
After figuring out how to grow recombinant bacteria on an industrial
scale and how to harvest the insulin they produce, it was time to
bring the recombinant insulin to the market. In 1982 Food and Drug
Administration approved Humulin, Eli Lily’s recombinant insulin
made from Genentech’s specially modified bacteria. It was the first
drug produced through recombinant DNA technology and among
the first genetically engineered products to be available to
consumers.

Following the success of Humulin, recombinant DNA technology was
quickly adopted to replace older methods of producing medical
products from human growth hormone to vaccines. Although
scientists have since developed new biotechnology techniques,
recombinant DNA still plays an important role in the production of
several major medical products. Among the objects below are
several of the early formulations of Humulin as well as some of the
other early recombinant pharmaceuticals produced in the 1980s and
1990s. 

Recombinant
DNA and the
Birth of
Biotech

Recombinant
DNA in the Lab

The Business
of Biotech

Recombinant
Drugs

Recombinant DNA and the Birth of Biotech

Recombinant Drugs

National Museum
of American
History

Intron A;
Interferon
Alfa-2B
Recombin
ant, 10
million IU

National Museum
of American
History

Recombiv
ax HB,
Hepatitis
B Vaccine
(Recombin
ant)
Pediatric

National Museum
of American
History

Recombiv
ax HB,
Hepatitis
B Vaccine
(Recombin
ant) Adult

https://www.si.edu/spotlight/birth-of-biotech/recombinant-drugs 1/4

Halozyme EX2008 
Merck v. Halozyme 

PGR2025-00017

Interferon alfa-2b 
recombinant 
lntron"A 
m::i:::ili!li:m 
lle!riterllt ----­~-·-:-..:::.:.=:=----·-­"""----

0.5 ml contains 5 mc9 of hepatitis B 
surface antigen on an alum adjuvant. 

DO NOT INJECT 
INTRAVENOUSLY 

OR INTRADERMAUY 
SHAKE WEU BEFORE USING 

M~~~~NPi,~,t~f~gt~~J~ME 

http://blog.americanhistory.si.edu/osaycanyousee/2012/10/human-growth-hormone.html
https://www.si.edu/spotlight/birth-of-biotech
https://www.si.edu/spotlight/birth-of-biotech/recombinant-dna-in-the-lab
https://www.si.edu/spotlight/birth-of-biotech/the-business-of-biotech
https://www.si.edu/spotlight/birth-of-biotech/recombinant-drugs
https://www.si.edu/object/intron-interferon-alfa-2b-recombinant-10-million-iu:nmah_1000951
https://www.si.edu/object/recombivax-hb-hepatitis-b-vaccine-recombinant-pediatric-formulation-05-ml:nmah_1000962
https://www.si.edu/object/recombivax-hb-hepatitis-b-vaccine-recombinant-adult-formula-3-ml:nmah_1000964


Formulati
on, 0.5 mL

Formula, 3
mL

National Museum
of American
History

Roferon-
A,
Interferon
alfa-2a
recombina
nt,
injectable
solution,
1mL

National Museum
of American
History

Protropin

National Museum
of American
History

Protropin;
somatrem
for
injection

National Museum
of American
History

Activase,
50 mg;
Alteplase,

National Museum
of American
History

Humulin
N, NPH,
human
insulin
(recombin

National Museum
of American
History

Humulin
BR,
Buffered
Regular,
insulin

https://www.si.edu/spotlight/birth-of-biotech/recombinant-drugs 2/4

ALTEPLASE 
rec011b1nant 
ACTl\/ASE " 
tor intravenous use 
50 mg (29 million IU) 

lOSq1tt1wv.,1s 
Eatart. 
3MlllKlNIU.lml. 

[lml=) 

Interferon alla-2a 
recombinant/Roche 
Injectable Solution 

Roferon®-A S>ril 
Forln1ramuscular or SwictlaMGISlhe 
CNJJIOll:F<der~~•:,roWia --­~:=:~R:,.-.,....,111011!0 

NPH 
human insulin 
(1ecomllmanr DNA 011gm) 
,sc,ehanesuspension □ 

https://www.si.edu/object/recombivax-hb-hepatitis-b-vaccine-recombinant-pediatric-formulation-05-ml:nmah_1000962
https://www.si.edu/object/recombivax-hb-hepatitis-b-vaccine-recombinant-adult-formula-3-ml:nmah_1000964
https://www.si.edu/object/roferon-interferon-alfa-2a-recombinant-injectable-solution-1ml:nmah_1000992
https://www.si.edu/object/protropin:nmah_1000966
https://www.si.edu/object/protropin-somatrem-injection:nmah_1409332
https://www.si.edu/object/activase-50-mg-alteplase-recombinant:nmah_1000953
https://www.si.edu/object/humulin-n-nph-human-insulin-recombinant-dna-origin-isophane-suspension:nmah_1000967
https://www.si.edu/object/humulin-br-buffered-regular-insulin-human-injection-usp-recombinant-dna-origin:nmah_1000968


Recombin
ant

ant DNA
origin)
isophane
suspensio
n

human
injection,
USP,
recombina
nt DNA
origin

National Museum
of American
History

Humulin
R, Regular,
insulin
human
injection,
USP,
recombina
nt DNA
origin

National Museum
of American
History

Humulin
L, LENTE,
human
insulin
(recombin
ant DNA
origin)
zinc
suspensio
n

National Museum
of American
History

Glucagon
Emergenc
y Kit for
Low Blood
Sugar
(Glucagon
for
Injection
(rDNA
origin) 1
mg)

https://www.si.edu/spotlight/birth-of-biotech/recombinant-drugs 3/4

I I = ·· -· ~ 100unitsperml. L 
Humulin· 
LENT~ 
humanmsu/in 
(recombinant DNA C¥igrn) 
zmcsuspens,on 

1 

. 1 .... I 
- --=,.,.__ -. ..-..-

https://www.si.edu/object/activase-50-mg-alteplase-recombinant:nmah_1000953
https://www.si.edu/object/humulin-n-nph-human-insulin-recombinant-dna-origin-isophane-suspension:nmah_1000967
https://www.si.edu/object/humulin-br-buffered-regular-insulin-human-injection-usp-recombinant-dna-origin:nmah_1000968
https://www.si.edu/object/humulin-r-regular-insulin-human-injection-usp-recombinant-dna-origin:nmah_1000969
https://www.si.edu/object/humulin-l-lente-human-insulin-recombinant-dna-origin-zinc-suspension:nmah_1000970
https://www.si.edu/object/glucagon-emergency-kit-low-blood-sugar-glucagon-injection-rdna-origin-1-mg:nmah_1924143


https://www.si.edu/spotlight/birth-of-biotech/recombinant-drugs 4/4




