
[4] Бiофармацевтичні дослідження

Український біофармацевтичний журнал, № 6 (53) 2017ISSN 2311-715X (Print) ISSN 2519-8750 (Online)

UDC 615.454.2:616.65:661.185.76                    https://doi.org/10.24959/ubphj.17.143

V. S. Zaychenko, О. А. Ruban, Ju. S. Masliy, N. A. Gerbina
National University of Pharmacy

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 %.
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Обґрунтування вибору поверхнево-активних речовин у складі супозиторіїв 
для лікування доброякісних захворювань передміхурової залози

Вступ. Профілактика і лікування доброякісних захворювань передміхурової залози залишаються однією з 
актуальних проблем сучасної медицини. Ректальні супозиторії є однією з основних лікарських форм, що вико-
ристовуються в урологічній практиці. З метою надання необхідних органолептичних, фізико-хімічних, техноло-
гічних і осмотичних властивостей до їх складу вводяться поверхнево-активні речовини (ПАР).

Метою даної роботи є вибір оптимальної ПАР та обґрунтування її концентрації у складі супозиторіїв з 
індол-3-карбінолом і мелоксикамом.

Матеріали та методи. Як об’єкти дослідження обрані: носій – ПЕО-основа, емульгатори – Montanox 80, 
Lanette SX, Cremophor RH-40, Myverol 18-04K NF, лецитин соєвий. Проведено дослідження органолептичних (зовніш-
ній вигляд, відсутність вкраплень та розшарувань, однорідність на зрізі), фізико-хімічних (рН, час розпадання), 
технологічних (стійкість до руйнування) і осмотичних (метод діалізу крізь напівпроникну мембрану) власти-
востей супозиторіїв за методиками ДФУ.

Результати та їх обговорення. Модельні зразки супозиторіїв з Montanox 80, Lanette SX та лецитином со-
євим за всіма показниками якості відповідали вимогам ДФУ. Для зниження осмотичної активності супозиторіїв, 
що розробляються, найбільш доцільним виявилось додавання емульгатора Montanox 80 у кількості 3 %, що не 
призводитиме до зневоднення та пересушування слизової оболонки прямої кишки.

Висновки. Експериментальними дослідженнями встановлено, що оптимальною ПАР у складі супозиторіїв 
з індол-3-карбінолом і мелоксикамом, яка забезпечує необхідні якісні характеристики та зменшує гіперосмо-
тичні властивості поліетиленоксидної основи, є Montanox 80 у кількості 3 %.

Ключові слова: доброякісні захворювання передміхурової залози; ректальні супозиторії; ПЕО-основа; поверх-
нево-активні речовини; органолептичні; фізико-хімічні і технологічні властивості; осмотична активність
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Обоснование выбора поверхностно-активных веществ в составе суппозиториев 
для лечения доброкачественных заболеваний предстательной железы

Введение. Профилактика и лечение доброкачественных заболеваний предстательной железы остаются 
одной из актуальных проблем современной медицины. Ректальные суппозитории являются одной из основных 
лекарственных форм, используемых в урологической практике. С целью предоставления необходимых органо-
лептических, физико-химических, технологических и осмотических свойств в их состав вводятся поверхностно-
активные вещества (ПАВ).

Целью данной работы является выбор оптимального ПАВ и обоснование его концентрации в составе суп-
позиториев с индол-3-карбинолом и мелоксикамом.
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Материалы и методы. В качестве объектов исследования были выбраны: носитель – ПЭО-основа, эмульга-
торы – Montanox 80, Lanette SX, Cremophor RH-40, Myverol 18-04K NF, лецитин соевый. Проведено исследование 
органолептических (внешний вид, отсутствие вкраплений и расслоений, однородность на срезе), физико-хи-
мических (рН, распадаемость), технологических (устойчивость к разрушению) и осмотических (метод диализа 
через полупроницаемую мембрану) свойств суппозиториев по методикам ГФУ.

Результаты и их обсуждение. Модельные образцы суппозиториев с Montanox 80, Lanette SX и лецитином 
соевым по всем показателям качества соответствовали требованиям ГФУ. Для снижения осмотической актив-
ности разрабатываемых суппозиториев наиболее целесообразным явилось добавление эмульгатора Montanox 80 
в количестве 3 %, что не приведет к обезвоживанию и пересушиванию слизистой оболочки прямой кишки.

Выводы. Экспериментальными исследованиями установлено, что оптимальным ПАВ в составе суппозиториев с 
индол-3-карбинолом и мелоксикамом, обеспечивающим необходимые качественные характеристики и умень-
шающим гиперосмотические свойства полиэтиленоксидной основы, является Montanox 80 в количестве 3 %.

Ключевые слова: доброкачественные заболевания предстательной железы; ректальные суппозитории; 
ПЭО-основа; поверхностно-активные вещества; органолептические; физико-химические и технологические свой-
ства; осмотическая активность

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 
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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].

It is 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 – 

Table

INfLUENCE Of SURfACTANT ON THE pROpERTIES Of MODEL SAMpLES Of SUppOSITORIES

Name of  
surfactant Appearance

Quality indices
Average 
weight, g

pH of aqueous 
solution

Time of 
disintegration, min

Resistance to 
destruction, kg

Montanox 80

Suppositories of torpedo shape, 
homogeneous, light yellow, with a weak 

specific odor. No inclusions are observed 
on the cut

2.95 ± 0.03 6.58 ± 0.04 43 ± 3 3.0 ± 0.1

Lanette SX 

Suppositories of torpedo shape, 
homogeneous, light yellow, with a weak 

specific odor. No inclusions are observed 
on the cut

2.96 ± 0.03 6.55 ± 0.05 45 ± 2.5 3.2 ± 0.1

Cremophor 
RH-40

Suppositories of torpedo shape, light 
yellow, with a weak specific odor. On the 

cut inclusions are observed
2.99 ± 0.04 6.74 ± 0.04 62 ± 3 3.5 ± 0.1

Myverol 18-
04K NF

Suppositories of torpedo shape, 
light yellow, without a specific odor. 

Heterogeneous
3.05 ± 0.03 7.08 ± 0.06 52 ± 3 3.1 ± 0.1

Soy lecithin 

Suppositories of torpedo shape, 
homogeneous glossy, light yellow, with 

a weak specific odor. There are no 
inclusions on the cut

3.06 ± 0.04 6.25 ± 0.05 44 ± 3 3.05 ± 0.1

Note. n = 5; P = 95 %.

fig. 1. Kinetics of water absorption by model samples from dialysis time
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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.

2. 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. The influence 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 

interests to declare.
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