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medication swindled people with 
their egregious therapeutic claims, 
harmed patients with such hidden 
ingredients as opiates, cocaine, and 
alcohol, and ensured their name-
recognition by blackmailing newspa-
pers into refusing to run articles crit-
ical of the nostrums. Quacks hawked 
worthless cures for cancer, drug ad-
diction, tuberculosis; the few nos-
trums that probably did work were 
opiate-laden soothing syrups to quiet 
infants. Muckraking periodicals ex-
posed the extent of the abuses by the 
patent medicine manufacturers.3

Even the so-called ethical 
pharmaceuticals used in regular 

THE institution charged with en-
forcement of the 1906 Food and 
Drugs Act, the Bureau of Chemis-
try, is probably best known for its 
efforts in regulating the food supply 
of the country, both when it was un-
der the leadership of Harvey Wiley 
and immediately afterwards. Wiley’s 
“overwhelming preoccupation” with 
foods derived from his belief that 
foods rather than drugs were a great-
er harm to the public at the time.1 
This is not to say that the govern-

ment was unmindful of adulteration 
and other problems associated with 
drugs. The 1848 drug import act 
charged the Treasury Department 
with barring adulterated drugs from 
entering this country. Also, from 
time to time beginning in the 1880s, 
Congress had authorized funds with-
in the Department of Agriculture for 
the investigation of drugs adulter-
ated in domestic commerce. Unfor-
tunately, the legislative branch failed 
to appropriate adequate funds.2

The nation’s drug supply was 
far from safe at the turn of the cen-
tury. The hundreds of brands of 
worthless patent medicines for self-
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medical practice, consisting principally of drugs in their 
naturally-occurring form, active ingredients extracted 
from such crude forms, and a few synthetic remedies, 
were frequently adulterated and of questionable po-
tency. Investigations by the American Pharmaceutical 
Association (APhA) revealed, for example, that oil of 
wintergreen was adulterated with synthetic oils from ten 
percent upwards, seventy-five percent of the samples 
of belladonna leaf assayed below the standard amount 
of atropine recommended in the USP, and samples of 
lithia citrate were actually fifteen percent of the labeled 
potency.4

When Congressional appropriations enabled the 
Division of Chemistry to become a Bureau in 1901, 

Wiley promised to devote attention to the assay and 
composition of drugs.5 It should have been no surprise 
that he turned to the APhA for assistance in planning 
the scope of the drug effort in the Bureau of Chemis-
try. The APhA had long supported increased drug con-
trol in this country. Moreover, in the same year as the 
Division’s elevation to Bureau status, the association 
established a Committee on Drug Adulterations, with 
which Wiley hoped the Bureau could cooperate. The 
Committee’s chief function was to survey the quality 
and composition of the materia medica.6

Wiley appeared at the 1902 annual meeting of the 
APhA to announce the formation of a Drug Laboratory 
within the Bureau of Chemistry, which the APhA Com-

William Salant (second from the left), Chief of the Pharmacological Laboratory, poses with [J. H.] Phelps, W. 
H. Childress, and J. B. Rieger in 1910.
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mittee on Adulterations described 
rather hyperbolically as “one of the 
most important events that have 
transpired in the history of American 
Pharmacy.”7 Perhaps the committee 
was looking for an ally in its onerous 
task of surveying the quality of the 
materia medica! Wiley envisioned a 
drug laboratory that would help uni-
fy analytical methods to identify and 
standardize pharmaceuticals, and 
thereby instill uniformity on analyti-
cal results.8

He was echoing words spo-
ken earlier at the same meeting. 
The chair of the scientific section of 
the APhA had detailed some of the 
shortcomings in the methodology 
of drug assay of the time. He com-
plained that the variety of assay 
techniques for individual drugs had 

the University of Michigan, he moved 
to the Philadelphia firm of Smith 
Kline and French, where he became 
chief chemist in 1892. He published 
over sixty papers during his Phila-
delphia years, most of them devoted 
to drug assay and adulteration. At 
Smith Kline and French, Kebler’s du-
ties included inspection of drugs that 
the firm was considering for pur-
chase. This experience familiarized 
Kebler with drug adulteration, and 
by the time of the formation of the 
Drug Laboratory he was a recognized 
expert in the field.11

Science in major American 
pharmaceutical firms like Smith 
Kline and French at the turn of the 
century was quite different than the 
case twenty or thirty years later. New 
drug development or delivery, the 

a different variety when they began 
marketing biological drugs such as 
diphtheria antitoxin in the 1890s.12

Although he received his ap-
pointment to head the new Drug 
Laboratory in November 1902, Ke-
bler’s responsibilities at Smith Kline 
and French prevented him from as-
suming his position in the Bureau of 
Chemistry until the following March. 
Prior to the Federal Food and Drugs 
Act, the Drug Laboratory worked on 
a variety of topics—not all directly 
relevant to drugs. One of the first 
projects that Kebler initiated was a 
study of the Bureau’s own stock of 
reagents, primarily because this was 
a long-standing problem that was 
obviously relevant to any laboratory 
that relied on analytical procedures.

The Drug Laboratory exam-

Lyman Kebler (r.) and W. O. Emery are 
shown working in the government labo-
ratory. This image was used to illustrate 
Kebler’s series, “The Mail-Order Medical 
Game,” published by The Druggists Circular, 
1928-29.

a deleterious impact on consistent 
analyses. The field needed organiza-
tion, he argued, someone or some 
institution to promote consistent 
methodologies for drug assays and 
standardization.9 Keep in mind that, 
even though some states recognized 
the USP as the standard compendi-
um of drug identity, this was still pri-
or to federal recognition of the USP 
as an official compendium of drug 
standards. Only two months ear-
lier John Uri Lloyd—at Wiley’s invi-
tation—had nominated this section 
chairman, Lyman Frederic Kebler, 
to head the Drug Laboratory of the 
Bureau of Chemistry, the institution 
that would play an important role 
in unifying these crucial elements of 
pharmaceutical science.10

Kebler was a likely candidate 
for the job. After receiving his educa-
tion in pharmacy and chemistry from 

hallmark of scientific research in the 
modern drug industry, in general 
was a phenomenon pertinent to the 
industry only after World War One. 
Key supporting sciences such as 
pharmacology and medicinal chem-
istry were still at a nascent stage in 
American universities at the time, 
much less in American companies. 
Some firms manifested a commit-
ment to science in the form of drug 
standardization, a part of quality 
control. Parke-Davis hired chemist 
Albert Lyons in 1880 to standard-
ize drugs, and within three years 
the company had introduced twenty 
chemically assayed fluidextracts. 
Other firms, including Eli Lilly and 
Company, G. D. Searle, and H. K. 
Mulford, also utilized science in this 
way. It is also worth mentioning that 
a few companies, led by Mulford and 
Parke-Davis, made use of science of 

ined over 700 chemicals within two 
years. This effort—and the problems 
Kebler discovered in his survey—led 
the Association of Official Agricultur-
al Chemists (AOAC) to formalize 
its own concern about the quality 
of chemical reagents as an issue of 
national concern. The AOAC cre-
ated the Committee on the Testing 
of Chemical Reagents, with Kebler 
as head, to investigate the quality of 
these chemicals.13 A common prob-
lem Kebler observed was the labeling 
of a reagent as chemically pure when 
it was of medicinal quality, or worse. 
Eventually, reports of this commit-
tee became de facto reports of the 
quality of reagents at the Bureau of 
Chemistry, since few if any chemists 
outside of the Bureau were willing to 
assist the Committee in its work.14 In 
any case, the Drug Laboratory early 
on assumed a central role in organiz-
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ing efforts to improve pharmaceutical 
analysis—in keeping with Wiley’s 
original vision for the laboratory. Ke-
bler remained in charge of chemical 
reagent testing for the AOAC until 
the 1920s.

Another cooperative venture 
between the Drug Laboratory and 
the AOAC was more directly related 
to drugs. In its 1903 report, the APhA 
Committee on Drug Adulterations 
questioned its ability to promote uni-
formity in drug standards without 
greater involvement by chemists. The 
available assay techniques resulted in 
significant discrepancies even when 
experienced chemists analyzed the 
same drug.

So, the Committee looked to 
the Drug Laboratory for help in 
developing analytical methods to 
identify drugs with results consistent 
among a group of chemists. At the 
same time, the Committee urged the 
AOAC to appoint a referee on medic-
inal plants and chemicals. Later that 
year, the AOAC appointed Kebler as 
the referee on this subject. Kebler ex-
plained why the involvement of the 
AOAC at this point would be helpful:

The idea of suggesting a referee in connection 
with the American Association of Official 
Agricultural Chemists is, that we take up 
the work on the same lines along which they 
have been working for a number of years, and 
thereby bring about uniformity of methods 
and results. The object is, to have the co-op-
eration of a number of men throughout the 
country, . . . to bring the analytical methods 
that are being used by the port chemists be-
fore the public, so that we will know exactly 
what they are doing and thus obtain an exact 
guide to ascertain whether they are the best, 
or whether they can be improved upon.15

with several different methods, ei-
ther pharmacopoeial assays, modi-
fications thereof, or independent 
techniques. They compared similar-
ity of results for each method, and 
concluded that the most recent USP 
assay provided the most consistent 
results.16

In 1905, the joint work of the 
Drug Laboratory and AOAC began 
to include other crude drugs. They 
compared different assays of cin-
chona, ipecac, and nux vomica for 
the principal alkaloids of each. The 
following year they extended the 
comparative analyses to include ac-
onite, belladonna, and coca. While 
USP assays yielded more uniform re-
sults with some drugs, other methods 
had more consistent results for other 
drugs. For example, a group of ana-
lysts using the aconite analysis rec-
ommended by the USP experienced 
a fifty-one percent variation from the 
average for similar samples, whereas 
the use of another established meth-
od produced only a ten percent varia-
tion.17

These were detailed, extremely 
laborious, and necessary procedures. 

Researchers inside the Synthetic Products Laboratory of the Bureau of Chemistry include (l. to r.) Rex Shiveley, L. B. 
Mears, and W. O. Emery.

Kebler wanted to involve 
workers from many different types 
of institutions—pharmacy schools, 
universities, manufacturers, boards 
of health, and boards of pharmacy. 
Indeed, he was able to recruit as-
sistance from an array of institu-
tions for the early work of this 
AOAC committee. For the first two 
to three years, Kebler and his col-
leagues worked exclusively on assays 
of opium for morphine, largely be-
cause of the therapeutic importance 
of this drug and inconsistencies with 
some of the analytical methods. Ke-
bler and ten other chemists analyzed 
similar samples of powdered opium 
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From a therapeutic standpoint, a 
practitioner had to know how much 
active ingredient was in a crude drug. 
If a manufacturer were unknowingly 
using an unreliable assay method, 
how predictable could dosage be in 
such a case? From a legal standpoint, 
the 1906 act gave official status at 
the federal level to USP and National 
Formulary standards of identity. The 
Bureau of Chemistry thus had a tool 
for bringing actions against products 
whose strength, quality, or purity 
varied from the official standards 
for that drug. A loophole in the law, 
known as the variation clause, had 
some bearing here, since it permit-
ted manufacturers to market substan-
dard drugs as long as the variations 
were plainly stated on the label.18

Nevertheless, how well could 

a procedure that produced erratic 
results hold up in a court? Official 
procedures had to produce results 
as uniform as possible. Toward this 
end, the Drug Laboratory tried to 
determine where analytical proce-
dures were flawed. Perhaps there 
was a problem in the length of the 
maceration (steeping) period called 
for in a particular method for ana-
lyzing cinchona for quinine, or may-
be the amount of morphine to be 
extracted from opium depended on 
the degree of agitation required for 
shaking out morphine during that 
analysis.19

The above efforts mirrored 
Wiley’s desire that the laboratory 
organize analysts around the coun-
try to improve specific problems of 
pharmaceutical analysis and address 

concerns with chemical reagents. 
However, the early work of the Drug 
Laboratory was not entirely devoted 
to such rigorous and technical work. 
Kebler publicized problems with the 
drug supply in a popular vein, much 
in the same spirit that characterized 
his supervisor.

The head of the Drug Laborato-
ry drew on his experience as an ana-
lyst for Smith Kline and French when 
he wrote of tricks in the trade to sup-
ply spurious oils for rheumatism, 
phthisis, or other diseases. As long 
as demands existed for bat oil, mer-
maid’s oil, rabbit oil, porcupine oil, 
and other such concoctions, a suppli-
er would give the patient something, 
whether or not it was the genuine ar-
ticle. Such oils were of dubious com-
position as well as dubious value.20 

The Bureau of Chemistry laboratory building (left) and the Drug 
Inspection Laboratory inside (below). 
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Early in his tenure as head of the 
Drug Laboratory, Kebler also began 
exposing proprietary medicines such 
as hair restorers, consumption cures, 
cures for lost manhood, and obesity 
cures.21 We will learn later that the 
Bureau was accused of not paying 
nearly enough attention to the pat-
ent medicine industry.

The character of the Drug Lab-
oratory’s work did not change im-
mediately after passage of the 1906 
act. The laboratory continued to in-
vestigate drug adulteration, perfect 
analytical methods, examine chemi-
cal reagents, and analyze patent 
medicines. Of course, after 1906 the 
Bureau could actually do something 
about adulterated or misbranded 
drugs. One significant change in the 
Drug Laboratory before and after the 
act concerned its organization. In 
1908 it became one of two divisions 
within the Bureau, with four labora-
tories to handle different functions 
more efficiently. Notable as well af-
ter the Food and Drugs Act was the 
laboratory’s concerted effort to work 
with several government agencies 
and outside organizations.

Each of the Drug Division’s 
four laboratories had its own head. 
Kebler remained in charge of the Di-
vision, and in fact had risen to the 
number three position in the Bu-
reau of Chemistry by this time.22 The 
Drug Inspection Laboratory, under 
George Hoover, was the laboratory 
most concerned with enforcement 
within the Division. This laboratory 
examined drugs seized as adulter-
ated or misbranded under the 1906 
act. Investigations of drug establish-
ments were much more abbreviated 
in this early period, due to the lim-
its of the law. Inspectors tried to ob-
tain information about the product’s 
formula, how it was manufactured, 
how it was labeled, and its distribu-
tion. From 1909 to 1910 alone, this 
laboratory examined over 900 drug 
samples from interstate commerce, 
over 1200 from imports, and recom-
mended 115 samples for prosecution; 
comparatively few of these actually 
went to court. The sort of violations 
seen in imports was similar to that 
found with articles of domestic com-
merce, i. e., false representations on 

the packaging or accompanying liter-
ature, and to a lesser extent, adultera-
tion.23

The Synthetic Products Labo-
ratory was under the direction of W. 
O. Emery, who had investigated food 
and drug adulteration in Germany 
for several years before coming to 
the Bureau of Chemistry. This labo-
ratory was responsible for examin-
ing chemical drugs and active ingre-
dients from crude materia medica, 
and it focused on headache remedies 
and other preparations with habit-
forming ingredients. Many of these 
remedies actually were mixtures of 
several drugs with rather different 
therapeutic actions, such as phenac-
etin, caffeine, heroin, acetanilid, an-
tipyrine, and other compounds. 

This laboratory’s major re-
search project early on was the devel-
opment of techniques for quantita-
tive determination of each of the 
ingredients involved. From 1907 to 
1910, the laboratory was able to ap-
ply its procedures to about half of the 
estimated 800 brands of headache, 
cold, and grippe cures. Later on, Em-
ery and his coworkers worked with 
other analysts through the AOAC, 
who confirmed that these methods 
produced uniform results for the 
amount of each ingredient in the mix-
tures.24

The Essential Oils Laboratory 
focused on this group of compounds 
that were used therapeutically or in 
the manufacture of other therapeu-
tic agents. Like Kebler, E. K. Nel-
son, who headed this laboratory, had 
worked in industry prior to coming 
to the Bureau. The quality of certain 
essential oils was especially problem-
atical, so this laboratory developed 
analyses to detect adulterations in 
such products. Analyses required 
good, authentic samples of oils. 
For example, the synthetic product 
methyl salicylate often was used as 
an adulterant of oil of wintergreen 
and oil of sweet birch, because it was 
a fraction of the cost of these essen-
tial oils. Inspector John McManus 
described an interesting visit to the 
mountains of North Carolina around 
1912 to collect some authentic oil of 
sweet birch for reference analytical 
use back in Washington:

A chemist and I went up to North Carolina 
and arranged with one of these distillers to 
make several pounds of Oil of Sweet Birch. . . . 
I recall the chemist was kind of nervous about 
the mountain people. He had heard stories 
about them so he brought an old pistol with 
him and put it under his pillow. In the morn-
ing, we were awakened by a pistol shot. One of 
the distillers had come in, seen the handle of 
the pistol, pulled it out from the guy’s pillow, 
and shot it off to wake us up.25

William Salant, a founding 
member of the American Society of 
Pharmacology and Experimental 
Therapeutics, was in charge of the 
Pharmacological Laboratory. This 
laboratory investigated the physio-
logical effects of drugs and drug mix-
tures on animals. For example, this 
group performed exhaustive phar-
macological examinations of caffeine 
and alcohol—both common ingre-
dients in proprietary medicines.26 
In addition to drugs, Salant and his 
colleagues studied the physiologi-
cal action of bleached, unbleached, 
and over-bleached flour, a matter of 
considerable concern in food regula-
tion.27

The Pharmacological Labora-
tory also engaged in some work on 
drug standardization. Chemical as-
says were the most common means 
of standardizing drugs at this time, 
but they were not the only way, and 
in fact were useless for certain prod-
ucts. Pharmacologists had been using 
biological assays in a systematic way 
to standardize ergot and other drugs 
since the 1890s. The USP requested 
assistance from the Bureau of Chem-
istry in providing to manufacturers 
reference standards for biologically-
assayed drugs, and Wiley fully sup-
ported this idea. But the Secretary of 
Agriculture in 1910 refused to permit 
the Bureau to take on this respon-
sibility; he argued that it was beyond 
the scope of the Bureau’s functions 
under the law.28 However, by the 
early 1920s the Bureau had reached 
an agreement with the Committee of 
Revision of the USP to supply com-
panies with specimens of drugs as-
sayed biologically according to USP 
guidelines.29

Harvey Wiley strongly believed 
in the importance of collaborative 
work, with other federal agencies and 
with outside institutions and organi-
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zations.30 By 1911 the federal gov-
ernment employed fewer than 300 
chemists, seventy percent of whom 
worked in the Department of Agri-
culture.31 It is not surprising then 
that other agencies would turn to 
this department—and to the Bureau 
in particular—for assistance with 
chemical analyses. The Drug Divi-
sion, with experienced analysts such 
as Kebler, Emery, Nelson, and oth-
ers, carried out much work in asso-
ciation with outsiders. For example, 
the importance of ties between the 
AOAC and the division with respect 
to analytical work has already been 
mentioned.

The division analyzed the com-
position and any therapeutic effect 
of many quack pharmaceuticals for 
the Post Office Department: alleged 
cures for tuberculosis, cancer, drug 
addiction, epilepsy, syphilis, and 
other nostrums. One such cure that 
the division investigated was Radol, 
an aqueous solution supposedly irra-
diated with radium so it would cure 
cancer. Division analysts revealed 
that it was neither radioactive nor 
effective against cancer. In this case 
the Post Office Department issued 
a fraud order against the business, 
leading to its termination. Also, the 
Bureau brought a successful crimi-
nal action against the firm under the 
1906 act.32

Early in 1910 George McCabe, 
Solicitor of the Department of Agri-
culture with whom Wiley occasional-
ly had clashed,33 accused Wiley and 
Kebler of failing to devote enough 
effort to prosecuting patent medi-
cine manufacturers. McCabe men-
tioned forty-one recently purchased 
nostrums, all with likely fraudulent 
claims on their labels. But Wiley was 
able to show that the Bureau had 
under investigation, or had recom-
mended prosecution of, all but ten of 
the examples cited by McCabe.34

The Drug Division investigat-
ed cod liver oils for the Bureau of 
Fisheries, part of the Department of 
Commerce and Labor. From time to 
time in this early period of the divi-
sion, chemists also handled requests 
for analyses from the Interior Depart-
ment, Congress, and the Bureau 
of Printing and Engraving. Kebler 

described the event when Wiley as-
signed him the task of analyzing dif-
ferent samples of glue for the latter 
Bureau:

[I] told [“the Big Chief”] that [I] had never 
tested glue and did not know anything about 
the subject. In reply the Boss said, “You know 
as much about testing glue as anyone in the 
Bureau.” I further protested that glue was 
not a drug. He retorted, “Glue is certainly a 
drug around here and it is your job.” He had 
shopped, without success, around the Bureau 
for someone to do the work, and the Drug 
Chief was a newcomer and the logical victim. 
. . . Some of my fellow chemists considered 
it a good joke.35

1905 to evaluate patent and ethical 
drugs from a variety of standpoints, 
including composition, therapeutic 
claims, and advertising. Council ap-
proval or disapproval of a product de-
termined whether or not manufactur-
ers could advertise them in much of 
the professional medical literature.39 
Kebler’s group investigated dozens of 
drugs for the council, especially with 
respect to false, misleading, and ex-
aggerated therapeutic claims.40 The 
American Pharmaceutical Association 
was involved with the Drug Division 
since Wiley’s announcement at the 
1902 APhA meeting. Kebler and his 
colleagues assisted the APhA’s Com-
mittee on Drug Adulterations and the 
Committee on the Drug Market in 
the evaluation of essential oils, crude 
drugs, and the general nature of drug 
adulteration in America.41

Notwithstanding the Hygienic 
Laboratory of the U. S. Public Health 
Service, which the law charged with 
overseeing biological medicines mar-
keted in the U. S., the Drug Labora-
tory of the Bureau of Chemistry was 
responsible for controlling the vast 
majority of the nation’s supply of 
drugs for self-medication and pre-
scription use. The laboratory failed to 
keep pace with problems in the drug 
supply,42 for many reasons, including: 
shortcomings in the 1906 act (which 
became only more pronounced with 
the Sherley Amendment of 1912), 
Wiley’s preferential attention to food 
problems, insufficient staff in the 
Drug Laboratory and Drug Division, 
and the need of Kebler and his group 
to revise pharmaceutical analyses 
for many of the products before they 
could be regulated. But during this 
first decade of its existence, Kebler 
and his colleagues appeared to orga-
nize the Drug Laboratory and mar-
shal outside assistance in as effective 
a manner as possible under the scien-
tific, legal, economic, and personal 
constraints of the day.

**Historian, Food and Drug Administration History 
Office, HFC-24, Room 12-69, 5600 Fishers Lane, 
Rockville, Maryland 20857.
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