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Pessaries with clindamycin phosphate as active component were prepared by 
moulding. Glycerol-gelatin basis was used as the hydrophilic basis. The pes-
saries were made with and without the surface-active agent Tween 80 as an 
excipient. The content of clindamycin phosphate in all samples was determined 
by high performance liquid chromatography (HPLC) based on the calibration 
curve of clindamycin phosphate standard solution. The clindamycin phosphate 
content in the glycerol-gelatin pessaries with or without Tween 80 was optimal. 
Preparation of extemporaneous (magistral) medicines provides personalization 
of therapy and the possibility of selection of the most appropriate basis for the 
specific active substance, which also influences the effectiveness of the therapy. 
The active substance content in the magistral preparations is not subject to veri-
fication in the everyday pharmacy practice. However, by validating the techno-
logical process of manufacture and by controlling the quality of the obtained 
preparations, the choice of the basis in the magistral medicine preparation can 
be optimized. In this manner, the guidelines for the galenic preparation, including 
pessaries, can be given to ensure their optimal therapeutic effect.
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Introduction 

Vaginal administration route can be used for the ap-
plication of antiseptic, antimycotic, astringent, antiphlo-
gistic and antibiotic drugs, estrogen and progesterone 
hormones, spermicides and contraceptives, among oth-
ers [1,2]. The ideal vaginal preparation should be easy to 
use, painless for the patient, effective, economical, wide-
ly available and safe [3]. Clindamycin is a lincosamide 
antibiotic with primary bacteriostatic effect on Gram-pos-
itive aerobic bacteria and a broad spectrum of action on 
anaerobic bacteria [4]. Clindamycin phosphate can be 
applied intravaginally in the form of pessaries or vagi-
nal cream for the treatment of bacterial vaginosis. The 
equivalent of 100 mg of clindamycin is administered in 
the evening for 3 to 7 days.

Pessaries (or vaginal suppositories) are solid, single-
dose preparations intended for vaginal application [5]. 
They have various shape, usually ovoid or conical. Pes-
saries are solid at the room temperature, and they melt 
and dissolve in vaginal discharge at the body tempera-
ture. Pessaries contain one or more active substances 
dispersed or dissolved in a suitable basis that does not 
irritate vaginal mucosa. The basis for the pessaries can 
be liposoluble which melts at the body temperature and 
hydrosoluble which dissolves in body fluids. The basic re-
quirement to be fulfilled by the selected basis are related 

to the chemical, physical and microbiological stability of 
preparations. In addition, the basis should be compat-
ible, physiologically indifferent and contractile on cool-
ing, shapeable by moulding and extrusion, should have 
a short interval between melting and solidification point, 
lubricant and emulsifying ability,it should not affect thera-
peutic effect, should not have polymorphic modification 
with different melting points, and should dissolve or melt 
in vagina while rapidly releasing the drug substance [6]. 

Surface active agents are added to allow better wet-
ting of dispersed particles, emulsification of the liquid 
components and to improve the active substance re-
lease [1]. Various types of surfactants can be used, but 
nonionic surface-active agents are generally recom-
mended for the preparation of pessaries. For this study, 
pessaries with clindamycin phosphate incorporated into 
the glycerol-gelatin basis, with or without Tween 80, are 
prepared by moulding. From the pharmaceutical and 
technological point of view, the prepared pessaries rep-
resent a type of solutions, considering the hydrophilic 
properties of active substance and used basis. This work 
aims to determine the influence of the composition of 
basis and excipient Tween 80 on the clindamycin phos-
phate content in the prepared pessaries.
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Experimental

Chemicals and reagents
Clindamycin phosphate, gelatin and glycerol (Sigma 

Aldrich, Darmstadt, Germany), Tween 80 (Polysorbate 
80) (Fagron Hellas, Trikala-Larisa, Greece), Paraffinum 
liquidum (Fagron Hellas, Trikala-Larisa, Greece) were 
used.

Preparation of pessaries
Glycerol-gelatin pessaries
Glycerol-gelatin basis represents a mixture of glyc-

erol, gelatin and water. The dissolution rate of basis and 

the release of an active substance depend on the ratio of 
glycerol to gelatin. Gelatin is a polypeptide produced by 
hydrolytic degradation of collagen. At 80 ºC, the gelatin is 
colloidally dissolved (sol state) and at the lower tempera-
tures, it cools and transits to a gel state. Glycerol-gelatin 
basis creates a 3D mesh structure made of gelatin with 
the incorporated liquid phase of glycerol and water (Fig-
ure 1). Pessaries made with glycerol-gelatin basis have 
a high water content, so antimicrobial preservatives use 
is recommended [1,2].

Figure 1. Structure of: a) glycerol, b) gelatin and c) schematic representation of glycerol-gelatin 
basis (adapted from Kommareddy et al. (2005) and Ramos et al. (2016)) [7,8].

Table 1. Formulations of pessaries with clindamycin phosphate and glycerol-gelatin basis

The glycerol, gelatin and water ratio in the basis is 
10:2:4, w/w/w. The added amount of 120 mg of clinda-
mycin phosphate per pessary [9]. The gelatin is topped 
with the prescribed amount of water, allowed to swell for 
15 min and then dissolved by heating in a water bath. 
The prescribed amount of glycerol with or without Tween 
80 heated at the same temperature is added. The melt-
ed basis is gradually added to clindamycin phosphate, 
carefully stirred to homogenized and supplemented with 
warm water to the prescribed mass. The obtained mix-
ture is poured into the metal mold previously lubricated 
with liquid paraffin. After cooling, pessaries are removed 
from the mold and measured to determine their mass 
variation [1].

The composition of the prepared glycerol-gelatin pes-
saries with and without the excipient Tween 80, is shown 
in Table 1.

Using the same manufacture procedure, placebo and 

standard sample of pessaries were prepared too. Place-
bo sample did not contain clindamycin phosphate while 
standard sample contained 120 mg of clindamycin phos-
phate. Placebo and standard samples were essentials 
for determination of selectivity and accuracy of applied 
HPLC method.

High performance liquid chromatography (HPLC) 
analysis
The content of clindamycin phosphate in the pre-

pared pessaries has been examined by using HPLC 
method [10] with slight modifications. The analysis was 
performed on the chromatography system Agilent 1200 
Series Diode Array and Multiple Wavelength detector 
(Agilent Technologies, USA) under the following con-
ditions: Column: Zorbax Eclipse Plus C8 (3 x 150 mm; 
3.5 µm) (Agilent Technologies, USA); mobile phase: 
acetonitrile:phosphate buffer  (pH=2.5) 20:80, v/v; flow 
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rate: 0.8 cm3/min; column temperature: 40 ºC; detection 
wavelength: 210 nm; the injected sample volume: 0.01 cm3.

The samples for the analysis were prepared by dis-
solution of the whole pessary in the 50 cm3 of phosphate 
buffer (pH=2.5). The volume of 0.83 cm3 of the obtained 
solution was measured and filled with phosphate buffer 
to 25 cm3. The obtained samples were filtered through a 
0.45 µm membrane filter and analyzed. The main stand-
ard solution of clindamycin phosphate concentration of 
1000 µg/cm3 was made and used for the preparation 
of standard solutions of the following concentrations: 
120 µg/cm3, 100 µg/cm3, 80 µg/cm3, 60 µg/cm3 and 40 µg/cm3. 
The calibration curve was constructed and used for the 
determination of clindamycin phosphate content in the 
prepared pessaries.

Results and discussion

The weight of the prepared pessaries with and with-
out Tween 80 may vary and can be determined using 
the gravimetrical method. The measured masses of the 
pessaries are shown in Table 2.

Table 2. Masses of pessaries with clindamycin phosphate in 
glycerol-gelatin basis, with and without Tween 80

Based on the weight of the prepared pessaries it can 
be concluded that mass variations are within limits pre-
scribed by Ph. Jug. V [11], because non pessary mass 
deviates more than 5% from the average value. 

Figure 2 shows the calibration curve of clindamycin 
phosphate with the equation for the linear part of the 
curve. The obtained equation was used to calculate the 
content of clindamycin phosphate in the prepared pes-
saries.

Figure 3 shows the chromatogram of the clindamycin 
phosphate standard solution concentration 80 μg/cm3. 
The peak at the retention time 3.534 min corresponds to 
clindamycin phosphate.

Figure 2. Calibration curve of clindamycin phosphate (40-
120 μg/cm3)

Figure 3 shows the chromatogram of the clindamycin 
phosphate standard solution concentration 80 μg/cm3. 
The peak at the retention time 3.534 min corresponds to 
clindamycin phosphate.

To determine the basis influence on the active sub-
stance content in the pessaries, HPLC analysis of pla-
cebo sample (Figure 4), standard sample (Figure 5) and 
prepared pessaries (Figure 6) was performed. The pla-
cebo sample (without active substance) was analyzed 
to determine the selectivity of the applied HPLC method. 
The method proved to be selective because the chro-
matogram of placebo sample did not show peaks at the 
retention time of clindamycin phosphate. Figure 4 shows 
the chromatogram of placebo sample with glycerol-gel-
atin basis.

To prove the accuracy of the applied HPLC method, 
standard pessary sample was analyzed. In chromato-
gram of standard pessary sample peak at retention time 
3.168 min corresponds to clindamycin phosphate in glyc-
erol-gelatin basis.

Standard pessary sample was prepared with an ac-
curate amount of clindamycin phosphate (120 mg). Re-
covery value represents the ratio between the obtained 
and the expected concentration of clindamycin phos-
phate (Table 3).

The obtained recovery value indicates the satisfac-
tory accuracy of HPLC method used to determine the 
content of clindamycin phosphate.

To determine the content of clindamycin phosphate, 
each prepared pessary was analyzed by HPLC method 
and chromatograms were recorded. The chromatogram 
of one randomly selected pessary with glycerol-gelatin 
basis is shown in Figure 6. In the chromatogram, the 
clindamycin phosphate peak occurs at 3.5 min, which is 
consistent with the retention time of clindamycin phos-
phate standard (Figure 3). Based on the obtained clin-
damycin phosphate peak areas in glycerol-gelatin pes-
saries, the mean clindamycin phosphate concentration 
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was determined. It is in the range from 111.96 to 130.5 
for glycerol-gelatin pessaries (Table 4).

The chromatogram of clindamycin phosphate in glyc-
erol-gelatin pessaries with the addition of Tween 80 is 
shown in Figure 7. The peak of clindamycin phosphate 
is found at the retention time of 3.56 min. The addition 
of Tween 80 and the basis composition did not affect the 
change in the retention time of clindamycin phosphate in 
the prepared pessaries. Namely, the obtained values for 
the retention time are consistent with the retention time 

of clindamycin phosphate standard (Figure 3). Based 
on the obtained peak areas of clindamycin phosphate in 
glycerol-gelatin basis with Tween 80, clindamycin phos-
phate concentration in different samples was determined 
(Table 5). The presented results show that clindamycin 
phosphate content in glycerol-gelatin pessaries with 
Tween 80 varies from 106.04 to 147.3 mg/pessary, which 
is a greater deviation than in the same pessaries without 
Tween 80.

Figure 3. The chromatogram of the clindamycin phosphate standard solution concentration 80 μg/cm3

Figure 4. Chromatogram of placebo sample with glycerol-gelatin basis

Figure 5. Chromatogram of standard pessary sample with glycerol-gelatin basis

Table 3. Chromatographic parameters, concentration and recovery for standard pessary sample 
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Figure 6. The chromatogram of clindamycin phosphate in glycerol-gelatin pessary

Table 4. Chromatographic parameters, concentration and recovery values for pessaries 
with glycerol-gelatin basis

Figure 7. The chromatogram of clindamycin phosphate in glycerol-gelatin pessary in the presence of Tween 80

Table 5. Chromatographic parameters, concentration and recovery values for pessaries with glycerol-gelatin 
basis in the presence of Tween 80
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Conclusion

Two sets of pessaries with clindamycin phosphate 
as the active compound, with and without the addition 
of Tween 80 as a surfactant, incorporated in a glycerol 
gelatin basis were prepared extemporaneously. Studies 
have shown that the content of the active compound in 
both sets of pessaries meets the pharmacopoeial re-
quirements. The use of Tween 80 did not affect the con-
tent of clindamycin phosphate. 
In pharmacy conditions, pessaries with clindamycin 
phosphate in a glycerol gelatin basis can be made by 
moulding method.
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Vagitorije sa klindamicin fosfatom kao aktivnom komponentom su izrađivane 
metodom izlivanja. Glicerol-želatinska podloga je korišćena kao hidrofilna pod-
loga. Vagitorije su izrađivane sa i bez površinski aktivnog agensa Tween 80 kao 
pomoćne supstance. Sadržaj klindamicin fosfata u svim uzorcima je određen 
metodom visoko-efikasne tečne hromatografije (HPLC) na osnovu kalibracione 
prave standarnog rastvora klindamicin fosfata. Sadržaj klindamicin fosfata u 
glicerol-želatinskim vagitorijama sa ili bez dodatka Tween 80 je bio optimalan. Iz-
rada farmaceutskih (magistralnih) preparata koji se izdaju neposredno nakon iz-
rade, obezbeđuje individualizaciju terapije kao i mogućnost izbora najprikladnije 
podloge za odgovarajuću aktivnu supstancu, što takođe utiče na efikasnost tera-
pije. Sadržaj aktivne supstance u magistralno izrađenim preparatima ne podleže 
proveri u svakodnevnoj apotekarskoj praksi. Međutim, validacijom tehnološkog 
procesa proizvodnje i kontrolom kvaliteta dobijenih preparata, odabir podloga 
za magistralno izrađene preparate može biti optimizovan. Na taj način se mogu 
dati smernice za proizvodnju galenskih preparata, uključujući vagitorije, u cilju 
obezbeđenja njihovog optimalnog terapeutskog efekta.
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