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ABSTRACT 
 

Background: Dill seed has been used as a vaginal discharge remedy according to traditional 
origins, but its application by traditional methods is difficult and time-consuming.  
Aims: The main aim of this study was preparing a vaginal dosage form with acceptable 
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physicochemical properties from dill seed extract-essential oil combination to be easily applied, and 
the dosage can be precisely determined. 
Study Design: This is an experimental study and statically designed according to the approved 
protocol for drug assessments. 
Place and Duration of Study: Pharmacognosy Department, Kerman University of Medical 
Sciences, Kerman, Iran, between May 2016 and June 2017. 
Methodology: Dill seed was purchased and authenticated. Some phytochemical properties like 
volatile contents, total flavonoid, and phenolic content, extractable matter were determined. In 
addition, gas chromatography/ mass spectrophotometer (GC/MS) analysis and thin layer 
chromatography fingerprints were done. Physical properties, pH, chemical stability, microbial 
contamination, and release study of the vaginal cream were carried out. 
Results: GC-MS analysis showed that the main components of the essential oil are dl- Limonene 
and carvone. The presence of rutin in the extract was confirmed by TLC fingerprints. Total 
flavonoid content was expressed as rutin equivalent to 22.5±1.6 μg per mg of the extract. The total 
phenolic content was expressed as gallic acid equivalent to 201.6±1.0 μg per mg of the methanolic 
extract. The released percentage, on the basis of total extract from the cream after 24 hours was 
about 36.9±8.4. Chemical stability showed that major components of DSVC including carvone and 
limonene remained about 102.8 and 106.9%, respectively after 24 months. Microbial control of the 
final products showed no pathogenic contamination.   
Conclusion: The results from phytochemical of the dill seed and physicochemical of the vaginal 
cream were in an acceptable range which supports its stability and applicability in clinical trials. 
 

 
Keywords:  Anethum graveolens L.; Antifungal drug development; Physicochemical characterization; 

Traditional Medicine; Vaginal cream. 
 
ABBREVIATIONS 
 
DSVC: Dill seed vaginal cream; TEE: Combination of dill seed total extract and essential oil cream; 
EO: Dill seed essential oil cream; TPM: Traditional Persian medicine; GAE: Gallic acid equivalents; 
TFC: Total flavonoid content; TPC: Total phenolic contents; GC/MS: Gas chromatography/ Mass 
spectrophotometry; TLC: Thin layer chromatography; CFU: Colony count unit; HPMC: Hydroxy propyl 
methyl cellulose. 
 

1. INTRODUCTION  
 
Vaginitis is one of the most common conditions 
in gynecologic clinics. After bacterial vaginitis, 
vaginal candidiasis is the second cause of 
vaginitis, and approximately 75% of all women 
suffered this infection once in their lifetime. 
Which half of them experience recurrent 
candidiasis probably because of drug resistance. 
The most important cause of the disease is the 
imbalance in the bacterial and fungal flora of the 
vagina [1]. Furthermore, the prevalence of 
invasive fungal infections has been increased [2]. 
Fungal infections like vaginal candidiasis can be 
treated by a variety of anti-fungal agents 
including topical and systemic anti-fungal azole 
medications. But theses few anti-fungal 
medicines have limitations such as drug 
resistances, side effects, and costs [3]. 
According to World Health Organization (WHO) 
reports, the percentage of using complementary 
and alternative medicine among world population 
is increased and estimated about 65 -80% [4]. In 

addition, pharmaceutical companies are paying 
more attention to research and development of 
new pharmaceutical dosage forms for drugs of 
traditional origins [5]. For these reasons, 
introducing a novel effective medicine with a 
traditional origin, a matter of interest today, is 
pleasant. Anethum graveolens L. (family: 
Umbelliferae; common name: dill) is an annual 
aromatic herb originated from the Mediterranean 
and central and southern Asia. However, in 
addition to its original growing places, it has been 
cultivated approximately all over the world 
because of its wide consumption in food and 
pharmaceutical industries. Dill seed which is 
commonly used as a medicine has an                   
oval, compressed, winged shape, and about one-
tenth inch wide, with three longitudinal ridges                  
on the back [6]. In traditional Persian medicine 
(TPM), this seed has been used as an anti-
emetic, anti-cramp [7], and vaginal discharge 
treatment [8]. There are a lot of reports  
regarding the pharmacological effects of dill 
seeds such as anti-fungal, anti-microbial, anti-
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inflammatory, analgesic, and mucosal protective 
effects [9].  
 

Recent studies indicate that essential oil of dill 
seed contains carvone and dihydrocarvone (30 - 
60%), limonene (33%), α –phellandrene (21%), 
as major components, and carvacrol, terpinene, 
dillapiol as minor constituents [7]. Moreover, the 
results of phytochemical analysis on dill seeds 
have shown the presence of alkaloid, terpenoid, 
steroid, tannin, and flavonoid. [10] Other studies 
have reported that phenolics present in dill seed 
possess in vitro and in vivo anti-candidia 
activities [11]. Moreover, in vitro and in vivo anti-
fungal effects of dill seed essential oil were also 
demonstrated [12]. TPM recommend several 
remedies in the dosage form of douching with 
aqueous extract, consuming as a decoction, or 
smoking of the seeds to be applied locally [8,13], 
whose applications are troublesome and time-
consuming. In TPM, the effects of a medicine are 
often thought to be related to the whole 
suggested herbal part more than to a pure 
substance; therefore, a modern dosage form 
based on TPM is better to be prepared by its all 
components as possible.  Therefore, preparation 
of a vaginal cream containing the extract and 
essences, which cover almost all volatile and 
nonvolatile components of the dill seed and this 
method would be very close to the traditional 
form. 
 

The main aim of this study was preparation and 
formulation of vaginal cream based on extract 
and essential oil of dill seed for vaginal 
candidiasis, and evaluation of phytochemical and 
physicochemical properties, microbial 
contamination, stability and release of the dill 
seed vaginal cream (DSVC). Formulation of 
vaginal cream based on TPM which can be 
easily applied, reliably adjust the dosage, and is 
stable for a long period of time can be very useful 
in vaginal candidiasis treatment. 
 
2. MATERIALS AND METHODS  
 
2.1 Chemicals 
 
Gallic acid and rutin were obtained from Carl 
Roth Co., Germany. Vazelin, and Hydroxy propyl 
methyl cellulose (HPMC) were purchased from 
Aburaihan pharmaceutical Co., Iran. Carbomer 
940 p, Methyl paraben (MP), Propylparaben 
(PP), Cetyl Alcohol, Polyethylene glycol 300 
(PEG 300), Tween® 80, Aerosil®, and paraffin 
were purchased from local market made by 
Sigma Aldrich co, Germany.  

2.2 Plant Materials 
 
In this experiment, dill was gathered from Mahan 
city, Kerman province (30.3°N, and 57.0°E), Iran. 
The date of collecting was from May to June 
2016. The herbal sample was identified by an 
herbalist and a voucher specimen (KF 1137) kept 
in the Herbarium of Pharmacognosy Department, 
Kerman University of Medical Sciences, Kerman, 
Iran. In this study dill seeds were used. 
 

2.3 Phytochemical Characterization 
 

2.3.1 Ash values and water and volatile 
content 

 
Ash values (total ash, and acid-insoluble ash), 
and water and volatile content of dill seeds were 
determined in accordance with WHO 
recommended procedures [14]. The results were 
expressed as mean ± SD in Table 2. 
 

2.3.2 Hydroalcoholic extract 
 

Methanol (80%) was used for hydroalcoholic 
extraction of the dill seeds. The entire procedure 
was exactly in accordance with a recent study. 
[15] Finally, the concentrated extracts were dried 
at less than 40°C for 48 h. The percentage of the 
extractable amount was presented as mean ± 
SD. 
 

2.3.3 Thin layer chromatography fingerprints 
 

Three different standards (quercetin, kaempferol, 
and rutin, 100 μg/ ml) were spotted on 
chromatogram GF254 and let to go ahead in a 
mobile phase of chloroform, ethyl acetate, 
methanol, and distilled water (3:2:1:0.5 v/v/v/v). 
The plate was observed at 254 and 366 nm after 
drying to detect constituents in the dill extract. 
 
2.3.4 Total flavonoid content (TFC) 
 
Total flavonoid content of the dill extract was 
determined as described by Dowd [16] with some 
modifications. At first, a stock solution (50 ppm) 
was prepared from rutin as the major flavonoid. 
Then, a volume of 2 ml of aluminium trichloride 
(AlCl3, 2% in methanol) was added to the equal 
volume of rutin. After 30 min incubation, λ max 
was determined by a spectrophotometer 
(Synergy HTX, USA) in the range of 200-400 nm. 
The same procedure was carried out to 
determine absorbance of different concentrations 
of rutin (50, 100, 200, 500 μg per ml) and at 275 
nm and 270 nm for rutin and plant extract (100 
ppm) versus a blank sample at λmax. The total 
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flavonoid content was expressed as rutin 
equivalent (RE) mg per g of extract. 
 

2.3.5 Total phenolic content (TPC) 
 

Folin-Ciocalteu method was used to measure the 
dill seed total phenolic content [15]. In this 
method, a spectrophotometer (Synergy HTX, 
USA) was used to measure the absorbance of 
the blue color at 765 nm versus a methanol 
blank. The results were calibrated with a 
standard curve of gallic acid solution in methanol 
(50, 100, 200, 300, 400, 500, 1000 μg/ml). 
Finally, the quantity of the dill seed total phenolic 
content was calculated mg gallic acid equivalents 
(GAE)/ 100gr of the dried samples. 
 

2.3.6 Gas chromatography/ mass 
spectrophotometry (GC/MS) analysis 
of essential oil 

 

The essential oil content of dill seed was 
analyzed using GC/MS (Agilent Technologies 
7890A; coupled with a 5975 MSD and equipped 
with a DB-1MS capillary column (30 m (L.)× 
0.250 mm (i.d.), film thickness: 0.25 µm)). A 
quantity of 1 µl of the sample was injected 
splitless. Other conditions were as follows. Gas 
carrier: helium, flow rate of 0.81ml/ min; column 
temperature: 60-275°C at 5°C/min; injector 
temperatures: 280°C; detector temperatures: 
250°C; and Aux Heater 250°C ionization 
potential: 70 even. Retention indices relative to 
C8-C24 n-alkenes were utilized to identify the 
essential oil components. The results were 
matched in accordance with the Wiley 7n.l mass 
spectral library of the GC/MS data system [17]. 
 

2.4 Herbal Processing of Formulation   
 

This formulation was originated from traditional 
sources with some innovation [8,13]. For 
preparing the herbal vaginal cream, collecting of 
essential oil and extraction were carried out as 
follow: The Hydro-distillation method by a 
Clevenger apparatus was used to collect the 
essential oil (2% v/w). The obtained oil was 
stored at -20°C in a tight closed container until 
use. The aqueous residue from hydro distillation 
was filtered, concentrated for 30 min and was 
dried in room temperature for 48 h.  
 

2.5 Preparation of DSVC 
 

The ingredients of the different vaginal creams 
have been summarized in Table 1. 
 

Table 1 demonstrates all the components for 
preparation of DSVC. These oil in water 
emulsions were prepared according to Mali et al 
[18] with a slight modification. For preparing 500 
g of TEE (F1) cream, 90 g of dill seed total 
extract (dried aqueous extract) was dissolved in 
100 g distilled water; then this solution was 
added to the aqueous phase (Table 1). The 
components of oil phase were also dispersed 
and heated up to 70° C, and then the aqueous 
phase was added to the oil phase. Finally, at 
ambient temperature, 10 g of the essential oil 
was added to the formulation. As it can be seen 
in Table 1, in preparing EO cream the 
formulation base was as the same as TEE 
cream, but the total extract was omitted. F2 was 
prepared the same as F1 except in which HPMC 
was deleted. 

Table 1. Different vaginal cream formulations 
 

No. Ingredient DSVC Formulations (%) 
TEE (F1) EO Placebo F2 

1 HPMC 2 2 2 0 
2 Carbomer 940 0.2 0.2 0.2 0.2 
3 PEG 300 3 3 3 3 
4 Propylene Glycol 2 2 2 2 
5 Tween 80 6 6 6 6 
 6 MP  0.5 0.5 0.5 0.5 
  7 PP  0.1 0.1 0.1 0.1 
8 Cetyl alcohol 8.5 8.5 8.5 8.5 
9 Aerosil 1.5 1.5 1.5 1.5 
10 paraffin 6 6 6 6 
11 Vaseline 12.1 12.1 12.1 12.1 
12 Dried aqueous extract 18 0 0 18 
13 Essence 2 2 0 2 
14 Water 38.1 56.1 58.1 40.1 
*HPMC: Hydroxy propyl methyl cellulose; MP: Methyl paraben; PP: Propylparaben; PEG: Polyethylene glycol; 
EO: Essential Oil; F1: Combination of dill seed total extract and essential oil vaginal cream; F2: F1 formulation 

without HPMC 
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2.6 Physicochemical Characterization of 
the Creams 

 
2.6.1 Physical properties 

 
Some descriptive properties such as colour, 
homogeneity and consistency of the prepared 
formulations were inspected visually at different 
temperatures (2-8°C, 25 ± 2°C, and 40± 2°C) at 
the beginning of the experiment, 2, 4, 12, and 24 
weeks after the formulation preparation. The pH 
of TEE and EO creams were determined by a pH 
meter at ambient temperature. Samples were 
prepared by dilution of two grams from each 
formulation with 100 ml of ethanol: water (50:50) 
combination [17]. 

 
2.6.2 Release study 

 
In vitro release study of TEE, cream was carried 
out using modified Franz diffusion cell (receptor 
volume: 15 ml) [19]. Cellophane membrane was 
soaked in distilled water for 24 h before use. To 
measure the amount of total phenolic 
compounds released, a calibration curve was 
prepared based on the different concentration of 
total extract (10, 50, 100, 200, and 500 mg/L) in 
water was used. The release measurements 
were performed on the TEE cream (combination 
of total extract and essential oil) by placing 0.5 g 
TEE cream gently spread on the cellophane 
membrane. Distilled water: ethanol (50:50) was 
used as the receptor media. The entire 
procedure was done at 37 ± 2ºC with magnetic 
stirring at 250 rpm. At different time intervals, up 
to 24 h 1ml of aliquots were withdrawn from the 
receiver compartment in each interval. Also, for 
maintaining the sink conditions, 1 ml of receptor 
compartment was replaced. A UV 
spectrophotometry method was used to calculate 
the amount of in vitro drug release at a 
wavelength of 247 nm. All the measurements 
were carried out at least three times, and the 
results were expressed as mean± SD. The 
release study was performed for two different 
formulations, and each release percentage was 
plotted against time. All the data were fitted on 
Peppas equation (Eq.1) [20]. 

 
(Mt/ M∞= ktⁿ)                                              (1) 

 
In which Mt is the amount release until time t, M∞ 
is the released amount until the infinite time, 
n=diffusional exponent; t= time; k= constant 
(characteristics of macromolecule specifically 
geometry). 

In addition, to find any similarity between the two 
release profiles, F2 test (Similarity factor) using 
the following equation was used (Eq.2). 
 

ƒ2=50*log [(1+ (1/n) Σnt=1 (Rt-Tt) 2)-0.5*100] (2) 
 
Where N= number of time points, Rt and Tt= 
dissolution of reference and test products at a 
definite time. 
 

If f2 is greater than 50 it is considered that two 
products share similar drug release behaviours 
and it will be more if the result gets near 100 [21]. 
 
2.6.3 Microbial contamination 
 
Microbiological quality control of the raw herbal 
sample and of vaginal creams (TEE, and EO) 
was performed in accordance with the United 
States Pharmacopeia (USP) [17] by using the 
pour-plate method to determine the total viable 
counts for fungi and bacteria. A colony count unit 
(CFU)/g of the samples was used to express the 
total aerobic microbial count. Furthermore, TEE 
and EO creams were examined for the presence 
of specific pathogens. 
 

2.6.4 Chemical Properties 
 

The major components of dill seed essential oil in 
the formulation were analyzed by GC-MS to 
determine their residual ingredients and 
compared with the measured amounts of major 
components of essential oil [17]. The sample was 
prepared by dispersing 0.5 g of the cream in 
isopropyl alcohol to break the cream structure 
and diluting by methanol to 100 mL, the solution 
was centrifuged and then filtered supernatant 
was injected into GC-MS (Agilent Technologies 
7890A). The sample was prepared from the 
cream at the end of storage in the refrigerator for 
24 months.  
 

2.7 Data Analysis 
 
The Microsoft Office Excel 2016 was used for 
drawing the graphs and perform statistical 
analyses. Each treatment was carried out in 
triplicates and presented as mean± SD. 
 

3. RESULTS  
 

3.1 Phytochemical characterization  
 
3.1.1 Ash values, loss on drying, and 

extractable amount 
 

Table 2 demonstrates the results of the ash 
values, water content, and extractable amount.  
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Table 2. The results of ash values, water content, and extractable amount 

 
 Ash value (%)  

Loss on 
drying (%) 

Extractable value 
Total ash Acid-

insoluble ash 
Extractable 
amount (%) 

Air dried 
extract (%) 

Anethum gravelones L. 10.90± 0.29 0.14± 0.01 5.10± 0.54 9.58± 0.34 18± 1.2 
Standard amounts

*
 10 ± 0.0 3 ± 0.0    

Standard amounts* in Iranian Herbal Pharmacopoeia [6] 
 
3.1.2 TLC fingerprints 
 
Rutin was selected as the major component of 
phenolic ingredients in the extract. The presence 
of rutin was confirmed by TLC fingerprints at 254 
nm.  
 
3.1.3 Total Flavonoid and total phenolic 

content 
 
The amount of RE as a representative for 
flavonoid compounds have been determined by 
using standard calibration curve of rutin in water 
measured by spectrophotometry with a 
calibration curve of y=0.154x+0.0084; R2 = 
0.996. Results showed that 22.5± 1.6 mg of RE 
per 100 mg. TPC was expressed as gallic acid 
equivalent to 201.6 ± 1.0 μg per mg of the 
methanolic extract with an equation on a chart 
Y= 0.0007x– 0.0319; R2= 0.999.  
 
3.1.4 GC-MS analysis of essential oil 
 
Table 3 shows the major components identified 
by GC-MS library, their retention indices (RI, KI) 
and percentages accounting for 100% of total oil. 
 

3.2 Physicochemical Characterization of 
Creams  

 
3.2.1 Physical properties 
 

The appearance of the cream formulations was 
pale brown and no colour change was                   
observed during storage in the                              
different temperatures. Also, in all the conditions, 

the texture of the creams was smooth for more 
than two years storage in the refrigerator. 
Moreover, the creams showed no particulate 
materials or coarse disparity. According to the 
phase ratio and type of surfactant used, the 
creams were O/W emulsion in which no               
phase separation and physical instability were 
seen. These evaluations were carried out for 6 
months. 
 
3.2.2 Determination of pH 
 
The pH values of TEE and EO were determined 
5.8 ±0.1, and 5.3 ± 0.1, respectively.  
 
3.2.3 Release study 
 
The drug release parameters calculated by 
Peppas equation for the 2 formulations of TEE 
cream (F1, F2) are presented in Table 4. 
 
According to the calibration curve constructed by 
UV absorbance, measurement of different 
concentrations of total extract in water measured 
at 247 nm. And this λ max was used for released 
amount calculation. In vitro release profiles of the 
2 formulations have been shown in Fig. 1. The 
results showed that the released % of the extract 
for F1 and F2 were 15.5±5.6% and 12.8±3.9%, 
respectively, after 8 h. After 24 h, it reached 36.9 
±8.4%, and 42.2%±4.3, respectively. The 
similarity factor (F2) was calculated as 70. It 
means that two profiles are not significantly 
different, and this result shows that the presence 
of HPMC has no significant (p<0.05) effect on 
the release rate.  

 
Table 3. Characterizations of dill seed essential oil 

 

No. KI RI Compound Percent (%) Identification Identification 

1 10.28 10.73   dl- limonene 31.3 MS, RI GC/MS, KI 

2 12.04 15.71   Cis and trans 

Dihydrocarvone 

4.7 MS, RI GC/MS, KI 

3 12.49 16.85   Carvone 55.1 MS, RI GC/MS, KI 

4 12.71 26.63    Dillapiole 8.8 MS, RI GC/MS, KI 

  Total identified 100   
*RI: Retention indices, KI: Koats indices 



 
 
 
 

Sarhadinejad et al.; JPRI, 23(1): 1-10, 2018; Article no.JPRI.42143 
 
 

 
7 
 

 
 

Fig. 1. Release profiles of two formulations with HPMC (F1) and without HPMC (F2) 
 

Table 4. Peppas equation coefficients calculated for the two formulations 
 

Formulation Diffusional 

exponent (n) 

Release rate 

constant (k) 

Correlation 

coefficient (r
2
) 

F1 0.5 0.85 0.95 

F2 1.2 -1.63 0.98 
*F1: Combination of dill seed total extract and essential oil vaginal cream; F2: F1 formulation without HPMC 

 
Table 5. A measured amount of limonen and carvone in DSVC and pure dill seed essential oil 
 

No. RI Compound AUC 
a
 AUC 

b
 Remained percent (%) 

1 10.728 limonen 31050 29034 102.8 

2 16.851 carvone 52411 50980 106.9 
*RI: Retention Indices; AUC

 a 
Area under the curve of DSVC; AUC 

b
 Area under the curve of the equivalent 

amount of essential oil; DSVC: Dill seed vaginal cream 
 
3.2.4 Microbial contamination  
 
Results demonstrated no microbial and fungal 
contamination in the vaginal creams (TEE, and 
EO). In addition, Pathogenic bacteria and fungus 
including Staphylococcus aureus, Pseudomonas 
aeruginosa, and Candida albicans were not seen 
in the vaginal creams. 
 
3.2.5 Estimation of stability of essential oil in 

the formulations 
 
Table 5. Presents the area under the curve of 
limonen and carvone as principal components of 
the essential oils measured in DSVC and 
essential oil. 
 

4. DISCUSSION 
 
Over the past decades, some studies have been 
designed and performed to evaluate quality 
control, standardize, and modify the traditional 
products for the purpose of preparing novel,                 
safe and efficient formulations [5] So, in the 
current research, a traditional preparation 
recommended for vaginal discharge from 
traditional Persian medicine was selected and 
improved for comfortable application as a vaginal 
cream dosage form. Furthermore, the 
standardization of the final product was carried 
out to have access to reproducible and 
diagnostic characteristics for therapeutic and 
research purposes. 
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In the present study, the percentage of the acid-
insoluble ash was very low indicating a few 
mineral impurities in the sample with sand and 
silica. The results of another study have shown 
that high phenolic and flavonoid content of dill 
seed extract can be very useful in treating fungal 
diseases and also demonstrated that phenolics 
could be used as anti-fungal agents because of 
advantages such as natural source, easy 
availability, less drug resistance and fewer side 
effects [22]. Moreover, the obtained results 
demonstrated that the use of polyphenols such 
as rutin and quercetin in combination with other 
anti-fungal agents or alone reduces anti-fungal 
MIC [22,23]. 
 
In the present study, Carvone and dl limonene, 
identified as major constituents, made about 86% 
of the total volatile oil. It is remarkable that these 
compounds have been recommended as 
potential anti-fungal [9,11]. Fungal mycelia of 
candida albicans easily absorb dill seed essential 
oil because of the lipophilic property of the 
essential oil. The antifungal mechanism of 
limonene and carvone alone is affecting the 
plasma membrane and mitochondria of candida 
albicans and also, they have synergistic effect 
when combined together [9]. Concerning 
ecological conditions, various chemical 
compositions for dill seed like dill apiole, 
Haxadecanol, Limonene, n-octane, α-
Phellandren, D-Carvone and Cyclo-hexasiloxane 
have been reported [24]. 
 
Our obtained results of the physical evaluation 
showed that characteristics such as odour, 
colour, texture and appearance were stable for 6 
months. Therefore, it could be concluded that the 
creams could be stable in a normal storage 
condition for more than 2 years. The pH value of 
the prepared creams was around 5.5 which was 
compatible with the pH of the normal healthy 
vagina [25]. 
 
According to Peppas equation, to find the most 
probable release mechanism, diffusional 
exponent (n) was calculated as 0.5 for F1 cream. 
This value demonstrated square root of time 
dependent and Fickian release mechanism. 
Moreover, n was estimated more than 1 for F2, 
indicating non Fickian super case 2, erosion of 
polymeric chain, stresses and state transition in 
hydrophilic glassy polymers which swell in water. 
Low per cent release even after 24 h. may be 
related to some factors including low solubility of 
the extracted constituent or essential oil 
components in the receiver compartment of 

diffusion cell, the non-significant difference 
between solubility and concentration at each 
time, low permeability of the used membrane and 
inappropriate receiving media [20]. Based on 
similarity factor, the calculated amount for both 
formulations was 70. It means that the two profile 
is not significantly different, and it shows the 
presence of HPMC has no effect on the release 
rate [21]. Our results also showed that using 
HPMC couldn’t have an effect on the release                  
of extract, however, HPMC can affect 
adhesiveness of the formulation to the vaginal 
mucosa [19]. In response to the goal of this 
study, the results showed a physically stable 
vaginal cream with proper release properties and 
a standard amount of dill seed extract and 
essential oil (0.02 g essential oil (0.01 g 
carvone)/g of vaginal cream) at the end of the 
shelf life (2 years). 
 
Evaluation of chemical stability demonstrated 
that the remained major components of DSVC, 
limonene and carvone, in comparison with these 
pure essential oil’s components [17], were 102.8 
and 106.9%, respectively. This performance was 
carried out after 24 months storage of the 
samples at 4°C. This means that the formulation 
may have a shelf life of at least two years. 
 

4. CONCLUSION 
 
The ancient dosage form of dill seed that has 
been recommended for vaginal discharge in TPM 
was douching (abzan), but this dosage form has 
some limitations like dis-comfortable use and 
non-standardized and reproducible 
characteristics. Furthermore, a few conventional 
antifungal agents are available for vaginal 
candidiasis treatment. In this study, for the first 
time, a modified dosage form (O/W emulsion) 
was designed and its phytochemical and 
physicochemical properties were evaluated as an 
antifungal drug development. Results depicted 
dill seed vaginal cream (DSVC) seems to have 
appropriate physicochemical characterizations, 
release properties and stability which may be 
used as an effective, appropriate, stable and 
reproducible herbal product. Also, the results of a 
clinical trial were performed by the authors of this 
study showed the efficacy and safety of this 
herbal product in human (Sarhadinejad, Z., 
Kerman University of Medical Sciences, Iran, 
Unpublished results).   
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