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Development of the laboratory technology of the combined
pessaries with acyclovir and essential oils

The range of pessaries at the Ukrainian pharmaceutical market is represented by medicines containing substances
of the synthetic origin for the treatment of genital herpes (GH). However, combined drugs with a wide range of phar-
macological action and minimal side effects for treating GH are practically absent, except for rectal suppositories
“Panavir’ containing the purified extract from Solanum tuberosum stem. For this reason the question of expansion of
the range of pessaries based on substances of the plant or synthetic origin is topical and important.

Aim. To develop the laboratory technology of the combined pessaries with acyclovir and essential oils of tea tree
and thyme.

Materials and methods. The technological process for preparing pessaries was carried out in accordance to the
generally accepted rules for preparing suppositories taking into account the nature and physicochemical properties
of active pharmaceutical ingredients (API) and excipients. According to the methods of the State Pharmacopoeia of
Ukraine (SPhU) the following parameters were determined on the samples of pessaries: description, uniformity, pH,
melting point, time of complete deformation, disintegration time, and resistance. Quantitative determination of acyclovir
was conducted by the method of absorption spectrophotometry in the UV spectrum at a wavelength of (265 + 2) nm.
The thermogravimetric studies were performed on a Q-1000 derivatograph of F. Paulik, I. Paulik, L. Efdei system.

Results and discussion. Based on the biopharmaceutical and pharmacotechnological studies conducted the
laboratory technology of the combined pessaries with acyclovir and essential oils of tea tree and thyme has been
developed. The complex of experimental studies on selection of the amount of an emulsifier, fineness and the the
choice of solvent for acyclovir, the choice of the rational technology for pessaries has been conducted. The technology
proposed allows obtaining pessaries in accordance with the requirements of the SPhU.

Conclusions. For the first time the laboratory technology of pessaries with acyclovir and essential oils of tea tree
and thyme has been developed. The results obtained have shown the prospects for further study of the combined
pessaries with acyclovir and essential oils of tea tree and thyme in order to introduce this dosage form into production.
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O. M. NliteiHOBa, HO. B. JleBaukoBa, B. M. YyuieHko

Po3po6ka nabopaTtopHOi TexHonorii KoMOiHOBaHMX NecapiiB 3 aLMKIIOBipOM
Ta ecpipHuMKM oniamun

HasBHWIA acopTUMeEHT necapiiB Ha hapmMaLeBTUYHOMY PUHKY YKpaiHu npeacTaBrneHuii nikapcbkuMmu 3acobamm
ANs nikyBaHHA reHiTanbHoro repnecy (), 4o cknagy SKMX BXOAATb PEYOBUHN CUHTETUYHOTO NOXOMKEHHS. [py Lbomy
KOMOiHOBaHWX npenaparis Ans nikyBaHHs [T 3 WMpokMM cnekTpom dhapMakornorivyHoi Aii Ta MiHimansHUMK NoGiYHUMK
edekTamu BKpar Maro, 3a BUHATKOM peKTarnbHWX Cyno3nTopiis «lMaHagip», WO MICTATb OYMLLEHWNIA EKCTPaKT i3 NaroHis
pocnuHun Solanum tuberosum. Came TOMy MUTaHHS PO3LUMPEHHSI aCOPTUMEHTY necapiiB POCIIMHHOIO MOXO4XKEHHS
abo kombiHOBaHOro cknagy i3 CUHTETUYHMMMN PEYOBUHAMM € BAXKIMBUM | akTyarnbHUM.

MeTa po60oTu — po3pobka nabopaTopHOi TEXHOMOTrii KOMBIHOBaHMX NecapiiB i3 auMKIoBipoM Ta edipHUMUK oMK
YanHoro gepesa i Yabpeuto.

MaTtepianu Ta meToamu. TexHOMOr4YHUIA NpoLEeC NPUroTyBaHHA necapiie 34ilcHoBanu BigNoBigHO 4O 3aranbHo-
NPUNHATUX NPaBUN NPUroTyBaHHSA CYNO3UTOPIIB i3 ypaxyBaHHAM NPUPOAM i (Pi3UKO-XIMIYHUX BNAcTUBOCTEN aKTUBHUX
thapmaueBTUYHUX iHrpedieHTiB (API) Ta gonomixHUX pevoBUH. Ha 3paskax necapiis 3a metogukamu JdPY nposeaeHo
BM3HAYEHHS1 NOKa3HWKIB: ONWC, OAHOPIAHOCTL Macu, pH, TeMnepaTtypu nnaeneHHs, Yac NoBHOI Aedopmallii, Yac pos-
nafaHHs, cTivikicTb. KinbkicHe BU3Ha4YeHHSI aLMKIOBIpy NPOBOAMIN METOAOM abcopOLiiHOi cnekTpodoToMeTpii B YP-
obnacTi cnekTpy 3a OOBXMHU xBUni (265 + 2) HM. TepmorpaBiMeTpUYHi AOCMIAXKEHHS MPOBOAMIU Ha AepiBaTorpadi
Q-1000 cuctemmn . Maynik, I. Maynik, 1. Edaen.

Pesynirat Ta ix o6roBopeHHs. Ha nigcrasi npoBegeHux 6iohapmMaueBTUHHUX | hapMaKo-TEXHOMOMYHNX AOCHIMKEHb
po3pobneHo nabopaTopHy TEXHONOrit0 KOMGIHOBaHUX NecapiiB i3 auMKIoBIpoOM Ta edipHUMY OnisiMKU YalHOTO AepeBa i
Yabpeuto. NpoBeaeHO KOMMNMEKC eKCNepUMeHTanbHUX AOCHiMKeHb 3 MiAdopy KiNbKOCTi emynbratopa, 3apioHeHOoCTi Ta
BMOOPY PO3YMHHUKA A5 aLMKITOBipY, BUOOPY paLioHanbHOI TEXHOMOrii necapiiB. 3anponoHoBaHa TEXHOIOTIA [O3BOSSE
oTpumatu necapii y BignosigHocTi 3 Bumoramu JoV.
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BucHoBku. Bneplue po3pobneHo nabopaTopHy TEXHOMOTIi0 necapii i3 auuknoBipom Ta edipHUMK OnisiMK Yaii-
Horo aepeBa i yabpeuto. Pesynsrati npoBegeHOro AOCHIKEHHS noKasany NepcrnekTUBHICTb NOAanbLIOro BUBYEHHS
KoMGiHOBaHUX necapiiB i3 auukoBipom Ta edipHMMK OnisiMM YaliHOrO AepeBa i YabpeLto 3 METOK BNPOBAMKEHHSA
AaHoi nikapcbKkoi hopmMKn y NPOMUCIIOBE BUPOOHNULITBO.

Knrodoei cnoea: eeHimanbHull eepriec; necapii; po3pobka; mexHosoz2is; auuknosip; ecipHi onii

A. H. JluteunHoga, HO. B. JleBaukosa, B. H. YyeHko

Pa3paboTka nabopaTopHOM TEXHONOrMM KOMOMHUPOBAHHbLIX NeccapueB
C aUMKNOBMPOM U 3(PUPHLIMU MacraMu

AcCCOpPTUMEHT neccapueB Ha hapmaLeBTUYECKOM PbIHKE YKpavHbl MPEACTaBEH NIEKapCTBEHHLIMU CPEACTBAMMU
Onsi nedeHns reHuTanbHoro repneca (IT), B cocTaB KOTOPbIX BXOASAT BELLECTBA CUHTETUYECKOrO NpoucxoxaeHus. MNpu
3TOM KOMOMHMPOBaHHbIX NpenapaToB Ans fnedeHus T ¢ Wwmpoknm cnekTpom hapMakonormyeckoro 4eNCTBUS U MUHN-
MarnbHbIMW NOOOYHBIMY 3hPEKTaMM O4YEHb Maro, 3a UCKIMIOYEHNEM PeKTarbHbIX Cynno3uTopues «llaHaBmpy, B COCTaB
KOTOPbIX BXOAUT OYMLLIEHbIN 3KCTPAKT U3 ctebnen pactennsa Solanum tuberosum. NoaTomy BONpoC O pacluMpeHnmn
accopTUMEHTa NneccapueB Ha OCHOBE BELLECTB PaCTUTENBHOMO MPOUCXOXAEHUS UMM KOMOMHMPOBAHHOMO COCTaBa C
BeLLleCTBaMM Ha OCHOBE PaCTUTENbHOIO U CUHTETUYECKOTO NMPOUCXOXKAEHNS O4YEHb BaXKEH U aKTyaneH.

Lenb paboTtkl — pa3paboTka nabopaTopHO TEXHONOMMM KOMOMHUPOBAHHbIX NECCapueB C aLMKIOBUPOM 1 adup-
HbIMW Macnamu YyaHoro aepesa v Yabpeua.

MaTtepuanbi n metoabl. TEXHONOMMYECKUIA NPOLLECC NPUTOTOBIEHNSI MeccapueB NPOBOANMIN B COOTBETCTBUU
C OBLLEeNnpUHATEIMU NPaBUnamMn NPUroTOBNEHNSA CYNMNO3UTOPUEB C YH4ETOM NPUPOAbI U (PUMKO-XUMUYECKUX CBOWCTB
aKTUBHbIX papMaLeBTMYeckux HrpeamneHToB (A®U) n BcnomoratenbHbix BellecTB. Ha o6pasuax neccapmes no me-
Toamkam ®Y npoBefeHO onpefeneHne nokasaTtenei: onnucaHne, 0O4HOPOAHOCTL Macchl, pH, TemnepaTypa nnasne-
HWS, Bpems NonHon aedopmauum, BpeMsi pacnagaeMocTu, CTOMKOCTb. KonnyecTBeHHoe onpeaeneHme aumknosupa
NPOBOAMIM METOAOM abcopbLMOHHOM cnekTpodoToMeTpum B YP-06nacTu cnektpa npy ASIMHe BOSHbI (265 + 2) HM.
TepmorpaBmmeTpuyeckie ncenegoBaHns nposogunu Ha gepusatorpade Q-1000 cuctembr @. Maynuk, W. Maynuk,
J1. 3dbaen.

PesynbraTtbl u Ux 06¢cyxaeHue. Ha ocHoBe npoBeeHHbIX BrodapmaLeBTUHECKUX U (hapMaKo-TEXHONOMMYECKUX
uccnenoBaHuii paspaboTtaHa nabopartopHasi TEXHONOMMS KOMOMHUPOBAHHBLIX NECCapUeEB C aUUKITOBMPOM U1 3MPHbI-
MU Macnamu YanHoro fepesa n Yabpeua. [poBeaeH KOMMMEKC aKCnepMMEHTarnbHbIX UCCNEeAoBaHWIA No Noabopy Ko-
nvMyecTBa aMynbratopa, M3Menb4eHHOCTM U BbIOOPY pacTBOPUTENS AN auuKIoBMpa, BbIOOPY paumoHanbHON TEXHO-
noruv neccapwves. MNpeanoxeHHas TEXHONOrMA NO3BONSET NOMYYNTL Neccapum B COOTBETCTBUM C TpeboBaHuaMY DY,

BbiBoabl. Briepsbie paspaboraHa nabopaTopHas TEXHONOMMS neccapyes C auMKNoBUPOM U A(UPHBLIMY Macnamm
YariHoro aepesa 1 Yabpeua. Pe3ynsraTbl NpoBEAEHHOMO MCCefoBaHNs Nokasany NepcrekTMBHOCTb AalbHENLero
N3y4YeHnss KOMOMHUPOBaHHBIX NECCapueB C aLUKNOBMPOM U 3OMPHBIMU Macnamu YaHoro fepesa v yabpeua C Lienbio

BHEeAPEHWs JaHHOW NekapCTBEHHOWM (hOpMbl B MPOMbILLNEHHOE NPOU3BOACTBO.
Knroveenle cnoea: ceHumarnbHbIl 2epriec; neccapuu; paspabomeka; mexHoI02usi; ayukiosup; sghupHbie Mmaca

Among sexually transmitted diseases genital herpes
(GH) takes the second place by prevalence after tricho-
moniasis. According to the statistic data only in the USA
every 4-6 inhabitants of the country are carriers of the
virus [1]. In this connection there is the active world-
wide search of antiherpes drugs, it has led to creation
of a group of anomalous nucleosides — acyclovir and its
derivatives [2, 3]. Acyclovir is one of most often pre-
scribed antiviral drugs, the “gold” standard of the treat-
ment of GH. Among the existent antiviral drugs of the
synthetic origin it is the safest, however, with rather low
bioavailability (about 20 %) [4]. It is known that one
of ways of increasing bioavailability and efficiency of
acyclovir is its use in the combination with other drugs.
The best results are observed while using drugs with dif-
ferent mechanisms of action. The studies on the anti-
herpes activity of substances of acyclovir, essential oil
of tea tree, essential oil of thyme and pessaries with acy-
clovir have demonstated that they effectively suppres-
sed reproduction of herpes virus type 2. It has been shown
on the experimental model of herpes infections in guinea
pigs that pessaries with the original composition cotain-
ing acyclovir and essential oils are an effective prophy-
lactic and therapeutic drug [5].

It is known that when developing the technology of
vaginal dosage forms the type and amount of excipients
are important since completeness and speed of release
of medicinal substances from pessaries depend exactly
on them.

Materials and methods

The technological process for preparing pessaries was
carried out in accordance to the generally accepted rules
for preparing suppositories described in the State Phar-
macopoeia of Ukraine (SPhU) [6]. The following pa-
rameters were determined on the samples of pessaries:
description, homogenity, pH, melting point, the time of
complete deformation, disintegration time, and resistan-
ce [7]. Quantitative determination of acyclovir was con-
ducted by the method of absorption spectrophotometry
in the UV-spectrum at a wavelength of (265 £+ 2) nm
using the method developed by authors [ 8]. The ther-
mogravimetric studies were performed on a Q-1000 de-
rivatograph of F. Paulik, 1. Paulik, L. Efdei system (with
platinum-rhodium thermocouple when heating the samples
in platinum crucibles from 18 °C to 250 °C in the air).

It is known that when developing pessaries for the
treatment of GH, in accordance to medical and biologi-
cal requirements, it is better to use fatty suppositorial
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bases, such as witepsol, hard fat, etc. The use of the well-
known hydrophilic bases, namely macrogols possessing
the osmotic activity in this disease is unacceptable.

As experimental studies preliminary conducted shows,
it is better to use witepsol as a base in pessaries with
acyclovir and essential oils for the treatment of GH.

The rational dose of the active substance — acyclo-
vir was determined according to the literature data and
confirmed by the biological studies conducted [9]. Es-
sential oils of tea tree and thyme were preliminary dis-
solved in a hydrophobic base.

Pessaries with the weight of 4.0 g were prepared in
the laboratory conditions by the pouring method using
the following technology: acyclovir was weighed in a
mortar and stirred for 5 min. In an intermediate contain-
er lecithin was weighed, it was previously wet in water
with pH 3.5-4.5 at the temperature of 38 °C and put in a
mortar carefully triturating with acyclovir.

The base was weighed in a porcelain cup, melt on
a water bath, cooled, and essential oils were introduced
while stirring. To the mixture in the mortar the base with
oils was transferred from a porcelain cup and accurately
mixed. The resulting suppository mass was placed in a
porcelain cup, melt and poured out in the suppositories
forms preliminary prepared.

The organoleptic and physicochemical properties were
studied on the samples of pessaries obtained.

It is known that one of the quality indexes of pes-
saries containing API that are insoluble neither in water
nor in the base is degree of their dispersion. It affects
the uniform distribution of API in the suppository mass,
dosing accuracy, as well as the release process and the
therapeutic action manifestation. These parameters can
be affected due to API disintegration and introduction
of surfactants. The following parameters as description,
mass uniformity, average weight, melting point, time of
complete deformation, disintegration time, pH of water
solutions were determined according to the SPhU.

Results and discussion

The estimation criterion for the composition of samp-
les of pessaries studied were organoleptic and physico-
chemical parameters (uniformity, melting point, disin-
tegration time, time of complete deformation).

The results of microscopic analysis have shown that
acyclovir powder has a polydisperse composition, ac-
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The powder amount in the sieve, %

Fi

g. 1. The nominal particle size (the sieve number) after
disintegration of acyclovir for 5 min

cording to the requirements of the SPhU it allows to re-
fer it to fine powders. In addition, the powder is capab-
le of agglomeration under the action of electrostatic for-
ces, and this can have negative consequences when pou-
ring the suppository mass from the reactor (nonunifor-
mity of dosing and appearance of sedimentation).

The analysis of the acyclovir powder image in 100 times
magnification has shown that particles, mainly, belong
to the following fractions: up to 63 um and 180-250 um.
To obtain the homogeneous powder the additional stage
of disintegration was conducted for 3, 5, 7 min. The stu-
dies showed that after disintegration of acyclovir pow-
der for 5 min the basic fraction of the powder was in the
range up to 63 pm, it was about 93 %j; this size of partic-
les should provide uniformity of the suppository mass.

When developing the technological process the me-
thod of acyclovir introduction to the composition of pes-
saries was studied. The content of acyclovir in pessaries
was 5 %, and it should be introduced into a medicinal
form as a suspension (Fig. 1).

According to the literature data acyclovir is poorly
soluble in water. To improve dispersologic indicators of
acyclovir surfactants, namely lecithin and Tween-80, were
chosen. Preliminary, lecithin was wet in water with pH
3.5-4.5 at 38 °C, and then triturated with acyclovir.

The samples of pessaries on witepsol with the sur-
factants selected (lecithin and Tween-80) were prepared
for our studies. The organoleptic and physicochemical
properties were studied in these samples.

When choosing surfactants only those permitted to
the use in pharmacy practice were used. The amount of
the emulsifier selected must provide the complete and
prolonged release of acyclovir; it will allow maintaining
its effective concentration in the vagina for a long time.

For optimization of the composition lecithin and
Tween-80 were added in the concentrations of 1, 3, 5, 7 %.
When introducing these surfactants in the suppository
bases in the amounts of 1 and 3 % the uniformity of
substances in all samples was not reached. When intro-
ducing Tween-80 in the concentration of 5 % the sup-
pository mass became soft, and had low values of dama-
ge tolerance. When using lecithin in the concentration
of 5 and 7 % the uniformity and damage tolerance were
observed in the suppository mass according to the re-
quirements of the SPhU. Therefore, it was sufficient to

Fig. 2. The degree of dispersion of the suppository mass of
pessaries with acyclovir and essential oils, magnification x 100



ISSN 2415-8844 (Online)

VISNIK FARMACII 3 (91) 2017

ISSN 1562-7241 (Print) 31

100 1

80 1

60 -

40 -

Amount of acyclovir

20 1

*
*
*

0 T T
20

30 40

Time, min
Fig. 3. Kinetics of acyclovir release (G %) in the samples of pessaries with lecithin

introduce lecithin in the concentration of 5 %. It was
also found that disintegration of acyclovir with lecithin
allowed decreasing its degree of dispersion to 5-10 pm
(Fig. 2).

In order to study the effect of surfactants on acyclo-
vir release the biopharmaceutical studies were conduc-
ted on the samples of pessaries with the content of leci-
thin of 5 %. To assess availability of the medicinal form
the test “Dissolution” for solid dosage forms was used.
As a medium 0.1 M solution of hydrochloric acid was
used at 37 °C. The samples of the dialysate were taken
in 5, 15, 25, 35 and 45 min. The amounts taken were
filled with new portions of the dialysis medium. Quan-
titative determination of acyclovir in the dialysate was
conducted by the method of absorption spectrophotometry.

During the whole experiment there was a gradual
increase of the acyclovir concentration in the acceptor
medium, and in 20 min approximately 98 % was found.

The process of acyclovir release from pessaries prepa-
red on the witepsol base, but without lecithin, was con-
siderably slower and did not reach the required comple-
teness. The results of the experiment indicate that the
amount of surfactants selected in the samples of pessa-
ries provides the complete and prolonged acyclovir re-
lease, and it allows maintaining its effective concentra-
tion in the vagina for a long time. The research results
on acyclovir release are presented in Fig. 3.

The thermogravimetric studies allowed to detemine
the effect of the temperature modes of API on the tech-
nological process of the suppository mass production,
as well as the compatibility of active substances and
excipients in the composition of pessaries. This method
allows to find the thermal effects of decomposition of
medicinal substances and excipients in the multicompo-
nent suppository mass [10]. Thermograms of the samp-
les of the substances studied are given in Fig. 4.
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Fig. 4. Thermograms of the AFI and pessaries studied
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Fig. 5. The dependence of structural viscosity of the suppository mass (1) and the base (2) on temperature

Table
The pharmacotechnological indexes of pessaries with acyclovir and essential oils of tea tree and thyme
Description of the Melting point, Uniformity Total.deforrqarlon Dlsmtegra.tlon time, oH
sample of pessaries °C time, min min
There should be no
Pessaries are light Not more than speckles on the cut. Not more than 15 | Not more than 30 | 4.50-5.50
yellow on witepsol 37 There can be the
presence of air

Conformed with norms 36.7 Conformed with norms 12.8 23 4.95

According to the data of the thermogravimetric ana-
lysis conducted it has been found that acyclovir in the
temperature range of 45-90 °C is characterized with the
gradual processes of moisture evaporation. The loss in
the maximum at 280 °C is 63 %, i.e. the substance of
acyclovir is relatively thermostable and does not change
the chemical structure to 160 °C.

Essential oils of tea tree and thyme begin to decom-
pose at a temperature of 80-81 °C and are characterized
with one considerable exothermal effect with the maxi-
mum at the temperature of about 100 °C. The process of
the sample destruction ends at the temperature of 220 °C
[11, 12].

The process of decomposition for pessaries occurs
in three stages. The first stage (30-40) °C is characteri-
zed with the insignificant loss of the mass and is accom-
panied with the endo-effect, i.e. a gradual loss in mass.
The second (130-160) °C and the third (330-400) °C
stages are characterized with the rapid ongoing process
of destruction and accompanied with considerable exo-
thermal effects. Losses on these stages are 91 %.

Based on the studies conducted it has been found that
active substances and excipients are relatively heat-re-
sistant. According to the results presented in Fig. 4a, 4b,
4c it is seen that in the temperature range studied there is
no decomposition of medicinal substances and the che-
mical interaction between the components of the sup-
pository mass.

To determine the optimal temperature of the manu-
facturing process and the suppository mass dosing, the
rate and time of mixing the rheoparameters of pessaries
were studied within the range of 35-50 °C [13].

At a temperature above 45 °C the suppository mass
(witepsol base) has very low rheoparameters, therefore,
sedimentation of acyclovir is possible when preparing
and dosing the drug, and it can result in stratification of
pessaries. When decreasing the temperature to 35 °C the
structural and mechanical properties of the suppository
mass increase, the fluidity slows down, and this results
in difficulty of the dosing process. Hence, the optimal
temperature for preparing and dosing the suppository
mass is 40-45 °C (Fig. 5).

Thus, the studies conducted allowed to develop the
technology of pessaries with acyclovir and essential oils,
as well as to determine the pharmacotechnological indexes
of pessaries met the requirements of the SPhU (Table).

CONCLUSIONS

1. Based on the biopharmaceutical and pharmaco-
technological studies conducted the laboratory technolo-
gy of the combined pessaries with acyclovir and essen-
tial oils of tea tree and thyme has been developed.

2. The technological process of pessaries with acy-
clovir and and essential oils in the pharmacy conditions
has been described in the standard operating procedure.

Conflict of Interests: authors have no conflict of
interests to declare.
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