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ABSTRACT 

Aim of present study was to study the possibility of using polyethylene glycol 1500 and 

polyethylene glycol 400 as nystatin and triamcinolone acetonide ointment base. Many 

proposed formulations were comparable in their rheological properties. but best two 

formulations were subjected to stability studies at temperatures and humidity of 30 C ͦ± 2°C / 

65% RH ± 5% RH for 12 months. Results of stability studies for the two formulations were 

found within the specifications. thus our investigation showed that polyethylene glycol 1500 

and polyethylene glycol 400 can be used as an alternative ointment  base for  nystatin and 

triamcinolone acetonide.  
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INTRODUCTION 

The use of nystatin and triamcinolone  acetonide in the form of ointment is still important for 

the treatment of various disorders of skin and mucous membranes. Nystatin exerts its 

antifungal activity against a variety of pathogenic and nonpathogenic yeasts and fungi by 

binding to sterols in the cell membrane. Triamcinolone acetonide is primarily effective 

because of its anti-inflammatory, antipruritic and vasoconstrictive actions, characteristic of 

the topical corticosteroid class of drugs [1]. Some pharmaceutical markets offer a nystatin 

ointment on a Vaseline – lanolin base, others provide it as polyethylen -mineral oil base and 

others provide it as polyethylene oxide base. Vaseline – lanolin base cannot provide a 

sufficiently high rate of drug release and the necessary therapeutic efficacy. Moreover, 

ointments prepared on a high hydrophobic base can hardly provide for the optimum particle 

size[2]. The advantages of polyethylen -mineral oil base over the conventional oleaginous 

bases are: (a) very little change in consistency over a wide range in temperature. (b) excellent 

stability at elevated temperatures. (c) improved spreadability [3,4,5], release rates of various 

medicaments which exceeds that from other oleaginous base, and (e) balnd and inert 

characteristics [6]. polyethylene oxide base  is  superior  to the existing commercial prototype 

with respect to antifungal activity. The increase in activity is due to the fact that nystatin in 

the ointment occurs in the dissolved state  and forms interaction products  with PEO [2]. We 

tried to use Polyethylene Glycol Ointment USP which consists of 400g of polyethylene 

Glycol 3350 and 600g of polyethylene Glycol 400 but we got too dense ointment. Therefore, 

investigations aimed to study the possibility of using polyethylene glycol 1500 and 400 as 

nystatin and triamcinolone acetonide ointment base. The content of nystatin and 

triamcinolone acetonide in all suggestion formulations were 100000 AU/g and 1mg/g 

respectively. An overage of a drug substance (nystatin) was used to compensate for expected 

degradation during product shelf life because nystatin  decomposes easily. 

mailto:r-k-pharmacist@live.co.uk


International Journal of Pharmaceutical Science and Health Care                         Issue 4, Vol. 6 (Nov-Dec 2014) 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 2 
 

MATERIALS AND METHODS 

Nystatin was purchased from Antibiotice (Romania), Triamcinolone acetonide was purchased 

from New chem (Italy), propylene glycol was purchased from Ineos Chlor (Germany), sodium 

metabisulfite  was purchased from Merck (Germany), polyethylene glycol 400 was purchased 

from Ineos (Belgium), polyethylene glycol 1500 was purchased  from Sasol (Germany), 

Butylated hydroxytoluene was purchased from Dalisco (China). 

Formulation of the ointments 

The ointments were prepared as the following. polyethylene glycol 1500 and polyethylene 

glycol 400 were mixed  for 20 min at 55- 60 Cْ. then the following materials were added with 

continuous mixing. polyethylene glycol, butylated hydroxytoluene,  Triamcinolone acetonide 

and Nystatin. Mixture was cooled to about 45 Cْ then sodium metabisulfite was added with 

continuous mixing. The ointment was allowed to cool down to 24-25 Cْ with stirring. In the 

course of cooling, the solution exhibits structurization and converts into dense viscous liquid. 

In this state, the ointment can be dosed into tubes. within the next  3-4 hours. Ointments with 

un accepted structures (Liquefied or too dense ointments) were ignored  and did not filled 

into tubes. 

Batch size 

200 g from each formulation  

Stability Studies 

The formulations were subjected for stability studies by keeping samples in their final 

packing in stability chamber (Binder, Germany). The formulations were stored at 30 C ͦ± 2°C 

/ 65% RH ± 5% RH for 12 months. The formulations were subjected to different tests such as 

appearance and assay.                                                                  

Assay of Nystatin using UV spectrophotometer 

Standard preparation: was prepared by transferring an accurately weighed quantity equivalent 

to 100000 IU of Nystatin into a 50 ml volumetric flask , then add 5 ml of acetic acid, dissolve 

and dilute with methanol to volume.  

Sample preparation: was prepared by transferring an accurately weighed 1 g of the ointment, 

equivalent to 100000 IU of Nystatin, into a 50 ml volumetric flask , then add 5 ml of acetic 

acid, dissolve and dilute with methanol to volume.  

Blank preparation: add 5 ml of acetic acid into a 50 ml volumetric flask , dilute with 

methanol to volume.  

Concomitantly determine the absorbances of both solutions in 1 cm cells at the wavelength of 

maximum absorbance at 406 nm. 

X = (Au/As)*100 

In which X is the percentage of Nystatin in the ointment, Au and As are the absorbances of 

the sample solution and the standard solution, respectively. 

Assay of Triamcinolon acetonide  using HPLC 

Standard preparation: was prepared by transferring an accurately weighed quantity equivalent 

to 25 mg of Triamcinolon acetonide into a 50 ml volumetric flask, dissolve and dilute with 

methanol to volume. Pipet 5 ml of the last solution into a 50 ml volumetric flask, dissolve and 

dilute with methanol to volume.  

Sample preparation: was prepared by transferring an accurately weighed 2.5 g of the 

ointment, equivalent to 2.5 mg of Triamcinolon acetonide, into a 50 ml volumetric flask, 

dissolve and dilute with methanol to volume.  

Buffer solution was prepared by dissolving 1.011 g of heptan sulfonic sodium salt and 10.74 

g of dibasic sodium  phosphate in about 800 ml of distilled water, adjusting the PH 2.5 with 

phosphoric acid and diluting with water to 1000 ml. Mobile phase was prepared by mixing 

filtered and degassed buffer solution and acetonitrile (50:50). 
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Chromatographic system: The liquid chromatograph is equipped with a 238 nm detector and 

a 4.6 mm × 25 cm column that contains 5 µm packing L1. The column is maintained at 

ambient temperature, and the flow rate is about 1 ml per minute. 

equal volumes (about 20 µl) of sample preparation and standard preparation were injected 

separately into chromatograph and chromatograms were recorded. the relative standard 

deviation for replicated injections is not more than 2.0% for the Triamcinolon acetonide  

peak. 

 

RESULTS AND DISCUSSIONS  

The ingredients of the formulations, as shown in table 1, include polyethylene glycol 1500 

and polyethylene glycol 400 as soluble ointment base. PEGs are relatively inert, non volatile , 

water soluble or water-miscible liquids or waxy solids[7]. they do not readily penetrate the 

skin, although the polyethylene glycols are water-soluble and are easily removed from the 

skin by washing, making them useful as ointment bases[8].    

Polyethylene glycols, particularly 1500, can be used as a vehicle , better results  often are  

obtained  by using  blends of high- and low- molecular – weight glycols.  
In order to prepare a nystatin & triamcinolon acetonide ointment possessing Polyethylene 

glycol as ointment base, a series of experimental ointment compositions were prepared and 

compared in their rheological properties. The candidate  materials were polyethylene glycol 

1500 and polyethylene glycol 400 as based ointment, sodium metabisulfite and butylated 

hydroxytoluene as antioxidants and polyethylene  glycol as support vehicle in some 

formulations[8].  

The ingredients of the different formulations (I to V)  are listed in table 1. 

The results of comparing of the rheological properties of the proposed compositions showed 

that the optimum formulations are IV and V but the preferred formulation is IV because it has 

the best structure. Other formulations were not accepted because they have liquefied structure 

like formulation III or too dense structure like formulations I and II.  

formulations IV and V were subjected to stability studies at temperatures and humidity of 30 

C ͦ± 2°C / 65% RH ± 5% RH for 12 months. The stability studies, as shown in table 4, 

revealed that there was no change in the pharmaceutical parameters of the ointments namely 

appearance, and assay. Appearance test results for the two formulations were within the 

specification i.e. yellow ointment with good rheology for 12 months. Results of assay for the 

two formulations also were within the USP limits. According to USP 34,  nystatin and 

triamcinolone acetonide ointment contains not less than 90.0 percent and not more than 140.0 

percent of the labeled amount of USP nystatin units and not less than 90.0 percent and not 

more than 110.0 percent of the labeled amount of triamcinolone acetonide (C24 H31 FO6). 

Indicating that the formulations were stable at the condition to which they were exposed. This 

is back to particular selection of excipients and the anti oxidant role of sodium metabisulfite 

and butylated hydroxytoluene. Thus, we may conclude that the ointment does not undergo 

degradation on storage. 
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 Table 1: ingredients of the formulations 

 *Use of an overage of a drug substance (nystatin) to compensate for expected degradation      during 

product shelf life because nystatin  decomposes easily. 

Table 2: Physical parameters of the ointment 

Physical parameters Limits Reference 

Appearance  

 

Yellow ointment with 
good rheology 

In house specification 

Assay  

Nystatin 90-140 % USP 

Triamcinolone acetonode  90-110 % USP 

 Table 3: stability studies results with initial values for the formulation IV 

Test Initial values 1 month 3 month 6 month 12 month 

Appearance 
Yellow 

ointment with  
good rheology 

Yellow 
ointment with 
good rheology 

Yellow 
ointment with 
good rheology 

Yellow 
ointment with 
good rheology 

Yellow ointment 
with good 
rheology 

Assay:  

Nystatin 136 % 131.9 % 131.02 120.22 117.3% 

Triamcinolon  100.08 99.89 99.84 99.08 99.09 

  RSD < 2% for all results 

Table 4: stability studies results with initial values for the formulation V 

Test Initial values 1 month 3 month 6 month 12 month 

Appearance 
Yellow 

ointment with 

good rheology 

Yellow 

ointment with 

good rheology 

Yellow ointment 

with good 

rheology 

Yellow ointment 

with good 

rheology 

Yellow 

ointment with 

good rheology 

Assay:  

Nystatin 135.3 % 120.6 % 118.25 117.55 107.3% 

Triamcinolon 100.02 99.98 100.01 99.79 99.81 

   RSD < 2% for all results 

 

 

 

 

Ingredients 

         

Quantity g/unit 

 

 

Formulation 

 I 

 

Formulation 

 II 

 

Formulation         

III 

 

Formulation  

IV  

 

Formulation  

V 

Polyethylene glycol 400 7.1722 9.3444 11.5444 10.4800 7.4437 

Polyethylene glycol 1500 7.1722 5.0000 2.8000 3.8644 3.9007 

polyethylene glycol - - - - 3.0000 

sodium metabisulfite   0.3000 0.3000 0.3000 0.3000 0.3000 

Butylated hydroxytoluene 0.0150 0.0150 0.0150 0.0150 0.0150 

Nystatin 0.3396* 

( overage 37%) 

0.3396* 

( overage 37%) 

0.3396* 

( overage 37%) 

0.3396* 

( overage 37%) 

0.3396* 

( overage 37%) 

Triamcinolone acetonide 0.0010         0.0010         0.0010         0.0010 0.0010 

Total 15.0000 15.0000 15.0000 15.0000 15.0000 
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CONCLUTION 

the results of our investigation showed that polyethylene glycol 1500 and polyethylene glycol 

400 can be used as an alternative ointment  base for  nystatin and triamcinolone acetonide.     
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