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The story aboul our c 0 rt
e products

S)’S‘l‘lllil' administered internally: circulates throughout body

Oral administration
Tablets

Injection

Intramuscular (under clinical investigation)
Intravenous (under elinical investigation)

Ophithalmic: applicd to the eye

Tﬂpil‘.ill sapplied externally

Skin

shortly before Christmas, a lady hving in M
Shasta. California stopped at her doctor's tor
treatment of a swollen, painful eye. The physi-
cian suggested anew product he was evaluating
Nea-Cortef Acetate
Jmlw Earlv in January this same lady wrote o

for The Upjohn Company

the physicran to say. " What a wonderful drug! And so pleasane
to use I'mso glad 1 stopped and found our abour 1 Tr was my
bese Christmas surprise.”

What is this compound ealled Corief?

Coricf is the rademark of Upjohn for its brand of hydrocor-
tsone—also known as Compound Fo I is a chemical relative of
Compound I or cortisone. In facr, the two are soclosely related as
to be almost identical in chemical stracture, The difference oc-
curs at the now-famous cleventh position in the molecular ring,
where cortisone has an oxygen atom and hydrocortsone has, in
addition, an hydrogen atom. Both cortisone and h_L'-Il‘lJLUI‘llMlHL

are steroids which were originally isolared from adrenal glands,
but are now manutaccured synthecically. Because both cortisone
and hydrocortisone suppress signs and symproms of (hut do noc
cure ) intlimmuatory conditions they are sometimes known as the
Tadrenal twins” Corzef is the more acrive and therein lics

The difference bedtw een the “adrenal twins.””

Studies to date indicate thae the eficet of 70 milligrams of hy-
drocartisone cquals that of 100 milligrams of cortisone acetate
g anti-intlam

matory acrivity ¢ displays on the skin, These points in its favor,

The other seriking advantage of Corref is the stron

Eye g ‘

Cortel has several uses.

Physicians may prescribe it for rheumatord archricis, Helpful
in this connection are the faces Iearned about the therapeutic
usefulness of cortisone because they apply in principle to Corref
also. Dermatologists may find Corzef even more interesting as its
usefulness tn creating allergic eczema, poison ivy, and other skin
conditions is furiher developed. Since hydrocortisone relieves
the signs of intlammation (but tends o cause the spread of in-
fection ), and since many skin diseases are apt 0 become in-
fected, experiments 1o combine Corzef with the antibionc neo-
mycin ro fight infection resuleed in

Development of Neo-Cortel product

The first antibietic-hydrocornsone combination in ointment
form to appear on the market, Neo-Cortef ofters a dual attack
against inflammation and infection. Neomycin was the anti-
biotic chosen for combination with Corref because experience
has shown its range of antibacrerial activiry to be very broad and,
since 1t is not used internally for severe infections, problems of
sensitivity are not so apt to be created.

The development of hydrocortisone was forecast at the nme
cortisone was announced. Trs chemical synthesis had not vet
been mastered, however, and the question stood ’

How do we get Cortef?

Literally, the work of hundreds of Upjohn people went inwo
the development of Coricf, Their activities were so interowined
as to be almost inseparable. The story which follows establishes
the pattern of development m its broadest outline only.



CHy0H

Teanmwork in Research produced hydrocortisone as a pure chemical.

The beginning of the hydrocortisone story lies in the  Several factors made it advisalle to set astde the biochemi-
Company’s decision to look for a practical method of pro-  cal process in favor of the chemical process represented
ducing the hormone. The development program which  below, Take-oft for this rescarch was the fermentation
tollowed yvielded two good processes and placed Upjohn  process which had been developad for cortisone manu-

i the forwnate position of having a choice to make.  facture, This was integrated with a complicated series of

Rex Mann and Eldon Nielson, De-
partment of Endecrinology Research,
Gordon French, Antibiotics Produc-
tion, and Joe Alberti, Harrisen Nel-
son, and Fred Hansen, Deportment
of Antibiotics Research, represent
these who developed a biochemical
process, later set aside, for hydro-
cortisone. It was this method which
produced the first hydrocortisone on
a large scole.

“This is what we want. How do we
get it?"" question Department of
Chemistry’s  John Hogg, Barney
Magerlein, Bill Schneider, and Art
Hanze. Before and during experi-
mentation, program for the chem-
ical process was evaluated and in-
tegrated at planning sessions like
this,

Chaemistry’s Gun Fonken and Phil Beal look for answers to some Many answers stilt aepend on experiments, aone witn panstaking
problems in the Library. This means a saving to them of costly  core. In a Chemistry lab, Bob Jackson and Anna Mae Searcy con-
experiment time, ond saves money for the Compuny as wall, centrate on Alan Nothan's reading of a melting point
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Fermentation was the key step which redirected the line of chemical exploration.

chemical steps o transform the basic sterol raw materials
into hydrocortisone. From the coordinated work of manm
prople wore drawn the steps thar finally fell into place o
produce this microbiological -chemical process

Assays tell the story of an experiment's success, for it is this
tool that gives the final evaluation of a material’s identity, purity,
etc, In the case of a new compound such as an hydrocortisone
intermediate, however, ossays, too, must be devised. Some of
this research was done by Tom Chulski, Physics Department.

Once crystals were obtained in small-scale experiments, Paul Marlatt, Don Myers,
and Bill Wetherall tackled developmental werk needed 1o adapt methods to larger-
scale experiments.

Numerous huddles—like this ene between Gene Woodruff, Head of Department of Patents and Technical Information, Gordon Hueschen, Head of Patent
Law Department, and Chemistry’s Vern Mcintosh and Frank Llinceln—were necessary 1o build a web of patent protection around our hydrocortisone
developmants.
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Development of pure hydrocortisone tells only part of the story.

LT
Ny (ol

Objective at this peint was to produce large quantities
of the chemical quickly so that experiments with dos-
age forms could get underway. Problems were les-
sened through foresight of management who author-
ized a large investment in Pilot Lab scale-up equip-
ment even before chemists had completely developed
the synthesis. This faith and advance planning (instal-
lation of equipment actually began the middle of
1952) has enabled the Pilot Lab to meet all preduction
requirements for hydrocortisone to date. Amang the
many people who had a part in the design and instal-
lation of equipment on operating platform cbove
were Pilot Lab’s Bob Bedell and Steamfitters’ Super-
visor Chuck McKenzie, left, Dick Roundhouse and Al
Boersma.

Engi ing-wise, one of the biggest feats in scole-up
activitios was the development of safe p di for
handling the very hazardous reagent, anhydrous ethyl
ether. Since elimination of this moterial from the pro-
cess was impossible, it became ial that we learn
to get along with large amounts of it safely. Special
hopper for Pilot Lab kettles, which Jim Harkema and
Alden Drake examine, is mechanical contribution to
safe handling techniques.
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Appropriate dosage forms had to be created before the hormone would be useful.

At the mement pure hydrocortisone become
available, prejects were underway to put
them inte useable form for the physicion.
Medical experience and probuble uses for
the drug suggest the pharmoceutical ve-
hicles that should be investigated. It is
Pharmaceutical Development's job to pre-
duce these formulati Past experi
proves a valuable aid, but each new formu.
lation carries its own problems that must
be solved if safe, potent, stable, attractive
preporatiens are to be created. Some of
those invelved in this search are shown
below.

Correlation between Clinical Investigation, headed by Hal Hailman, left, and Pharmaceutical Development
represented here by Bob Himelick and Walt Enz, Department Head, is evidenced as experimental dosage
forms of the drug—now named Cortef—shuttle back and forth.

Before any preparation may go
for clinical investigation, its
safety must bo assured by De-
partment of Pharmacology Re-
search. Purpose of clinical in-
vestigation is  evaluation by
specialists in the field. On the
basis of their appraisal three
things may happen to a formula-
tion: acceptance, rejection, fur-
ther developmental work and
more  testing.  Marian  Dyk-
shoorn, Don Musselman, and
Dale Redeker have already sent
hundreds of Cortef samples to
clinics all aver the country. By
meeting the rigors of this inves-
tigation, nine Cortef products,
to date, have received the nod
for full-scale production. s

Jerry Pleyte . . . tablets

Jack Dale . . . sterile preparations
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Representing  ointment production,
Tom Rich d weighs blad
Neo-Cortef ingredients,

Cortef gintments
1%, 2.5%
Neo-Cortef cint-
ments 1%, 2.5%
Neo-Cortef ophthal-
mic ointment 1.5%

Looking ar the toral picture, Pharmaceutical Development's
job of transtorming the hormone intw products was certaimly
one of the pivor spots. Basically, development hinged on the
-, to carry the active ingredient

perfection of a vehicle, or ba
as well as the esaablishment of a procedure for mixing the
two. For mstance. Neo Cortef eve drops are the first, and only,
e suspension thar Upjohn has distributed nationally, Two
vears were needed o develop a vehide which would give a
suitable suspension of hydrocortisone powder. The rescarch
was guided by three fundamental requirements: that the

Leo Lemmer portrays early stage in
tablet manufacture—blending pow-
dered materials in 600 Ib. mixer.

Cortefrablets 5 mg.,
10 mg., 20 mg.

suspenston be sterile, casily resuspendable, and non-irritaring.
Jack Dalc has personally tested many batches of eyedrops o
check the presence of irritaung qualitics. In the development
of omtments and tablets, past experience has been a helptul
guide. As the various Cortef products have taken the Step to
full-scale production, the men in Pharmaceutical Develop-
ment have stayed by to pool their experience with the know-
how of the Production seaff.

Cortef was introduced in Auguse 1953 ar a reduction of
about twenry per cent below the currently prevailing price.




Cortef products for Upjohn

Cortef cintments gave Control some trouble. Colorimetric assays (to determine amount
of Cortef) were developed and Bill West now runs o series almost daily.

Ryrds Y ok gy
In Sterile area, George Kramer runs

suspension through colloid mill to
disperse particles.

Neo-Cortef drops

1E% Appeal, flexibility, tamper-proof bottles were package-design objectives. Lock-in fea-

ture of ointment packages is shown by Fred Bither, Packaging Development Head.

Before After

This reduction and Corref's greater porency allow the docror
to prescribe Corzef at about the same price as cortisone.
Many groups, probably as numcrous as are the groups in
the Company, had a part in gecting Cortef into the hands of
physicians, Medical, for instance. In the beginning, the staff
pointed out the importance of hydrocortisone o meadicing
As dosage forms ook shape, the stafl evaluated them clini-
cally. Finally, FD.A. clearance of Cortef was obtained by this
group. In simplihed form, then, this is the story that has made |
possible treatment resules like those to the righe Pt ‘

After just five days

treatment with Neo-

Cortef, the swelling

and inflammation

thor had oll  but

closed this patient’s
r eye waos mnoticeably
L improved.
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