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Abstract 

The USP dissolution apparatlls mitabil
ity test procedure using USP calibrator 
tablets is Cltn-ently a controvenial topic 
within the pharmaceutical industry. 
In order to develop an understanding of 
tbe industry's perspective on dissolution 
calibration, a sm'Vey 7vas conducted in 
the pharmaceutical industry on this 
mbject. This mrvey has provided the 
industly 7vitb an opportunity to discuss 
the ismes sun-ounding dissolution 
calibration and to suggest options for 
improve11lents. The "emlts of the mrvey 
are presented delineating the industry's 
conce17lS and offering alte17latives to the 
current dissolution calibration pl·oeedure. 
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Introduction 

A' AAPS/USP workshop on 
Dissolution Calibration and 
Testing was held on Sep
tember 27-28, 1995, in 

Arlington , Virginia. At this 
workshop, I presented the results 
of an industry survey on dissolu
tion apparatus calibration in a 
talk titled "lndustry Perspective 
- Issues and Difficulties with 
Disso lution Calibration." The 
survey provided th e industry 
with an oppornlllity to express 
their concerns regarding dissolu
tion calibration and to suggest 
options for improvements. It 
also allowed me to gain a good 
understanding of the industry's 
perspective on dissolution cali
bration and to accurately present 
tlus at the workshop. This article 
SWllmadzes the more important 
results of the survey as presented 
at ti,e workshop. 

A survey consisting of 10 
open-ended qu estions was sent 
to 93 organizations representing 
industry, government, and 
equipment manufacrurers. The 
organiz..1tions were selected from 
members of ti,e National Stabil
ity Discussion Group and from 
readers of Disso lution Tech
nologies. Thirty-five responses 
were received from 29 organiza
tions, representing a 38% 
response rate. Thirty-four 
responses were usable since one 
respondent did not conduct dis
solution testing. The results 
from these 34 respondents were 
the basis for the workshop pre
sentation and for this article. 

An abbreviated version of the 
survey (i.e. six questions) was 
published in the August 1995 
issue of Dissolution Technolo
gies (Volume 2, Issue 3). A 
rev iew of these additional 
responses indicates d13t they are 
consistent with the overall 
results of the survey. 

Results and 
Discussion 

The majority of the respon
dents (72%) calibrate their disso
lution apparatus on a semiannual 
basis. The most common reason 
given for using a 6-month cali
bration frequency was that it is 
an SOP/company requirement. 
Other rea so ns include: FDA 
requjremcnt, GMP compUance, 
USP recommendation, and 
"industry sta ndard ." Although 
no compendial/regulatory 
requirements exist for semi
annual calibration (1,2), tI,is fre
quency has been recommended 
by several authorities in the field 
(3,4). In addition, various prac
tices were reported both widlin 
and across companies in regard 
to ca libration frequency. For 
example, so me companies 
reported running calibration 
tablets semiannually, but 
mechanical checks annually and 
vice versa. Nso, different prac
tices were reported between 
departments withjn a company 
such as one deparonent calibrat
ing semiannually and another 
arUlually. 

Nearly one-third (30%) of 
the responses regarding the pur-
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pose of calibration indicated that 
the reason for ca libration of a 
dissolution apparatu s was to 
ensure proper o peration/perfor
mance of the system. }-[owever, 
half of the responses stated that 
cal ibration is on ly performed 
e ith er because it is a USP 
requirement (28%) or to comply 
with GMF's (22%). The feeling 
is that there is not much va lue in 
these ca libratio n tests. T hat is, 
the ca libra tors do not ensure 
accurate performance of dlC dis
solution apparatus. It is felt that 
physical/mechanical parameters 
are more important in terms of 
ensuring accurate perfomlance. 

When asked if USP calibra
tor tablets are necessary/useful 
for dissolution appa ratus ca li 
bration, the most freq uent 
responses were yes (27%) they 
are necessary, but no (33 %) they 
are not useful. The most impor
[:lIlt reason cited as to why the 
tablets are necessary was to 
assess the overall performance of 
the dissolution system. The 
main reason cited for why the 
tablets arc not usefu l is because 
of too much tablet variabili ty. In 
short, the thinking is that cali
brator tablets are necessary, but 
the current USP ca libnnors are 
not useful. Failures are usually 
due to the tablets t hemselves, 
not the alignment of the appara
tus. In order to justify the huge 
expendjrure of time necessary to 
perform a calibrationj develop
ment of more reliable, repro
ducible, and sensitive ca librators 
was recommended. 

In rega rd to recommenda-

tions for alte rn atives and /or 
more suitable procedures for C<l l
ibration other than us ing cal.ibra
tor tablets, over one-third (4 1 %) 
of the responses recommended 
exclusively using and/or tighten
ing mechanical parameters. 
Another one-third (33%) of the 
responses did not conta in any 
specific suggestions, but indicated 
that analysts would like to see: 
less time needed for calibration, 
discontinued use of ca librator 
tablets, and ca librator tablets 
that are more appliclble. Fifteen 
percent of the responses suggested 
the use of an in-house product 
for ca libratio n. In addition , it 
was noted that: more sensiti ve 
ca librator tablets are needed, a 
film-coated tablet could be used 
to reduce moisture susceptibili ty 
and tablet friability, and ~ask 
unifonnity needs to be improved 
and specifications tightened. 

As for chan ges and/or 
improvements to the USP ca li 
bration procedure, dle most fre
quently recom mended change 
(2 1 %) was to replace curren t 
'USP ca librators with: more sen
s it ive ta bl ets, ca libra tors with 
better uniformity, and tablets 
that are not influenced byextra
neous factors. Other important 
recommendations were to: 
use/tighten mechanjcal specifica
tions ( 17%), reduce testing 
(14%), and provide retesting cri 
teria (7%). In addition, some of 
the less frequent responses 
in cl uded : specifyin g leve ls of 
deaeration (e.g. oxygen read
ings), conducting more inter-lab 
testing prior to release of batches 

/specificatio ns, and providing a 
less time consuming USP proce
dure for degassing media. Spe
cific recom.mendations regarding 
tighter mechanical specifications 
were as follows: centering ± I 
mm, RPM ± 2%, wobble NMT 
1 mm, set specifications on tilt 
angle and vibration, and tighten 
flask specifications. [11 addition, 
spec ifi c recommendations for 
reduced testing were to: elimi 
na te t he use of two sets of 
tablets, use salicylic acid only 
with baskets and prednisone only 
with paddles, and use only o ne 
rotational speed. 

Slightly less than one-third 
(3 L %) of the respondents ca li 
brate for both apparatus 1 and 2 
since they use both methods fre 
qu entl y. Almost another one
third (3 1 %) said they only ca li 
brate for o ne apparatus, usually 
paddles, since basket methods 
are not used. According to Gray 
et al. (4), the practice of only cal
ibrat.i ng the apparatus you are 
using is acceptable. Over one
third (37%) do a combination of 
o ne apparatus and both appara
tuses. Typically, most dissolu
tion baths in a laboratory would 
be ca librated for paddles and a 
few would be calibrated for both 
paddles and baskets. 

A large majority of the 
respondents (94%) have had djf
ficulty meeting the USP calibra
tor tablet specifications. Almost 
half (48%) indicated problems 
with prednisone tablets. One
third (33%) said they had diffi
culti es with both sa licylic acid 
and prednisone tablets, whereas 
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Industry Perspective ... cont. 
only 6% had problems with sali 
cy li c acid tablets alone. Both 
apparatuses at both speeds (50 
and 100 rpm) were reported to 
be problematic. There was no 
apparent trend for any particular 
apparatus or speed. Although 
failures occur with both pred
nisone and sa li cylic acid tablets 
on both apparatuses and at both 
speeds , it seems that usually 
nothing ever proves to be 
"wrong" widl the badl. 

Actually, in response to a 
question concerni ng the nature 
of t he problem, the largest 
problem reported (61%) was 
"failing results" for no appa rent 
reason. Other problems report
ed were: calibrator tablet vari
ability (10.5%), defective condi
tion of the tablets (10.5%), 
insufficient/improper deaera
tion (8%), and physicall 
mechanical problems (5%). 
'T' he most COlllmon so lu tion 
reported (2 7%) for problem 
resolution was to retest until 
passing resu lts are obtai ned . 
Other important so luti ons 
reported were: chan ge deaera
tion technique/ensure proper 
deaeration (19%), lise new bot
tlellot of tab lets ( 17%), and 
verify physical/mechanical 
parameters (15%). 

Over two-t hird s (71%) of 
the respondents sa id they never 
had a case where ca librati on 
failure was related to a problel11 
with the dissolution apparatus 
itself such as poor alignment, 
etc. This is apparently due to 
the fact that respondents typi-
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ca lly ensure tha t the apparatus 
passes al l physical parameters 
before running the calibrator 
tablets. Of those who have had 
a case of failure related to the 
apparatus itself (29%), most of 
the apparatus problems 
encou ntered cou ld be attrib
uted to vibration (caused by 
worn bearings, wor n drive 
belts, immersion heaters, and 
other equipment located near
by) which is consistent with the 
fact that ca librator tablets are 
sensitive to vibration (4,5) . 

Similarly, over two-thirds 
(69%) of the respondents said 
they never had anoma lous 
and/or variable product results 
that were related to a problem 
with the dissolution apparatus 
itself. Of those who have stated 
th ey have experienced such a 
case (17%), on ly one-third said 
the apparatus was meeting cali
bration specifications whereas 
the other two-thirds either did 
not know or gave no response. 
T he low occurrence of ques
tionable product results attrib
utable to the dissolution appa
ranIS itself may be related to 
the above cited practice of 
checlcing the physical/mechani
ca l parameters before running a 
dissoludon test. Th.is practice 
may be more beneficial in 
ensuring the quality of product 
data than running the calibrator 
tablets themselves. 

Conclusion 
Most ana lysts feel that a ca li 

brator tablet is necessaary, but 
the current -USP ca librators arc 

not adequately serving the pur
pose of ensuri ng proper perfor
mance of the dissolution sys
tem. They wou ld like to see the 
uniFormity of the calibrator 
tablets improved, and the 
tablets be made more sensitive 
to physical parameters and less 
sensitive to extraneous factors. 
[n add iti on, mechanical pa
rameters arc very important and 
tolerances should be tightened. 

The number of ca li bration 
tests shou ld be reduced to a 
maximum of two tests, one for 
the paddle apparatus and one 
for the basket apparatus. This 
shou ld be sufficient to gain 
information on the perfor
mance of each type of appara
tus. For example , prednisone 
tab lets could be used with the 
paddle apparatlls at 50 rpm 
since prednisone is a disinte
grating tablet and thi s is the 
most appropriate apparatus and 
speed for such a tablet. In a 
similar fashion, sa li cyli c acid 
tablets could be used with bas
kets at 100 rpm since this is a 
non-disintegrating tablet for 
which baskets are recommend
ed (6). This would g reatly 
reduce calibration testing from 
eight tests taking 2-3 days to 
perform to two tests talcing 0.5-
I day. Also, if only one appara
tus is being lIsed then ca libra
tion testing can be reduced to 

one test t.lcing about a half-day 
to run. Additionally, considera
tion should be given to using 
only one tablet type. The non
disintegrating tablet type could 
be eliminated since this is not a 
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frequently encountered dosage 
form in th e pharmaceutical 
industry and is of littl e rele
vance to the majority of disso
lution testi ng being conducted 
industry-wide. 

Fi nall y, retesting cr iteria 
should be provided for cases of 
fa ilure when there is nothing 
proven to be wrong with the 
system. Appa rentl y, Ill ost fail
ures arc due to the varia bi li ty of 
the tablets themselves rather 
than problems with the appara
tus. In add ition, the dcaeration 
issue needs to be addressed. 
Since the USP recommended 
manual deaeration tech ni que 
(1,4) is too cumbersome and 
inefficient for preparing large 
volum es of deaer<1tcci mediulll, 

most analysts use alternate 
methods (e.g., heliulll sparging, 
automated eq uipment, etc.) that 
are morc efficient for large vol
umes. However, ca librator 
tablets shou ld perform simila rly 
in sufficiently deaerated medi
um regardless of the method 
used to deaerate the medium. 
Therefore, a specification on 
deaeration needs to be estab
li shed that is ind ependent of 
the deaefation tech niqu e . For 
instance, l-Ianson (7) recom
mends that the dissolved oxy
gen in the medium be at least 
5% below the satura tio n va lue 
at 37° C. Th is will help to pre
vent the re lease of dissolved 
gases in the dissolution medium 
during the test. 
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