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In 1980, the World Health Organization declared 
smallpox eradicated, an accomplishment that has long 
been hailed as one of humanity’s greatest achieve-
ments. Although the origin of smallpox remains un-
known, its effect on the world until that time was dev-
astating.1 Infection could mean pain, scarring, and a 
high risk of death, and this scourge had ravaged the 
Americas since the arrival of European immigrants.

Vaccines have made it possible for us to forget a 
time when a smallpox epidemic was so feared. While 
many narratives have been dedicated to praising Dr. 
Edward Jenner’s work in 1796, remarkably few have 
discussed the details of vaccine dissemination. Credit 
for the latter is owed in large measure to the work of 
Dr. H.M. Alexander of Marietta, who in 1882 found-

ed what came to be known as 
the Marietta — or variously, 
Lancaster County — Vaccine 
Farm. It was there that he and 
his colleagues produced and 
supplied the country, and in-
deed, much of the world, with 
smallpox vaccine.2 The success 
of the Lancaster County Vac-
cine Farm at producing and 
distributing vaccine shaped 
Pennsylvania’s and the nation’s 
ability to ultimately eradicate 
smallpox.3,4

INOCULATION VS. VACCINATION
From 1721 to 1796 the only preventive measure 

available against smallpox was inoculation. Simply put, 
inoculation was taking pus from a patient who had 
been infected with smallpox and creating an incision 
in a healthy individual into which one could place the 
pox matter. This action created an immune response 
that, it was hoped, would be less severe and less deadly 
than getting smallpox in what was called the “natu-
ral” way. Unfortunately, inoculated individuals were 
themselves contagious, meaning that this practice left 

a community one individual away from initiating an-
other epidemic.5 Vaccination is a much safer practice. 

Credit for developing vaccination is given to Dr. 
Edward Jenner, who in 1796 used cowpox to stimulate 
an immune response that afforded protection against 
smallpox. This followed the observation that milk-
maids with a history of cowpox infection were often 
spared the horrors of smallpox. Thus, the term vac-
cination was born: vacca is cow in Latin. 

The concept is largely preserved today, when vac-
cination often entails injecting an inactive form of vi-
rus to induce immune response. However, it must be 
noted that Jenner’s initial form of vaccination was not 
achieved as it is today. The cowpox used in Jenner’s 
vaccines were not “an attenuated or inactivated form” 
of the smallpox virus; rather “it was [a] related virus 
from the same famil[y].”6 Even though vaccination 
was a safer alternative to inoculation, it took nearly a 
century for acceptance of vaccination to become wide-
spread in America, in part due to logistical nightmares 
that caused massive pushback movements.4

Once vaccination achieved a measure of success 
in America, inoculation was made illegal. Reducing 
the use of inoculation (arm-to-arm) meant also reduc-
ing the inadvertent spread of other diseases such as 
syphilis.7,8 At least as important, eliminating the com-
mon use of this outdated method also limited the risk 
for further epidemics, ones that could be ignited by 
well-meaning medical personnel who traveled from 
city to city.

ORIGINS
Born of the mind of Dr. H.M. Alexander, the Lan-

caster County Vaccine Farm started in 1882 with just 
one cow. It remains unclear how he harvested his initial 
vaccine matter. The first heifer at the vaccine farm was 
thought to have had spontaneous cowpox,2,3,9 although 
Alexander may have inoculated a calf from a local pa-
tient’s smallpox pustules. Yet another report suggests 
a “tramp having smallpox” had slept in the stable.10 
Nevertheless, only a year later it became necessary to 
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expand the farm to include 500 calves, so successful 
was his enterprise.11

An obstacle Alexander aimed to address was 
finding alternatives to using arm-to-arm vaccination. 
Arm-to-arm vaccination was a logistical nightmare, 
but even after vaccination became a primary preven-
tive measure, doctors continued using this outdated 
method. Called the “human-chain,” the transmission 
of vaccination in this way would fail if either “the tim-
ing was off or the vaccine failed to take in one person 
of the sequence.”12 Thus, it was with the introduction 
of standardized techniques and procedures, including 
the development of glycerinated points, that vaccine 
production could overcome the limitations of inocula-
tion — including the spread of diseases such as syphi-
lis. Alexander studied methods, improved upon them, 
and ultimately commercialized his ideas. His world re-
nown at the time was a testament to the success of his 
achievements.8

To assure the safety of vaccination, Alexander 
made certain that all the calves that came to the farm 
were “graded” and had “a complete family history.”13 A 
standardization measure such as this was unprecedent-
ed — when scientists were on the cusp of understand-
ing germ theory — and yet Alexander knew of and re-
sponded to the earliest criticisms that could face his 
enterprise by keeping strict records. By 1884, only two 
years after initiation of the farm, a wagon was added 
to transport calves, avoiding unnecessary risk for the 
owners as well as the cows themselves.14

Alexander was an innovator and pioneer. While 
others hypothesized that alternative protocols would 
produce safer results, Alexander enforced a standard 
of mixing the retrieved lymph with 40% to 60% glycer-
ol and storing glycerinated lymph at low temperatures 
to kill off remaining bacteria. Glycerin had many ad-
vantages, including antibacterial properties; further, it 
prevented ice buildup and allowed the vaccine to “stick 
to the skin.”8

GROWTH
A decade later, the Lancaster County Vaccine 

Farm, known to be the largest of its kind in the world, 
produced the most vaccine “lymph” in the nation 
— equaling 100,000 doses per day.1,11,15 Thus, in May 
1902, when Lancaster itself faced a smallpox epidemic, 
rules were created that included the role of the farm in 
stabilizing the community and preventing spread. After 
establishment of a quarantine and a ban on meetings 
in any public locations, the Board of Health approved 
“ordering compulsory vaccination” and employed 
“patrolmen for the infected districts.” In the event of 
noncompliance, the county had the authority to “pros- 
ecute all persons guilty of violating the quarantine laws,” 
and infected individuals could be stipulated to specific 
smallpox hospitals.2 This public health plan would not 

have been possible without the dos-
es from Alexander’s farm.

Soon the Lancaster County Vac-
cine Farm gained the confidence 
of those across the nation. During 
the 1894 “business depression,” the 
farm was more profitable than ever; 
for a time the city of Chicago was 
placing an order for 10,000 points 
per day.16 While Alexander’s was not 
the only vaccine farm operating in 
this era, none were as illustrious or 
as trusted as the one in Marietta,12 

lANCAster CoUNty vACCiNe fArM

Taking virus from the calf, illustration from Harper’s Weekly in 1872 
(engraving) (b/w photo) by Fox, Stanley (fl.1872); American, out of copyright.

Among the many historical medical items housed in the National Collections of the Smithsonian are 
Dr. H.M. Alexander’s aseptic vaccinator (left) and an original glycerinated smallpox vaccine lymph 
(right). Photos from the Smithsonian National Collections, available online at si.edu/collections.
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and it soon outgrew its location. Alex-
ander added another farm in Northum-
berland County,2 as well as one in Oma-
ha, Nebraska.17 News reports favored 
Alexander for remaining the largest and 
one of the most successful suppliers of 
smallpox vaccine in the United States 
and the world.3

VALIDATION
Although the Lancaster County 

Vaccine Farm was a household name, 
questions regarding the safety of vac-
cine lymph did threaten to dismantle 
this and all operations. It was not until 
1902 that Congress passed the Bio-
logics Control Act, which obligated 
businesses selling biological products 
to apply for and maintain licensing.12 
This legislation worked to Alexander’s 
advantage, as it differentiated his operation, which al-
ready had safety mechanisms in place, from so-called 
“backyard producers.”8 The Lancaster County Vaccine 
Farm continued to add protocols, including measures 
to ensure the animals were “well fed and well groomed,” 
as well as quarantined for a month before they were 
inoculated. In terms of the facilities themselves, the re-
ports from the time state it followed “strict aseptic and 
antiseptic precautions … as in any modern hospital.”18 
When inoculation of the animal began, the Lancaster 
farm personnel specifically selected samples from the 
inner thigh, an area less likely to become secondarily 
infected after the procedure.19

Further protocols regarded how the vaccine lymph 
was stored. As noted, the fact that Alexander’s glycer-
inated lymph was stored at low temperature had many 
advantages.8 Thus, his vaccine had a good “reputation 
for purity.”3 This was backed up by views from the 
Philadelphia Board of Medicine, which declared only 
the Lancaster County Vaccine Farm’s vaccine was “en-
tirely free from pus bacteria,” saprophytic bacteria, and 
blood cells.20

In 1893, Alexander took his idea to the World’s 
Fair in Chicago, where he was the recipient of the 
only “award on vaccine virus.”9,21-24 Three years later, 
the Lancaster County Vaccine Farm was selected to 
host the centennial celebration for the development 
of Jenner’s vaccination process.25,26 Not only was 
this an extravagant event meant to celebrate the ac-
complishments of Edward Jenner, but the choice of 

location exemplified H.M. Alexander’s success and 
demonstrated that his was the model for vaccine farm 
production. It was soon described as “by far the largest 
and most complete [laboratory] in the world.”27

DISSEMINATION
By 1903, the Marietta farm was producing “more 

[vaccine] virus than all similar establishments in the 
United States combined.”21 Further, publications from 
that time were overwhelmingly positive, frequently 
touting the purity of Lancaster’s lymph. A Minneapolis 
Journal headline from 1883 described “Absolutely pure 
vaccine virus: from the Marietta [farms].”28 Years later, 
a newspaper in the state of Washington urged parents 
to have confidence because the “supply points come 
from the government vaccine farm at Marietta, Pa., 
and every possible precaution is being used.”29 Indeed, 
this sentiment became common; vaccines from Mari-
etta were considered superior to any others.

Alexander was also a shrewd negotiator of pub-
lic opinion. In a 1901 advertisement in the New York 
Medical Journal, he stated: “In small-pox vaccination 
the greatest number of definite protective inoculations 
[have] followed the use of our lymph … it is surely bet-
ter than to follow blindly in the trail of a dangerous 
foreign fad.”30 Such comments served multiple purpos-
es. First, if someone in the community had a bad ex-
perience after vaccination from a so-called “backyard” 
producer, devastating community-wide consequences 
could ensue as peers lost faith in the entire practice. 

This undated color lithograph of the plan of the Lancaster County Vaccine Farms notes
locations in Marietta, Northumberland County, and Omaha, Nebraska.
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On the other hand, by explicitly explaining the prac-
tice and regularly inviting others to examine his pro-
cesses, Alexander helped eliminate mystery from the 
lay mind, making others more likely to seek preventive 
treatment. Newspapers and the medical community 
took notice, agreeing that “few know of … the many 
precautions used to ensure the obtaining of the virus 
[is] physiologically pure.” Similar accounts could be 
found across the nation, proclaiming the Lancaster 
vaccine’s purity as a justification for encouraging vac-
cination.13,21,31-34 Orders eventually came in from coun-
tries around the world, and Lancaster’s shipments were 
sent far and wide, to Canada and Mexico, to China, as 
well as countries in South America and Europe.30

CONCLUSION
The Lancaster County Vaccine Farm paved the 

way for modern medicine in the United States. It 

was beyond its years 
in biological products 
regulation and vaccine 
standards. What start-
ed out as one man and 
a calf had a profound 
and lasting impact on 
the lives of millions 
of people across the 
globe. Smallpox was a 
dreaded disease, and 
while society owes a 
great debt to the inno-
vations of Dr. Edward 
Jenner, Dr. H.M. Alexander and the Lancaster Coun-
ty Vaccine Farm surely deserve their share of recog-
nition and appreciation for the strides they made in 
Marietta.
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