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RESUMEN: METODO SENCILLO Y SENSIBLE PARA LA DETERMINACION DE POLIHEXANIDE EN SOLUCION
MULTIUSO.

Un método invertido sencillo de fase HPL C ha sido desarrollado para la deter minacion de clor hidrato biguanudo de poli-
hexametileno en la solucién multiuso para las lentillas hidr éfilas. La fase mévil fue acetonitrile 1% (v/v) acetato aménico de 20
mmol/L en el agua como 16: 84 (V/V) en unatasa deflujo de 1 ml/min. El clorhidrato biguanudo de poli-hexametileno fue
detectado por la absorcién de UV a 235 nm. El pH fue mantenido a 4,0 utilizando €l &cido acético glacial. El método de Yiping et
al ha sido modificado ligeramente segiin la necesidad. L a cantidad detectada es 2 uG/ml y por eso fue llevado a cabo utilizando el
método de pre concentracién bajo vacio. Desde €l cromatograma, fue observado que un pico claro apareci6 al tiempo de
retencion 5,883 min para el clorhidrato biguanudo de poli-hexametileno. La recuperacién de droga fue encontrada a 99,38% y el
método fue sencillo, rapido y propio parala concentracion de la droga en la solucion multiuso para las lentillas hidr 6filasy para
el llevar a cabo la estabilidad segiin la directriz de ICH paravalorar la estabilidad de clorhidrato biguanudo de poli-
hexametileno en la solucién multiuso.

PALABRASCLAVE: Liquido estandar deléagrima (LEL). Clorhidrato de Polihexanide (CHPH). Area bajo curva (ABC)

SUMMARY:

A simplereversed phase HPL C method has been developed for the deter mination of polyhexamethylene biguanide
hydrochloridein multipurpose solution for hydrophilic contact lenses. The mobile phase was acetonitrile 1% (v/v) ammonium
acetate 20 mM in water as 16: 84 (v/v) at a flow rate of 1 ml / min. Polyhexamethylene biguanide hydrochloride was detected by
UV absorption at 235 nm. The pH was kept at 4.0 using glacial acetic acid. The method of Yiping et al has been slightly modified
as needed. The quantity detected was 2 ug/ml so it was carried out using a preconcentration method under vaccum. From the
chromatogram, it was observed that a distinct peak appeared at retention time 5.883 min for polyhexamethylene biguanide
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hydrochloride. Therecovery of drug was found to be 99.38% and the method was simple, rapid and suitable for the assay of
drug in multipurpose solution for hydrophilic contact lenses and for carrying out stability as per ICH guidelinesto assessthe
stability of polyhexamethylene biguanide hydrochloridein multipurpose solution.

KEY WORDS: Standard tear fluid (STF). Polyhexanide hydrochloride (PHNB). Area under curve (AUC)

INTRODUCTION

Polyhexamethylene biguanide hydrochloride (PHMB.HCL) has been utilized as a new antimicrobial providing reliable
preservation in multipur pose solution (MPS) for hydrophilic contact lenses!:2. It isa polymeric compound with low skin
irritancy, low eyetoxicity, fast speed of kill, stable and effective over awide pH range. It isavailable as 20% aqueous solution
(w/v) with a molecular structureasshown in figure 1.

o A aer o

Fig. 1: Molecular structore of PHMB.HCL

The composition of MPSisgiven in table 1. The MPSisfound to be effective against bacteria, fungi, protozoa and viruses even at
very low concentration34.

Table 1: Composition of multipurpose solution (MPS)

Ingredient Concentration
Polvhexamethvlene biguamde hvdrochlonde 0.0002%,
Baoric acid 0.20%
Sodium tetraborate 0.02%
Sodium chlorde 0.80%
Distilled water g.s to 100ml

In order to supervisethe quality of MPS containing PHMB.HCI, it is necessary to develop the method to assay the sample of
drug accurately. Reversed phase high performance liquid chromatography (RP-HPL C) with photodiode array detector (PDA) is
the most frequently used method for routine deter mination. However, to the best of our knowledge, no RP-HPL C method for the
analysisof PHMB.HCI in MPSfor hydrophilic contact lenses has been reported except that of Yiping et al.5> who hastried to
establish a simple and rapid HPL C method for theroutine analysis of PHMB in compound chemical disinfection.

MATERIALSAND METHODS

Materials

PHMB. HCI was obtained from Avecia Biocides, Manchester, U.K. Acetonitrile and water HPL C grade were from S.D.
chemicals, Mumbai, India. Ammonium acetate, glacial acetic acid were of analytical grade and were used asreceived.
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HPL C instrumentation and chromatographic conditions

HPL C was performed with a Shimadzu class VP series manual injector fitted with a 20 pl loop, a model SPD- 10 UV detector, a
model LC- ATVP pump operated in an isocratic mode and a 4.6 mm i.d sign 50 mm Shim- pack CL C- ODS C18 column, particle
size 5 um. The mobile phase was 16:84 (v/v) of acetonitrile-1% (v/v) and ammonium acetate 20 mM in water and it was pumped
out at 1 ml / min. The mobile phase was filtered through a 0.45 um membrane filter and ultrasonified before use. The UV

absor ption spectrum of PHMB.HCI indicated the presence of an analytically useful absor ption band with a maximum at 235 nm

asshown in figure 2.

ane

Fig. 2: UV spectrum of PHMB.HCI

The 20 pl samples of MPS which was pre-concentrated under vacuum wasinjected and chromatogram was obtained. The
temper ature was maintained at 30 °C. Under this condition, PHMB.HCI was eluted at 5.883 min as shown in figure 3.

Interferences from other ingredients of MPS were not observed.
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Fig. 3: Chromatogram of PHMB.HCI (retention time 5.883 min)

Preparation of Standard Curve

From the drug sample (20% w/v), 1.0 ml was pipetted and transformed into 100 ml capacity volumetric flask and volume was
made up to 100 ml with filtered standard tear fluid (STF) of pH 7.4. The composition of STF was as mentioned in table 2.
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Table 2: Composition of standard tear thuid (STE) at pll 7.4

[ngrdients Concentration
Boric acid 0.2g
Sodium tetraborate 0.02g
Sodium chlonde 0.80g
Distilled water g.s.10 100ml

From this solution 1.0 ml was further diluted up to 100 ml with the STF of pH 7.4 in a 100 ml volumetric flask in order to obtain
a stock solution of 20 pug /ml. From this stock solution different volumes were withdrawn and diluted with STF of 7.4 for
obtaining different concentration from 0.25 pg /ml to 7.5 pug /ml. The volume of each standard solution was 10 ml and all these
wer e filtered through a membranefilter (0.45 um). The 20 pl of each solution wasinjected into the HPL C column in order to
obtain the chromatogram and AUC (area under the curve) was calculated. The observed values aregiven in table 3.

Table3 : III‘I C t'demL of 's[d[lddt‘d mlulmn ol PMITB.TIC] (detection 235nm)

(1g ) (. ‘nudLu i | y
().25 110121 114268 0.632455532

0.50 120634 119580 0.894427191
[.00 31147 130204 0.983191563
1.50 141660 140828 0.894427191
2.00 152171 151452 0.894427191
2.50 162686 162076 0.894427191
3.00 173199 172700 0.632455532
3.50 183712 183524 0.894427191
4.00 194224 193948 0.894427191
4.50 204738 204572 0.632455532
5.00 2152351 215196 0983190011
5.50 225764 225820 0.894427191
6.00 236277 236444 0.632455532
6.50 246789 247068 0.816494089
7.00 257302 257692 0.894427191
7.50 267815 268516 0.632455532

n=>06. results are the mean of six readings
Coefficient of correlation (r*) = 0.9994
Equation of regressed line y = 21248x+108956, where v 1s regressed AUC
Slope(m) = 21248.x 1s the concentration (ng/ml). intercept (¢)= 108956.

The method wasrepeated for six timesi.e. n=6. A standard plot PHMB. HCL was drawn by plotting concentration on X- axis
and AUC on Y- axisand isshown in figure 4.
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Fig. 4: Standard plot of PHMB.HCI in HPLC analysis

From the point observed the regressed linewas drawn and the equation of thisregressed line was calculated. The coefficient of
correlation (r2) was also deter mined. The coefficient of correlation (r2) = 0.9994 and equation of regressed line y= 21248x+
108956, wherey isregressed AUC and slope (m) is 21248, x isthe concentration (ug/ ml) and intercept (c) is 108956.

Determination of PHMB.HCI in MPSunder Stability Studiesas per ICH Guidelines

Under the stability studies of the formulation, 20 pl of the sample undiluted wereinjected into an HPL C column, using similar
conditions asin the case of the standard curve and AUC was obtained. The drug concentration obtained by extrapolation of the

AUC of the sample under the standard curve and the potency of the drug in the sample was calculated.

Sample Stability

The Stability studieswere carried out according to the ICH guidelinesand for this pur pose MPS which wer e developed on pilot
scalewere kept at 40°C and 75% RH in humidity chamber for 6 months. The sampleswere withdrawn at intervalsof 0, 1, 2, 4
and 6 months and analyzed for drug content by the HPL C method of analysis as mentioned before. Theresultsaregiven in table

4,

Table 4: Mean drug content values of stzbility studies at 40 = 0.3%C & 75% RH for MPS with PHMB HCL
Tims _Meen drug conten Percant drug Log % drug Elops Degradation rate costant K
| idaysh  (ug/mly _ _ _ remalning ramalning [days™)
] 2082 100 2000
k1] 2049 89,37 1.9872
B0 2028 80.35 19928 14,66 10°% 2378 = 0*
120 2018 8T 1.9808
180 2.000 96.09 1.0887 $5

Theresults of the stability studies carried out as per |CH guidelines wer e compar ed with those of the sample at 0 day. The data
converted into log percent drug remaining and it was plotted against timein days as shown in figure 5.
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Fig, 5: Degradation kinetic profile of MPS with PHMB.HCI (ICH guidelines)
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Fig. 5A: Degradation kinetic profile of MPS with PHMB.HCI

The dlope of the line was deter mined, and from this, the degradation rate constant 'K' in days was calculated.

RESULTSAND DISCUSSION.

An HPL C method of analysis of PHMB. HCI was carried using the method of Yiping et al after slight modification. Under the
method, UV detection at 235 nm was performed. The UV spectrophotometric determination was carried out in isotonic STF of

pH 7.4. For this purpose, the drug solution was scanned in UV range and PHM B.HCI exhibited ¥ max at 235 nm. The drug was
detected accurately with recovery of 99.38%. The standard curve under HPL C analysis between AUC and concentration obeyed
Lambert's Beer law between the concentration of 7.5 pg/ml and a high value for the coefficient of correlation was observed. This

http://biomed.uninet.edu/2009/n2/aarora.html
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method of analysis was found to be simple, rapid and accurate for the deter mination of PHMB.HCI. The sample was
preconcentrated by vaccum befor e subjecting it to HPL C studies.

Stability studieswere carried out asper | CH guidelinesin order to see the stability of drug in the MPS. Under the ICH
methodology, sufficient number of containers of the product werekept at 40 £ 0.5 °C and RH 75% in a humidity chamber for six
months. The samples were withdrawn at different time intervals and analyzed for the drug (PHM B.HCI) by the HPL C method
of analysis. Thelog percent of drug remaining was plotted against timein days and from the curve, the slope was deter mined. By
using the slope, the degradation rate constant was determined and it was found to be 33.76x10?5 days?1. The amount of drug
degraded waslessthan 5 % of the total. Hence an arbitrary shelf life of two years can be assigned to the product as mentioned
by ICH guidelines.

CONCLUSIONS

The HPL C method with slight modification of Yiping et al was found to be precise, accurate and suitable. The method was found
to be suitable to fix an adequate shelf lifefor the product.
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Comment of thereviewer Silvia Albillos Gar cia PhD. Inbiotec (I nstituto de Biotecnologia). L eon, Espafia

This study determinesthe stability of a multipur pose solution (M PS) used as antimicrobial and for preservation of hydrophilic
contact lenses by detecting the stability of its main active compound: polyhexamethylene biguanide hydrochloride. This new
antimicrobial is said to present advantages such aslow eyetoxicity, stability over awide pH range and fast kill speed.

Theauthorsdescribe a method for quantitation of the active compound found in this M PS by means of HPL C improved from a
previously described method by Yiping et al. Theimprovements achieved a much lower limit of detection for the method.
Stability analyses for the MPS at certain storage conditions wer e performed up to six months proving the methodology valid for
determination of the stability of the compound of interest with adequate accuracy and following the ICH guidelines.

Comment of thereviewer Monica Cavia Saiz CD. Resear ch Unint. Complejo Asistencial de Burgos. Burgos. Espafia

The HPL C technique used for the determination of drug stability isan essential part of pharmaceutical formulation
development. In thisarticle, the author s provides a thorough description of high-performance liquid chromatography (HPLC)
for the determination of PHMB.HCL in the multipurpose solution. PHMB.HCL isan antiseptic belong to the biguanide group,
which are cationic substances well known for their effective action against microbial infection.

Nowadays, there are few methods for the study of PHMB.HCL. The main reason isthe complexity of the sample composition,
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that it isalways present as mixture of oligomers. Furthermore, thelack of aromatic groups makesthat detection via UV-
absorption isdifficult. The authorsin thisarticle development a HPL C method, in terms of throughput, accuracy and cost-
effectivenessthat it covers essential aspects of enhance efficient separation, such as mobile phase preparation and optimization of
HPL C analysis. Analysis of the results showed satisfactory precision ranging. Thus, the detection limitswereof 2 pg/mL. It is
also demonstrated that the high sensitivity allows the method to be used for development as prophylactic or therapeutic drugs
against various eye infections.

Furthermore, thisarticle summarisesthe stability studies of PHMB.HCL in the multipur pose solution. Results presented show
that the amount of drug degraded was lessthan 5% of thetotal. These data present new infor mation about of a smple method
for the determination of PHMB in eye drops aswell asits possible application in pharmacokinetic studiesin ophthalmology,
since the technique can produce reliable analytical results quickly and relatively cheaply.
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