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In our last article we discussed the twofold approach of the Northern Regional Research 

Laboratory (United States Department of Agricultural) to the problem of increasing penicillin 

production; namely, by finding more productive strains of the organism and by improving the 

medium with the introduction of corn-steep liquor and lactose (milk-sugar). 

 In this article it is our purpose to discuss the methods of producing penicillin. You will, 

perhaps, recall that Florey and Heatly being unable to obtain enough in flasks ingeniously grew it 

in enameled bed pans. Our pharmaceutical houses also stretched their imagination and resorted 

to milk bottles. Yes, nearly all the commercial penicillin produced in 1943 and 1944 was done in 

the Sheffield milk bottle–a two quart rectangular shaped bottle which was eight inches high, five 

inches long, and two inches wide. An industrial milk bottle washing machine was used to clean 

the bottles. 

 After being plugged with either cotton or paper stoppers the bottles were placed in a large 

oven for sterilization. When they were cool, they were [placed on a conveyer and filled under 

sterile condition with sterile media. Then they were inoculated with the penicillin spores (seed) 

and placed upon shelves, on which the mold spores germinated, forming a very wrinkled leathery 

pad (greyish-green in color). This process of growth averaged from six to nine days, after which 

the bottles were harvested; that is, the media was poured off and the leathery pad discarded. The 

mold had secreted the penicillin into the medium on which it grew. The liquid medium is then 

treated with carbon which absorbs the active substance from the brew and is further treated with 

solvents to remove it from the carbon. Finally, it is frozen, dried, and packaged in the form of 

ampoules containing 100,000 units each. The growing of penicillin in bottles is designated as the 

surface method. 

 This method was chosen because the materials as bottles and washing machines, were 

available and considerable experience has been gained in the surface culture work. Industry 

realized that this method was much too costly; and, consequently, scientists began research work 

in submerged fermentation, that is, growing it in large tanks.  

 Many problems now confronted them. First of all, the strain of penicillin used for surface 

cultures would not grow when it was constantly agitated in these tanks. After diligent research 

Roper found special strains that would grow in submerged media. 

 Another problem was to find men trained in fermentation work–particularly, the 

operation of tanks. Probably, the most difficult task, however, was to obtain the tanks in which to 

grow it. Frequently, six precious months were spent waiting for the delivery of a tank, in spite of 

the fact that the project had the highest possible priority rating. Machinery designated for 

warships was diverted to penicillin plants. 

 Months were spent adjusting and experimenting with these tanks before successful results 

were obtained. A large supply of sterile air had to be constantly furnished for the growing 



organism. This, indeed, was a very perplexing problem for the chemical engineers. During the 

course of a year the activity rose from a few units per millimeter to over 300 units. 

 Today large concerns are producing penicillin in batteries of 5,000 and 10,000 gallon 

tanks. The results of introducing submerged fermentation are threefold; a tremendous increase in 

production, great saving in man-hours, and a slash in the retail price of penicillin. (Within two 

years the price was reduced from $32.00 per ampoule to less than $2.00). 

 Penicillin in its pure form, is not yellow, as many suppose, but it is white. Up to the 

present time at least three chemically different penicillins have been isolated and are identified as 

penicillin F, G and X; each of which shows noticeable difference in activity against specific 

organisms. 

 Thus far, penicillin is the most effective therapeutic agent against staphylococcus 

infection, tetanus, pneumonia, certain streptococci, gonococcus, and anthrax. Much experimental 

work on other diseases is still being carried out at our leading clinics. 

 Penicillin may be administered by way of mouth, by muscular or extravenous injections, 

and topically (Surface application). Today it can be purchased in the form of lozenges, ointment, 

ampoules, and intestinal tablets. The beauty of this drug is that it is nontoxic. 

 When we pause to consider that this lowly fruit contaminant, held in disrepute by man, 

produced a lifesaving drug of immeasurable value effective against many diseases formerly 

considered fatal, we cannot help but be reminded of the fact that God uses the insignificant 

things to confound the wise. 
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