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Abstract

A new HPLC-RP method has been developed and validated for the simultaneous determination of benzocaine, two preservatives (propy
paraben (nipasol) and benzyl alcohol) and degradation products of benzocaine in a semisolid pharmaceutical dosage form (benzocaine ge
The method uses a Nucleosil 120 C18 column and gradient elution. The mobile phase consisted of a mixture of methanol and glacial aceti
acid (10%, v/v) at different proportion according to a time-schedule programme, pumped at a flow rate of 2.6'niThérDAD detector
was set at 258 nm. The validation study was carried out fulfilling the ICH guidelines in order to prove that the new analytical method, meets
the reliability characteristics, and these characteristics showed the capacity of analytical method to keep, throughout the time, the fundament
criteria for validation: selectivity, linearity, precision, accuracy and sensitivity. The method was applied during the quality control of ben-
zocaine gel in order to quantify the drug (benzocaine), preservatives and degraded products and proved to be suitable for rapid and reliab
quality control method.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction [12—-14] suppositorie$15], sunscreens and after-sun prod-
ucts[16-17]

Benzocaine,p-aminobenzoic (ethyl 4-aminobenzoate) A new pharmaceutical dosage form, consisting of a bioad-
acid ester is a local anasthesic used for superficial anasthesidiesive gel of the active has been developed. The gelincreases
for the local and temporal relief of pain related, among other the residence time of the active in the buccal mucosa, thus
disorders, to buccal affectiorj$]. For such reasons, it is a achieving a prolonged actidi8]. This dosage form apart
drug extensively used in odontologg®;,3]. from the drug, also contains two preservatives to keep its

A considerable number of publications have appeared microbiological quality and meet the challenge {@$-21]
describing different strategies to quantify benzocaine in tis- following the requirements needed for the development of a
sues and biological fluids of several fish spedi&§]; also dosage form in the pharmaceutical indug2g,23]
there are papers for the determination of the active in dif-  The focus of this study has been to develop and vali-
ferent pharmaceutical dosage forms such as taptet3], date a rapid HPLC-RP method for the quality control of
solutions and suspensiofi@-11], semisolids preparations benzocaine, its degradation products and propylparaben (4-

hidroxybenzoic acid propyl ester, nipa&l(benzoic acid,
* Corresponding author. Tel.: +3 34 93402 4546; fax: +3 34 93402 4546, 4-NYdroxy-, propyl ester) and benzyl alcohol as preservatives

E-mail address: perezlo@ub.edu (P&pez-Lozano). in the pharmaceutical preparation.
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This work describes the validation parameters stated eitherTable 1
by USP 27[24] or by the ICH guideline$25 26] to achieve Gradient profile programme to carry out the chromatographic method

an analytical method with acceptable characteristics of suit- Time (min) Buffer solution (%) Methanol HPLC (%)
ability, reliability and feasibility. 0 90 10
The proposed method is applicable for routine analysis 9 90 10
as well during the production: quantification of benzocaine, 13 60 40
preservatives and degradation products of benzocaine gel an g gg 4118
complies with the validation requirements in the pharmaceu- g 20 10

tical industry.

methanol and glacial acetic acid solution were degassing by

2. Experimental filtering through a 0.4pm GH-membrane filter. The flow
rate was 2.0 mlmint. The DAD detector was operated at
2.1. Equipment 258 nm. The injection volume was 0. During the analy-

sis the column was equilibrated at4D. Each determination

A high-performance liquid chromatographic system con- required 30 min.
sisted of a Hewlett-Packard 1100 (Agilent Technologies)
featuring a column oven (79856A), a quaternary pump 2.4. Stock and working standard solutions
(G1311A), anautomaticinjector (G1313A) and a DAD detec-
tor (G1315A), which is set at 258 nm. Data adquisition is ~ Working standard solution of benzocaine was prepared
performed using a chromatography software package (Chem-at a concentration of 20Q0gmi~1 dissolving the appro-

station version A.07). priated amount of the compound in ethanol. This standard
solution was used to quantify the active on the final product.
2.2. Materials and reagents Based on this solution and by means of an adequate dilution,

a 20p.g mi~1 was prepared to quantify unknown degradation

Methanol was of HPLC grade and was purchased from products. These solutions could be stored at@%room
Panreac-Quimica S.A., Barcelona, Spain. Glacial acetic acidtemperature) for 24 h.
for analysis and ethanol 96were also purchased from Stock standard solution of benzyl alcohol was prepared
Panreac-Quimica. The water used was redestilled from aat a concentration of 40Q0y mI~! dissolving the appro-
purelab Plus system by Vivendi. The reagents used for thepriated amount of the compound in ethanol. This solution
stress-testing study of the active and preservatives (HCI0.1 N,could be stored at 25C (room temperature) for 72 h. Awork-
NaOH 0.1N, KO, (33%, v/v), potassium permanganate) ing standard solution of benzyl alcohol was prepared by the
were of analytical grade and supplied by Roig Farma S.A. appropriate dilution of the above mentioned stock standard
and Panreac-Quimica S.A. solution in ethanol to reach a concentration of 4@ml—1,

Benzocaine (batch 021198) was purchased from Roigthat is used to quantify the preservative on the final
Farma S.A. and benzocaine reference standard was purproduct.
chased from European Pharmacopoeia (batch 1b). Ethyl ester Working standard solution of propylparaben was prepared
of p-nitrobenzoic acid (EPNB) ang-aminobenzoic acid  at a concentration of 130gml~1 dissolving the suitable
(PABA) were provided by Archimica Limited. Nipasdl amount of the compound in ethanol. This standard solu-
(propylparaben) and benzyl alcohol were purchased from tion is used to quantify the preservative on the final product.
Roig Farma S.A. Benzocaine gel was provided by laborato- This solution could be stored at 26 (room temperature) for
ries KIN S.A. This pharmaceutical preparation contains 5% 72 h.
of benzocaine, 1% of benzyl alcohol and 0.3% of propyl- Finally, stock standard solutions of degradation prod-
paraben. The rest of excipients of the gel are: medium-chainucts (EPNB and PABA) were prepared at a concentration
triglycerides, colloidal silicon dioxide and pineapple flavour. of 200ug mi~—1 dissolving the appropriated amount of the
A placebo for the validation study is prepared with these compounds in ethanol. These solutions should be stored at

excipients. 4°C and were found to be stable for several weeks. Work-
ing standard solutions of these degradation products were
2.3. Chromatographic conditions prepared by the appropriate dilution of the above-mentioned

stock standard solutions in ethanol to reach a concentration
Chromatographic separation of the active, degradation of 20ugml=1.
products and preservatives was performed using a Nucle- Out of the solutions obtained, a proportion was taken and
osil 120 C18 column 250 mm 4.6 mm i.d., 1Qum particle filtered through a PVDF membrane filter (0.4f). The
size, made of stainless steel. The mobile phase consistedesulting filtered solutions were placed in HPLC vials. Each
of methanol and solution of glacial acetic acid (10%, v/v) of the solutions prepared were injected by duplicate into the
that were carried as a gradient programmab{e 1. Both chromatograph, recording later the results obtained.
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2.5. Assay of the pharmaceutical preparation tem precision injecting 10 times the same solution of three
levels of concentration (70%, 100% and 130% of the work-
Four grams of benzocaine gel were weighed and placed ining concentration) one day and repeating the same procedure
a 100 ml Erlenmeyer flask with 50 ml of ethanol. The solution on the second day. The second test consisted of testing the
was magnetically stirred for 90 min. After that, the solution standard solution precision where three solutions were pre-
was transferred to a 100 ml volumetric flask and 30 ml of addi- pared at 70%, three solutions at 130% and seven solutions
tional ethanol were added and the sample was ultrasonicatedat 100% of the working concentration, studying the relative
for 20 min. Once the volumetric flask reached the environ- standard deviation obtained for the response factor (relation-
mental temperature (2%), it was diluted up to 100 ml with  ship between the experimental area and the studied concen-
additional ethanol. This solution could be stored af@5  tration). The third test consisted of checking the precision of
(room temperature) for 48 h. the method, operating as described in the standard solution
Out of the solution obtained, a proportion was taken and previously mentioned: seven individual samples were pre-
filtered through a PVDF membrane filter (04B1). The pared and the relative standard deviation was studied for the
resulting filtered solution was placed in an HPLC vial. Each response factor obtained. Lastly, the intermediate precision,
of the solutions prepared were injected by duplicate into the where the variability of the analyst and days was studied.
chromatograph, recording later the results obtained.
2.6.4. Accuracy (recovery method)

2.6. Validation study The recovery method was studied at the concentration lev-
els of 70% (three samples), 100% (seven samples) and 130%
2.6.1. Specificity (three samples) where a known amount of the active and

In order to determinate the specificity of the method, iden- preservatives were added to a determined amount of placebo
tification of the active was studied, comparing raw material and it was calculated the quantity of benzocaine, benzyl alco-
with a standard reference. Another study was carried out tohol and propylparaben recovered in relation to the added
check the absence of interference by the excipients, whichamount.
take part in the pharmaceutical preparation (placebo solu-
tion), as well as the study which was carried out to determine 2.6.5. Robustness
the absence of interference of the impurities or degradation  Inorderto evaluate the robustness of the proposed method,
products from benzocaine. the influence of small deliberate variations of the method

In order to assure the specificity and provide an indica- parameters in the determination of benzocaine, benzyl alco-
tion of the stability properties of the proposed method, forced hol and propylparaben in gel (percentage of active and preser-
degradation studies were performed under various stress convatives) was examined throughout. The factors selected to
ditions. Thus, appropriate amounts of gel and placebo wereexamine were the wavelength (nm), temperatte) (flow
stressed with HCI 0.1 N and NaOH 0.1 N (keeping the solu- rate (mImirmr?), mobile phase (percentage methanol) and
tions to both, environmental temperature and 10p Bioad- volume of injection ul). Each factor was charged at three
hesive gel was also subjected to the effect of temperaturelevels (-1, 0 and 1). One factor at a time was changed to
(105°C), UV light, IR light, high relative humidity (79%  estimate the effect. In each assay seven samples were studied
HR) for 24 h and exposed to daylight for a period of 15 days. together with a working standard solution.

Moreover, samples of gel and placebo were exposed to an
oxidizing treatment with K02 and KMnQ, for 24 h. When
the degradation treatments were completed, samples were. Results and discussion
analyzed according to sample preparation assay.

3.1. System suitability
2.6.2. Linearity

To carry out this study, seven levels of concentration  The chromatographic separation, as explained above,
within the range 70-130% of the working-concentration of was carried out with a C18 column (Nucleosil 120,
the active and preservatives (benzocaine: 2091, ben- 250 mmx 4.6 mm i.d., 1Qum particle size). The gradient
zyl alcohol: 40Q.g mi~1, propylparaben: 12@g mi—1) were used to elute all compounds of the pharmaceutical prepa-
prepared. Analysis was performed in triplicate, individually ration allows to quantify the compounds in the same chro-
weighing the amount of active and preservatives and the cor-matographic method and only within 30 min. Fig. 1 a
responding amount of placebo. The experimental results wererepresentative chromatogram with all possible compounds
represented graphically, obtaining a calibration curve and car-(active, preservatives and degradation products) is shown,

rying out the corresponding statistic study (ANOVA). where it was possible to show the well-separated peaks of
the different compounds.
2.6.3. Precision It was concluded that the developed method is the opti-

For the precision study, four different tests were carried mum according to the studied parameters and complies with
out. The first one consisted of checking the instrumental sys-the accepted values for USP or ICH guidelines. Therefore,
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Fig. 1. Representative chromatogram obtained from a system suitability study, where preservatives and degradation products appear tagetbeaiwveh b
Benzocaine, PABA, EPNB, benzyl alcohol and propylparaben elute at 12.54, 2.207, 20.843, 5.685 and 18.377, respectively.

this method can be applied to routine with no problems, as the gel was submited to an oxidizing treatment the presence

its suitability being proved. of several unknown degraded products was observed, some of
them already seen and other new ones which eluted at 15.429
3.2. Validation study and 16.246 min (treatment with KMn{Fig. 2e), apart from
the degraded product EPNB which eluted at 21.598 min
3.2.1. Specificity (treatment with KMnQ and HO; (Fig. Z)).

Itwas checked thatbenzocaine raw material aswellas ben-  When treating the sample with IR light, UV light, high rel-
zocaine reference standard elute at the same retention timeative humidity (79% HR) and daylight, three unknown peaks
indicating a positive identification of the drug. Fig. 1it is appeared, which eluted at 11.312, 15.428 and 16.324 min.
observed that all the compounds of the injected sample elute  Moreover, a purity test of the three compounds is per-
at different retention times and do not interfere between them. formed, indicating that the three spectrums obtained at dif-
The study of the purity of the peaks shows that the three spec-ferent times are within the threshold fixes for this study,
trums obtained at different times are within the established 990.
threshold for these peaks. The placebo chromatogram shows To conclude, it can be stated that none of the peaks that
that there were no interference between the excipients of thecould be generated by the stress treatment interfere with the
pharmaceutical preparation and the active, preservatives angeaks corresponding to the active and the preservatives, there-
degradation products. fore showing that it was a selective method and suitable for

The degradation studies carried out as stated in Sectionroutine work.
2.6.1is the last test to demonstrate the specificity of the
method. 3.2.2. Linearity

During the stress-testing study in acid media, at@5 Linear relationship was obtained between the peak area
(Fig. 2a) as well as 105C (Fig. 2b) appeared a degraded of benzocaine, benzyl alcohol and propylparaben and the
product, which eluted at 2.1 min, and it corresponded to corresponding concentrations, as shown by the equations pre-
PABA. An unknown degraded product of benzocaine was sented inTable 2 The correlation coefficient, determination
also formed which eluted at 11 min (26). The peak which  coefficient, standard erro5{,) of regression line are also
has a retention time of 3.196 in acid media at 1G5cor- given, along with the standard deviations of the slope and
responded to a degraded product of propylparaben. In basidntercept.
media at 25C (Fig. 2c) a degraded product, which eluted at
11.287 min was observed, apart from observing the presence’.2.3. Precision
of degraded product PABA, which was mainly formed when Inter-day data of instrumental system precision was stud-
de basic solution was submited at F@5(Fig. 2d) [27,28] A ied at three level concentration (70%, 100% and 130%) and
peak appeared at 3.243 min in both stress conditions, whichthe R.S.D. obtained for the response factor are presented in
corresponded to a degraded product of propylparaben. Table 3 for the active as for both the preservatives. In all these

In the high temperature treatment (X@) apart from the cases, the R.S.D. obtained was far below 1%, the limit per-
degradation products already seen, appeared another oneentage set for the precision study of the instrumental system
which was eluted at 16.326 min. In the literature the degrada- (AEFI: Asociacbn Espéiola de Farmaeguticos de la Indus-
tion of benzocaine is described by the temperd28g When tria) [30], thus showing that the equipment used for the study
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Fig. 2. Representative chromatograms obtained from the stress testing study.

Table 2

Calibration curves for the determination of benzocaine and two preservatives by high-performance liquid chromatography

Compound Equations r 2 Sey) S.D. intercept S.D. slope
Benzocaine Y=7.833% — 42.8246 0.9997 0.9994 91.8106 177.4736 0.0869
Benzyl alcohol Y=0.4566& — 0.7480 0.9994 0.9987 0.9985 2.8573 0.0072
Propylparaben Y=27.149K — 135.2745 0.9993 0.9986 29.1321 56.4546 0.4579
Table 3

Results obtained for the precision of instrumental system

Compound 70%r(=20): R.S.D. R.R. 100% (z=20): R.S.D.R.E. 130% @ =20): R.S.D. R.E.
Benzocaine 0.34 0.24 0.18

Benzyl alcohol 0.71 0.50 0.85

Propylparaben 0.58 0.60 0.86

a Response factor.
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Table 4 Table 5
Results obtained for the precision study of the working standard solution  Accuracy study of the determination of benzocaine and preservatives by this
chromatographic system

Compound Benzocaine Benzyl alcohol Propylparaben
Mean R.F: 7.6337 0.4569 26.1200 Compound Recovery (%)
S.D. 0.1452 0.0060 0.3900 Mean= S.D. R.S.D. (%) E»b
R.S.D. 1.90 1.31 1.50 -
Benzocaine 99.64 1.63 1.64 —0.43
& Response Factor. Benzyl alcohol 101.52 1.05 1.03 1.53
Propylparaben 97.82 1.97 2.02 —2.18

a Relative standard deviation percentage.
works correctly for the developed analytical method, being ° Relative error percentage.
highly repetitive.
The results obtained for the working standard precision = ) .
study from 13 samples studiedl$ 3 for 70%,.= 7 for 100% Imitaccording to the AOAC (2.796)81], thus showing that
andn=3 for 130%) for the active and both preservatives the proposed analytical method has a good intermediate pre-

are indicated irTable 4 For the study of the precision of ~©'SO":

the method £=7) the value of R.S.D. obtained for ben-

zocaine was 0.807%, for benzyl alcohol was 0.885% and 3.2.4. Accuracy (recovery method)

for propylparaben was 1.495%. Both studies with values far ~ The results obtained for the accuracy study (recovery

below the value established (2.7%) at the beginning of the Mmethod) from 13 samples studied<(3 for 70%,n=7 for

study (AOAC: Association of Official Analytical Chemists) 100% andn=3 for 130%) are presented ifiable 5 for

[31]. the three studied compounds. The standard deviation, rela-
For the intermediate precision, a study carried out by the tive standard deviation and relative percentage error are also

same analyst working on different days{7 number of sam-  given. The recovery obtained, individually and the mean for

ples per day). The results were given both individually and every compound studied are between the 97 and 103% for

as a whole observing that the inter-day R.S.D. correspondedPenzocaine and benzyl alcohol and 95-105% for propyl-

to 1.928% for benzocaine, 2.460% for benzyl alcohol and Paraben established according to the ACAC].

2.297% for propy|paraben_ The same Study was carried out Therefore, it can be concluded that the recovery StUdy of

for different analystsi{= 7 number of samples per analyst) the active and preservatives in the matrix of the developed

obtaining a R.S.D. of 2.092% for benzocaine, 2.011% for method for the assessment of the active and preservatives in

benzyl alcohol and 2.429% for propylparaben. Both results final product was correct, and therefore, the proposed analyt-

together with the individual results are below the established ical method was sufficiently accurate.

Table 6
Robustness evaluation of the high-performance liquid chromatographic method developed
Chromatographic change Recovery (%) (megzh.D.)
Factor Level Benzocaine Benzyl alcohol Propylparaben
A: wavelength
255nm -1 99.66+ 1.30 99.00+ 0.93 96.56+ 0.92
258 nm 0 98.8A4 1.01 101.38+ 1.28 96.90+ 1.18
261 nm 1 99.68+ 1.29 99.01+ 0.80 96.52+ 0.93
B: temperature
37°C -1 100.03+ 0.93 99.19+ 1.32 97.21+ 0.80
40°C 0 98.87+ 1.01 101.38+ 1.28 96.90+ 1.18
43°C 1 99.77+ 1.30 99.51+ 0.86 96.88+ 0.62
C: flow rate
1.9mimir?! -1 98.84+ 1.04 100.32+ 1.51 95.97+ 0.84
2.0mimim? 0 98.87+ 1.01 101.38+ 1.28 96.90+ 1.18
2.1 mlmirr?! 1 100.17+ 0.93 100.43+ 1.13 97.00+ 0.56
D: mobile phase
85:15 -1 100.09+ 1.31 98.00+ 0.53 98.31+ 0.89
90:10 0 98.87H4 1.01 101.38+ 1.28 96.90+ 1.18
95:5 1 98.43+ 0.88 98.43+ 0.88 97.35+ 0.58
E: injection volume
Supl -1 100.14+ 1.14 100.14+ 1.14 95.67+ 0.38
10pl 0 98.87+ 1.01 101.38+ 1.28 96.90+ 1.18

15pl 1 99.45+ 1.20 99.47+ 1.20 96.98+ 0.32
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Determination of benzocaine and preservatives in pilot batches of the gel by the new HPLC method developed

Pilot batch number

Dosage form (gel) (mea8.D. 2=

9)

Benzocaine 5%

Benzyl alcohol 1% Propylparaben 0.3%

1 99.36+ 0.59
2 101.56+ 1.49
3 100.64+ 1.02

100.72+ 0.79 98.67+ 0.57
100.26+ 1.99 99.21+ 1.71
98.15+ 0.99 101.59+ 0.91

3.2.5. Robustness
Results obtained in this study are presentedable 6

precision, accuracy and specificity and proved to be conve-
nient and effective for the quality control of benzocaine in
In this table the mean obtained £ 7) for every level and  the pharmaceutical dosage form studied (bioadhesive gel).
factor studied is indicated, showing that the selected factors It has been proved that it was selective, linear, precise and
remained unaffected by small variations of these parametersaccurate over the concentration range tested (70-130% of the
because the recovery obtained, individually and the meanworking concentration), with a correlation coefficient higher
were between 97% and 103% for benzocaine and benzylthan 0.9990. It has also proved its robustness regarding the
alcohol and 95-105% for propylparaben established accord-wavelength, flow rate, mobile phase, injection volume and
ing to the AOAC[31]. Therefore, it can be concluded that temperature.
the method is consistent in front of the wavelength, the tem-
perature, the flow rate, the mobile phase and the injection
volume. Acknowledgements
3.2.6. Detection limit and quantitation limit Thi§ Stf"dy is F?,art ofthe .project n“m'?er 3,02158 form “the
This study was carried out to determinate the limit of Bosch i Gimpera” Foundation of the University of Barcelona,

detection (LOD) and limit of quantitation (LOQ) in order to  SUPPorted by Devinphar S.L. and Laboratorios Kin S.A.
apply this method for the quantification of degraded prod-

ucts (known and unknown products) in the pharmaceuti-

cal preparation. It employed an Eurachem method (AEFI) References

being the R.S.D. for the precision of LOQ 3.7% and accu-
racy (95-105%). The LOD for PABA was 5.3 mi~1, for
EPNB was 5.99.g ml~* and for unknown degraded products
was 6.06ug ml~1. The LOQ was established at 5.0§ ml~1

for PABA, 7.99ugmi~! for EPNB and 8.0Gugmi~1 for
unknown degraded products.

[1] S.C. Sweetman (Ed.), Martindale. The Complete Drug Reference,
33rd ed., Pharmaceutical Press, UK, 2002, pp. 1302-1306.

[2] G. Thomas, D.G. Hiser, M.K. Reyen, M.J. Joy, Am. J. Orthod.
Dentofacial Orthop. 122 (2002) 359-365.

[3] E.V. Hersch, S.S. DeRossi, K.N. Ciarroca, S.A. Secreto, A. Ghas-
semi, J. Clin. Dent. 14 (2003) 1-6.

[4] A. Szoke, W.L. Hayton, I.R. Schultz, J. Pharm. Biomed. Anal. 16
(1997) 69-75.

[5] J.F. Meinertz, G.R. Sthely, T.D. Hubert, J.A. Bernardy, J. Chro-
matogr. A 855 (1999) 255-260.

. [6] I. Caraballo, M. Ferandez-Arevalo, M.A. Holgado, M.T. Vela, A.M.
The proposed method was evaluated in the assay of the Rabasco, J. Pharm. Sci. 83 (1994) 1147-1149.

available pilot batches of benzocaine gel containing 5% (7] £ ortiz-Boyer, M.T. Tena, M.D. Luque de Castro, M. \aicel, J.
of benzocaine, 1% of benzyl alcohol and 0.3% of propyl- Pharm. Biomed. Anal. 13 (1995) 1297-1303.
paraben. Nine replicate determinations were carried outon an [8] P. Linares, M.C. Guérrez, F. lazaro, M.D. Luque de Castro, M.
accurately weighed amount of the gel asis reflected in Section - \E’a'\‘;\“;‘,me'v ;- CKhVO”IIatOhgf- A 558 (1991281?139175)3-519 620
. . . . . legrebe, Krankennauspharmazie —. .
_2.5. Three different pilot batches_ of benzocaine gel contain- 10] SM. vgn, Alexandria J. thrm. Sci. 7 (1993) 153157,
ing the three compounds mentioned above, were analyzec{ll] G.S. Sadana, A.B. Ghogare, J. Chromatogr. 542 (1991) 515-520.
using the proposed procedure and the results are summarised?] B. Gigante, A.M. Barros, A. Teixera, M.J. Marcelo-Curto, J. Chro-
in Table 7 matogr. 549 (1991) 217-220.
[13] A.M. EI Wallllly, M.A. Korany, M. Bedair, A. El Glindy, Anal. Lett.
24 (1991) 781-795.
[14] USP 27/NF 22, The United States Pharmacopeia, 27th Rev., and the
National Formulary, 22nd ed., United States Pharmacopeial Conven-
tion Inc., Rockville, 2004, pp. 217-218.
Anew simple and quick, analytical method has been devel- [15] J. Joseph-Charles, M. Montagut, M.H. Langlois, C. Boyer, J.P.
oped to be applied in routine to determinate benzocaine, _ Dubost, Anal. Lett. 34 (2001) 2685-2692.

. [16] M. Bruze, B. Gruvberger, I. Thulin, Photoimmunol. Photomed. 7
benzyl alcohol, propylparaben and degraded products in a (1990) 106-108.

bioadhesive gel. The proposed high-performance liquid chro-[17] m. Bruze, S. Fregert, B. Sigfrid, Photodermatology 1 (1984)
matographic method has been evaluated over the linearity, = 277-285.

3.3. Label claim recoveries from benzocaine gel

4. Conclusion



P. Pérez-Lozano et al. / Journal of Pharmaceutical and Biomedical Analysis 39 (2005) 920-927 927

[18] S. Sang-Chul, L. Jin-Woo, Y. Kyu-Ho, L. Chi H, Int. J. Pharm. 260 [24] USP 27/NF 22, The United States Pharmacopeia, 27th Rev., and the

(2003) 77-81. National Formulary, 22nd ed., United States Pharmacopeial Conven-
[19] USP 27/NF 22, The United States Pharmacopeia, 27th Rev., and the tion Inc., Rockville, 2004, pp. 2622-2625.

National Formulary, 22nd ed., United States Pharmacopeial Conven- [25] CPMP/ICH/381/95, Note for Guidance on Validation of Analyti-

tion Inc., Rockville, 2004, pp. 2148-2150. cal Methods: Definitions and Terminology, Step 5, CPMP Adopted,
[20] European Pharmacopoeia, 5a ed., Conseil d'Europe, Strasbourg, November 1994.

2004, pp. 478-479. [26] CPMP/ICH/281/95, Note for Guidance on Validation of Analytical
[21] Real Farmacopea Edpala, 2a ed., Ministerio de Sanidad y Con- Procedures: Methodology, Step 4, CPMP Adopted, December 1996.

sumo, Madrid, 2002, pp. 452-454. [27] A. Brosowski, F. Muller, Eur. J. Pharm. Biopharm. 40 (1997)
[22] CPMP/QWP/115/95, Note for guidance on inclusion of antioxidants 96-100.

and antimicrobial preservatives in medicinal products, CPMP and [28] I.A. Hamid, E.L. Parrott, J. Pharm. Sci. 60 (1971) 901-906.

CVMP approval, July 1997. [29] J.0. Walterson, P. Lundgren, Acta Pharm. Suec. 19 (1982) 127-136.
[23] CPMP/ICH/419/03, Note for guidance on excipients, antioxidants [30] Validacion de nétodos andaficos, Monograifas AEFI, Girona, Marzo,

and antimicrobial preservatives in the dossier for application for 2001.

marketing authorisation of a medicinal product, Draft, Deadline for [31] Peer Verified Methods Program AOAC, Manual on Polices and Pro-

comments, August 2003. cedures, Arlignton, VA, USA, 1993.



	A new validated method for the simultaneous determination of benzocaine, propylparaben and benzyl alcohol in a bioadhesive gel by HPLC
	Introduction
	Experimental
	Equipment
	Materials and reagents
	Chromatographic conditions
	Stock and working standard solutions
	Assay of the pharmaceutical preparation
	Validation study
	Specificity
	Linearity
	Precision
	Accuracy (recovery method)
	Robustness


	Results and discussion
	System suitability
	Validation study
	Specificity
	Linearity
	Precision
	Accuracy (recovery method)
	Robustness
	Detection limit and quantitation limit

	Label claim recoveries from benzocaine gel

	Conclusion
	Acknowledgements
	References


