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Sir Alexander Fleming
It could be said that Sir Alexander Fleming, the Scottish pharmacologist gave mankind a gift, even a miracle. It could even be argued that the discovery for which he was knighted for in 1944 was not in fact solely down to his own research. What is accepted is that the discovery of penicillin has saved the lives of millions around the globe, but this discovery could well come at a cost. Fleming was aware of the initial and obvious benefits of his discovery could eventually become ineffective against certain strains of bacteria if not properly controlled. 
The sustainability of this medicine is dependant upon its responsible use and Fleming himself predicted a post antibiotic era more than 70 years ago. Working for many years to find a drug that could kill bacteria, Fleming discovered penicillin quite by accident when he observed that mould on his contaminated dishes in his sink was killing bacteria. (Calderone, 2015).
Despite being awarded a Nobel prize for his work, it has been argued that Fleming did not have access to the laboratory resources or indeed have the experience to break down the mould and extract the active compound of penicillium or how his discovery could be effectively administered. Whilst carrying out his own research into the science of how and why bacteria and mould can kill micro biotic organisms Dr. Howard Florey a professor of pathology at Oxford University came across Fleming’s paper on penicillin mould. Florey then embarked on the work of extracting the penicillium and studying its antibacterial action (Markel, 2013) Dr. Florey also employed a gifted biochemist by the name of Dr. Ernst Chain. 
Another key participant in the development of what was to be widely referred to as the new ‘Wonder Drug’ was Dr. Norman Heatley. Heatley is said to have utilised every available receptacle in the laboratory to cultivate large amounts of mould which could be developed further to isolate the penicillin and produce the antibiotic. However, when Fleming, Florey, and Chain were awarded the Nobel Prize in 1945 Heatley was not included. It was during his speech when accepting the award that Fleming warned of the dangers that the overuse of penicillin could lead to bacterial resistance (Markel, 2013).
Although others were participants in the research and development of penicillin, Fleming is widely credited for this groundbreaking discovery. Born into a Scottish farming family on the 6th of August 1881 Fleming was educated in Scotland and earned a two year scholarship at Kilmarnock Academy before moving to live with his brother, Thomas Fleming in London. During his time in London he completed his secondary education at the Royal Polytechnic Institution. He then went on to take up a post as a shipping officer before he inherited a sum of money from his late uncle which enabled him to enrol at Saint Mary’s Medical School at London University (Brain, n.d.)



During his time as the Minster of Health in 1947, Aneurin Bevan put it to the house of commons that “It would be an appalling thing if, as a consequence of its misuse, the population might, in a period of years, receive no advantage at all from it (penicillin) because it would have developed resistance in those who take it” (Bud, 2007). However it was the outbreak of the second world in 1939 which saw this medical breakthrough come into its own. Amongst other infections, venereal diseases were widespread during the war. During this time much was debated about the availability of penicillin and if should be prioritised for injured or sick servicemen and women.
In his article “Penicillin: Wonder Drug of World War II” Author Richard Conniff writes “Astonishingly, some politicians made the commonsense choice, with Churchill ordering medical staff to put battlefield readiness foremost. German soldiers presumably experienced similar levels of venereal disease but had no such remedy, and scholar-historian Gilbert Shama theorizes that the resulting advantage in troop strength may have tipped the balance in favour of Allied forces during key engagements late in the war” (Conniff, 2013).After almost a century of use the end of effective antibiotics in a reality that must be considered. A medicine that has saved so many lives is by its very nature unsustainable. It is living organism and as with all living things the laws of nature will prevail.  As time progresses the effectiveness of antibiotics is decreasing in both humans and animals. This is a result of their overuse. 
The world is now at risk of approaching an era where life threatening and routine infections are untreatable. Global fatalities from drug resistant infections estimated to be around 7000 annually could rise to be in the millions by the year 2050. Due to its scope and immediacy a globally coordinated response will be required to address the problem (Felter, 2018). As Fleming himself stated in his Nobel lecture in 1945   “It is not difficult to make microbes resistant to penicillin in the laboratory by exposing them to concentrations not sufficient to kill them, and the same thing has occasionally happened in the body. The time may come when penicillin can be bought by anyone in the shops. Then there is the danger that the ignorant man may easily under dose himself and by exposing his microbes to non-lethal quantities of the drug make them resistant.” (Fleming, 1945) It was only two years later when the first case of penicillin resistance was recorded in 1947. 
It is difficult to imagine how different our lives would be without antibiotics. Some may argue that if Fleming had not made his chance discovery that another would have. This is of course feasible, but the timing of Fleming’s discovery was paramount to saving countess allied lives during the Second World War. An alternative to antibiotics could have been a group of medicines known as sulphonamides. While this is open to debate, sulphonamides are technically a synthetic equivalent of penicillin but with an increased probability of side effects and which could also develop a resistance as with antibiotics. Sir Alexander Fleming’s legacy improved medicine for generations and through his work was able to save millions of lives globally. 
His discoveries will be celebrated and acknowledged for years to come. (Brain, n.d.) And he will remain one of a small group of people who made a positive global contribution to medicine for the benefit of mankind.
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