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included in our website to convey the number of scientists that worked to further mass 

produce the antibiotic. 

Squibb. "From Experience Comes Faith." ​Evening Star​, 9 Dec. 1951. ​Chronicling America​, 
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previous discoveries and research. Around the time of its discovery, Fleming did not 

realize that penicillin could be used to fight bacterial diseases but rather to treat wounds 

and surface infections. Penicillin was in fact extremely effective in treating small 

infections and was considered a great scientific breakthrough. However, the article 

emphasized that Fleming did not immediately grasp the importance of the antibiotic 

which was disadvantageous at the time as bacterial diseases threatened the 
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context source. This article gave a lot of information on Alexander Fleming and his role 

in the discovery of penicillin. Apparently, He kept his laboratory quite mess, which 

resulted in the accidental growth of penicillin on one of his petri dishes. Fleming spent 

many month researching it and calling it mold juice, until he was able to publish into a 

scientific journal. His article didn't gather a lot of attention, and he also doubted 
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and Ernst Chain found Fleming's journal and furthered his research. This resulted in the 
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penicillin has a lot of information on how penicillin was made into a safe antibiotic for 

humans. It shows how scientists figured out how to mass produce penicillin and 

synthesize it for different uses. Once penicillin was known to be an effective antibiotic, 

many countries, especially the United States, played a part in funding the mass 

production of penicillin. Countries wanted to use penicillin to help decrease casualties 

during war. Knowing how penicillin, a mold that accidentally made, was turned into a 

mass produced antibiotic which is sought after by all countries helps clarify the story of 

the discovery of penicillin. It clarifies what happened after scientists figured out that 
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penicillin had potential to be a life-saver. The context of the topic is way clearer due to 

this article. 
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Accessed 15 Sept. 2019. This source is an article written by Mike Barret, the professor of 

biochemical parasitology at the Wellcome Centre for Molecular Parasitology at the 

University of Glasgow. In this article, Barret writes about how Alexander Flemming 

discovered penicillin, but Howard Florey, Ernst Chain and Norman Heatley were the 

ones purify it into a medicine. The most enticing piece of information was about 

penicillin's first patient, Albert Alexander. Barret writes that Alexander developed sepsis 

and he was very ill by the time he was treated with penicillin. The thing the shocked 

everyone was the rate of his short-term recovery. Alexander still died due to a shortage of 

penicillin, but the effects on his body gave scientists hope. This event sparked the 

mass-production of penicillin for war. Barret writes "thousands of Allied soldiers were 

surviving battlefield wounds and being treated for sexually transmitted infections, 

including gonorrhoea." This document not only helps with historical context, but also to 

show the barrier in the medical society that was broken when penicillin was turned into 

medicine. 

Bernhardt, Thomas G. "How Penicillin Acts like TNT for Bacteria." ​Howard Hughes Medical 

Institute​, 9 Apr. 2019, www.hhmi.org/news/how-penicillin-acts-like-tnt-for-bacteria. 

Accessed 29 Sept. 2019. Written by Thomas Bernhardt, a professor of microbiology and 

immunobiology at Harvard Medical School, this article shows new data that has been 
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revealed about the effects of penicillin. Bernhardt and his fellow scientists conducted 

research about ways to prevent the spreading of bacteria that has become too strong and 

insensitive to current antibiotics. As a result, forty years after the discovery of penicillin, 

scientists recently learned more specific information about the functions of penicillin and 

how it treats patients. Furthermore, using this discovery, they hope to further develop 

more antibiotics that are stronger to fight these newly approaching bacterial diseases that 

have been resistant to current medicine. Penicillin continues to serve as an extremely 

resourceful antibiotic in modern medicine. Forty years ago, the antibiotic broke the 

barriers the world faced in medical development and even today, it inspires further 

development of medicine and antibiotics. 

Bloodletting​ . ​History​. This illustration demonstrated the practice of bloodletting that was used 

before the discovery of penicillin. 

Bud, Robert. ​Penicillin: Triumph and Tragedy​. This book confirmed a lot of the information we 

had gathered from our research on penicillin about the pre-penicillin era, the discovery as 

well as the rapid growth in demand for the antibiotic. In addition, the book provided new 

information about the use of penicillin in animals and the results of these experiments. 

Furthermore, the book also provided essential information about the new diseases that are 

now arising in the world which are becoming resistant to antibiotics such as penicillin. 

The author discusses how the importance of penicillin is slowly decreasing but 

nonetheless emphasizes the revolutionary changes in medicine production that came 

about due to the discovery of penicillin. 
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2016, www.ox.ac.uk/news/science-blog/75-years-penicillin-people. Accessed 14 Oct. 

2019. This article, written by Tom Calver, was found on the Oxford Science Blog, a blog 

for the University for Oxford, where penicillin was further developed after its discovery. 

The article contains essential information about the discovery and advancement of 

antibiotics and their impact on society for almost the past century. The article discussed 

the efforts of the team of scientists working at Oxford to explore penicillin furthermore 

and expand their knowledge about penicillin and its benefits. After performing trials on 

both animals and people, the team of scientists faced the issue of producing penicillin on 

a large scale. The article discussed the scientists' efforts to persuade the US government 

and industry to industrialize penicillin. Their efforts were achieved and penicillin was 

available in sufficient quantities for medical support for the D-Day invasion. Penicillin 

was then made available to US pharmacies for purchase by civilians for treatment which 

introduced ordinary citizens to the benefits of antibiotics. 

Carrol, Andrew. "Here Is Where: Penicillin Comes to Peoria." ​HistoryNet​, 

www.historynet.com/here-is-where-penicillin-comes-to-peoria.htm. Accessed 14 Oct. 

2019. HistoryNet is made by the world's largest publisher of history magazines. They 

wrote this article about where penicillin was mass-produced. Howard Florey and Ernst 

Chain had to contact the USDA to get penicillin mass-produced. When they went to 

America, they packed tons of penicillin and even smeared penicillin into their coat 

pockets as backup. They, along with some other scientists, researched many ways on how 

to get the best penicillin yield and they succeeded by finding a strong strain on a 
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over-ripe cantaloupe that they found at a grocery store. After getting the penicillin off, 

the scientists ended up eating the cantaloupe. Due to the cantaloupe strain, they were able 

to mass-produce enough penicillin for D-Day. This article helped fill in bits of context. 

Columbus, Christie. "In a world with no antibiotics, how did doctors treat infections?" ​The 

Conversation​, 29 Jan. 2016, 

theconversation.com/in-a-world-with-no-antibiotics-how-did-doctors-treat-infections-533

76. Accessed 29 Sept. 2019. The Conversation is a non-profit online forum where 

academic experts can share information about different topics to enlighten the world. 

This article shows how the world survived without modern antibiotics, and it isn't good. 

People had to use gory techniques, such as bloodletting, to have a chance at surviving an 

infection that could be easily cured. The side-effects to some of those techniques are 

more dangerous than the infection itself.The author says "thankfully, in 1943, penicillin 

supplanted these treatments and remains the first-line therapy for all stages of syphilis." 

Bloodletting and consuming mercury rarely worked to treat infections because they were 

treatments based on a myth. There was always a barrier stopping people from living 

healthy lives because there was no good option to treat illnesses. The discovery of 

penicillin broke that barrier by becoming an exceptional solution for many previously 

deadly diseases. 

"Discovery and Development of Penicillin." ​American Chemical Society​, 

www.acs.org/content/acs/en/education/whatischemistry/landmarks/flemingpenicillin.html

. Accessed 15 Sept. 2019. This article is by the American Chemical Society, which is a 

non-profit organization with the goal of furthering studies in the field of chemistry. The 
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was a multi-page source that gave a complete breakdown of the entire history of 

penicillin. It gave information about how it was made to how it was first used 

commercially. The information in the article further reinforced all the information that 

was found in the rest of the sources. It filled in most of the pieces of historical context 

and gave a bit about the historical significance by showing the effects on the medical 

field and patients in general. 

"Discovery of Penicillin." ​Wikipedia: The Free Encyclopedia​, 8 Sept. 2019, 

en.wikipedia.org/wiki/History_of_penicillin. Accessed 15 Sept. 2019. 

Dunn, William. "Penicillin's Discovery and Antibiotic Resistance: Lessons for the Future." ​US 

National Library of Medicine​, 29 Mar. 2017, 

www.ncbi.nlm.nih.gov/pmc/articles/PMC5369031/. Accessed 15 Sept. 2019. This source 

is from the US National Library of Medicine and the Sir William Dunn School of 

Pathology, where a lot of the initial research about penicillin was done. This source gave 

a lot of information of the involvement of the United States in the production of 

penicillin. The United States was the first country to fund the mass production of 

penicillin for use in war. The author also wrote about the the post-production era of 

penicillin, which consists of threats of diseases becoming resistant to penicillin and the 

search for new antibiotics. This source helped fill in more pieces of this story such as 

threats of the future and the involvement of the US. 

Encyclopedia Brittanica, editor. "Penicillin." ​Encyclopedia Brittanica​, Encyclopedia Brittanica, 

inc., 14 June 2019, www.britannica.com/science/penicillin. Accessed 15 Sept. 2019. 
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Fey, Paul. "The mold in Dr. Florey's coat The story of the penicillin miracle." ​National Library 

of Medicine​, 5 Feb. 2005, www.ncbi.nlm.nih.gov/pmc/articles/PMC546436/. Accessed 

15 Jan. 2020. This review of ​The Mold in Dr. Florey's Coat​ was a very helpful way to 

understand the book better and the information in it. It gave a mini summary of the book 

which helped refresh my memory, and it was helpful to see what an expert thinks of a 

source that I want to use. The author's words helped me make sure that the information 

was sound, and it also gave me more resources to use. Lastly, the review showed me a 

new way to look at and use the information in the book. 

Florey and Chain Experiment​. ​BioNinja​, 

ib.bioninja.com.au/standard-level/topic-6-human-physiology/63-defence-against-infectio/

penicillin.html. Accessed 15 Jan. 2020. This illustration of the experiments conducted on 

mice by Florey and Chain shows the results and how they were beneficial to the further 

development of penicillin. 

Frith, John. "Syphilis – Its early history and Treatment until Penicillin and the Debate on its 

Origins." ​JMVH​, 

jmvh.org/article/syphilis-its-early-history-and-treatment-until-penicillin-and-the-debate-o

n-its-origins/. Accessed 29 Sept. 2019. The author of the article, Dr. John Frith, is an 

allergist-immunologist who received his medical degree from Michigan State University 

College of Osteopathic Medicine and has been in practice for more than 6 years. The 

article contained information about syphilis, a dangerous disease that spread severely 

during World War II. Early treatment of syphilis was administered on patients but these 

treatments were not effective as a cure and alternatives proved to have grave side effects 
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that harmed the lives of patients. The article discussed the emergence of penicillin as a 

possible treatment for syphilis and its usage on patients. The anitibiotic, in its beginning 

stages of development, was used to treat four patients that were infected with syphilis 

through administering it as an injection. Penicillin proved to be a very effective cure to 

patients who were suffering from the primary or secondary stages of syphilis and it had 

very few side effects that didn't prove to be significant. The discovery of penicillin was a 

significant discovery at its time which was beneficial to World War II soldiers who were 

suffering with bacterial diseases. The antibiotic broke the medical barriers that citizens 

faced at the time as the development of medicine was limited to simple cures. 

Gaynes, Robert. "The Discovery of Penicillin — New Insights After More Than 75 Years of 

Clinical Use." ​Centers for Disease Control and Prevention​, May 2017, 

wwwnc.cdc.gov/eid/article/23/5/16-1556_article. Accessed 15 Sept. 2019. The author of 

the article is Robert Gaynes, a professor at Emory University School of Medicine in 

Georgia. He is an infectious disease specialist who received his medical degree from the 

University of Chicago Pritzker School of Medicine and has been in practice for more 

than 20 years. In the article, Gaynes discusses the evolution of penicillin, including its 

discovery, rise to popularity, its benefits to the population as well as the large scale 

production of the antibiotic. The article also contains information about the use of 

penicillin during World War II to help cure soldiers that had suffered during the war. The 

article also discusses the popularity of the antibiotic as nations struggled during the war 

to mass produce penicillin to treat their fallen soldiers. In addition, Gaynes explains the 

research and involvement of several other scientists who worked with Alexander Fleming 

 

 



 16  

to further the medical benefits and production of the antibiotic. The article discussed the 

recognition the scientists received and how their work was a breakthrough in medicine 

that contributed to the exceptional health of many patients. Furthermore, the article 

discovery of penicillin revealed the difficulty of discovering new antibiotics and the 

limitations of these medicines. 

---. "The Discovery of Penicillin-New Insights after 75 Years of Clinical Use." ​CDC​, May 2017, 

wwwnc.cdc.gov/eid/article/23/5/16-1556_article. Accessed 14 Dec. 2019. The 

information in this website helped us solidify our argument. We were looking for a less 

obvious significance than the fact that penicillin saved lives because it would make our 

project more meaningful. This article from the CDC gave us two new significances of 

penicillin and gave us some new contextual information. England refused to allow other 

countries to get their hands on the penicillin spore, especially Germany, but Fleming had 

already sent out his spore to many people. One landed in the hands of a German scientist, 

but they weren't able to grow the spore. Eventually Germany was able to grow penicillin, 

but the Allied air raids saw to the end of that. Additionally, this source showed that the 

discovery of penicillin set two major precedents of US involvement in drug production 

and not ignoring accidental discoveries. Penicillin also helped scientists discover a bunch 

of other antibiotics because they followed the same method to grow penicillin which 

resulted in them finding other life-saving antibiotics. 

"Howard Walter Florey and Ernst Boris Chain." ​Science History Institute​, 4 Dec. 2017, 

www.sciencehistory.org/historical-profile/howard-walter-florey-and-ernst-boris-chain. 

Accessed 14 Oct. 2019. This information was found on the website of the Science 
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History Institute, which is a non-profit organization with the goal of preserving science 

history. This article provided thorough information on the history of Howard Florey and 

Ernst Chain, the two scientist that made mold into medicine. Florey was australian and 

Chain was an immigrant to England. They met at Oxford and became friends while 

researching antibacterial substances. They started researching penicillin and were able to 

test it. When they were ready to mass-produce it, Britain said no. Luckily, Florey had 

American connections, which led research to a USDA laboratory in Peoria, where they 

were able to mass-produce it. This information was missing from my knowledge of 

penicillin, which is why this article was very important for context. 

How does Antibiotic Resistance Occur​. ​Pharmaceutical Microbiology​, 

www.pharmamicroresources.com/2017/10/understanding-antibiotic-resistance.html. 

Accessed 15 Jan. 2020. This illustration, found on the website of Pharmaceutical 

Microbiology, shows the process of which antibiotic resistance occurs which is an 

essential issue now regarding penicillin. It will be included in our future of antibiotics 

page to emphasize the importance of antibiotic resistance. 

Kardos, Nelson. "Ernst Chain: a great man of science." ​US National Library of Medicine​, Aug. 

2013, www.ncbi.nlm.nih.gov/pubmed/23793259. Accessed 14 Oct. 2019. The National 

Center for Biotechnology Information website, where this source was found, is part of the 

US National Library of Medicine, a library that contains thousands of books related to 

medicine. The article contains information about Ernst Chain, a British biochemist who 

aided the development and production of penicillin. Chain was born and educated in 

Germany until he was forced to flee to England where he became part of the Oxford 
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research team that was exploring penicillin. Working with Norman Heatley and Edward 

Abraham, Chain was able to isolate and produce sufficient amounts of penicillin to be 

tested on mice. As a result, these scientists, along with Alexander Fleming, received the 

Nobel Prize in Physiology or Medicine for their work in the development of penicillin as 

a therapeutic agent. Furthermore, the article discussed Chain's development of 

engineering methods to extract penicillin which were then used by the US to 

commercially produce penicillin which proved to be of great significance to the Allied 

war effort. In addition, Ernst Chain's involvement in the development of penicillin led 

him to work to develop new antibiotics that were very significant to medicine as they 

were industrially mass produced by many Eurporean countries. Chain's introduction of 

penicillin to the medical industry proved to be very beneficial to the British as the 

antibiotic was used significantly throughout the course of the war. 

Khond, Sonali. Interview. 12 Jan. 2020. This interview was way more helpful than I expected it 

to be. The interviewee is a family friend of my family so it was very easy to meet and do 

the interview. She gave me a lot of important information on how penicillin is used in 

practice and alternatives to it. Antibiotic resistance is a big problem now, but I didn't 
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extremely successful antibiotic at the time. Furthermore, the article also contained 
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antibiotic has had on the world. At its time, penicillin was considered an extremely 

effective antibiotic that could be used to cure diseases that were deadly and incurable. 

Penicillin on Petri Dishes​. ​Past Medical History​. Accessed 17 Nov. 2019. This image shows 

pencillin growing on petri dishes which provides a basic demonstration of the antibiotic. 

"Penicillin Opening of an Era." ​Agricultural Research Service: US Department of Agriculture​, 3 

May 2018, 

www.ars.usda.gov/midwest-area/peoria-il/national-center-for-agricultural-utilization-rese

arch/docs/penicillin-opening-the-era-of-antibiotics/. Accessed 14 Oct. 2019. This article 

was found on the website of the Agricultural Research Service, an official website of the 

United States government. The article contained information about large scale 

commercial production of penicillin after its development. The antibiotic was produced 

during the war in the United States and the article stated that British scientists were 

referred to the US production lab as the war drained the country's industrial and 

government resources. Furthermore, the article discussed how production methods and 

samples of penicillin were transferred to research groups and private industry as well. 

Soon after, the production of penicillin was quickly scaled up in time for use on soldiers 

during the war. 

Quinn, Rosewell. "Rethinking Antibiotic Research and Development: World War II and the 

Penicillin Collaborative." ​US National Library of Medicine​, Mar. 2013, 

www.ncbi.nlm.nih.gov/pmc/articles/PMC3673487/. Accessed 6 Oct. 2019. The US 

National Library of Medicine is the website for a library that has thousands of books 

related to medicine. This article contains information about the development and use of 

 

 



 24  

penicillin during World War II. The article discusses the effect of penicillin on humans 
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anti-biotics are used and prescribed correctly, then bacterias will stop becoming resistant 

to them. Penicillin has saved millions of lives and will continue to save lives, if it is used 

correctly 

 

 



 25  

Roser, Max. "Life Expectancy." ​Our World in Data​, 2013, ourworldindata.org/life-expectancy. 

Accessed 15 Jan. 2020. I got census data from this cite to support our significance 

Sample of Penicillin Mold​. 18 Apr. 2012. ​Smithsonian​, 

www.si.edu/newsdesk/photos/sample-penicillin-mold. Accessed 15 Jan. 2020. Found on 

the Smithsonian website, the picture of a mold of penicillin will be an useful image to 

include in the context slides of our website. 

Schwartz, Penny E. Albert Alexander's daughter holding up a picture of Albert Alexander. ​The 

Press-Interprise​, 2 Nov. 2012, 

www.pe.com/2012/11/02/redlands-local-artists-share-childhood-bond/. Accessed 14 Jan. 

2020. Picture of Albert Alexander's daughter holding up a picture of Albert Alexander. 

"7 Ways Penicillin Has Cured the World for 90 Years." ​React​, 29 Sept. 2018, 

www.reactgroup.org/news-and-views/news-and-opinions/year-2018/7-ways-penicillin-ha

s-cured-the-world-for-90-years/. Accessed 30 Sept. 2019. ReAct is a network specifically 

geared towards spreading awareness about antibiotics and how to prevent antibiotic 

resistance. This source shows seven major ways that penicillin has helped the world over 
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