user to speed 

up the analysis and facilitate it for 

non-experts.

Once the method is established anyone can determine concentration or relative percentage by simply hitting the green ‘Analyze’ 

button.



Nanalysis Corp.

For more information about pharmaceuticals, qNMR or other 
benchtop NMR application inquiries 

 please visit 

www.nanalysis.com


