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EMEA: Note forouitdance onthe investigation of hioavailability and bioequvalence
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* Bioloska uporabnost

Biovailability means the rate and extent to which the active ingretdient
or active moiety Is ahsorbed from a drug proguct and hecomes
available at the site of action.

Absence of significant_difierence in the rate and exient to which the
active ingredient or active moiety in pharmaceuticall enumualents: or
pharmaceutical alternatives hecomes available at the site of drug
action, when adminstered at the same molar dose under. similar
conditionsiin anappropriatelydesigned study:

s Jerapeviska ekvivalenca

A'medicinal protiuct is therapeutically enuivalent with another. prouct
I IV contains the' same active suhistance or therapeutic moiety’' and;
clinically; shows'the same efficacy ani safety as that promuct, whose
efficacy andsaiety hasheen establishet.
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Terapeviska exvivalenca
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— A memhcinal product Is therapeutically equvalent
with;another. product It it contains the same active
substance or therapeutic: moiety and, chimcally,
SNOWS the same efiicacy anasaiety as that progict,
whose eflicacyand safety has been estanhlishetl.
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%\ Dokazbiogkvivalence

ﬁ‘ * Farmakokineticna raziskava

1 o Klinicharaziskava
~ o JnVitroxaziskava
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T‘ Genericno ziravilo
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:~ Viogaraziskav hioloske ekvivalence

* Nadomestikiinicne raziskave ucinkovitosti
iInvarnosti— pridobitevdovoljenjaza
promet genericnega zdravila

o Potrditevenake ucinkovitostiinvarnostipo
spremembizdraviia (SUPAC)
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Protokol
raziskave DioeKvivalence

BIOEQUIVALENCE STUDY PROTOCOL

I. Title
A. Principle investigator (study director)
B. Project/protocol number and date
11. Study objective
111. Study design
A. Design
B. Drug products
1. Test product(s)
2. Reference product
Dosage regimen
Sample collection schedule
Housing/confinement
Fasting/meals schedule
. Analytical methods
1V. Study population
A. Subjects
B. Subject selection
1. Medical history
2. Physical examination
3. Laboratory tests
C. Inclusion/exclusion criteria
1. Inclusion criteria
2. Exclusion criteria
D. Restrictions/prohibitions

Qammoo

V. Clinical procedures
A. Dosage and drug administration
B. Biological sampling schedule and
handling procedures
C. Activity of subjects
VI. Ethical considerations
Basic principles
Institutional review board
Informed consent
Indications for subject withdrawal
Adverse reactions and emergency
procedures
VII. Facilities
VII1I. Data analysis
A. Analytical validation procedure
B. Statistical treatment of data
IX. Drug accountability
X. Appendix
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~ Nacriraziskave

~ o \Wrsia raziskave
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enoalivec testnih zdravi
en mlmerek ali vet“: - stacionarno

rossover)



. Testno
RANDOMIZACIJA / Skupma 1 dravilo

Testne osebe

\ Skupina 2 Referencno

zdravilo

RANDOMIZACIJA - S Testno

Testne osebe

. Sekvenca 2 Referencno

L

Perioda 1 Perioda 2
Referencno

zdravilo zdravilo
Testno

zdravilo zdravilo
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o Isak osehek dobitestnoinreferencno

» NajholjSa ocenaza razliko v bioloski



Sekvenca Perioda Sekvenca Perioda

Sekvenca Perioda

<

A WDN
031
- 0o
—H X043
0443

L



N

:~ FarmakoKineticna raziskava
4‘ o Zdravi prostovoljci

o Navzkrizni [crossover] eksperimentaini
~ nacrt

% " . Dobaizpiranjalvsai5t, )
<~ * 12-18vzorcevkriivsaj 31, ;)

~ * Analizavzorcev (validirana metora)l
<
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:~ pilotna raziskaua

~ * Manjse stevilo subjekioy
~ * Preverjanjeustreznosti analizne metore
< * Ocenavariabiinosti—velikost vzorca
~ - Optimizacija €asov.oduzema VZorcey
<
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* Bioekvivalencni Kriterij
 logaritemska transformacija
o statisticnoskiepanje- Interval zaupanja

190 %) za razmerje parametrov BU

 Limita bioekvivalience
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logaritemska transiormacija

Distributions: Normal vs. Lognormal

* |f the natural log of a random variable, X, is distributed
normally ( ln(X) ~ N(,u_, 0-2) ), then X has a lognormal
distribution
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4‘ Vzrokilog transformacije

- - - - -
* EK parametri So ohicanonoraziehemioy-

s FK parametre ohicajnoopisije
multiplikativni model: produkt pretvorimoy
Usoto

o Testzarazmerje parametroviimi
pretvorimo viest razlike med TinR
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probability inference
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R/T = 80 %

/N
T/R (%)

80%
80 %
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Y =u+G +S, +P +F
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farmakokineti¢ni parameter pri osebku 1, v sekvenci k in

periodi |
celokupna aritmeti¢na sredina
vpliv sekvence k (k=1,...,2) 2G;=0

vpliv osebka 1 v sekvenci k (k=1,...,g) - interindividualna
variabilnost: N(0,5,2)

vpliv periode j (j=1,...,p) XP;=0

vpliv zdravila v periodi j in sekvenci k 2F;n=0
vpliv “carryover” ucinka prvega reda za zdravilo v sekvenci
k s periodo j-1 Cop=0in2C;;,y=0

nepojasnjena varianca - intraindividualna variabilnost:
N(0,c2) t=1,....1
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Table 3.5.1 Analysis of Variance Table for a Standard 2 x 2 Crossover Design

Source of
variation df

Intersubjects
Carryover
Residuals
Intrasubjects
Direct drug
Period 1
Residuals ny+np;—2

Total 2(n; +ny) — 1

2F} is valid only if Cg =Cr.

SS

Ssinter

SSdrug

SSpen’od
SSintra

Sstotal

MS =88/df

Sscar

SSinter/n1 + 13 —2

SSdrug

Ssperiod

SSintra/ng +n3 —2

E(MS)

2 52
265+ 03

2111 nz
n; -+ n;

[(FT —Fr) +

21’111’12
n; +n

2
[

(P, — Py’ + 62

13

Cr—-Cr

2

2
oo

F V= Msinter/ Msintra
F?} = MSgrye/MSE

ntra

Fp = MSperiod/Msintra
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Sekvenca

Perioda
| I

1 (RT)
2 (TR)

ur=pu+Pi1+Fr w1 =pu+Po+F+Cgr
me=p+Pi+F  pp=p+P+Fr+Cy

(M1 - H21)
(M2 - p22)
2 (Fr-F7) - (Cr-Cy)
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Ho sy = t,r <1008 Ha t tiar — thyr > 1008

BU, n1 znacilno manjsa kot BUy (a=0.05)

Hoo & it — Mg 2 In1.25 Hao t thyr — M <Inl.25

BU, n1 znacilno vecja kot BU, (a=0.05)
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90 % interval zaupanja za razmerje aritmeticnih sredin:
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(1 1) —
(lulnT = lulnR)_ 1:0.90,n1+n22\/o-e [_ + _j <A< (lulnT = lulnR)+ to.90,n1+n22\/o-e

2 {n n 2

Dvojni enostranski t-test (a=5%)
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o, [ 1 1
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Ho, : Wyt —Hppr 2 Oy

®, = 80% O, = 125%
T/R (%)
T/R = 80 % R/T = 80 %




:: Razuoj raziskav bioekvivalence
~  Tabolok 2, ol - i azsave bolske uporabnst

1970-1984 Drugs price competition and patent
ierm restoration act

1984-1992 Guidance on statistical procediires
forbioenquivalence studies usinga
standardtwo-treatment crossover

. gesign

4 1992- Konceptnopulacijske inindividuaine
hioekvivalence
~ [genericno predpisovanje; genericna

1‘ zamenljivost)



. Populacijska i:: individualna biogkvivalenca
N ,:.:',';',’,'i‘;':,‘;""’ pisovanjein genericna
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: AUC In(AUC)
Subjekt

Sekvenca Form. T Form. R Form. T Form. R
1 TR 290 210 5,670 5,347
2 RT 201 163 5,303 5,094
3 TR 187 116 5,231 4,754
4 TR 168 77 5,124 4,344
5 RT 200 220 5,298 5,394
6 RT 151 133 5,017 4,890
4 TR 294 140 5,684 4,942
8 RT 97 190 4,575 5,247
9 RT 228 168 5,429 5,124
10 TR 250 161 5,521 5,081
11 TR 293 240 5,680 5,481
12 RT 154 188 5,037 5,236

Mean 209,42 167,17 5,298 5,078

sd 63,34 46,31 0,331 0,315




Tests of Between-Subjects Effects

Dependent Variable: LNAUC

Type lll Sum
Source of Squares df Mean Square F Sig.
513
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SEQENCE 6.130E-02 1 6.130E-02 46
SUBJECT(SEQUENCE) 1.332 133 2.96
PERIOD 450 / 450 10.02
TREATMEN .290 .290 6.44
Error 450 4.496E-02

Total 2.583

preneseni ucinek P<F > —0'0613 =0.513
’ IRRRY
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Tests of Between-Subjects Effects

Dependent Variable: LNAUC

Type Il Sum
Source of Squares Mean Square

SEQENCE 6.130E-02 6.130E-02

SUBJECT(SEQUENCE) 1.332 133

PERIOD 450 .450

TREATMEN .290 .290

Error 450 4.496E-02
2.583
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interval zaupanja
G

2
(0.22)£1.81 |== (l+%j:(0.063,0.376) (1.065,1.457)
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