William A.
Hanson, Ph.D.

he development of an acceptable in
vitro test to help establish the bioequivalency
of critical life sustaining drugs has been
studied since the middle 1950s."

In the late 1960s the USP and NF
organized a task force to pursue this project. A
series of collaborative studies was used to
compare various methods. Wm. E. Mader,
Director of the (then) Drug Standards Labora-
tories provided general direction for the project.

There was an agonizing comparison of
proposed methods and finally the rotating
basket method suggested by Pernarowski* was
officially accepted and dissolution tests
became a part of the monographs of four
critical drugs in NF and six in the USP
XVII(1970).

O THolution — 25 Years

There followed a hectic ten years of
growing pains in dissolution technology.
The basket method soon proved poorly
adaptable to some dosage forms and the
paddle procedure suggested by Poole? was
also adopted as an optional method.

Independent variables involved in
these physical tests were studied and
classified by many investigators. These
variables included vibration, alignment,
flask geometry, shaft wobble, sorption,
dissolved gas, centering, sampling position
and a host of others. As a result of these

variables the dissolution rate might
increase or decrease as much as 20%.
Consistent repeatable dissolution test
results from laboratory to laboratory were
difficult to obtain.

The FDA focused on these problems
with a program of studies under the direc-
tion of Bill Furman and Don Cox. These
studies were published as dissolution GLP
in an article that is still a classic®.

The recognition of variables led to the
development of calibration standard tablets
by the USP to provide technicians with a
validation tool for their equipment. The
general use of these calibrating standards
has calmed the turbulent waters of dissolu-
tion arguments. At least for the basket and

paddle methods a universal qualification of
equipment is now available. Such calibra-
tion standards are needed and will no doubt
be forthcoming for all types of dissolution
apparatus.

As different drugs were studied other
problems in dissolution techniques arose.
For example some drugs have such low
solubility that the individual dose reaches
saturation in the 900 mL medium specified.
This led, particularly in Europe, to a
general use of the flow through cell method
pioneered by Langenbucher of Ciba Geigy®.
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long been held invalid and dissolu-
tion results held significant in the
bioabsorption process only if shown
to be rate limiting, e.g. successful
in discriminating between accept-
able and unacceptable
bioavailability. Dissolution data
however is useful as a distinct
physical characteristic of a com-
pound associated with batch to
batch uniformity. As such it can and
is used in comparing the character-
istics, including bioavailability, of
two separate formulations.

Exciting innovations are on
the horizon for those of us inter-
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ested in dissolution testing. Disso-
lution characteristics certainly will

By the early 1990s dissolution
requirements had expanded to over 480
monographs. A general policy statement
was issued that no known bio-inequivalence
problems exist with a dosage form in
which 75% dissolves in water in 45
minutes (USP XXII). This, in effect,
means that all oral dosage forms must
either meet this general standard, or
detailed dissolution requirements of their
specific monographs.

As dissolution has been applied to
different dosage forms such as modified
release, polymeric beads, pH sensitive,
and transdermal patches new dissolution
techniques have been developed. These
newer methods may have some advantages
with some of these dosage forms. As a
result there are seven official dissolution
apparatus methods now described in the
5th Supplement of the USPXXII/NFXVII
effective Nov. 15,1991. (These are briefly
outlined throughout this article.)

In addition to these seven procedures
the use of percutaneous absorption meth-
ods are likely to become official where
data concerning the kinetics of transfer of
substances across membranes is being
studied. This is useful in establishing
uniformity in topical ointments®.

Originally there was a concept that in
order to be useful, methods of dissolution
in some way must substantially reflect bio-
absorption processes. This concept occa-
sionally reoccurs today. However it has

be a part of any and all new drug
and new dosage forms. As well
dissolution characteristics will be de-
manded for current materials and dosage
forms not yet covered. This includes
dietary supplements’.

The development of self regulating
drug delivery systems utilizing
(continued on page eleven)
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25 Years

(continued from page seven)

iontophoresis and modification of mem-
brane transfer kinetics will demand new and
innovative dissolution tests.
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