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The biopharmaceutical studies of Valavir film-coated tablets, 0.5 g, with valaciclovir hydrochloride
have been substantiated in the article. The biopharmaceutical studies have been conducted in vitro;
the dissolution profiles of Valavir film-coated tablets, 0.5 g, and the reference drug Valtrex (film-coated
tablets, 500 mg, manufactured by GlaxoSmithKline Pharmaceuticals S.A., Poland) have been com-
pared by the method for Dissolution Kinetics. The results of the experimental study in vivo, namely

the value of C

max?

AUC,, and other values confirm that Valavir film-coated tablets, 0.5 g, manufac-

tured by Farmak JSC is bioequivalent to the reference drug Valtrex film-coated tablets, 500 mg

(GlaxoSmithKline Pharmaceuticals S.A., Poland).

Bioequivalence and bioavailability studies of drugs
allow to conduct a rational, selective, comprehensive and
efficient pharmacotherapy. Comparative biopharmaceu-
tical studies (experiments in vitro / in vivo) complement
the scientific basis of evidence-based medicine.

Concerning the pharmaceutical technology of solid
dosage forms the biopharmaceutical studies confirm the
expedience of selecting excipients and film coating to
improve qualitative organoleptic characteristics (appea-
rance, corrected taste, moisture resistance) and phar-
macotechnological parameters for convenient use and
storage of a drug [1, 3, 5].

The bioequivalence study is a knowledge-based pro-
cess requiring specific clinical trials and testing of mul-
tiple samples of drugs by highly sensitive methods (chro-
matography-mass spectrometry, tandem mass spectro-
metry, etc.) with the high cost of studies. Therefore, pre-
studies in vitro are usually conducted. The conformity
of the kinetics of the active substance release of the
drugs developed with original drugs may, to a certain
degree of probability, predict similar kinetics in the ex-
periment in vivo.

Valaciclovir is a new antiviral drug (ester L-valine
hydrochloric salt of acyclovir), which is rapidly and al-
most completely converted to acyclovir in the human
body under the action of valaciclovir hydrolase enzyme.
Compared to acyclovir [4], the benefits of valaciclovir
include better solubility and bioavailability [6].

The half-life of acyclovir after administration of
valaciclovir is about 3 hours. The high concentration
in the blood plasma created by higher bioavailability
of valaciclovir allows reducing the dosage regimen by
1.5 times, and it significantly improves efficiency and
safety of the drug.

The aim of this study was to conduct the biophar-
maceutical studies of Valavir film-coated tablets, 0.5 g,
with valaciclovir hydrochloride.

Materials and Methods

The biopharmaceutical studies were conducted in vitro;
the dissolution profiles of Valavir film-coated tablets,
0.5 g, and the reference drug Valtrex (film-coated tab-
lets, 500 mg, manufactured by GlaxoSmithKline Phar-
maceuticals S.A., Poland) were compared by the method
for Dissolution Kinetics developed by us. Dissolution
profiles were studied in two media with pH 1.2 and 4.5
as recommended by the State Pharmacopeia of Ukraine
(SPhU) [2]. Validity of the given method was proven
by the results of the previous experimental studies; the
range of the method was determined for the media used
and the criteria for comparison of the validation data
obtained were substantiated [4]. The results of the study
are given in Tables 1-4 below. Dissolution profiles are
presented in Fig. 1 and 2.

Comparative pharmacokinetic studies to assess bio-
equivalence of Valavir film-coated tablets, 0.5 g, and Valt-
rex (film-coated tablets, 500 mg, manufactured by Glaxo-
SmithKline Pharmaceuticals S.A., Poland) were conduc-
ted in healthy volunteers using the method based on 90%
confidence intervals for the relationship of logarithmi-
cally transformed mean values C,_, and AUC,, of the test
and reference drugs, which should be within the range of
0.8000~+1.2500 (80.00+125.00%). The open-label, compa-
rative, randomized, two-period, two-way, crossover study
was conducted with administration of a single dose of 500 mg
of Valaciclovir hydrochloride of the test and reference
drugs in healthy volunteers under fasting condition.

There were 18 healthy male and female volunteers
aged 18 to 50 years old who met all the requirements
of the inclusion/non-inclusion criteria in the study. Bio-
equivalence of Valavir film-coated tablets, 0.5 g, was
assessed on the basis of statistical analysis of the phar-
macokinetic parameters of the study.

For the quantitative determination of the content of
valaciclovir in the model media in vitro and the biologi-
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Table 1

Dissolution profiles of Valavir film-coated tablets,
0.5 g, in the model medium
(pH 1.2, 900 mL, 75 rpm)

Table 2

Dissolution profiles of Valtrex film-coated tablets,
500 mg, in the model medium
(pH 1.2, 900 mL, 75 rpm)

NOB.‘;tf& 0 Test Drug No?FE’]:\COhSM Reference Drug Product
Tablet No. Dissolution Time, min Tablet No. Dissolution Time, min

0 10 15 20 30 0. 10 15 20 30
Tablet 1 0 82.7 94.1 98.7 101.1 Tablet 1 0 73.2 82.8 97.9 109.0
Tablet 2 0 81.9 93.3 98.2 101.0 Tablet 2 0 68.0 78.7 93.8 102.1
Tablet 3 0 75.8 93.7 100.2 | 101.8 Tablet 3 0 72.4 80.6 92.9 110.1
Tablet 4 0 73.7 92.3 99.1 101.5 Tablet 4 0 76.1 85.2 97.6 108.8
Tablet 5 0 87.5 96.2 100.2 | 1026 Tablet 5 0 70.0 79.8 90.6 108.1
Tablet 6 0 82.4 95.8 99.3 100.4 Tablet 6 0 734 82.0 95.0 109.8
Tablet 7 0 84.5 95.9 99.6 100.6 Tablet 7 0 78.3 87.2 98.5 108.9
Tablet 8 0 83.2 95.6 99.0 101.0 Tablet 8 0 72.7 81.3 914 106.5
Tablet 9 0 81.4 96.5 101.3 | 1036 Tablet 9 0 83.2 90.4 101.8 | 105.1
Tablet 10 0 88.7 96.0 99.0 100.4 Tablet 10 0 79.2 84.9 96.8 105.8
Tablet 11 0 87.9 97.0 101.5 | 1025 Tablet 11 0 72.9 78.5 94.6 109.0
Tablet 12 0 87.1 98.3 101.7 | 104.1 Tablet 12 0 83.0 89.4 99.5 105.6
Mean 83.1 95.4 99.8 101.7 Mean 0 75.2 83.4 95.9 107.4
Standard deviation 47 1.7 1.2 1.2 Standard deviation 4.8 4.0 34 24

cal media in vivo liquid chromatography with a spec-
trophotometric detector was used as the most selective
method among available methods since pharmacoki-
netics of placebo of the original drug was unknown.

Mathematical calculation and statistical analysis of
the pharmacokinetic parameters were performed using
WinNonLin v. 5.2 with IVIVC Tool Kit software (Phar-
sight Corp., USA).

Results and Discussion

Based on the results of the biopharmaceutical studies
in vitro using the method for Dissolution Kinetics the
similarity profiles of Valavir film-coated tablets, 0.5 g,
and Valetrex film-coated tablets, 500 mg (GlaxoSmith-
Kline Pharmaceuticals S.A., Poland), were determined.
When releasing into the model medium with pH 1.2
(75 rpm), the similarity factor is 54.79; when releasing

115

The similarity factor f2 = 54.79.

into the model medium with pH 4.5 (75 rpm), the simi-
larity factor is 57.15. It allows to predict similar bio-
availability of the test and reference drugs.

After administration of the test drug Valavir film-
coated tablets, 0.5 g, and the reference drug Valtrex the
mean values of the maximum plasma concentration (C_,,)
of acyclovir in volunteers were 256.31 and 2388.36 ng/mg,
respectively (Table 5). The mean values of the area under
the pharmacokinetic curves from the zero point to the end
point of the blood collection (AUC,,) were 8033.46 ng - h/ml
and 8635.82 ng - h/ml for Valavir and Valtrex, respectively.

Fig. 3 presents the curves of the “concentration-
time” dependence (the arithmetic mean) for acyclovir
in the plasma of volunteers (n = 18) after single-dose
administration of Valaciclovir film-coated tablets, 0.5 g,
and Valtrex film-coated tablets, 500 mg.
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Fig. 1. Dissolution profiles of Valavir film-coated tablets, 500 mg,

and Valtrex film-coated tablets, 500 mg, in the buffer solution with pH 1.2.



ISSN 1562-7241

NEWS OF PHARMACY 4(84)2015

39

Table 3

Dissolution profiles of Valavir film-coated tablets,
0.5 g, in the model medium
(pH 4.5, 900 ml, 75 rpm)

Table 4

Dissolution profiles of Valtrex film-coated tablets,
500 mg, in the model medium
(pH 4.5, 900 ml, 75 rpm)

NOE"a;]C 81 0 Test Drug NO?S;\CO% 4 Reference Drug

Tablet No. Dissolution Time, min Tablet No. Dissolution Time, min

0. 10 15 20 30 0. 10 15 20 30
Tablet 1 0 34.0 52.0 63.4 784 Tablet 1 0 36.9 49.5 62.5 77.0
Tablet 2 0 42.1 60.5 724 83.9 Tablet 2 0 40.1 55.3 65.3 80.0
Tablet 3 0 24.9 38.6 50.8 71.9 Tablet 3 0 447 56.0 64.7 77.7
Tablet 4 0 424 61.0 72.3 86.3 Tablet 4 0 36.2 49.8 59.1 76.1
Tablet 5 0 43.1 60.5 73.8 87.0 Tablet 5 0 41.3 54.0 62.9 78.8
Tablet 6 0 49.2 64.1 75.0 85.5 Tablet 6 0 31.2 40.2 499 65.6
Tablet 7 0 414 57.9 73.3 84.9 Tablet 7 0 37.2 49.7 61.5 77.3
Tablet 8 0 37.5 524 67.1 84.8 Tablet 8 0 37.9 54.7 63.8 81.6
Tablet 9 0 35.1 49.7 63.1 83.1 Tablet 9 0 42.2 55.9 62.9 78.9
Tablet 10 0 446 62.7 74.5 87.1 Tablet 10 0 36.2 49.3 58.4 75.7
Tablet 11 0 49.0 65.2 76.1 89.4 Tablet 11 0 39.2 53.6 61.6 80.0
Tablet 12 0 50.2 63.6 74.8 89.0 Tablet 12 0 32.8 430 51.0 67.1
Mean 0 41.1 57.4 69.7 84.3 Mean 0 38.0 50.9 60.3 76.3
Standard deviation 7.4 7.8 7.4 49 Standard deviation 3.8 5.1 5.0 5.0

Release, %
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The similarity factor f2=57.15.
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Fig. 2. Dissolution profiles of Valavir film-coated tablets, 500 mg,
and Valtrex film-coated tablets, 500 mg, in the buffer solution pH 4.5.
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Fig. 3. The curves of the “concentration-time” dependence (the arithmetic mean) for acyclovir in the plasma of healthy volunteers
after single-dose administration of the drugs Valavir film-coated tablets, 0.5 g, and Valtrex film-coated tablets, 500 mg.
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Table 5
Pharmacokinetic parameters of Valavir film-coated tablets, 0.5 g, and the reference drug Valtrex
Pharmacokinetic parameters
Drugs AUC,, AUC,., AUC,,/ B

Cmaxl ng/mL Tmaxl h ng . h/ml ng . h/ml AUComr % Kell h t1/21 h
Valavirfilm-coated | ;546 34 1.26 8033.46 8371.83 95.98 0.28 2.56
tablets, 0.5 g
Valtrexfilm-coated | ;340 3¢ 1.79 863582 | 902387 95.61 0.29 2.50
tablets, 500 mg

The ranges for 90% confidence intervals for the rela-
tionship between logarithms of the mean values C,_, and
AUC,, of the test and reference drugs were 97.29 + 124.04%
and 86.32 + 102.58% (disregarding the correction fac-
tor, which is equal to 0 in this study, and its In = 0). The
results obtained correspond to the bioequivalence crite-
rion of 80.00-125.00% for C, ., and AUC, ..

The results of the experimental study in vivo, na-
mely the value of C_, , AUC,, and others confirm that
Valavir film-coated tablets, 0.5 g, manufactured by Far-

mak JSC is bioequivalent to the reference drug Valtrex
film-coated tablets, 500 mg, (GlaxoSmithKline Phar-
maceuticals S.A., Poland).

CONCLUSIONS

The biopharmaceutical studies conducted confirm
that Valavir film-coated tablets, 0.5 g, with valaciclo-
vir hydrochloride manufactured by Farmak JSC is bio-
equivalent to the reference drug Valtrex film-coated tab-
lets, 500 mg, (GlaxoSmithKline Pharmaceuticals S.A.,
Poland).
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BIO®APMALEBTUYHI AOCNIOXXEHHA NMPEMNAPATY BANABIP 0,5 r, TABJIETKU, BKPUTI

OBOJTOHKOIO

C.M.l'ypeeesa, A.M.INoii, FO.A.KoHdpamoea, O.I.OkcamumHa

Knroyoei cnoea: 6ioghapmauesmudyHi docnidxeHHs; 6iodocmynHicmb,; 6ioekgiganeHMHicmb;
docnidxysaHul rpenapam, peghepeHmHuli npenapam, mabnemku Banasip 0,5; ekpumi 060/10HKO
Ob6ocHosaHi ma gidobpaxeHi bioghapmayesmuyHi docridxeHHs1 npenapamy Banasip 3 Banayukmiosipy
eidpoxnopudom 0,5 2, mabremku, ekpumi 0b6osioHKor. [NposedeHi bioghapmauesmuyHi OOCTIOKEHHS in
Vitro — riopigHsiHHS rpogbirie po3HuUHeHHs1 mabremok Barasipy 0,5, 8kpumux 060/10HKOK, ma pegepeHm-
Hoeo npenapamy Banbmpekc (mabnemku 500 me, skpumi 060510HKoro, «[nakcoCmimKnsiH @. C.A.»,
lMonbwa) memodukoro «KiHemuka po34UHeHHs». Pe3yribmamu ekcriepumMeHmarnbHO20 OOCTIOXKeHHS in
vivo, a came 3HayeHHs C,,,, AUC,, ma iH. nidmeepdxyroms, wo npenapam Banasip 0,5 e, mabnemku,
8Kkpumi 0b6or1oHKor, supobHuumea MNAT «Dapmak» € bioeksisaneHmMHUM pechepeHmHOMY npenapamy
Banbmpexc 500 me, mabnemku, ekpumi obosoHkoro («nakcoCmimKnsiH @. C.A.», MNonbwa).

BUOD®APMALIEBTUYECKWE UCCNEOOBAHUA NPEMNMAPATA BAITABWUP 0,5 r, TABJNIETKW,

NOKPbITbIE OBOJIOYKON

C.H.l'ypeeesa, A.M.loli, FO.A.KoHOpamoea, E.I.OkcamumHasi
Knroyeesie cnoea: buogapmauesmuyeckue uccredosaHusi; buodocmynHoCMb;
buoaksusaneHMHoOCcMb; uccriedyembil rpenapam; pechepeHmHbIl npenapam; mabnemxu

Banasup 0,5; nokpbimbie obono4ykol

B cmambe obocHosaHbI u ompaxeHbl buoghapmayesmuyeckue uccraedosaHus rnpenapama Banasup
¢ Banauuknosupa audpoxnopudom 0,5 e, mabnemku, nokpbimsie obonoykoul. [MpoeedeHb! buoghap-
Mauyesmudeckue uccriedogaHusl in Vitro — cpasHeHue rpogusiel pacmaopeHusi mabnemok Banasup
0,5, nokpbimbix obosioykol, u peghepeHmMHo20 rpernapama Banbmpekc (mabnemku 500 me, NoKpbI-
mbie obonoukol, «[makcoCmimKnstH ®@. C.A», lNonbwa) no memoduke «KuHemuka pacmeopeHUsi».
Pesynbmamabi 3KkcnepuMeHmarnbHo20 uccriedosaHus in vivo, a uMeHHo 3HaqyeHue C, ..., AUC,, u dp.,
rnoomeepxxdarom, 4mo npenapam Banasup 0,5 2, mabnemku, nokpbimsie 0605104K0U, npousgodcmea
[MAO «®apmak» siensiemcsi buoskeusaneHmMHbIM peghepeHmHoMy ripenapamy Banbmpexc 500 me,
mabnemku, nokpbimsie obonoykol («[nmakcoCmimKnsaiH ®. C.Ax, Nonbwa).



