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Dy Lee I Grady of USP bas proposed a new labor-saving
methad for dissolution testing. The proposal calls for testing of
pooled samples, thereby reducing the analytical burden. This
article reviews the principles bebind the USP proposal, as well
as two practical meethods for achieving pooled dissolution testing.

Lee T (:Hniy director of “the Dl‘h’g‘ Standards Division u_']‘.'l’t'
United States Pharma apeta (USP), bas proposed a new concept
in the field of dissolution testing: pooled dissolution (1). A key
principle in this proposal is the “batch characteristic™ of dissolu-
tion testing, mm‘ a primary benefit is the “reduction of the ana-

Iytical burden.” USP has demonstrated itself to be a forward-
[nuhug, world-class organization by taking the lead in such
areas as the international harmonization of standards and the
environmental impact of modern analytical requirements for
reagents (2). Significantly, this new proposal is historic in the

The New USP Proposal

Figure [ illustrates the current dissolution method in

[ield of dissolution testing. For the first time in 25 years, a fun-

dantental paradigm shift is being offeved in an analytical tech-
nige it provides not for an increase, but a reduction of
the current dissolution work load. At its first level, pooled disso-
lution refers to assaying a pooled sample from indrvidual disso-
lution vessels, simplifying the curvent task of multiple analyses

from individual vessels, and thus providing some relief to the

analytical burden. At its second level, pooled dissolution refers to

the testing of muldtiple wnits in a single vessel, achieving still
greater work load savings for the modern dissolution lab. It is
also suggested that a new apparatus for testing multiple units
in a single vessel may be considered. "This article provides an
overview of the new USP proposal, along with two practical
miethody for pooled dissolution testing that are attainable with
commercial equipment available today.

ing, individual dissolution specimen assay is reduced by a

relation to the new USP proposal for pooled testing and
analyses. “Traditional dissolution requires individual sam-
ples to be analyzed from individual vessels. Level 1 pooled
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Figure 1: Pooled Dissolution Technique sample  analysis.

With level 1 test-

factor of six. Furthermore, with level 2 testing, equipment
setup requirements are similarly reduced.

In his proposal, Grady comments that two primary USP
objectives are to ensure “fitness for use™ of pharmaceutical
products and to establish analytical guidelines to minimize
or prevent any actual bioavailability problems in the treat-
ment of patients. He points out that in the past 25 years,
not a single problem report “stood or fell on the basis of
any single dosage unit,” but rather always on the basis of
batch phenomena. That is, in terms of product efficacy,
problems in batch-to-hatch and product-to-product differ-
ences have been found to be significant, whereas
unit-to-unit differences have not. The proposal for pooled
dissolution testing is therefore a scientific recognition of
the batch characteristic of dissolution testing and a logical
conclusion hased on this historical experience.

It is noted that certam theoretical and simulated statst-
cal models may suggest that pooled dissolution could
result in increased “stage 2" acceptance testing (3,4).
However, with the 70 USP First Case products (that is,
high solubility, rapidly dissolving, 75% in 45 min)
that are proposed for pooled dissolution test-
ing, this should not be a problem (5.,6).
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Pooled Dissolution Testing. . .continued

Level 1 Pooled Dissolution Technique

Commercially available equipment for level 1 pooled dissolution
testing includes the SR8-Plus dissolution test station and Dissoette
autosampler
(Hamnson
Research Corp.,
Chatsworth,
CA), shown in
Figure 2, and the
Alliance
performance
liquid chro-
matography
(HPLC)system
(Waters  Corp.,
Miltord, MA),
shown in Figure
3. For example,

high-

Figure 2: Hanson Dissolution Test Station and
Autosampler
the Hanson dissolution test station and autosampler provide a plat-
form for standard dissolution testing, including automated test proto-
col, sampling, and
collection into
Alliance HPLC
carousels. Groups of
six samples (typically)
are  automatically
coded
carousels  for later
analysis. As many as
sample
groups may then be

archived in

19 such

analyzed  without
manual intervention. . e i g
By Figure 3: Waters Alliance HPLC System
Using  modern 3

HPLC instrumentation, it is possible to analyze pooled dissolution
samples collected in the normal manner, as described above, using the
Dissoette autosampler. The analysis of pooled samples is accom-
plished by allowing the HPLC system to automatically pool the sam-
ples as part of an auto-addition injection routine. Separate, discrete
samples are obtained from the dissolution bath and placed into the
sample-handling compartment of the HPLC separations module.
Co-injections using the auto-addition function can then be made cor-

were first analyzed in the normal fashion by quantitating six separate
samples. These results were then compared with both a manually
pooled sample performed by an analyst with a pipette, and an auto-
mated pooled sample performed using the auto-addition routine of
the Alliance HPLC system.

\s shown in “lable I, these results agree within experimental error,
indicating that the HPLC instrument itself can he used to pool the
samples in an automated fashion. Not only does the automatic pool-
ing reduce the possibility for operator error, it also has the advantage
of allowing reanalysis of any sample (hoth pooled and individually, if
necessary). Additional features of the system also allow sample trans-
fers, if neutralization is required, and mixing for reagent addition.

Level 2 Pooled Dissolution Technique

\ 4-L dissolution test system, such as that shown in Figure 4, would
he appropriate for the multiple-unit approach. The Hanson 4-1, test
system shown has been in
commercial and scientific use
for 10 years, including work
on low=solubility drugs (for
example, thalidomide studies)
at FDAs National Center for
Drug Analysis in St. Louis,
Missouri (7). Morecover, if
desired, as many as three 4-L
flasks can be accommodated
with case in one bath. The
analyst — can  significantly
mprove the throughput of a
single bath that is equipped
with three vessels. For exam-

ple, if 6 units were to be tested
in each vessel, only 3 mea-

Figure 4: Hanson 4-Liter
Dissolution Test Station

surements would have to be
made compared to I8 indi-
vidual measurements — a sixfold improvement in measurement
efficiency.

[n terms of spectrophotometric measurement, the six samples in 4
L of media will yield a more concentrated solution by a factor of 1.35
(6 units x 900 ml. = 5400 mL; 5400 mL/A4000 mL = 1.33). In most
cases, 1 modern spectrophotometer will have a sutficiently dynamic
measuring range to accommodate this increased absorbance and will

responding to the number of
vessels (as many as 1) used in

Table 1: Manual Versus Automated On-Line Dissolution Sample Pooling

provide valid concentra-
tion values. However, the

the dissolution test. D:gsnlu:lun Endﬁ AF-af.a(); B o . analyst should be prepared
Tha . i d ey dimple diculatle an. roo uto Foo ' i :

lht “‘“'ll\" ot one :“Lh_ Time Avg. Amount % Error Amount % Error to change the measure-

experiment using an HPLC ment cell’s pathlength if
method for the 10 10.81 10.78 0.3 10.76 0.5 s =

SHIUG 2 L 30 20.43 20.38 0.2 20.30 0.6 the additional sample raises

analysis  of  pred- 60 28.69 28.59 0.3 28.45 0.8 the solution’s absorbance

nisone calibrator Sample: USP Prednisone Calibrator Tablets outside the range tor “Pti'

Dissolution Test:
Automated Pooling:

tablets are shown in
Table I Samples

Standard USP conditions, six vessel test with HPLC analysis
Auto-Addition feature of Waters Alliance HPLC System

mum accuracy (usually 0.4
to 1.4 absorbance units).
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[f one is using a spectrophotometer that samples automatically from
six vessels, three of the sample cells could be used for the first three-
vessel bath while the other three sample cells could be used for a
second bath equipped with three additional 4-1. vessels.

Efficiency is not only improved in the measurement process, but in
other areas as well. Using this system, only 3 rather than 18 vessels
need to be installed, aligned, and validated. Only 3 rather than 18 ves-
sels need to be emptied, washed, reinstalled, and filled again with
media after each run. Bench space requirements are reduced by a fac-
tor of three. If two baths each equipped with three 4-1 vessels are
used, then results can be obtained for 36 units in the bench space cur-
rently required for testing 12 units, because the same detector can be
used for pooled sample determinations on all 36 units.

In these vessels, an extra-long (21-in.) USP paddle is used, with a
media volume of 4000 mL.. For readily soluble units, the rate of dis-
solution will likely change litte compared to the 5400 mL rotal
volume one would use if six separate vessels were used. The USP-
Subcommittee on Dissolution and Bioavailability is willing to
consider validated data that demonstrate that multiple units (of solu-
ble drugs) can be tested in a single vessel with no significant change
in the mean observed amount dissolved relative to that obtained by
testing individual units.

Grady (1) has suggested that a reasonable goal for those who per-
form analytical testing on articles defined in USP would be to
consider means to reduce the cost of this testing with no loss of the
fundamental assurance that the article is still suitable for its intended
use. Dissolution testing is an obvious area to address because of the
great analytical burden implicit in the current methods used. The
pooling of samples is a way to help reduce the number of determina-
tions that are made currently to evaluate articles. In fact, the first 70
monographs for pooled samples are scheduled o appear in Supple-
ment 8§ (May 1998) to USP.

Recall that dissolution testing is indeed a batch characteristic of the
article being examined in spite of the fact that USP at present typically

requires the utilization and testing of six individual articles at the first
stage. Grady’s paper suggested reducing the analytical burden by per-
forming the assay on pooled specimens from individual vessels rather
than the current practice of multiple analyses from individual vessels.
This reduces the analytical measurement burden by a factor of six.
However, this does little to address the other tasks, which are
rather dime-consuming and labor-intensive, that are associated with
the setup and completion of a dissolution run. A second approach
offered by Grady was to consider multiple units in a single vessel,
including consideration of a new design that would support the test-
ing of multiple units in a single vessel. Commercial equipment is
available today to achieve both levels of pooled dissolution testing.
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