Bioequivalence of
drugs




Pharmaceutically equivalent and alternative medicinal

products are considered bioequivalent if they have

comparable bioavailability when tested under similar

experimental conditions.
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Two pharmaceutical products are bioequivalent if they are
pharmaceutically equivalent and their bioavailability
parameters after administration at the same molar dose are

similar to the extent that they can be expected to be equally

Neffecti ve.

“Pharmaceutical equivalence” means the equivalence of drug formulations.

I

Bioequivalent drugs have the same bioavailability
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Methods for assessing the interchangeability of
drugs

* |In vivo equivalence assessment;

* Comparative pharmacodynamic studies;
e Clinical researches:
* In vitro studies (study of comparative dissolution kinetics).



In vivo equivalence study

* Cmax of different drugs should

show close values and not go -

beyond the corridor of the

minimum effective concentration -

and  the minimum  toxic . =/ O\«
concentration (maximum effective);

* Tmax and AUC do not differ LT Lt

ignificantly



In vivo equivalence study
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Biowalver

* Biowaiver is a procedure in which the interchangeability
determination and registration of generic medicines is carried
out on the basis of an assessment of their biopharmaceutical
properties and in vitro equivalence, as an alternative to in vivo
studies.

FDA and EMA - only for BCS class | drugs;
WHO - for medicines of 1, 11, Il classes of BCS

Objects are generic drugs in solid dosed dosage forms of immediate release
systemic action




Biowaliver procedure

1. it is necessary to determine the biopharmaceutical properties of the active
substance and carry out its reliable classification according to the BCS (if there are
no literature data, it is necessary to experimentally determine the solubility and
permeability);

2. conduct a comparative assessment of the composition of excipients and make
sure that they do not affect the motility of the gastrointestinal tract, and other
processes that affect the absorption of the active substance;

3. it is necessary to consider the risk of developing adverse drug reactions and data
on the therapeutic index of the active substance under study (for substances with
a low therapeutic index, the Biowaiver procedure is unacceptable);

|

W\ in vitro equivalence assessment.



In vitro equivalence assessment. Comparative dissolution
Kinetics test

comparison of dissolution profiles in media with pH 1.2, 4.5,
6.8 of the study drug and the reference drug

Conditions:

1. the number of time points taken into account must be at least 3 (typical
sampling times: 10, 15, 20, 30, 45 minutes, the last sampling time point
corresponds to the moment when more than 90% of the active substance
goes into solution or the saturation phase of the dissolution process) ;

2. for each time point for each drug, at least 12 parallel determinations are
carried out.




In vitro equivalence is assessed by calculating the
convergence factor f2

n=1

£, =50 * log {[1 + (1 +(1/n) 2 |R= T 7% % 100}
=1

* n — number of time points (not counting 0);

* Rt — the average value of the release of the pharmaceutical substance from
the reference drug at a point in time t, %;

* Tt — he average value of the release of the pharmaceutical substance from
the study drug at a point in time t, %

he value of the convergence factor f2 must be in the range from 50 to 100.
In the case when more than 85% of the drug substance goes into solution from both drugs within 15
minutes, the dissolution kinetics are considered equivalent without mathematical evaluation



Calculation of the difference factor f1

' \
> IR~ T
f1 = {(— } X 100%

* n — number of time points (not counting 0);

* Rt — the average value of the release of the pharmaceutical substance from
the reference drug at a point in time t, %;

* Tt — he average value of the release of the pharmaceutical substance from
the study drug at a point in time t, %

Dissolution profiles are considered equivalent if f1 is between 0 and 15.



Study of the comparative dissolution kinetics of desloratadine
preparations /n vitro * C D

Tabnmuua 40 - KonudecTBo aesnoparaauHa (BelpakeHHOe B %), mepeleimero B pPacTBOp, H3
000104 KO

[peiapaTos {(J_l{}'.-_'.ﬂ OpdTdaaHH TaDIeTKH ,  HNOKPBITBIC

«Tarxumbapmnpenaparel», Poccus) u «ODpuyc» (TabneTkH, MOKPBITBIE TJIEHOYHOH 000/104KOI
5 wr) («llepunr-llnay Jlado H.B.»,

XJIOPUCTOBOAOPOAHOI kucnoTel pH 1,2)

MISHOYHOH

bensrusi) (cpema pacTBOpeHHA -

MI >

M pactBOp

HceneiTyemblid npenapar llpenapar cpaBHeHKA
Nt onbeiTa Bpemsa pacTBOpeHHs, MUHYThI
J 15 30 J 15 30
1 88,06 102,37 104,04 81,84 104,83 99.35
2 82,47 99.41 102,49 81,09 104,93 100,60
3 82,56 99.03 105,36 83,58 105,10 102,10
4 83,74 102,07 105,29 80,10 100,60 98,94
3 83,79 102,34 106,53 79,85 100,10 99.65
6 85,25 102,51 107,45 78,56 104,34 102,60
7 86,97 100,87 105,23 81,57 104,38 101,87
8 87,14 101,52 102,87 80,91 104,34 101,96
9 86,53 102,97 103,61 79,71 100,58 99.63
10 85,71 101,47 102,36 82,07 101,54 96,28
11 83,10 100,65 101,01 78,41 102,85 100,78
12 84,39 101,49 102,58 77,63 101,96 98,63
penmee 84,98 101,39 104,07 80,44 102,96 100,20
Sampos 1,91 1,22 1,92 1,73 1,91 1,82
KospuumenT 2.25 1,20 1,85 2.15 1.86 1.82
BapHaLHH, o
t5 bonee 85 % nekapCTBEHHOTO BEUIECTBA MEPEILIO B PACTBOP U3 0DoMx
MpenaparoB B TedeHHe 15 MUH, KHHEeTHKA pacTBOPEHHA YKBHBAJICHTHA 0e3
MaTEeMaTHU4YEeCKOH OLICHKH

* Jlepmeposa M.U., ducc. KaHO. papm.H., 2017
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Study of the comparative dissolution kinetics of desloratadine

preparations /n vitro *

Tabmuna 41 - KonwuectBo aesnoparaauHa (BbIpakeHHOE B %), MNEpelleuniee B PacTBOP U3
npenaparoB «/lesnoparanguH TaONeTKW, NOKPBIThIE MIEHOYHOM obOonoukoin S5 wmr» (AO
«Tarxumpapmnpenapatbi», Poccust) u «Dpuyc» (TadNeTKH, MOKPLITbIE MIEHOYHON 000JIOUKOH 35

mr) («lllepunr-Ilnay Jlabo H.B.», benwsrus) (cpena pactBopenus - aueratHblii Oy(epHbIii pacTBOp
pH 4.5)

HcneiTyemslii mpenapar [Ipenapat cpaBHeHUS
Ne onbiTa Bpewmst pacTBOpeHHS, MUHYTbI
5 15 30 45 5 15 30 45
1 3928 | 55.45 | 86.89 | 99.85 | 3626 | 70.65 | 99.65 | 100.66
2 3544 | 58.44 | 8545 | 9743 | 4038 | 69.85 | 98.74 | 100.54
3 3736 | 5985 | 89.63 | 9725 | 39.85 | 6845 | 9825 | 101.65
4 3789 | 5687 | 8745 | 9874 | 3854 | 66.87 | 99.65 | 100.57
5 3654 | 59.63 | 86.54 | 99.41 | 40.12 | 6523 | 99.65 | 100.45
6 3568 | 58.45 | 87.89 | 99.63 | 41.78 | 66.87 | 104.62 | 105.78
7 3587 | 57.68 | 88.12 | 95.78 | 37.85 | 6898 | 101.45 | 103.87
8 3896 | 5952 | 89.63 | 9658 | 3852 | 6923 | 99.68 | 101.47
9 3847 | 6001 | 87.89 | 9854 | 3987 | 70.01 | 100,89 | 103.89
10 3965 | 5548 | 89.63 | 99.85 | 39.65 | 70.54 | 10145 | 104.87
11 40.01 | 55.69 | 88.45 | 9841 | 4056 | 69.85 | 100,74 | 102.63
12 3068 | 5887 | 87.65 | 98.07 | 3721 | 70.87 | 101,96 | 104.87
ifﬁ:i 37.90 57.99 87.93 98.29 | 39,22 68,95 | 100,56 | 102.60
f;i‘iii‘:i" 1.69 1,74 1.30 1,32 1.57 1,78 1,71 1,97
Koappuunent | 45 | 599 1,47 135 | 400 | 257 170 1.92
EE‘IPHHL[I’IH._, A0
f5 52.99

* Jlepmeposa M.U., ducc. KaHO. papm.H., 2017
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Study of the comparative dissolution kinetics of desloratadine
preparations /n vitro *

Tabnuua 42 - KonuuectBo ae3znoparaguHa (BelpaxkeHHoe B %), nepelieaimiee B pacTBOp W3
npenapatoB  «/leznoparaauy  TabneTkH, NOKPBITBIE [UIEHOYHOH o0onoukoii 5 wmr» (AO
« Tarxumdapmnpenaparei», Poccus) u «Dpuye» (TadneTky, NOKPLITBHIE MAEHOYHOH 000104KON
5 wmr) («llepunr-lIlnay Jlabo H.B.», benerms) (cpema pacrBopenus - (ocdartHeiii 0yhepHblii
pacteop pH 6.8)

HMenerryemelii npenapar Ilpenapar cpaBHeHusA
Ne oneiTa Bpemst pacTBOpeHHsA, MHHYTEI
A 15 30 J 15 30
1 65,23 96,58 100,58 65,87 101,89 103,54
2 66,89 08,83 99,63 68,73 99,91 100,89
3 65,47 96,44 98.57 68,54 97,85 101,87
4 69,56 100,22 101,54 67,85 96,87 100,36
3 67,85 100,45 101,14 65,23 97.45 99.65
6 67,45 98,65 100,69 66,89 99,87 104,52
7 69,27 99,63 102,74 67,48 99,68 103,87
8 69,08 96,58 100,57 69,52 99,47 99,68
9 67,85 97,85 99,63 62,58 98,63 100,89
10 66,23 97,36 99,89 65,96 101,54 103,52
11 68,54 98,14 100,87 64,87 102,85 104,65
12 68,95 100,54 102,96 65,89 101,96 102,45
Sheee 67,70 98.44 100,73 66,62 99,83 102,16
%},‘i‘_fﬁ‘;‘:ﬁ’: 1,48 1,53 1,27 1,95 1,93 1,85
iﬂ;‘ﬁg’i‘;ﬁfﬂl 2.19 155 1.26 2.92 1,95 181
f; bonee 85 % nexkapcTBEHHOro BELISCTBA MEPEILIO B PACTBOP U3 000MX
[IPENapaToB B TEHEHHE 15 MHH, KHHETHKA PAaCTBOPEHHA IKBHUBAIICHTHA 0€3
MATEMATHYECKOH OLIEHKH

* Jlepmeposa M.U., ducc. KaHO. papm.H., 2017
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Task. Calculate the convergence factor and conclude that the dissolution profiles are
comparable

6. BrruuciuTe (akTop cX0JAMMOCTH M clelalTe 3aK/IIHYEHHE O CONOCTaBMMOCTH NpoduieH
PacTBOpPEHHS:




Profiles are considered equivalent if
f2 is in the range from 50 to 100.If
f, =50xlog 100 , more than 85% of the API goes into
Z - [(%_mz solution in 15 minutes, the results
\1 | = are considered equivalent without
- & . further mathematical evaluation.

£2

100
= 50.1g
(\/1 (12,3 -9,8)2 + (30,5 — 25,3)% + (65,4 — 69,3)2 + (80,3 — 82,1)% + (85,1 — 85’1)2>
| 5
= 73,62
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