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JUSTIFICATION OF SURFACE-ACTIVE SUBSTANCES CHOICE
IN COMPOSITION OF SUPPOSITORIES FOR TREATMENT
OF PROSTATE GLAND BENIGN DISEASES

Introduction. Prevention and treatment of benign prostatic diseases remain one of the pressing problems of modern
medicine. Rectal suppositories are one of the main dosage forms used in urological practice. In order to provide the
necessary organoleptic, physico-chemical, technological and osmotic properties, into their composition surfactants are
introduced.

The aim of this work was to select the optimal surfactant and to substantiate its concentration in the suppositories
with indole-3-carbinol and meloxicam.

Materials and methods. As the research objects have been selected: the carrier - PEO-base, emulsifiers - Mon-
tanox 80, Lanette SX, Cremophor RH-40, Myverol 18-04K NF, soy lecithin. The investigation of organoleptic (appearance,
absence of inclusions and stratifications, homogeneity at the cut), physico-chemical (pH, time of decomposition), tech-
nological (resistance to destruction) and osmotic (dialysis through a semipermeable membrane) properties of the sup-
positories by the methods of SPU has been performed.

Results and discussion. Model specimens of suppositories with Montanox 80, Lanette SX and soy lecithin comply
with the requirements of the SPU for all quality indices. In order to reduce the osmotic activity of the developed sup-
positories, the addition of Montanox 80 emulsifier in the amount of 3 % was found to be most appropriate, which would
not result in dehydration and overdrying of the rectum mucosa.

Conclusions. Experimental researches have established that the optimal surfactant in the composition of the sup-
positories with indole-3-carbinol and meloxicam, which provides the necessary qualitative characteristics and reduces
the hyperosmotic properties of the polyethylene oxide base, is Montanox 80 in the amount of 3 %.

Key words: benign diseases of prostate gland; rectal suppositories; PEO-base; surface-active substances; organoleptic;
physico-chemical and technological properties; osmotic activity

B. C. 3aitueHko, O. A. Py6aH, 10. C. Maciii, H. A. T'ep6ina
OGrpyHTYyBaHHS BUGOPY NOBEPXHEBO-aKTUBHUX PEYOBHUH Yy CKJIaJi Cyno3uTopiiB

AJIA JIIKyBaHHA 406pPOsAKiCHUX 3aXBOPHBaHb IepeAMiXypoBoi 3271031

Beryn. [IpodinakTuka i JikyBaHHs J06POSIKICHUX 3aXBOPIOBaHb IepeMiXypoBoi 321031 3a/IMIIAIOTHCS OJHIEI0 3
AKTyaJbHUX NPO6JIeM cydacHOI MeUIIMHH. PeKTabHi cyno3uTopii € 0jHi€I0 3 OCHOBHHUX JiKapCbKUX GOpPM, 1110 BUKO-
PUCTOBYIOTHCS B yPOJIOTiYHIN NpaKTHULi. 3 METOI Ha/JaHHS HEOOXiZTHUX OPraHoJIeNTUYHUX, Gi3UKO-XiMIYHUX, TEXHOJIO-
riYHMX i OCMOTHYHHUX BJIACTUBOCTEH JI0 iX CKJIa/ly BBOAATHCA NOBEPXHEBO-aKTUBHI peyoBuHH ([TAP).

MeTo10 faHoi po6oTH € BUuOGip onTuManbHOI [IAP Ta o6rpyHTyBaHHA ii KOHLEeHTpaLii y ckJaaji cyno3uTopiis 3
iH/101-3-Kap6iHOJIOM i MEJIOKCUKaMOM.

Marepiaiu Ta MeToau. Sk 06’€KTH AocipkeHHs o6paHi: Hocil — [IEO-ocHOBa, emysnbratopu - Montanox 80,
Lanette SX, Cremophor RH-40, Myverol 18-04K NF, nenntrH coeBuil. [IpoBeieHO AOC/TIPKEHHST OpraHOJIeNTUYHHMX (30BHILI-
Hill BUIVISIJ, BiZICYTHICTb BKpaIJIEHb Ta pO3IlIapyBaHb, OAHOPiAHICTb Ha 3pi3i), pizuko-ximMiuHux (pH, yac po3najganHs),
TEXHOJIOTIYHHUX (CTIMKICTB K0 pyHHYBaHHA) i OCMOTHYHHUX (MeTOJ Aiali3y Kpi3b HaNiBOPOHHUKHY MeM6paHy) BJIACTH-
BOCTeH cymno3uTopiiB 3a MeToauKkamu Y.

Pe3ysbTaTH Ta iX 06roBopeHHs. Mo/ies1bHI 3pa3ku cyno3uTopiiB 3 Montanox 80, Lanette SX Ta siequTHHOM co-
€BUM 3a BCiMa MOKa3HHWKaMHU SIKOCTi BiznoBiganu Bumoram JA®Y. /iyt 3HMKEHHS] OCMOTUYHOI aKTHBHOCTI CYyIIO3UTODIiB,
1110 pO3POGIIAIOTHCSA, HAaHGIIbII AOLITBHUM BUABUIOCH JJ0AaBaHHs eMysnbraropa Montanox 80 y kinbkocTi 3 %, 110 He
IPU3BOAUTHME []0 3HEBOJAHEHHS Ta [epecyllyBaHHs CJM30B0I 060I0HKU NPAMOI KMIIKH.

BucHOBKH. ExcriepuMeHTa/bHUMH JJOC/Ii/KeHHSIMU BCTAaHOBJIEHO, 10 onTUMasbHOM [IAP y ckiazi cynosuTopiiB
3 iH0/1-3-Kap6iHO/IOM | MesIoKCHKaMOoM, sika 3abe3nedyye Heo6XiAHI AKiCHI XapaKTepUCTHUKU Ta 3MEHIIYE rinepocMo-
TUYHI BJIACTUBOCTI M0J1ieTUJIEHOKCHU/IHOT 0CHOBH, € Montanox 80 y kinbkocTi 3 %.

Kamwouoei cnoea: dobposikicHi 3axeoprosaHHs nepedMixyposoi 3a103u; pekmawvHi cyno3umopii; [IEO-ocHosa; nogepx-
Hego-aKmusHi pevo8UHU; 0p2aHoenmu4Hti; gizuko-XiMIuHi | mexHo10214HI 81acMUB0CMI; OCMOMUYHA AKMUBHICMb

B. C. 3aitueHkKo, E. A. Py6aH, 0. C. Macauii, H. A. Tep6una
0O60CcHOBaHHe Bbl60pa MOBEPXHOCTHO-AKTHBHBIX BELIIECTB B COCTABE CYIIINMO3UTOPUEB
AJIsA JIeYeHUus ,Z[OﬁpOKa‘leCTBEHHbIX 3a60J/1eBaHU Hpe,C[CTaTeJILHOﬂ KeJie3bl

BBepeHnue. [IpoduiakTuka U JeyeHHe JOOpOKaueCTBEHHBIX 3a60/1eBaHUI IPe/CTaTeIbHON XKesle3bl 0CTAIOTCS
O,ElHOﬁ W3 aKTYyaJIbHbIX l'[pOGJIQM COBpeMeHHOﬁ MeIHULMHBI. PekTanbHble CyNIO3UTOPHHU ABJIAOTCA OAHOI‘/JI U3 OCHOBHBIX
JIEKAapCTBEHHbIX CI)OpM, HCIIOJIb3YEeMbIX B ypOJIOI‘H‘leCKOﬁ IIpaKTHUKE. C LeJIbIO ITpefoCTaBJIeHUA HeO6XOAI/IMbIX OpraHo-
JIEIITUYECKUX, (1)1/]3]/1}(0-XI/IMI/I'-IECKI/IX, TEXHOJIOTUYECKUX U OCMOTUYECKUX CBOﬁCTB B UX COCTaB BBOAATCA HOBerHOCTHO-
akTUBHbIe BelecTa ([1AB).

Lles1b10 JaHHOW paboTHI ABJISIETCS BLIOODP onTHMaibHOTO [IAB 1 060CHOBaHME ero KOHIIEHTPAIUK B COCTaBe CyTI-
MO3UTOPUEB C UH/0J1-3-KapOUHOJIOM U MEJIOKCHKAMOM.
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MarepuaJjibl M METOABL. B kauecTBe 06'bEKTOB HCC/IEJ0BAHUS OGbIIN BEIGPAHbI: HOCUTEb — [190-0CcHOBA, aMyJ1bra-
Topbl - Montanox 80, Lanette SX, Cremophor RH-40, Myverol 18-04K NF, nenutus coeBbiil. [IpoBesieHO ucciejoBaHue
OpraHoJIENTHYECKUX (BHEIIHUH B/, OTCYTCTBYE BKpAIlJIEHUH U PACCI0EHUH, OTHOPOAHOCTD Ha cpe3e), GU3UKO-XU-
Mudeckux (pH, pacnazaeMocTh), TeXHOJIOTHYeCKHUX (YCTOXYMBOCTD K Pa3pyIleHNI0) U OCMOTHYECKUX (MeTO/ ANain3a
yepes MoJIyNpoHHUIaeMyt0 MeM6GpaHy) CBOMCTB CyNIO3UTOPUEB 10 MeToAuKaM ['DY.

Pe3ysnbraThl M UX 06CYKAeHHe. Mo/iesbHbIe 06pa3iibl cynno3uTopues ¢ Montanox 80, Lanette SX 1 sieuTHHOM
COEBBIM 110 BCeM NOKa3aTeJisiM KayeCcTBa COOTBETCTBOBA/IM TpeboBaHUAM ['DY. [l/isi CHUIKEHUSI 0CMOTUYECKOW aKTUB-
HOCTH pa3pabaThIBaeMbIX CyNIO3UTOPHUEB HAaUOOJIEE 1IEIECO0OPA3HBIM SIBUJIOCH JJ06aBIeHHe aMyibraTopa Montanox 80
B KosinyecTBe 3 %, UTO He IPUBEJET K 06€3BOXKUBAHUIO U IEPECYLIMBAHUIO CIM3UCTON 060JI0YKH MPSMON KUIIKH.

BbIBO/bI. JKCIIEPUMEHTATbHBIMU UCC/Ie/JOBAHUSIMU YCTAaHOBJIEHO, YTO ONTHMaIbHBIM [IAB B cocTaBe cynno3utopures ¢
HUH/10J1-3-Kap6UHOJIOM U MEJIOKCUKaMOM, 06eclieYyrBaloIiUM He0OX0AUMble Ka4YeCTBEHHbIE XapaKTEPUCTUKU U YMeHb-
LIAIIUM I'MIIEPOCMOTHYECKHEe CBOMCTBA MOJU3TUIEHOKCUHOM OCHOBBI, fABJIsseTcs Montanox 80 B kosinyecTse 3 %.

Kawouesvle cn08a: dobpokavecmserHble 3a601e8aHUsL NpedcmameabHOU Jicee3bl; peKma/ibHble Cynno3umopuu;
I190-ocHo8a; nog8epXHOCMHO-aKMuUBHble eujecmaa; op2aHoienmuyeckue; usuko-xumuveckue U mexHoa02uveckue ceoli-

cmea; ocmomu4veckas dKmueHoOCmb

INTRODUCTION

The growth of benign prostatic diseases among men
over 30 years is a serious problem, the solution of which de-
pends on the availability and implementation of modern
medical products in the medical practice [1-3]. It is known
that the result of treatment depends not only on the cor-
rectly chosen medicinal product, but also on the way of
its administration. Many clinicians prefer rectal admi-
nistration, noting its positive aspects such as: increasing
the speed of absorption and local effect of drugs on in-
flammation, prolonged therapeutic effect, reduced levels
of side effects, the possibility of combination of several
drugs, etc. [4-6]. In this regard, the aim of our research
was to develop the composition and technology of rectal
suppositories containing as APIs indole-3-carbinol and
meloxicam [7].

The main step in creating a new dosage form is the
choice of pharmaceutical factors, since by their regula-
tion it is possible to change the pharmacokinetic parame-
ters, biological availability and pharmacological effect [8].

As is known, the properties of drugs in the form of
suppositories are most affected by the presence in their
composition of surface-active substances (surfactants).
According to literature, they can exacerbate, diminish or
change the nature of APIs action. The introduction of sur-
factants in the base provides a high degree of API dis-
persion and solubility, increases the interaction zone, re-
ducing the surface tension between the carrier of the ac-
tive substance and the mucous membrane of the rectum,
which improves the intensity of diffusion and resorption
of medicinal substances, and also contributes to their bet-
ter absorption [9-11].

The aim of these studies was to substantiate the choice
of surfactants in the composition of suppositories for the
treatment of benign prostatic diseases.

MATERIALS AND METHODS
The following objects were selected for research: the
suppository base - an alloy of polyethylene oxides with
a molecular weight of 400 and 1500; surfactants - Mon-
tanox 80 (Seppic, USA), Lanette SX (Basf, Germany), Cre-
mophor RH-40 (Basf Personal Care and Nutrition GmbH,

Germany), Myverol 18-04K NF (Kerry Group, Malaysia)
and soy lecithin (Kanav Aronomy, India).

Suppositories were prepared by pouring. Subsequ-
ently, the following indices were assessed: organoleptic
(appearance, absence of inclusions and stratifications, ho-
mogeneity at the cut), physical and chemical (pH, time
of decomposition) and technological (resistance to de-
struction). The study of model samples of suppositories
was carried out in accordance with the SPU according to
standard methods [12].

The study of surfactants influence on the osmotic pro-
perties of suppositories was carried out by dialysis thro-
ugh a semipermeable membrane with subsequent deter-
mination of the mass of the sample at regular intervals
of time for 7 hours [13-14].

RESULTS AND DISCUSSION

In order to select the optimal emulsifier, supposito-
ries were made on a polyethylene oxide basis, which was
selected on the basis of previous pharmacological studies,
with the addition of various surfactants: Montanox 80
(polysorbate-80), Lanette SX (emulsifier No. 1), Cremo-
phor RH-40 (PEG-40 hydrogenated castor oil), Myverol
18-04K NF (distilled monoglycerides) and soya lecithin
at a concentration of 3.0 % of total weight. The influen-
ce of surfactant on the properties of model samples of
suppositories was studied. The obtained results of the
research are presented in the Table.

As can be seen from the data presented in Table, all
model samples met the requirements for the quality of
suppositories in terms of average weight and resistance
to destruction. However, it should be noted that suppo-
sitories with Myverol 18-04K NF had a slightly higher
acidity than the rest of the samples, in addition, they were
heterogeneous.

Suppositories that contained Cremophor emulsifier
RH-40 also did not meet the requirements in appearance
and time of disintegration. Thus, for further research, mo-
del suppository samples with Montanox 80, Lanette SX
and soy lecithin have been chosen.

An important specific indicator that characterizes cer-
tain properties of drugs in the form of suppositories for

[5]
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Table

INFLUENCE OF SURFACTANT ON THE PROPERTIES OF MODEL SAMPLES OF SUPPOSITORIES

Quality indices
Name of Appearance A H of Ti f Resi
surfactant pp verage pHofaqueous | Timeo . e51star.1ce to
weight, g solution disintegration, min | destruction, kg
Suppositories of torpedo shape,
Montanox 80 | omogeneous, light yellow, with aweak | -, 55, o3 | 6554 0,04 43+3 3.0£0.1
specific odor. No inclusions are observed
on the cut
Suppositories of torpedo shape,
homogeneous, light yellow, with a weak
Lanette SX o - . 2.96 £0.03 6.55 +0.05 4525 32+0.1
specific odor. No inclusions are observed
on the cut
Cremophor Supp051.tor1es of torpe(?c? shape, light
RH-40 yellow, with a weak specific odor. On the | 2.99 + 0.04 6.74 + 0.04 62+3 3.5+0.1
cut inclusions are observed
Myverol 18- . Supp051torle.s of torpedo .shape,
04K NF light yellow, without a specific odor. 3.05+0.03 7.08 £ 0.06 52+3 3.1+0.1
Heterogeneous
Suppositories of torpedo shape,
Soy lecithin | Pomoseneous glossy, light yellow, with |5 o\ 04 | 625+ 0.05 4443 3.05+ 0.1
a weak specific odor. There are no
inclusions on the cut

Note.n =5; P =95 %.

the treatment of benign prostatic diseases is their osmo-
tic activity. It should be noted that the value of this in-
dicator depends mainly on the type of suppository base
and, if necessary, can be corrected by the addition of a
surfactant [13].

Itis known that one of the disadvantages of the poly-
ethylene oxide base is its high osmotic activity, which can
lead to dehydration of cells at contact of the base with
the affected inflammatory sites [14-15]. The hydrophilic
part of a surfactant is capable of forming hydrogen bonds
to the active centers of polyethylene oxide, and with its
long lipophilic “tail” shield a part of its hydroxyl groups,
thereby blocking access of water molecules to them. This
is what causes the decrease of the PEO-base osmotic activity.

Therefore, the next step in our work was the final selec-
tion of surfactant and determination of its amount in order to
reduce the hyperosmotic properties of the suppository base.

When choosing a surfactant, samples of supposito-
ries without and with the addition of such emulsifiers as
Montanox 80, Lanette SX and soy lecithin at a concentra-
tion of 3 % were studied.

The study of osmotic activity was carried out by dia-
lysis through a semipermeable membrane with the fol-
lowing determination of the weight of the sample at equal
intervals of time for 7 hours. The research results are
shown in Fig. 1.

The conducted studies have shown (Fig. 1) that the
smallest osmotic activity has a sample with Montanox 80 -
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Fig. 1. Kinetics of water absorption by model samples from dialysis time
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Fig. 2. The dependence of the amount of absorbed liquid on the dialysis time of samples with different
contents of Montanox 80

the amount of absorbed fluid was 215 % for 7 hours of
research. The amount of absorbed liquid in samples with
other surfactants (Lanette SX, soy lecithin) and without
emulsifiers was within the range of 225-285 %.

Thus, on the basis of the conducted studies it can be
concluded that to reduce the hyperosmotic properties of
the polyethylene oxide base, it is most appropriate to add
emulsifier Montanox 80.

The next step in our research was to find the opti-
mal concentration of Montanox 80 needed to reduce the
osmotic activity of suppositories. To do this, samples were
prepared with the addition of 1, 3, 5 and 7 % Montanox
80 to the PEO-base. The results are presented in Fig. 2.

The results of the study have shown (Fig. 2) that the
addition of Montanox 80 at a concentration of 1 % did not
significantly reduce the osmotic activity - the total amount
of absorbed water for 7 hours of the experiment was 195 %.
Adding Montanox 80 at concentrations of 3 % and 5 % pro-
vided absorption of water at almost the same level - 215 %
and 230 % respectively. Addition of Montanox 80 at a
concentration of 7 % proved to be inappropriate as it re-
sulted in loss of mechanical stability of suppositories.

CONCLUSIONS

1. The analysis of scientific literature has established

the importance of developing a domestic medicinal

product in the form of rectal suppositories for the
treatment of benign prostatic diseases.

It has been established that one of the most impor-

tant issues in the creation of suppositories on the

PEO-base is the choice of emulsifiers in their com-

position, as which Montanox 80, Lanette SX, Cremo-

phor RH-40, Myverol 18-04K NF and soy lecithin have
been used.

3. Theinfluence of surface-active substances on the or-
ganoleptic, physical-chemical, technological and os-
motic properties of model samples of suppositories
has been studied.

4. Based on the data obtained, as a surfactant Monta-
nox 80 was chosen in a concentration of 3 %, which
allowed obtaining the most aggregately stable sys-
tems and provided the necessary osmotic activity for
the suppositories being developed.

Conflict of Interests: authors have no conflict of
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