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RESUMO

A forma dispersa de comprimidos (ODT) dos medicamentos & conveniente para os pacientes; a eficacia
de seu uso aumenta significativamente com o tratamento de ndo conformidade de transtornos mentais. Apos o
vencimento da patente do medicamento original, a producdo de genéricos com o mesmo ingrediente
farmacologicamente ativo geralmente comega. Devido a diferengas nas cargas e nas técnicas de fabricagao,
mesmo copias de alta qualidade do produto original podem nao ser equivalentes. Portanto, o objetivo deste
estudo foi avaliar a bioequivaléncia da forma ODT do medicamento original e genérico com 10 mg de olanzapina.
Depois de consumir 0 medicamento original e o0 genérico, em dois estagios, com o estdmago vazio de voluntarios
saudaveis, foram coletados amostras de sangue venoso em tubos a vacuo com heparina. O periodo entre as
doses dos medicamentos foi de 21 dias. A extragédo (LLE) da olanzapina foi realizada com uma mistura de n-
hexano:isopropanol (3:1) com pH 8,0, e analisada por cromatografia liquida-espectrometria de massa em tandem
(armadilha de ions quadrupolo-linear). O grau de extracao da olanzapina do sangue (amostras modelo, 20 ng/ml)
foi de 75,2% (CV 4,6%). O limite quantitativo para a olanzapina por HPLC-MS/MS (LLOQ) foi de 0,50 ng/ml (CV
2,0%, precisdo 17,6%). Os estudos conduzidos em sistema aberto randomizado mostraram um perfil de
biodisponibilidade e bioequivaléncia satisfatério do medicamento original e olanzapina genérica. Os parametros
farmacocinéticos calculados para os valores médios convertidos logaritmicamente, verificados com um intervalo
de confianca de 90%, foram: Cmax - 95,93-99,80% (valor médio 97,64%); AUCo -t - 95,43-100,35% (valor médio
97,75%); Cmax / AUCo -t - 94,44-101,73% (valor médio 97,87%).

Palavras-chave: olanzapina, comprimido orodispersivel, bioequivaléncia genérica, LC-MS / MS.

ABSTRACT

Dispersible tablet form (ODT) of drugs is convenient for patients to take; the effectiveness of its use
increases significantly with non-compliance treatment of mental disorders. Upon the expiration of the patent for
the original drug, the production of generics with the same pharmacologically active ingredient often starts. Due
to differences in fillers and manufacturing techniques, even high-quality copies of the original product may not be
equivalent to it. Therefore, the aim of this study was to evaluate the bioequivalence of the ODT form of the original
drug and generic with 10 mg olanzapine. After taking the original drug and generic in two stages, on an empty
stomach from healthy volunteers, from the vein were sampled bloods into vacuum heparin tubes. The washout
period between doses of the drugs was 21 days. The extraction (LLE) of olanzapine was carried with a mixture of
n-hexane:isopropanol (3:1) at pH 8.0, and analyzed by liquid chromatography-tandem mass spectrometry
(quadrupole-linear ion trap). The degree of extraction olanzapine from bloods (model samples, 20 ng/ml) was
75.2% (CV 4.6%). The quantitative limit for olanzapine by HPLC-MS/MS (LLOQ) was 0.50 ng/ml (CV 2.0%,
accuracy 17.6%). Conducted on an open randomized cross scheme studies showed a satisfactory bioavailability
and bioequivalence profile of the original drug and generic containing olanzapine. The calculated pharmacokinetic
parameters for the logarithmically converted mean values verified with a 90% confidence interval were: Cmax -
95.93-99.80% (average value 97.64%); AUCo-t- 95.43-100.35% (average value 97.75%); Cmax / AUCo-t- 94.44-
101.73% (average value 97.87%).

Keywords: olanzapine, orodispersible tablet, bioequivalence, generic, LC-MS/MS.
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AHHOTALUA

HOucneprupyemasn TabnetupoBaHHas ¢dopma (OT) nekapCcTBEHHbIX MpenapaTtoB ygobHa and npuvema
naumeHTamu; 3¢QEKTUBHOCTb €€ MNPUMEHEHUS CyLLeCTBEHHO BO3pacTaeT MpU HOHKOMMNIAeHce NeyeHus
NCUXMYECKNX paccTpoicTB. Mo OKOHYaHUM Cpoka OEWCTBMS MaTeHTa Ha OpurMHanbHOe FeKapcTBO 4acTo
3arnyckaeTcsl NPOM3BOACTBO [DKEHEPUKOB C TeM Xe (papMakofiorMyeckm akTMBHbIM MHrpeaneHtom. W3-3a
pasnuuuii B HanomHUTENAX U TEXHOMOMMAX M3rOTOBMEHMSA OaXe BbICOKOKAYeCTBEHHbIE KOMUM OPUrMHANBLHOIO
npenapata MOryT ObiTb He 3KBMBAaneHTHbl eMy. [1o3ToMmy Lenbi OaHHOro uccreaoBaHus Obino OueHWTb
GuoaksmBaneHTHocTb [T dopmbl OpUrMHanbHOro npenapara v J)XeHepuka ¢ cogepxaHnem onaHsanuHa 10 wr.
lMocne npuema opurMHanbLHOrO NpenapaTa U AXKeHepuka B ABa 3Tana, HaTolak y 300poBbix 406poBONbLEB U3
BEeHbl OTOMpanuncb Npobbl KPOBM B BakyyMHble Npobupku € renapuHoM. [lepuoa BbiMbIBaHWS Mexay Ao3amu
npenapatoB coctaBnan 21 AeHb. M3BneyeHue onaHsanuHa npoBOAUM METOAOM KMAKOCTHO-KWAKOCTHOW
3KCTpaKUMM CMecbiko H-rekcaH: u3onponaHon (3:1) npm pH 8,0, aHanmM3uMpoBanu METOOOM >XMAKOCTHON
XpomaTtorpadum C TaHOEMHOM Macc-CnekTpomeTpmen (KBagpynonb-fiMHENHas MOHHaA noBywka). CTeneHb
N3BMeYeHns onaH3anuHa M3 KpoBu (MogenbHble obpasubl 20 Hr/mn) coctaBuna 75,2% (CV 4,6%). Mpegen
KOMNMYeCTBEHHOro onpeaeneHus onansanvHa metogom BOXKX-MC/ MC coctasun 0,50 Hr/mn (CV 2,0%, TOYHOCTb
17,6%). lNpoBeaeHHble MO OTKPLITON PaHAOMU3NPOBAHHOW MNEPEKPECTHOW CXemMe MCCrnedoBaHus nokasanu
yAOBNEeTBOPUTENbHBLIN  Npoduns BGMOAOCTYNHOCTM M BUOIKBUBANEHTHOCTU OPUrMHANBLHOIO Mpenapata u
[XeHepuka, coaepxalimx onaHsanuvH. PaccuvMTaHHble — papMakoKMHeTM4eckMe  napameTpbl  Ans
norapugmMmyeckn npeobpasoBaHHbIX CpeAHuX 3HauveHun BepudmunpoBaHHble ¢ 90%-HbIM OOBEPUTENbHbLIM
WHTepBanoM cocTaBumnm: Cmax - 95,93-99,80% (cpeaHee 3HaveHue 97,64%); AUCo-t - 95,43—100,35% (cpeaHee
3HayeHune 97,75 %); Cmax/AUCo-t — 94,44-101,73% (cpeaHee 3HaveHve 97,87%).

KnroueBble cnoBa: oniaH3anuH, ducriepaupyemas mabnemka ([T), buoakeusaneHmHocmb, OxeHepuk, BOXKX-
MC/MC.

1. INTRODUCTION: absorption, considering that olanzapine dissolves
faster in the acidic environment of the stomach
than in the neutral environment of saliva
(Chauhan, Kadliya, Patel, Patel, and Patel, 2014;
Hobbs, Karagianis, Treuer, and Raskin, 2013;
Kozlova, Zabolotnaya, and Maslova, 2015; Maher,

Ali, Salem, and Abdelrahman, 2016; Sun,

Development of second generation of
atypical antipsychotics, such as olanzapine (a
thienobenzodiazepine derivative), provided a
possibility for new, safer standards of psychiatric
disorders treatment (San, Casileas, Ciudad, and

Gilaberte, 2011).

Olanzapine binds to serotonin (5-HT2asxc,
5-HT3, 5-HTg), dopamine (D4, D2, D3, D4, Ds), and
muscarinic (M1-s) receptors, as well as to as-
adrenoreceptors and histamine Hj-receptors,
which predetermines its pharmacological activity.
Olanzapine Cmax in serum is reached within 5-8
hours; the concentrations (1-20 mg) are changing
linearly, proportional to the dose of the drug. The
degree of plasma protein binding is high (FB 0.93)
(Tolmacheva, 2019).

Orodispersible tablets (ODT) of
olanzapine, manufactured using Zydis®
technology, provide several advantages over
traditional tablets as they increase patient

compliance and more comfortable for use in
patients who have difficulty swallowing (San,
Casillas, and Gilaberte, 2008; Seager, 1998;
Sreenivas, Dandagi, Gadad, and Godblou, 2005).
It should be noted that olanzapine absorption
depends heavily on the manufacturing technology
and dosage form composition: particle size and
excipients affect both rate and degree of API

McDonnell, and von Moltke, 2018).

Taking into account increasing trends for
wider use of generic (reproduced) drugs in the
Russian Federation and worldwide, including
drugs released in form of generic ODTs, obligatory
tests must be performed in order to confirm their
bioequivalence to the original drugs (Russian
Federation. Federal Law, 2010). Robust and
inexpensive, generic drugs are often preferred due
to optimal combination of clinical efficacy, safety
and lower costs of treatment (Shabelsky, 2015).
However, the conclusion about equivalence of the
generic and original drug should be based on the
results of comprehensive studies (Russian
federation. Ministry of Health and Social
Development, 2008; Yin et al.,, 2016; Yu, Lou,
Ruon, Jiang, and Chen, 2012).

Now increasingly a highly sensitive and
reproducible method liquid chromatography-
tandem mass spectrometry has for the
quantification olanzapine in whole blood (plasma,
serum) (Cavalcanti Bedor ef al., 2015; Domingues
et al., 2016; Steuer et al., 2015; Ufinovska et al.,
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2012).

Olanzapine is a weak base (pKa1l 5.0;
pKa2 7.4, pKa314, 7), has a log P 3.0 and strongly
binds to blood proteins. Various extraction variants
are used to extract olanzapine from blood samples
(Nielsen  and Johansen, 2009; Poothong,
Lundanes, Thomsen, and Haug, 2017), but the
liquid-liquid extraction (LLE) method is simpler to
perform and economicals. Therefore, in a carried
study, a used optimized variant of liquid-liquid
extraction a blood sample for analysis olanzapine
developed using the special program
"ASD/Percepta".

Olanzapine is administered in doses of 5-
40 mg / day, the level and time to reach its
maximum concentration in the blood varies
depending on the dosage form used, and its
pharmacokinetic profile is affected by the
genotype of the subject (Chen et al., 2012,
Citrome et al., 2009; Fan et al., 2020; Markowitz et
al., 2006; Polasek et al. 2018; Sathirakul et al.,
2003).

A critical analysis of the publications
showed that patients prefer the dispersible form of
the drug and studies are being conducted in
different countries to study the bioequivalence of
generics from various manufacturers, especially it
actual for the often administered doses of
olanzapine 10-20 mg/day (Canovas et al., 2011;
Chatsiricharoenkul et al., 2011;
Chatsiricharoenkul, 2009; Du et al., 2019;
Elshafeey, Elsherbiny, and Fathallah, 2009; Sun
et al., 2016; Waykar and Kulkarni, 2012; Zakeri-
Milani, Islambulchilar, = Ghanbarzadeh, and
Valizadeh, 2013).

Therefore, the aim of the study was to
compare bioavailability and bioequivalence of a
single, orodispersible dose of olanzapine (10 mg),
manufactured by Teva Operations Poland
Sp.z.0.0. (Olanzapine-DT-Teva, generic drug (T))
and by Catalent U.K. (Zyprexa® Zydis®, original
drug, (R)).

2. MATERIALS AND METHODS:

Reference standards and reagents:
Olanzapine and clozapine reference standards
(RS) (= 98% purity, HPLC) were purchased from
Sigma-Aldrich (USA). Ascorbic acid
(pharmacopoeial quality) was purchased from
FARM, ®C-42-2668-95. Methanol (HPLC-MS
grade), isopropanol, n-hexane, formic acid, and
ammonium acetate (HPLC grade) were obtained
from Merck KGaA (Germany). Deionized water for
HPLC analysis was obtained using Barnstead

Easypure 1l, Model 7134 (Thermo Fisher
Scientific, USA) water purification system.

Instrumentation: Atom 80 (Biotron,
Spain) automatic shaker, Eppendorf 5415C
(Eppendorf, Germany) centrifuge, Eppendorf
Concentrator 5301 (Eppendorf, Germany). HPLC-
ESI-MS/MS was conducted on a Shimadzu
(Columbia, MD) HPLC system composed of two
LC-20AD pumps with a CTO-20A column oven,
DGU-20A3 degasser and CBM 20A controller
connected to a SIL20A autosampler all interfaced
with an API Sciex 3200 triple quadrupole mass
spectrometer (Applied Biosystems/MDS Sciex,
Foster City, CA). Analyst 1.6.3 software (AB Sciex,
Foster City, CA) was utilized for instrument control,
data acquisition, and analyte mass spectrometric
parameter optimization.

Volunteers: A total of 18 healthy, non-
smoking male volunteers (Caucasian, age 18-45)
were included in the study after signing informed
consent agreement and undergoing medical
examination.

Study design: An open randomized
crossover study was carried out in two stages: a
course of original drug was followed by a 21-day
washout period, then a course of generic drug.
The drugs were administered on an empty
stomach. Both drug products during study
satisfied manufacturers' quality requirements and
were within their shelf-life limits. Blood samples
were withdrawn prior to drug administration and
1.0, 2.0, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 7.0, 8.0,
9.0, 10.0, 12.0, 16.0, 24.0, 36.0, 48.0, 72.0, 120.0,
and 168.0 hours after olanzapine administration.
Blood samples from cubital vein were collected
into vacuum test tubes containing heparin and
allowed to stand for 5-10 min before centrifugation.
After centrifugation for 10 min at 2500 RPM,
separated plasma was transferred into labeled
plastic vials. All samples were stored at -40°C in
low-temperature freezer (Sanyo, Japan) until
analysis.

Analytical procedure: The method of
liquid-liquid extraction was developed based on
calculations of the physicochemical parameters of
olanzapine by the specialized ACD/Percepta
program (pKa, LogP, LogD). Also, using this
program “ACD/Percepta”, an internal standard of
clozapine (LogP 3,37) was selected, which has
physico-chemical parameters similar to
olanzapine (Figure 1 and 2). The selection of the
internal standard is very important for the sample
preparation and analysis stage, as it allows the
sample preparation to rectify the effect of error on
the measurement results by correcting it
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mathematically (using the ratio).

The LogP distribution coefficient
(octanol/water) determines the lipophilicity of the
compound and its distribution between two
immiscible phases, with different polarity
properties. Indices of acidity (pKa) of olanzapine
allow to determine optimal solution pH for its
dissolution, and LogD characterizing dependence
between LogP and pKa was used to achieve
maximum extraction of olanzapine (Sanjivanijit,
2019). As can be seen from the figures, the non-
ionized form of substances already prevails at a
pH above 8, and the change Log D is insignificant.
On the basis of the obtained data, a protocol of
operational procedures for analysis (SOP) was
developed.

In order to extract olanzapine from plasma
samples, 2 mcl of clozapine methanol solution
(internal standard, 225 ng/ml) were added to 100
mcl of plasma in 2 mL Eppendorf centrifuge test
tubes, followed by 25 mcl of 5% ascorbic acid
solution, 400 mcl of carbonate buffer (pH 8), 1 ml
of n-hexane-isopropanol mixture (3:1), and 150
mg of sodium chloride. The mixture was shaken
for 10 minutes using automatic shaker. After that,
all samples were centrifuged for 10 min at 12500
RMP. Seven hundred microliters of organic phase
were transferred into vial using automatic pipette
and were evaporated until dry. Dry residue was
reconstituted in 100 mcl of methanol and
transferred into glass inserts, which were, in turn,
placed into 1,5 ml chromatographic vials.
Solutions were analyzed LC-MS/MS. Separation
was carried out in gradient mode (mobile phase —
0.10% ammonium acetate (A) and methanol (B),
starting with 10% A, flow rate — 0,4 ml/min) on
ProntoSIL 120-5-C18 AQ (2.0 x 75 mm)
chromatographic column at 40°C. Injection volume
— 5 mcl. Olanzapine retention time was 5.37 min
(Figure 3).

Detection was performed using M+H
values and MRM transition, using main and
daughter ions: 313.2/256.2 m/z for olanzapine
(Figure 4) and 327.3/270.2 m/z — for clozapine
(internal standard, Figure 5). Olanzapine content
was determined using internal standard method
with automatic integration by standard AB Sciex
software (Analyst 1.6.3).

The quantification procedure was validated
using several parameters presented in table 1 to
prove its suitability for bioequivalence studies.

Thus, the results obtained comply with the
requirements of GOST, EMA, FDA and EURASES
Validation Guides (Europian Medicines Agency,
2011; USA. Food and drug Administration, 2018;

GOST R 56431-2015; Collegion of the eurasian
economic commission, 2018) and the technique
was found to be suitable for quantitative
determination of olanzapine in the blood. Then
concentration of olanzapine in blood samples of
volunteers was determined validated method as
described SOP.

Pharmacokinetic parameters
calculation and statistical data processing: All
calculations were performed using SigmaPlot 12.0
(SYSTAT Software, USA) and Microsoft Excel
2007 (Microsoft, USA).

The following pharmacokinetic parameters
were calculated for each participant, using
olanzapine concentrations determined after
administration of original drug and generic: Cmax
(maximum measured concentration), Tcmax (time
until Cmax), ke (elimination rate constant, which
was derived using slope of the final
(monoexponential) part of the pharmacokinetic
curve, described using non-linear regression
analysis), T1 (elimination half-life, calculated as
natural logarithm (In) (2)/kel), AUCy.: (area under
pharmacokinetic curve from time of administration
(O hours) until final blood sample withdrawal (t
hours); calculated using trapezium rule), AUCoq.«
(from time of administration to infinity; AUCo.-=
AUCo. + Ci/kel, where Ci is the last measured drug
concentration in plasma), AUCo./AUCo.. (this
ratio, expressed as per cent, is a measure of
adequacy of blood sampling time points), Cmax/
AUCoy: (relative absorption rate). Consequent
analysis of pharmacokinetic data included
calculation of relative olanzapine bioavailability
after administration of generic drug versus
administration of original product (f' =AUC,.
(T)/AUCo«(R) and calculation of [ =
Cmax(T)/Cmax(R) ratio for each drug. The following
descriptive statistics parameters were calculated
for all pharmacokinetic values: mean (X), standard
deviation (SD), geometric mean (G), coefficient of
variation (CV), median, and maximum (Max) and
minimum  (Min) values. Values of main
pharmacokinetic parameters (AUCot, Cmax, and
Cmax/AUC,.), after logarithmic transformation,
were analyzed using ANOVA with p < 0,05. For
common randomized crossover study, statistical
model of dispersion analysis included the following
factors, which influence observed data variability:
drug administration sequence, stages of study,
volunteers (within sequence). Dispersion analysis
was used to test hypotheses about statistical
significance of each of the mentioned factors to the
overall variability. Obtained residual variance was
used in calculation of 90% confidence interval (Cl)
for the ratio of mean values of corresponding
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parameter.

The conclusion about bioequivalence of
compared olanzapine products was based on the
assessment of 90% Cls for the ratio of
logarithmically transformed mean values of main
pharmacokinetic parameters (AUCot, Cmax,
Cmax/AUCo). The drugs were considered
bioequivalent if 90% CI limits for AUCo.tand AUC,.
- were within 80—125% range. For Cmax,
Cmax’AUCo., and Cmax/ AUCo., values, which have
higher variability, the range was 75—133%
(Russian federation. Ministry of Health and Social
Development, 2008; Pisarev, Ulyashova, Vdovin,
and Tiseyko, 2013).

The study was carried out in accordance
with ethical norms, principles of good laboratory
practices and good clinical practices, following
SOP and study protocol, which were developed in
consistence with relevant local regulatory
framework (Russian Federation. Federal Law,
2010; GOST 33044-2014; GOST R 52379-2005).

3. RESULTS AND DISCUSSION:

Obtained averaged pharmacokinetic
curves of olanzapine concentrations in plasma of
health volunteers (Figure 6) suggest that the type
of the dependence for both studies products is
essentially the same.

Using obtained pharmacokinetic curves,
individual olanzapine pharmacokinetic parameters
(Cmax, AUCo: and Cmax/AUCo+.) required for
bioequivalence assessment were calculated for
each participant. Values of AUCoq.+, Tcmax, Kel, and
T12 were also calculated in order to obtain
additional information. Mean values of calculated
pharmacokinetic parameters and other descriptive
statistics parameters are presented in Table 2.

Results of dispersion analysis (Table 3)
allowed to accept null hypothesis that the
difference  in  mean values of main
pharmacokinetic parameters is not caused by
difference in composition or manufacturing
technology of the drugs under comparison: the
‘Drug’ factor (5% level of significance) contributed
insignificantly into overall variability of olanzapine
pharmacokinetic parameters (AUCot, Cmax,
Cmax/AUC.t). The critical value for assessing the
contribution of drug type factors is value Fos:1:17
4,45,

The effects due to ‘administration period’
and ‘administration sequence’ were also
insignificant (p < 0.05). Factor ‘Volunteer (intra-
sequence) had significant effect on all

pharmacokinetic parameters (p > 0.05), but it
indicates only intraindividual variability with the
volunteer group. Comparison of the obtained data
showed that studied olanzapine products do not
significantly differ from each other in terms of their
pharmacokinetics, and individual values
dispersion is identical for both drugs. Mean value
(xSD) of olanzapine relative bioavailabilities (f')
after administration of generic drug versus original
products was 0,936 + 0.272 and the ratio of
maximum concentrations (f'') was 0,950+ 0,099.

Calculated 90% CI for the ratios of mean
log values of olanzapine AUCq.+, Cmax, Cmax/AUC.
t, and intraindividual variability coefficients of these
parameters are presented in Table 4.

Confidence interval for the ratio of
olanzapine log AUCy.; values was 96,23 - 100,45%
(mean = 98.21%); thus, calculated 90% CI is
within  bioequivalence criteria. Confidence
intervals for logarithmically transformed Cmax and
Cmax/AUCy.t values were 95,97 - 99,61% (mean =
97,70%) and 95,83 - 101,87% (mean = 98.60%),
also satisfying bioequivalence criteria (Russian
federation. Ministry of Health and Social
Development, 2008; Romodanovsky, Goryachev,
Solovieva, and Eremenko, 2018).

4. CONCLUSION:

It was shown that the values of 90% Cls for
the ratio of log transformed olanzapine AUCos,
Cmax, and Cnax/AUC.tvalues were 96,23-100,45%:;
95,97-99,61%, and 95,83-101,87%, respectively.
These results satisfy the currently accepted
criteria of bioequivalence, stated in the relevant
regulatory documents of the Russian Federation.
Therefore, in can be concluded that two studied
olanzapine orodispersible dosage forms (10 mg,
manufactured by Teva Operations Poland
Sp.z.0.0. and by Catalent U.K.) are bioequivalent.
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Figure 6. Averaged pharmacokinetic curves of olanzapine concentration in plasma of 20 volunteers
after single administration of studied drugs (10 mg)

Table 1. Method validation

Validation parameter Testing sample Results Criteria
Calibration curve N=3 Expended CV,% Accuracy, % CV,% Accuracy, %
Concentration, ng/ml

0.25 - -

0.5 2,0 117.6 <20
1.0 2.8 98.2 <15
5.0 1.6 93.3 <20% <15
10.0 1.0 91.9 <15
15.0 0.6 100.1 <15
25.0 1.3 93.7 <15
50.0 1.0 105.3 <15

Linear regression with weighting 1/x;

Detection Limit (LOD) 0,25 ng/mi y = 0.92594x + - 0.04408

Limit of quantification (LLOQ) 0,5 ng/ml N=9 (0.5 ng/mI=50 ng/ml)
] . r=0,99810 r 20.9900
Linearity
Recovery,% 2.0 ng/ml 92,3%
20.0 ng/ml 75,2%
40.0 ng/ml 75,0%
Accuracy, % 2.0 ng/ml 99.96%
N=6 20.0 ng/ml 102.22%
40.0 ng/ml 104.29% 100+15%
Precision N=6 (CV%) 2.0 ng/ml 2.35%
20.0 ng/ml 4.61% .
40.0 ng/ml 6.45% <10%
Inter day precision, % 2.0 ng/ml 6.4%
N=6 20.0 ng/ml 7.12% o
40.0 ng/ml 6.60% <10%
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Validation parameter Testing sample Results Criteria

Selectivity N=6 Blank, No interferention
Calibration standard: <20%
olanzapine
IS: closapine 0.5 ng/ml <5%
Carry-over (N=6), % Blank after
Calibration standard: 50 ng/ml 1,60 <20%
olanzapine
IS: closapine 0,01 <5%
Stability, % N=3 (freeze and 0.5 ng/ml 93,93%
thaw -40°C - +20°C) 100+£15%
50 ng/mi 111,78%

Table 2. Pharmacokinetic parameters after single administration of the studied olanzapine products

Parameter X Min Max Med SD G CV, % 9%1/0
G ngmi T 1062 826 1240 1088 106 1056 1002 044
R 1126 772 1340 1136 128 1118 1140 053
- T 528 300 1000 450 194 498 3679 0,80
e R 4,33 2,00 9,00 4,00 1,76 4,01 40,70 0,72
T 35484 19908 44496 36729 7109 40T 2029 2952

AUCo., 9
ng-h/ml R 40017 21725 556,86 422,25 1071’3 3886’9 2533 41,56
N T 37957 20591 52104 38036 8527 3679 7 0248 34,96
ng-h/ml R 400,18 21726 556,87 42226 1071’3 385'9 2533 4156
Cos T 003 002 005 003 001 003 2640 0,003
AUCet,h" R 003 002 006 003 001 003 2779 0003
Cos T 003 002 005 003 001 003 2148 0,003
AUCe=h' R 003 002 006 003 001 003 2640 0003
o T 0017 001 0028 0016 001 0017 2671 0,003
R 0017 001 0028 0016 001 0017 2758 0,003
T 4264 2493 6418 4319 10,64 4136 2496 436
Tz h R 42,88 2493 64,18 4359 10,92 4153 2546 4,62
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Table 3. The results of dispersion analysis of pharmacokinetic parameters INAUCo.t, INCrax, In Cmax /In
AUC,.; determining the bioavailability of olanzapine from dosage form

Source of Variation ss DF In AUCOK/IF F
Between Treatments/Preparat 0,106 1 0,106 1,699
Between Subjects 1,332 17 0,0784 2,287
Residual 0,788 17 0,0463 -
Total 2,226 35 - -
Source of Variation ss DF In CmaXMF .
Between Treatments/Preparat 0,0289 1 0,0289 2,180
Between Subjects 0,353 17 0,0208 5,029
Residual 0,0978 17 0,0057 -

Total 0,480 35 - -

In Crax /INn AUC,.
Source of Variation N Cmax /N 0-t

SS DF MF F
Between Treatments/Preparat 0,0242 1 0,0242 0,542
Between Subjects 0,995 17 0,0585 0,789
Residual 0,521 17 0,0306 -
Total 1,540 35 - -

Notes: SS is the sum of squared deviations; DF - the number of degrees
freedom; MS is the root mean square error; F - calculated value Fisher's F-test (at a significance level
of a =5%)

Table 4. Values of pharmacokinetic parameters after logarithmic data transformation

90% CI
Lower limit
Upper limit, %

ratio T/R,  CVintra,

Parameter GMean SD CV, % % %

Cinax T 24109 01029 437 o750 1450  9597-99.61
R 23554 01262 523

AUCo T 58458 02224 380  g9,51 2855  96,23-10045
R 50523 02743 4,60

AUCo.. T 58458 02224 380  gg,54 2855  96,.23-100,45
R 50523 02743 4,60

Crrad AUCox T 34873 01917 849 9860 2454  9583-101.87
R 35368 02289 645
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