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The History of Antimicrobial Drug Development and the
Current Situation

Since development of the first antimicrobial agents in the 1940s, antimicrobial
resistance has been an issue. Following the introduction of sulfonamides and
penicillin, scientists discovered and developed a wide range of antimicrobials
for treatment of bacterial diseases. Many new antimicrobials were discovered by
systematic testing of soil microbes and many others were developed by chemical
modification of existing agents. Discovery of new classes of antibacterial drugs
slowed in the late 1960s. However, the speed with which bacteria develop
resistance to antibiotics, in contrast with the slow development of new drugs, has led
some experts to warn of a "post-antibiotic era." Judicious use of currently available
antibiotics, through efforts such as public campaigns for 'appropriate antibiotic
use', may help to conserve their effectiveness. However, even if we improve these
practices, development of resistant bacteria will continue to occur, and new and
better drugs will be needed. Clearly, a combination of traditional successful methods
and modern technology will be needed for discovery and development of new
classes of antibacterial drugs. In addition, policies that encourage and facilitate
development of new antimicrobial agents are also needed.
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Year® Antibiotics Year Antibiotics Year Antibiotics Year Antibiotics
1910 Salvarsan 1962 Cloxacillin 1980 Piperacillin 1988 Teicoplanin

1912 Neosalvarsan 1962 Fusidic acid 1981 Amoxicillin/clavulanic acid 1989 Cefpodoxime
1935 Prontosil 1963 Fusafungine 1981 Cefperazone 1989 Enrofloxacin

1936 Sulfanilamide 1963 Lymecycline 1981 Cefotiam 1989 Lomefloxacin
1938 Sulfapyridine 1964 Gentamicin 1981 L atamoxef 1989 Moxifloxacin

1939 Sulfacetamide 1966 Doxacycline 1981 Netilmicin 1990 Arbekacin

1940 Sulfamethizole 1967 Carbenicillin 1982 Apalcillin 1990 Cefozidime

1942 Benzylpenicillin 1967 Rifampicin 1982 Ceftriaxone 1990 Clarithromycin
1942 Gramicidin S 1968 Clindamycin 1982 Micronomicin 1991 Cefdinir

1942 Sulfadimidine 1970 Cefalexin 1983 Cefmenoxime 1992 Cefetamet

1943 Sulfamerazine 1971 Cefazolin 1983 Ceftazidime 1992 Cefpirome

1944 Streptomycin 1971 Pivampicillin 1983 Ceftiroxime 1992 Cefprozil

1947 Sulfadiazine 1971 Tinidazole 1983 Norfloxacin 1992 Ceftibufen

1948 Chlortetracycline 1972 Amoxicillin 1984 Cefonicid 1992 Floroxacin

1949 Chloramphenicol 1972 Cefradine 1984 Cefotetan 1992 Loracarbef

1949 Neomycin 1972 Minocycline 1984 Temocillin 1992 Piperacillin/tazobactam
1950 Oxytetracycline 1972 Pristinamycin 1985 Cefpiramide 1992 Rufloxacin

1950 Penicillin G procaine 1973 Fosfomycin 1985 Imipenem/cilastatin 1993 Brodimoprim
1952 Erythromycin 1974 Talampicillin 1985 Ofloxacin 1993 Dirithromycin
1954 Benzathine penicillin 1975 Tobramycin 1986 Mupirocin 1993 Levofloxacin

1955 Spiramycin 1975 Bacampicillin 1986 Aztreonam 1993 Nadifloxacin

1955 Tetracycline 1975 Ticarcillin 1986 Cefoperazone/sulbactam 1993 Panipenem/betamipron
1955 Thiamphenicol 1976 Amikacin 1986 Ticarcillin/clavulanic acid 1993 Sparfloxacin

1955 Vancomycin 1977 Azlocillin 1987 Ampicillin/sulbactam 1994 Cefepime

1956 Phenoxymethylpenicillin 1977 Cefadroxil 1987 Cefixime 1999 Quinupristin/dalfopristin
1958 Colistin 1977 Cefamandole 1987 Roxithromycin 2000 Linezolid

1958 Demeclocycline 1977 Cefoxitin 1987 Sultamicillin 2001 Telithromycin
1959 Virginiamycin 1977 Cefuroxime 1987 Ciprofloxacin 2003 Daptomycin

1960 Methicillin 1977 Mezlocillin 1987 Rifaximin 2005 Tigecycline

1960 Metronidazole 1977 Pivmecillinam 1988 Azithromycin 2005 Doripenem

1961 Ampicillin 1979 Cefaclor 1988 Flomoxef 2009 Telavancin

1961 Spectinomycin 1980 Cefmetazole 1988 Isepamycin

1961 Sulfamethoxazole 1980 Cefotaxime 1988 Midecamycin

1961 Trimethoprim 1980 Cefsulodin 1988 Rifapentine

“Data from [http://en.wikipedia.org/wiki/ Timeline_of_antibiotics]

*The year shown indicates when a given drug was released onto the pharmaceutical market. This is not a timeline of the development of the antibiotics themselves.
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Figure 1. New antibacterial agents approved by the FDA in the U.S from 1983 to
2005 (Data from Ref. 3).
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Figure 2. Introduction of new classes of antibiotics for human use from 1930 to 2010 (Beta-lactams include three
groups sometimes identified as separate classes: penicilling, cephalosporins, and carbapenems).
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