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100 years on: the first use of insulin in Australia

diabetes in Australia and worldwide was the

so-called “starvation diet” of severely restricted
carbohydrate intake. However, near-starvation only
prolonged the natural course of disease, and profound
hunger and progressive emaciation would almost
inevitably give way to coma and eventually death.
The successful isolation of a therapeutic pancreatic
extract in the Canadian summer of 1921 by Frederick
Banting, Charles Best, James Collip and John Macleod
followed numerous less successful attempts by other
researchers over preceding decades. The extract, which
they named “insulin” (from the Latin insula, meaning
island), would become, in the words of medical
historian Michael Bliss, “the elixir of life for millions of
human beings around the world”.'

Acentury ago, the only accepted treatment for

Australian insulin production begins in Adelaide

Six-year-old Phyllis Lush, by most accounts the first
person in Australia to be treated with insulin, received
a sample of the Canadian product in late 1922 after

her father’s direct appeal to Banting.” Meanwhile,
Thorburn Brailsford Robertson (Box 1), professor of
physiology and biochemistry at the University of
Adelaide, wrote to Macleod after reading about the
Toronto group’s success, enquiring about the process of
manufacturing insulin and requesting permission to
use the Toronto method in Adelaide. With permission
from Macleod, Robertson began experimenting with
the manufacture of insulin at his Adelaide laboratory
in late 1922. Robertson’s plan was to refine production
methods and costs in Adelaide, before transferring
production to the Commonwealth Serum Laboratories
(CSL) in Melbourne once CSL was able to produce
sufficient quantities of insulin to meet demand for the
whole of Australia.’

Initial work in Adelaide was beset by limited supplies
of volunteer labour and absolute alcohol, which was

a key ingredient in the purification process.”” While
restrictions on the amount of alcohol that could be
purchased free of duty charges were waived for CSL,
the University of Adelaide balked at the cost of the
high volumes of alcohol needed.” Despite these issues,
Robertson was able to start supplying samples of
locally produced insulin to Adelaide physicians for the
treatment of a small number of patients with diabetes
just months after starting his experiments.”

The 25 August 1923 issue of the Medical Journal of
Australia included an original article by Robertson
outlining a modification of the Toronto technique for
insulin extraction, which would save both time and
reagents, and enhance the yield of insulin from a
given weight of animal pancreas. He emphasised the
importance of creating an inexpensive product, as the
administration of insulin “must, so far as we can see
at present, be continued throughout life”.° Robertson’s
article was accompanied by the first case series, by
the Adelaide physician CTC de Crespigny, of seven
patients with diabetes treated with what came to be

known as “Adelaide insulin”.”

Although the public press ran excited headlines such
as “Magic insulin tested in Australia”," reactions to
the introduction of insulin were more tepid within
the medical community. An unsigned editorial
published in the MJA on 1 September 1923 warned
that “hundreds of diabetics will be hastened to their
graves” by the use of insulin. The author predicted
that insulin use would require close and continuous
glucose monitoring, and therefore it should not be
prescribed by the “ordinary medical practitioner” who
is not a trained biochemist. The editorial ended with
the warning: “the sooner the public can be persuaded
to forget the word ‘Insulin’, the better it will be for
the unfortunate victims of this uncanny disease.””
Robertson and de Crespigny defended their work

in a letter to the MJA published on 22 September
1923, outlining the favourable outcomes of insulin
observed over a year of use in England, Canada and
the United States, and describing the claims in the
original editorial as “alarming and unfounded” and
“manifestly absurd”. “While the ‘ordinary medical
practitioner” is not ‘trained as a bio-chemist”, they
wrote, “he is most thoroughly trained in common

sense”.

Production and supply increases

By July 1923, limited supplies of insulin produced

by CSL (Box 2) using the techniques refined

by Robertson were available. At the same time,
preliminary steps were being made to commence the
preparation of insulin in Sydney at the Royal Prince
Alfred pathology department in conjunction with
Royal North Shore Hospital."’ Increasing supplies of

1 Thorburn Brailsford Robertson, circa 1912

Source: State Library of South Australia, PRG 136/7/9 (https://collections.
slsa.sa.gov.au/resource/PRG+136/7/9). @
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2 A vial of 10 units of insulin manufactured by Commonwealth Serum Laboratories, circa 1920s
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1 c.c. containing 3'3 Original Unit
=10 New or Ciinicai Units.
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Source: Museums Victoria Collections (https://collections.museumsvictoria.com.au/items/2100638). Copyright Museums Victoria / CC BY (licensed as Attribution

imported insulin, mostly from England, were also
starting to reach the Australian market. Although
English insulin was reported to be more potent than
the Australian product, imported insulin was
subject to duty charges of up to 40% until the waiver
of duties by the Customs Department in January
1924

An essential condition of the agreement between the
University of Toronto and Robertson was that insulin
should not be sold at any price above the actual cost
of production. Robertson, in turn, strived to cut the
costs of production to ensure that insulin did not
become a privilege that could only be afforded by
the wealthy. CSL insulin entered the market at a
price of 4% pence per unit'> — equivalent to around
$1.50 in modern decimal currency. In a public plea

to Acting Prime Minister Earle Page to take action

to reduce the cost of insulin, doctors at Sydney
Hospital in late 1923 estimated that the hospital was
paying £1000 (now roughly equivalent to $90000)

per year for insulin for six patients, averaging about
£3 (about $270) per week per patient."”” Gradually,

as experimental processes gave way to large scale
production, the cost of insulin steadily declined until
it became financially accessible to increasing numbers
of Australians with diabetes.

As the cost and scarcity of insulin fell, so too did

the restrictions on its prescription. The first notice
issued by the Director-General of Health in July 1923
announcing that supplies of insulin were ready for
distribution in Australia also stipulated that insulin
could only be sold by manufacturers to “competent
specialists”, those being honorary physicians at a
specified list of hospitals with laboratories capable
of glucose monitoring.'* These conditions, specified
by the Commonwealth’s terms of agreement with the

University of Toronto," led JM Baxter to complain

in a letter to the MJA that the restrictions on insulin
supply would create “a monopoly amongst a few
medical men”, while noting that English-made
insulin could be procured in Melbourne without
such restrictions.'® By September 1923, any physicians
willing to comply with criteria for the use of insulin
were invited to apply to CSL to obtain supplies for
prescription (Box 3).””

Robertson and his team at the University of Adelaide
continued to refine their processes for insulin
extraction and purification. By November 1923, the
efficiency of production had increased such that the
same volume of pancreas that had yielded 30 doses of
insulin in Robertson’s first experiments now yielded
3000 doses."” As the process became more efficient
and inexpensive, supplies of CSL-manufactured
insulin were gradually able to match demand. Insulin
production in Adelaide ceased altogether in May 1924
and CSL became the sole Australian manufacturer

of insulin.”® In total, insulin production continued at
Adelaide for 15 months,"” during which time 40000
doses of insulin were made.”

A century of insulin in Australia

By the end of 1924, less than two years after its first
use in the country, insulin was within reach of most
Australians with diabetes — in terms of both cost
and supply. In addition to CSL-branded insulin,
different formulations and strengths of insulin
were being imported readily from the United States
and the United Kingdom (Eli Lilly and Co, and
Burroughs, Wellcome and Co, respec’cively).Zl’22
Within a few years, insulin was broadly accepted in
the medical community, and by 1928 major public
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3 Advertisement published in the Medical Journal of Australia on 15 September 1923 announcing the availability of
insulin manufactured by Commonwealth Serum Laboratories

SEPTEMBER IS, THE MEDICAL JOURNAL OFAUSTRALIA ADVERTISER.

OF AUSTRALIA

Department of Health.

“Insulin” Treatment of
Diabetes

The * Insulin " issued by the Commonwealth Serum Laboratories may be
obtained from the Laboratories as required and can be used in a fully
potent condition. This may not obtain in the case of imported *“ Insulin.” The
Commonwealth Serum Laboratories’ product is sterile and is put up in small quan-
tities in hermetically sealed containers. If large quantities of "'Insulin” are issued in
single containers these are liable to become contaminated in the course of use, so
that antiseptic must be added to them. This antiseptic causes pain on injection;
the Commonwealth Serum Laboratories’ product gives practically no pain.

In order that the product may be usedin a fully potent condition, supplies are
forwarded weekly to all consumers.

IMPORTANT.—In addition to the supplies which are being forwarded to the
various Hospitals, “Irsulin” is now available FOR ALL PHYSICIANS who are able
to comply with the conditions which have already been published. Supplies will be
issued in the order in which applications are received.

unit.

Large stocks of “Insulin” are accumulating at the Laboratories for disposal
to all physicians who have been instructed in the use of the product.

A considerable reduction in price has operated since the 30th ultimo, owing
to great savings which have been effected by mass production.

Fully potent Australian “Insulin” is now available at 3d. per new or clinical

T'ie product may be obtained, under the conditions already advertised, direct
from the Commonwealth Serum Laboratories. Royal Park, Victoria

Strengths: 3 units per | c.cm.; 10 units per 1 c.em..

ROYAL PARK ———

COMMONWEALTH SERUM LABORATORIES
VICTORIA
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hospitals had begun to establish dedicated diabetes
clinics.?

The following 50 years saw further evolution in the
insulin landscape in Australia with the introduction
of protamine insulin in the 1930s, isophane insulin
in the 1950s, and single-peak insulins in the 1970s.
A national standard was created in 1980 mandating
the universal switch to U100 insulins, requiring all
insulin products to be produced at a strength of 100
units per millilitre.”> Following the introduction of
recombinant human insulin to Australia in 1986,
porcine and beef insulins were gradually phased
out, and in the early 2000s, insulin analogues took
over the market. After a brief joint venture with

the Danish pharmaceutical giant Novo in the 1980s,
CSL was eventually pushed out of the rapidly

evolving and competitive global insulin market. The
last doses of Australian-made insulin were produced
in December 1993, when CSL dropped its insulin
line.”*

At a time of frequent and remarkable medical
innovations, highlighted in recent years by the
scientific response to the COVID-19 pandemic, it may
be difficult to fully appreciate the speed and vigour
with which insulin was produced and distributed
following its discovery. Few discoveries in medical
history have resulted in such a rapid and dramatic
transformation in the course of an otherwise fatal
disease. Although it is no longer homegrown, insulin
continues to transform the lives of Australians with
diabetes 100 years after the first patients were treated
with “Adelaide insulin”.
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