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Introduction 

I
n May 96, a subcommittee of the PhRMA 
Dissolution Comnuttee was form ed to eva luate 
alternate dissolution apparatus suitability test 
requiJ·emenrs. The eva luation of alrern<lte rest 

requirements was stimulated by knowl edge that 
lot L is the Ana l lot of 50 mg Predni so ne 
Ca librator Tablets to be manufactured by the 
current manufacturer and growing conce rns 
throughout industry and regulatory agencies over 
the appropriateness o f the current test 
requirements (1-6). 

Di scuss ions on the appropriateness of the 
current test requirements have focused on the 
usefulness of all eight suitability tests in 
providing unique and essential info rmation ( 1- 3); 
the apparent tabl et to tablet variabilities found 
within the lots of calibrator tablets; the 
availability of improved dissolution apparatus and 
re liable m easurement devices (4); and the 
potential adoption of alternate ca librator tablets 
(e.g., NCDA#2 predni sone tablets) (4-6). Whil e 
the subcommittee is seriously considering severa l 
alternatives arising from th e factors listed above, 
the USP and the subcommittee desired an 
immediate change to the testing requirem ents. 
Reducing testing requirements wi ll exte nd the 
life of the current calibrator tablets and lengthen 
th e tim e avai lable for the ide ntifi catio n and 
implementation of alternate suitability tes ting 
requirements. Thus, the most appropriate action 
at this time was to evaluate til e ability to reduce 
the amount of suitability testing using the same 
50 mg prednisone and 300 m g salicyli c acid 
tabl ets currently in use. 

This idea is not new. In fa ct, it was recently 
suggested in a Pharmaco peial Forum stimu li 
artic le by Ri chard L in dauer (I). Mr. Lindau er 
suggested that based on the results of the 1994 
collaborative study, the required eight suitability 
tests could have bee n redu ced to fou r tes ts 
"without losing essential info rmation o n the 
suitability of a laboratory's disso lution testers:' In 
this articl e, only the 1994 collaborative data was 
revi ewed, thus the proposed red uced testing 

scheme W.1 S specific to til e 1994 caJibrator tablets. 
1n addition , the four se lected tests were chosen 
based on their confirmed sensitivity to deaeration 
of til e media. 

This repo rt describes a different statistica l 
eva luation aim ed at id entifying a reduced 
dissolution suitabi lity testing scheme and reports 
the results of that eva luation. Specifically, data 
from the collaborative studies conducted in 1989, 
1991, and 1994 were used in the analysis. 

Data Analysis 
The basic premise to o ur approach was that 

only those suitability tests that lend unique .md 
essen tia l information shou ld be required. Those 
tests that consistently yie ld passing results are 
most likel y not discriminating enough to be of 
v'l lue. Conversely, we must assume that tests by 
which many laborato ries yie ld out-of-ca libration 
or f<1iling results are more highly di scrimin<1ting 
<1nd potentially indi ca tive of a problem (e .g ., 
insuffici ent deae ration , vibr:nio n, paddle or 
vessel mis-a li gnment, etc.). Furthermore, any 
red uced testing schem e needs to detect a 
majority or these failing o r out-of-calibnltion 
bath s. The question of what constitutes a 
m.ljority was answered during the data review 
process and is described later in this paper. 

Th e best source of information on the 
frequency of failures for dle suitabi lity tests were 
the PMA (now PhRMA) reports 0 11 the 
collaborati ve studi es of di ssoluti o n ca librator 
tablets (9- 10). Since we were interested in 
eva luating data across different lo ts of ca librator 
tablets without regard to cited deae ration 
sensitivi ties (1), a ll collaborative data frolll J 989, 
1991 , and 1994 were exa m ined. \Nhi le it is true 
that de::lenltion was in creasingly contro ll ed from 
1989 to 1994, all dota were handl ed with equal 
weight. Furthermore, all baths with 
o ut-of-ca libratio n or failing resu lts 
were ide nt ifi ed based on the 
stati stically- determin ed acceptable 
ran ges for percent tablet dissolved 
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A Recommendation for Reduced Testing ... cont. 
Table 1. Assigned Test Numbers lor Dissolution Suitability 
Tests 

Test Number Calibrator Apparatus Speed 

1 Prednisone Basket 50 rpm 

2 Prednisone Basket 100 rpm 

3 Prednisone Paddle 50 rpm 

4 Prednisone Paddle 100 rpm 

5 Salicylic Acid Basket 50 rpm 

6 Salicylic Acid Basket 100 rpm 

7 Salicylic Acid Paddle 50 rpm 

8 Salicylic Acid Paddle 100 rpm 

which are not n eccss~ rily th e same as the fin :}1 
USP -approved acceptable ranges ( 11 ). 

To facilit<:lte dara analysis, the eight suita bility 
tests were numbered I through 8 as shown in 
Table I . For c~l ch collaborative stud y, f:li1ing 
results were id entifi ed by bbo ratory and rest 

Table 2. Laboratories Reporting Dut·ol·Calibration Dissolution Results 
lor Three Collaborative Studies 

OUT·OF.cALIBRATlON LABORATORIES 

Test Number 19891 1991' 1994 
1 G 5. 22 2.17,21 
2 0 1.2,4.5,6,18 2,6.7.11,12.25.27 
3 H. J. l. N 6, 9. 15, 16 9. 14. 22. 25 
4 H. L, N 5,6 9 
5 0 1, 2. 19 12 
6 H, O 11 11. 12, 16. 20. 27 
7 C, H. J. L 2.4.5.9 2. 16. 20. 23 
8 E 4. 5. 22 2, 4, 9, 18. 19. 27 

I. Ei ghteen bhor:.Horic<i p:ul ici patcti ( \ - R ) 
1. 1 \vcnty- rwo bhor;ltori c<, p;m ici patcd ( [ - 22 ) 
3. Twcllty-scvclI Inbol":1torics particip;ncd ( [ - 27) 

number (see T.1ble 2). The info n n<ltion cont::lined 
in 'TIthle 2 was used to identify which sin gle test 
detected the most of the su imbility f;1ilurcs ~l lld to 
identj~, which combination(s) of two, three, and 
four tests identified th e most su itability fa ilures. 

Tn addition to dete rminin g the overall best 
com bin ,nions of tests, ~1 second :lppro:lch was <l isa 
evaluated. Although eight suimbiiiry tests are 
defined , di sso lution bath s arc ofte n onl y 
ca librated for their intend ed use (8). Baths 
intended for lise with baskets or paddl es on ly 
require fuur suitability tests. 'T'he ide;ll reduced 
tes ting scheme would preserve the ability to test 
baths for o nl y their intended lise and silllply 
combine those apparatus-speci fi c tests for full 
testing. Reduced testing for e ith er baskets or 
paddl es may involve three, two, or one test. 
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,["blcs 3 and 4 (page 7) contain information on 
the percenta ge of failures detected using 
co mbin ations of twO tests for baskets and 
paddles, respectively. Note that in each case the 
tot.l l number of failures inclu des o nly failures 
found usi ng baskets ('Elble 3) o r paddles Cr.,ble 4). 
(A';;S lIlll CS that, in this case, only basket o r paddl e 
failures arc sig nificant to basket or paddle usc, 
respectively.) 

Results and Discussion 
Results from the first approach in which all 

combinations were eva luated , without regard to 
the type of apparatus, arc given in Table 5 (page 8). 
The best combinations of one, two, three <l nd 
fOllr tests arc identifI ed by test numbers (refer to 
T"ble I) '1I1d the percentages of failures detected 
are repo rted. Note that a minilllulll of three 
suitability tests was required to detect at least 
75% of all bath failures. Using a combination of 
four suitab ility tes ts, 89% of a ll failures were 
detencd. Further in creases to the number of 
rests in the combin ation were not eva luated since 
th e "cost" (including time .1nd labo r) of each 
additional rest was not justified by the 
information gained (i.e. , combinatio ns of the best 
five to seven tests added incrementally small er 
amounts to the percentage detected). 

In the seco nd approach , ca lcu btions of the 
perccnt:lgc failures detected were separated for 
ba skets (tests 1,2,5, and 6) and paddl es (tests 
3,4,7, and 8). No single test for e ith er apparatus 
was able to de tect more than 64% of the 
;l ppa r:l tlls-s peci fi c fa i III res. I-lowevc r, t\vo 
com bin<1tic)]1s of two basket tests had equal ly h.ig h 
effectiveness by each detecting 82% of the total 
number of basket failures. For paddl es, th e best 
com bincltion of two paddle tests detected 81 % of 
the total number of paddle failures. The two best 
combinatio ns of two basket tests (tests I & 2 or 2 
& 6) we re combin ed with th e best combim!tio n 
of two paddle tests (tes ts 3 & R), and the overall 
percentages of f"lilures detected were dete rmined. 
E ith er com bin ation of four tests detected 86% of 
the rot:l l number of bath failures. Recall that the 
best overall combination of fOllr tests detected 
89% of the failures. 

Further increases in percen t fa ilu res detected 
for apparatus-specific testing could be rea li zed by 
com binin g three IXlsket ~lIld three paddle tests 

See A RecOIumcndation ... comiJi llcd page 8 



Table 3. Percenlages of failures Detected for Combinations of Two Basket 
Suitability Tests as Compared to Using All four Basket Tests 

1989 Study 1991 Study 1994 Study 

Calibrating 
Condition No. Total % No. Total % No. Total 

5 6 2 3 67 4 9 44 5 10 

1 5 2 3 67 5 9 56 4 10 

1 6 3 3 100 3 9 33 7 10 

2 5 1 3 33 7 9 78 7 10 

1 2 2 3 67 7 9 78 9 10 

2 6 2 3 67 7 9 78 9 10 

Table 4. Percentages of failures Detected for Combinations of TWo Paddle 
Suitability Tests as Compared to Using All four Paddle Tests 

1989 Study 1991 Study 1994 Study 

Calibrating 
Condition No. Total % No. Total % No. Total 

3 4 4 6 67 5 8 63 4 12 

4 8 4 6 67 4 8 50 6 12 

4 7 5 6 83 5 8 63 5 12 

7 8 5 6 83 5 8 63 9 12 

3 7 5 6 83 7 8 88 8 12 

3 8 5 6 83 7 8 88 9 12 

Overal l 

% No. Total % 

50 11 22 50 
40 11 22 50 
70 13 22 59 

70 15 22 68 
90 18 22 82 

90 18 22 82 

Overall 

% No. Total % 

33 13 26 50 

50 14 26 54 
42 15 26 58 
75 19 26 73 
67 20 26 77 

75 21 26 81 
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A Recommendation for Reduced Testing ... cont. 
Table 5. Test or Test Combinations that Detected 
the Most failures as compared to Using All light 
Suitability Tests 

Test / Test Combination Percentage of Failures Detected 

2 38 % 

2.3 65 % 

2. 3.8 78 % 

2.3.7.8 89 % 

(with 95% and 100% of ap paratus-spec ifi c 
failures detected, respective ly). H oweve r, full 
suitabi li ty testi ng wou ld th en involve six tests 
(three basket plus three padd le tests) or 
alternatively the four tests identified in T.1ble 5. 
Neither solution was acceptable, the former had 
too high a cost for the information gained and 
the latter overly compli cated the testing 
requ irements (i.e ., using th ree different test 
combinations for basket, padd le, or basket and 
paddle suita bility tes ting). Thus, we propose 
using fOllr suitabi lity tests to ca librate a bath for 
basket and paddle lise, and the appropriate two of 
the fOllr tests for basket or paddle calibration 
alone. 

Recall that there were two equi va lent basket 
com bin ations invo lving two tests ( I) and 2,6; see 
1" ble 3). Since the best two test paddle 
combination (T.1ble +) includes one salicylic acid 
and olle prednisone tablet, the combination of 
test 2 and 6 fo r baskets, which also includes both 
sa li cy lic aci d and prednisone was chosen. 
Therefore, based on results from the last three 
coll :lborative stud ies, the following d issolutio n 
suitabili ty tests were proposed: 

To qualify a bath for lise with padd les and 
boskets: 

Test N umber Description 
2 Prednisone, basket, 100 rpm 
6 Salicyl ic Acid, basket, 100 rpm 
3 Prednisone, paddle, 50 rpm 
8 Sa li cyl ic Acid, paddle, 100 rpm 

To qualify a bath for use with baskets only: 
Test N umber D escription 

2 Prednisone, basket, 100 rpm 
6 Sa licylic Acid , basket, 100 rpm 
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To qualify a bath for use with paddles on ly: 
Test N umber Description 

3 P redn isone, paddle, 50 rpm 
8 Salicylic Acid, paddle, 100 rpm 

To summarize) the benefits of reducing the 
number o f required suitab ili ty tests include 
reduci ng the resource required to ca librate a 
dissolution bath and reducing the consumption 
of calibrator tablets by half. Extending the Ufe of 
this final batch (lot L) of prednisone will provide 
the USP and PhRMA Dissolution Committee 
more time to identify and implement alternate 
suitabili ty testing requirements. In additio n, the 
proposed tests detect over 80% of failures , 
whether calibrating a bath for use with baskets or 
padd les o r both, thus ass llrin g that sufficient 
contro l of both appararuses is maintai ned. 

1996 Collaborative Study 
Results 

T he 1996 collaborative dissolution srudy was 
completed after the reported analysis to identify 
a reduced testing scheme. However, once the 
data from the '96 collaborative srudy was 
avail able, sim ilar analyses to those described 
above were used to re-evaluate the reduced tests. 
Overall, in 1996 there were more labs with failing 
test resu lts, and the failures were more evenly 
distributed across all tes t conditions. [n other 
wo rds, there was less distinction between 
discriminating and non-discriminating suitabili ty 
tests in the 1996 data. The overall effect of this 
observation was a reduction in the percent 
failures detected for all reduced testing schemes. 
For example, the best combi natio n of two 
paddles tests (tests 3 and 8) detected only 63 % of 
paddle fa il ures as compared to 83%, 88%, and 
75% for the 1989, 199/, and 1994 srud ies, 
respectively. vVhereas, two basket test 
combi nat io ns (tests 2,6 and 1,2) detected the 
same percent failures across every previous study, 
this yea r the combination of tests I and 2 
detected 67% of the basket fa ilures, and tests 2 
and 6 detected 53 % of the basket failures . 
Combin ing all data from 1989 through 1996, the 
combination oftests I and 2 detected 76% of the 
basket fai lures and tests 2 and 6 detected 70% of 
the basket fai lures. 

Reduced Testing continued page J 0 



A Recommendation for Reduced Testing ... conI. 
Despite the distinction between the two 

basket combi nations for the 1996 surdy resu lts, 
no ch,l nges to the proposed basket combination 
(tests 2 and 6) are recommended. As described 
above, the proposed basket test combination o f 
test 2 and 6 is desirable since it uses both sa licy lic 
acid and prednisone cali brator tabl ets. 

Looking at the combination of tests to qualify 
a bath for usc with paddles and baskets, the 
percent failures detected for the previously 
identified four tests (tests 2,6,3, and 8) decreased 
to 79% with the 1996 data as compared to 86% 
for t he 1989-1994 data. Note that the best 
combinati on of four tests on ly detected 8 1 % of 
the failures when the 1996 data was included. 

In summary, the results fro111 th e 1996 
collaborative study arc not as strong as the 
previous yea rs' results in suppo rt of the proposed 
reduced testing scheme. However, g iven the 
histori cal Imowledge of the calibrator tablets and 
dissolution conditions, the proposed red uced 
testing scheme remains unchanged. 

Please direct correspondence to: 

Onyenoha ChuL.'WUlllcrije, Ph .D., Chairm an 
Hoffman-LaRoche, Inc. 
340 Kingsland Street 
Nutley, NJ 07110-1199 
Tel. (20 1) 235-6904, fax (20 1) 235-69 13 
emai l: onyenoha.chukvvumerije@roche.com 

References 
( I) Lindauer, RL. USP Di sso luti on 

Calibration 'L1blets - Is it Time to Reduce the 
Amoullt of Testi ng Required to Ca librate 
Apparatus I and 2? Pharm Forum 1996; 21 (5): 
1397- 1402. 

(2) Q ures hi , SA, McGilveray, IJ. A C riti ca l 
Assessment of the USP Dissolution Apparatus 
Su itabili ty Test C ri teria . Drug Dev and Ind 

DiJ>o/ntio7lTecim%giesIMAY 1997 

Ph arm 1995; 21(8): 905-924. 
(3) Skoug, )W Cal ibration of Dissolution 

Rate Apparatuses : A Use r's Perspective. 
Dissolution Technologies 1994; 1(2): 3-5. 

(4) vVorkshop Report - AAPSIUSP Workshop 
on Dissolution Calibration and Testing. Pharm 
Res 1996; 13(1): 6-9. 

(5) Cox, DC, Furman, \iVB, T hornton, LK, 
Moore, TW, Jefferson , EI-I. Systematic E rro r 
Associated with Appa ratus 2 of the USP 
Dissolution Test Ill: Limitations of Calibrators 
and the USP Suitabili ty Test. J Pharm Sciences 
1983; 72(8): 910-9 13. 

(6) Moore, TW, Shangraw, RF, Habib, Y. 
Dissolution Ca librator Tab lets: A Recom
mendation for New Ca librator Tab lets to 
Replace Both C urrrent USP Calibrator Tablets. 
Pharm Forum 1996; 22(3): 2423-2428 . 

(7) Hamil ton, ) F, Moore, TW, Kerner, CM. 
Reproducibility of Dissolution 'lest Results. 
Pharm Forum 1995; 2 1(5): 1383-1386. 

(8) Gray, VA, Hubert BB, Krasowski, )A. 
Ca libration of Dissolution Apparatuses I and 2 -
What To Do When Your Equipment Fails. 
Pharm Forum 1994; 20(6): 857 J -8573. 

(9) T he USP Dissolution Ca librator 
Collaborative Study - An Overview of the 1994 
Process. Report of the Pharmaceutical Research 
and Mallufacturers of America. Pharm Forum 
1994; 20(5):8 177-820 I. 

( 10) The J989 and 199 1 test results were 
provided by David vVhitema n (Hoechst Marion 
Roussel and member of the PhR1Vl.A Dissolution 
Committee). A published source is not avai lable. 

( II ) Compil ation of data into tables of percent 
failures detected for each test or test combination 
is automatically co mpl eted using the sa me 
statistica l package used to analyze the 
collaborative data. Thus, the analysis is based on 
the statistically-determined acceptable ranges. 


	Table of Contents



