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Polarographic determination of cinchocaine 
(dibucaine) in pharmaceutical preparations 

Summary 

Cinchocaine (dibucaine) is used in the form of ointments or injection solutions as a 
local anaesthetic. Its base is soluble in diethyl ether; its hydrochloride, on the other 
hand, is insoluble in diethyl ether but easily soluble in water. 

This bulletin describes the determination of cinchocaine in ointments, creams and 
injection solutions by means of differential pulse polarography. An acetate buffer pH 
= 4.8 is used as the supporting electrolyte. The limit of quantitation and the linear 
working range of the method are given. The necessary sample preparation steps 
are also dealt with in this bulletin. 

Theory 

In 0.1 mol/L acetate buffer pH = 4.8 cinchocaine is reduced by accepting two elec-
trons (as well as two H+ ions), whereby two distinct polarographic reduction peaks 
are obtained. The first, which appears at ca. –0.93 V, is used to determine the con-
centration. The second peak at ca. –1.25 V is often interfered with by other sub-
stances or hydrogen generation and is therefore not used. The following reaction 
equation illustrates the electrochemical reduction of cinchocaine occurring on the 
mercury drops: 
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Instruments and accessories 

• 746 VA Trace Analyzer with 747 VA Stand 
or 
757 VA Computrace 

• Magnetic stirrer 

• Centrifuge 

• Analytical balance (minimum resolution 0.1 mg) 

• Drying cabinet 

• Desiccator 

• Separating funnel, volumetric flasks, measuring cylinders, graduated and bulb 
pipettes, beakers 

Reagents 

Only reagents of the highest purity and ultrapure water are used for the preparation 
of the solutions. 

• Diethyl ether, with a degree of purity suitable for HPLC 

• Hydrochloric acid c(HCl) = 1 mol/L 

• Sodium hydroxide c(NaOH) = 2 mol/L 

• Acetic acid c(CH3COOH) = 2 mol/L 

• Supporting electrolyte: acetate buffer pH = 4.7 ... 4.8: 

The acetate buffer contains 0.1 mol/L each of sodium acetate and acetic acid. If 
necessary, its pH value is adjusted to 4.8 with c(NaOH) = 2 mol/L or 
c(CH3COOH) = 2 mol/L. 

• Cinchocaine standard solutions: 

– Stock solution with a concentration of 1000 ppm: 
A sufficient amount of cinchocaine hydrochloride is dried for 5 h in a drying 
cabinet at 80 °C and then allowed to cool down in a desiccator. 500.0 mg of 
the reference substance prepared in this way are weighed into a 500 mL 
volumetric flask, dissolved in ultrapure water and made up to the mark. This 
solution contains 1000 ppm cinchocaine hydrochloride or 904 ppm cincho-
caine base. It is stored in a dark bottle in a cool place (cinchocaine is sensi-
tive to light) and is stable for at least one month. 

– Working solution with a concentration of 250 ppm: 
 50.0 mL of the 1000 ppm stock solution are transferred to a 200 mL volumet-

ric flask and made up to the mark with ultrapure water. This solution contains 
250 ppm cinchocaine hydrochloride or 226 ppm cinchocaine base. It is also 
stored in a dark bottle in a cool place and is stable for about one month. 
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Sample preparation 

1. Injection solutions 
These contain cinchocaine in dissolved form and can thus be used directly for 
analysis. 

 

2. Ointments/creams containing cinchocaine base 
Most pharmacopoeias describe an extraction with diethyl ether (for the subsequent 
UV determination). With c(HCl) = 1 mol/L the cinchocaine is re-extracted as hydro-
chloride into the aqueous phase and then determined. 

 

3. Ointments/creams containing cinchocaine hydrochloride 

0.9 ... 1.1 g sample are weighed into a beaker and 20 mL c(HCl) = 1 mol/L as well 
as a magnetic stirring bar are added. The beaker is covered with a watch glass and 
the sample is then «extracted» with thorough stirring for 15 min at 65 °C on a mag-
netic stirrer. After cooling down to room temperature 15 mL ultrapure water are 
added, the mixture is again thoroughly mixed and then transferred to a 50 mL cen-
trifuge tube. The sample is centrifuged for 20 min at a rotating rate of at least 7500 
min–1 (10 000 min–1 is better) and then cooled down to 5 °C (this facilitates the sub-
sequent steps). After cooling down the HCl phase is removed using a pipette with a 
finely drawn-out tip (make sure not to pick up any floating or precipitated particles) 
and transferred to a 100 mL volumetric flask. The pipette is rinsed out into the 
beaker already used with a little ultrapure water. The contents of the centrifuge tube 
are also rinsed into this beaker with 10 mL c(HCl) = 1 mol/L and then «extracted» 
for a second time for 10 min at 65 °C. Afterwards the beaker contents are trans-
ferred to the centrifuge tube already used with a little ultrapure water, centrifuged, 
then the HCl phase is removed and combined with the first extract in the 100 mL 
volumetric flask. The contents of the flask are made up to the mark with ultrapure 
water and mixed. The solution is usually still slightly turbid, which, however, does 
not interfere with the polarographic determination. Strong turbidities can be re-
moved by filtering a portion of the sample solution through a paper filter (do not 
rinse the filter). 

Analysis 

1.00 mL ointment extract or a corresponding amount of injection solution is placed 
in the polarographic vessel, 19.0 mL supporting electrolyte are added and the mix-
ture is purged with nitrogen for 5 min. The polarograms are then recorded under 
the following conditions: 

Method / Amplitude DP / –25 mV 

Electrode DME or SMDE 

U.start –0.70 V 

U.end –1.20 V 

Sweep rate 7.5 mV/s 

 

The peak potential of cinchocaine lies at ca. –0.93 V. 

The concentration is determined by two-fold standard addition. 
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Remarks 

• The absolute mass of cinchocaine in the polarographic vessel including the 
standard additions should not exceed 340 µg (cinchocaine base) or 375 µg (cin-
chocaine hydrochloride), as these represent the upper limit of the linear working 
range. 

• The limit of quantitation is 2.8 µg cinchocaine base or 3.1 µg cinchocaine hydro-
chloride per 20 mL. However, this is not of great importance in this case as the 
pharmaceutical preparations analysed have relatively high active substance 
concentrations. 

• If high-purity reagents are used it is normally not necessary to carry out a blank 
determination on the chemicals as in comparison with the high cinchocaine con-
tent of the samples the blank can be ignored. 

• The polarographic determinations using the DME and the SMDE yield compara-
ble results. Due to the smaller mercury drops, considerably lower peak heights 
are obtained with the SMDE, which, however, consumes much less mercury. 
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Fig. 1: Method for the polarographic determination of cinchocaine in cream (performed on the 
693 VA Trace Analyzer): Operation Sequence, Segment and Documentation. 
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Fig. 2: Method (continued): Substances and Calculation. 
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Fig. 3: Full report for the determination of cinchocaine in cream. 
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Fig. 4: Polarograms for the determination of cinchocaine in cream. 


