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ABSTRACT 

The objective of this study was to establish a reasonably simple and reliable method to estimate 

Poly (hexamethylene biguanide) hydrochloride [PHMB] in marketed formulation. New methods 

like UV & HPTLC were developed for estimation of Poly (hexamethylene biguanide) 

hydrochloride with all the validation parameters within range. Both the methods were developed 

and validated as per regulatory guidelines. UV method was developed in Water as a solvent. 

Linearity was found to be 2-12μg/ml for Poly (hexamethylene biguanide) hydrochloride. The 

method was found to be accurate, precise according to acceptance criteria. The proposed UV 

method can be applicable for the estimation of the drug in marketed formulation. HPTLC 

method was developed using mobile phase Methanol:O-phosphoric acid (10: 0.5 %v/v). In 

HPTLC method linearity was found 2000-12000ng/spot for Poly (hexamethylene biguanide) 

hydrochloride. HPTLC method was found to be simple, accurate and precise. The developed 

HPTLC method can be applicable for the estimation of the drug in marketed formulation. 

Developed methods can be applied in routine analysis for the estimation of Poly (hexamethylene 

biguanide) hydrochloride in marketed formulation. 
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INTRODUCTION 

It is chemically Poly (iminoimidocarbonyliminoimidocarbonyl-imino hexa methylene) 

hydrochloride. It is polymer used as disinfectant and antiseptic. In dermatological use it is 

spelled Polyhexanide. PHMB is used as an ingredient in some contact lens cleaning products, 

cosmetics, personal deodorants and some veterinary products
1
. The PHMB hydrochloride salt 

(solution) is used in the majority of formulations. Maximal activity of the PHMB occurs at 

between pH 5-6 and that initially the biocide interacts with the surface of the bacteria and then is 

transferred to the cytoplasm and cytoplasmic membrane. Cationic PHMB had little effect on 

neutral phospholipids in the bacterial membrane-its effect was mainly on the acidic negatively 

charged species where it induced aggregation leading to increased fluidity and permeability. This 

results in the release of lipopolysaccharides from the outer membrane, potassium ion efflux, and 

eventual organism death. PHMB is used in inter-operative irrigation, pre- and post-surgery skin 

and mucous membrane disinfection, post-operative dressings, surgical and non-surgical wound 

dressings, surgical bath/hydrotherapy, chronic wounds like diabetic foot ulcer and burn wound 

management, routine antisepsis during minor incisions, first aid, surface disinfection, and linen 

disinfection, tumor disease etc
2
. In case of spectrophotometric methods, the absorption of light 

by analytes (by raising an electron or electrons to a higher level) is due to the presence of 

chromophores in their molecules, which are specific portions of molecules that can absorb 

radient energy in UV-Visible region. This method of analysis is based on measuring the 

absorption of monochromatic light by compounds in the region of 200-800 nm. The photometric 

methods of analysis are based on the Beer-Lambert’s Law, which establishes, the absorbance by 

a solution is directly proportional to the concentration of the analyte. There are various UV 

Spectrometric methods available for Simultaneous estimation of two drugs. Simultaneous 

equation method, Absorbance ratio method, Geometric correction method, Orthogonal 

polynomial method, Difference Spectrometry, Derivative Spectrometry, Absorbance correction 

method.
3-7

. HPTLC is a powerful analytical method equally suitable for qualitative and 

quantitative analytical tasks. HPTLC is playing an important role in today analytical world, not 

in competition to HPLC but as a complementary method. One of the most obvious orthogonal 

features of the two techniques is the primary use of reversed phases in HPLC versus unmodified 

silica gel in HPTLC, resulting in partition chromatography and adsorption chromatography 

respectively. Unlike other methods, HPTLC produces visible chromatograms complex 

information about the entire sample is available at a glance. Multiple samples are seen 
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simultaneously, So that reference and test samples can be compared for identification.
8-10

. In this 

paper, methods to reliably measure PHMB at ppm levels in marketed formulation are detailed.  

MATERIALS AND METHODS 

Reagents 

The PHMB (20%w/v) standard was supplied by Arch Protection Chemicals Pvt. Ltd., Solitaire 

corporate park, Andheri (East), Mumbai, Maharastra. Marketed formulation (Nusept) was 

obtained from Bioshields, Tulip Group of Compnies, Goa. Analytical grade methanol was 

obtained from Allied Chemicals Corporation, Vadodara. Distilled water was obtained from 

Chemdyes Corporation, Vadodara. 

Apparatus 

UV- Visible Spectrophotometer (Shimadzu Corporation, Japan) was employed with 

photomultiplier detector range from 190-1100 nm.Camag HPTLC instrument was employed 

with Linomat V automatic sampler and precoated silica gel G60 F254 aluminium plate (10 × 10 

cm) with twin trough chamber. The mobile phase composition was methanol– O-phosphoric acid 

(0.5 M) (10:0.5 %v/v). The plate was scanned at a wavelength of 236 nm.  

Validation Parameters
11,12

 

Linearity  

The linearity was determined by preparing different concentration 2-12μg/ml of PHMB for UV 

method and 2000-12000ng/spot for HPTLC method. 

Accuracy 

Accuracy was determined at three different level 80 %, 100 % and 120 % of the target 

concentration 4μg/ml of PHMB for UV and 4000ng/spot for HPTLC in triplicate. 

Precision 

Repeatability 

The precision of the analytical method was studied by analysis of multiple sampling of 

homogeneous sample. Precision was estimated by repeatability and the repeatability was 

assessed by analyzing six determination of a homogeneous sample of 6μg/ml of PHMB for UV 

method and 6000ng/spot for HPTLC method. 

Intra -day and Inter-day Precision 

Intra-day and inter-day using three different concentrations 6μg/ml, 8μg/ml and 10μg/ml of 

PHMB for UV method and 6000ng/spot, 8000ng/spot, 10000ng/spot in triplicate for three 

consecutive days and %RSD was assessed. 

http://www.ajphr.com/
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Limit of Detection & Limit of Quantitati on 

LOD and LOQ of the drug were derived by calculating the signal-to-noise (i.e. 3.3 for LOD and 

10 for LOQ) ratio using the following equations as per ICH guideline. 

LOD = 3.3 × σ/S 

LOQ = 10 × σ/S 

Where, σ = the standard deviation of the response. 

S = slope of the calibration curve. 

Robustness 

Robustness shows the reliability of an analyte with respect to deliberate variations in method 

parameters. 

Preparation of sample solution from formulation 

For UV method:1 ml antiseptic solution containing 1%v/v was transferred into 100 ml 

volumetric flask containing 50 ml of distilled water and volume was made up to the mark with 

the same solvent to obtain a solution containing 2000μg/ml PHMB. 

For HPTLC method:  1 ml of antiseptic formulation containing 2,00,000μg/ml PHMB was 

transferred to 100 ml volumetric flask and the volume was made up to the mark with methanol to 

obtain a concentration of 2000μg/ml PHMB. 

Preparation of standard stock solution 

For UV method: 1 ml of PHMB was transferred to a 100 ml volumetric flask and dissolved. The 

volume was made up to the mark with distilled water to give a solution containing 2000μg/ml 

PHMB. 

For HPTLC method:  1 ml of PHMB was accurately transferred to a 100 ml volumetric flask. 

The volume was made up to the mark with methanol to obtain a concentration of 2000μg/ml 

PHMB. 

Preparation of working standard solution 

For UV method: From standard stock solution, 1 ml of PHMB solution was transferred to 100 

ml volumetric flask and the volume was made up to the mark with distilled water to give a 

solution containing 20μg/ml PHMB. 

For HPTLC method:  Standard stock solution was used as a working standard solution. 

RESULTS AND DISCUSSIONS 

Choice of detection wavelength 

12 μg/ml solution of PHMB was prepared in distilled water. UV spectra of drug was recorded for  
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200-400nm. PHMB shows absorbance maxima (λmax) at 235.5 nm. Therefore, the detection 

wavelength was selected at 235.5 nm. For HPTLC method, the detection wavelength was 

selected at 236 nm methanol as a solvent. 

 

Figure 1: Absorption spectra of standard solution of PHMB in Distilled water at 235.5 nm. 

Choice of Chromatographic conditions 

From the different trials, methanol– O-phosphoric acid (0.5 M) (10:0.5 %v/v) is optimized 

mobile phase. For better spot of PHMB, HPTLC plate is prewashed in the mobile phase. 

Saturation time for chamber must be 20 min. Under above optimized conditions, the densitogram 

of PHMB standard solution is shown in Figure 2. 

It was shown that PHMB is well separated and eluted at a reasonable Rf. The Rf for PHMB can 

be calculated as 

 

Linearity, detection limit, precision 

For UV- Visible Spectrophotometry 

The solutions of PHMB ranging from 2-12μg/ml were prepared by pipetting out 1, 2,3, 4, 5, 6 ml 

of the working standard solution of PHMB (20μg/ml) into series of 10 ml volumetric flasks and 

the volume was adjusted to mark with distilled water. The absorbance of the solutions was 

measured at 235.5 nm against distilled water as blank. The regression equation was y= 0.0637x + 

0.0032 with a correlation coefficient r
2
 = 0.9998. The linearity range was from 2-12μg/ml. The 

detection limit was 0.072μg/ml. The precision of the instrument was checked by repeated 

scanning and measurement of the absorbance of solutions (n = 6) of PHMB (6μg/ml) without 
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changing the parameters of the proposed method. The %RSD values for PHMB were found to be 

0.31 %. 

 

Figure 2: Densitogram of PHMB (8000ng/spot) in a standard solution Chromatographic 

conditions are shown in section 2.2 

For HPTLC Method  

The linearity of the methods was assessed by spotting 1, 2,3,4,5 and 6 μl of the standard stock 

solution containing 2000μg/ml PHMB on aluminium plates pre-coated with silica gel G60 F254 

with the help of Hamilton microlitre syringe using Camag Linomat applicator 5. Thus, 

concentrations of 2000, 4000, 6000, 8000, 10000 and 12000ng/spot were obtained for PHMB. 

The regression equation was y= 0.5018x + 201.42 with a correlation coefficient r
2
 = 0.9987. The 

detection limit was 0.072μg/ml. The precision of the instrument was checked by repeated 

scanning and measurement of the absorbance of solutions (n = 6) of PHMB (6000ng/spot) 

without changing the parameters of the proposed method. The %RSD values for PHMB were 

found to be 1.09 %. 

Drug sample determination 

Recovery Study 

By UV Method 

The accuracy of the method was determined by calculating recovery of PHMB by the standard 

addition method. Known amounts of standard solutions of PHMB (3.2, 4 and 4.8μg/ml) were 

added to 1 ml antiseptic solution containing 4μg/ml PHMB in separate 10 ml volumetric flask. 

Recoveries are in the range from 99.16 to 99.98%. 
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Table 1: Recovery studies of PHMB by UV Method 

Conc. Of 

sample 

taken 

(μg/ml) 

Level Conc. Of 

pure API 

spiked 

(μg/ml) 

Total 

Conc. 

(μg/ml) 

Mean Total 

Conc. Found 

(μg/ml) (n=3) 

%Recovery 

Mean± SD 

(n=3) 

%RSD 

PHMB  

(4 μg/ml) 

0% 0 4 3.95±0.005 99.16±0.28 0.29 

80% 3.2 7.2 7.15 ±0.035 99.38±0.43 0.43 

100% 4 8 7.97±0.030 99.63±0.38 0.38 

120% 4.8 8.8 8.79 ±0.030 99.98±0.37 0.37 

By HPTLC method 

The accuracy of the method was determined by calculating recovery of PHMB by the standard 

addition method. Known amounts of standard solutions of PHMB (3200, 4000and 4800ng/spot) 

were added. Recoveries are in the range from 98.90 to 100.78%. 

Table 2: Recovery Studies of PHMB by HPTLC Method 

Conc. Of 

sample 

taken 

(ng/spot) 

Level Conc. Of 

pure API  

spiked 

(ng/spot) 

Total 

Conc. 

(ng/spot) 

Mean Conc. 

Found (ng/spot) 

(n=3) 

%Recovery 

Mean± SD 

(n=3) 

%RSD 

PHMB (4000 

ng/spot) 

0% 0 4000 2205.1± 48.46 100.78± 0.869 0.86 

80% 3200 7200 7131.8 ± 52.19 99.05± 0.722 0.73 

100% 4000 8000 7912.0± 23.61 98.90± 0.296 0.30 

120% 4800 8800 8738.0± 46.63 99.30± 0.530 0.53 

Analysis of PHMB in marketed formulation 

By UV Method 

Six samples collected from the marketed formulation were diluted with distilled water to make 

20µg/ml. The result was 99.25+ 0.54. 

Table 3: Assay of PHMB by UV Method 

Labeled Amount Taken(μg) Mean Amount found (μg) (n=6) %Assay± SD  %RSD 

20 19.85±0.043 99.25±0.54  0.54 

By HPTLC Method  

Six samples collected from the marketed formulation were diluted with methanol to make 

2000ng/spot. The result was 98.76+ 1.16. 

Table 4: Assay of PHMB by HPTLC Method 

Labeled Amount 

Taken(ng/spot) 

Mean Amount found (ng/spot) 

(n=6) 

%Assay± 

SD 

%RSD 

2000 1971.58±25.95 98.76±1.16  1.17 

CONCLUSION 

The present methods are simple, rapid, accurate, precise and suitable for the routine analysis of 

PHMB in marketed formulation.  
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