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Understanding of F, Metrics Used to Evaluate Similarity of Dissolution Profiles
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ABSTRACT-Dissolution profile comparsions can be done by virtue of the similarity factor (f). It is a logarithmic recip-
rocal square root transformation of the sum of squared error of % dissolution differences between two profiles at several
time points. It gives information on the degree of similarity between the two profiles: An f, value between 50 and 100 sug-
gests the similarity/equivalence of the two dissolution curves being compared. The objective of this report was to provide
a careful examination on the f, metrics in detail. It was shown that f; values exceeded 50, when relative differences in %
dissolved between two products were less than 15% at all time points. The similarity factor value was also found to be
greater than 50, in cases when absolute % dissolution differences were below 10% at all time points. Interestingly, the f,
value was changed by the number of the time points selected for calculation. In particular, f; tended to have higher values,
when the f, metrics used a large number of time points in which % dissolved reached plateau. Finally, since the similarity
factor was a sample statistics, it was impossible to infer type I/II errors and sampling error. Despite certain limitations inher-
ited in the f, metrics, it was easy and convenient to evaluate how similar the two dissolution profiles were.

Key words—Similarity factor (f,), Dissolution profiles, Comparison, Guidance
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Table I-Changes in % Dissolved of One Reference and Seven Test Batches as a Function of Time*

o gmer  NEX 1 A¥% 2 A@E3  ARF 4 N@FS  ANRE 6 NEAT
+ 5%) + 10%) + 15%) + 20%) + 25%) + 30%) + 35%)
1 15 15.8 16.5 17.3 18 18.8 19.5 20.3
2 30 31.5 33 345 36 37.5 39 40.5
4 50 52.5 55 57.5 60 62.5 65 67.5
8 80 84 88 92 96 100 104 108
12 100 105 110 115 120 125 130 135

#Each value means the average of 12 determinations. Parenthesis means % relative difference in dissolution between reference and test batches,

which is 100X (R,—TY/R,.
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Table II-Changes in % Dissolved of One Reference and Seven Test Balches as a Function of Time*
A7} thzok ANEF 8 A9 AFF 10 AFF 11 AFF 12 AEF 13 AEYG 14
ke (—5%) (-10%) (—15%) (-20%) (-25%) (-30%) (-35%)
1 15 14.3 13.5 12.8 12 11.3 10.5 9.8
2 30 28.5 27 25.5 24 225 21 19.5
4 50 475 45 42.5 40 37.5 35 325
8 80 76 72 68 64 60 56 52
12 100 95 90 85 80 75 70 65

*Each value means the average of 12 determinations. Parenthesis means % relative difference in dissolution between reference and test batches,

which is 100X (R,—To/R..
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Table IN-Comparisons of Dissolution Profile Similarity
between one Reference and Various Test Batches
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Figure 1-Relationship between f, value and % relative difference in

dissolution. Increases in % relative difference in dissolution cause f,
value to decline exponentially.
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Figure 2-Two typical dissolution profiles: (A) an exponential rise
to asymptote, and (B) a sigmoidal rise to plateau. When a relative
difference in dissolution between reference and test batches are
15%, £, value is 50 for both cases. This means that the f, metrics is
model-independent.
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Figure 3—Effect of % absolute difference in dissolution upon f, val-

ue. As long as an absolute difference in dissolution is less than 10%,
f, value tends to be greater than 50.
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Table IV-Dissolution Profiles of One Reference and Two Test
Batches®

Al AH 2 AN 3
CURY BEE % 30 50 80
NEF 1828 % 20 40 70
NE%F2 828 % 40 60 90

*During dissolution studies % dissolved was measured at three time
points for each batch.
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Table V-Dissolution Profiles of One Reference and One Test
Batches

7 AAelNe] 82& (Q %)

@ RS %t 0
10 25.0 14.1
20 42.1 304
30 56.2 435
45 70.4 61.3
60 80.2 70.4
75 86.2 75.5
90 90.5 85.6
105 93.1 91.6
120 949 93.9
140 95.1 96.3
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Figure 4-Dependence of f, value upon the number of time points
used for calculation. If more time points in which % dissolved
reached aymptote are used for calculation, f, value becomes bigger.
This may lead to an erroneous judgement in deciding equivalence/
similarity.
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o dro AL A 3L AR et ols]
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Table VI-Changes in % Dissolved of Six Reference Listed
drugs as a Function of Time

A7¢ BIEEE (%)

&) threp1 ohzek) iRoF3 ulRek4 UIRFS5 Rk 6
10 2252 2002 1751 1501 1251 1001
20 3789 3368 2947 2526 21.05 1684
30 5058 4496 3934 3372 2810 2248
45 6336 5632 4928 4224 3520 28.16
60 7218 6416 5614 48.12 4010  32.08
75 7758 6896 6034 5172 4310 3448
90 8145 7240 6335 5430 4525 3620
105 8379 7448 6517 5586 4655 3724
120 8541 7592 6643 5694 4745 3796
140 8667 7104 5778 4815 3852
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Figure 5-Interplay of the amount of drug dissolved and % relative
difference in dissolution upon f, value. When % dissolved of a ref-
erence batch does not reach 85%, wide deviations from 15% relative
difference in dissoltuion still provide f, values greater than 50.
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BHEEEES BAFE U2 IRLDF FARE 854
€ AW PiAE izt HHEEEd unisie ARt
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Table VII-Dissolution Profiles of RLD6 and One Test Batches

and % Absolute Differences in Dissolution between the Two
Batches

A7 ) BaEEE (%)i‘ x‘g‘m%%%
izt 6 A oF zto] (%)
10 10.01 13.01 3.00
20 16.84 21.89 5.05
30 22.48 29.24 6.76
45 28.16 36.61 8.45
60 32.08 41.70 9.62
75 3448 4482 10.34
90 36.20 47.06 10.86
105 37.24 48.41 11.17
120 37.96 49.35 11.39
140 38.52 50.08 11.56
2100 (R~ T)/R=30%
YR~T|
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