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Abstract : Spectrophotometric assay for memantine HCl was developed by using sodium
1-(4-methoxyphenyl) cinnamonitrile-2-sulfonate (MPCN) as an UV labelling reagent. The
optimum derivatizing condition was obtained by incubation for 30 min at pH 5.0 in the
presence of 20-fold molar excess of the labelling reagent. The absorbance of reaction product
was measured at 324.5 nm and detection limit was 0.43 ug/ml. A linear range was 5.0x
10-6~6.5%1075 M of memantine HCI. The linear regression analysis of absorbance at vari-
ous drug concentration was r=0.9998 (n=6). When applied to memantine HC] ampule and
tablet, it gave the mean contents of 100.08 £0.72%5 and 99.75+0.77%, respectively.
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1. Introduction

Memantine HCI (1,3-dimethyl-5-aminoadamant -
ane, DMAA, D145) has been shown to affect the
neurotransmitter system. It interferes with the up-

take, binding and release of dopamine and 5-hydrox:
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ytrypamine (5-HT) in the central nerve system!
and improves the disturbances of the extrapyram-
idal system as observed in Parkinson disease which
is characterized by deficit of dopamine and 5-
HT.2~4

Existing assay methods for memantine HCI in-
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clude titrimetric chloride determination with 0.1 N
of mercuric (Il ) nitrate, potentiometry with 0.1 N
of perchloric acid’ and GC method.> However, tit-
rimetric method is considered to be undersirable
because it is generally regarded as being prone to
make individual errors and as having comparative-
ly low sensitivity. GC method requires further in-
strumentation and efforts than spectrophotometric
method.

We describe here the UV detection method
employing MPCN as an UV labelling reagent.® It
provides a reliable and simple method for the analy-

sis of memantine HCL
2. Materials and Methods

1) Apparatus

UV absorption spectra were recorded on a Per-
kin-Elmer Lambda 5 UV/VIS double beam spec-
trophotometer.

2) Reagents and Chemicals

MPCN was synthesized from 2-formylbenzene
sulfonic acid sodium salt (2-FBS), and 4-methox-
yphenylacetonitrile (4-MPA) (Aldrich Chemical
Co., Milwaukee, WI, USA) according to the method
described by Jang et al.f? Reference standard, tablets
and ampules of memantine HCI were obtained from
the Merz Co., (Frankfurt /M., FR Germany). Acet-
ate buffer solution was prepared by dissolving 8.2 g
of sodium acetate in water, adjusting pH to 2.0~8.
0 with acetic acid and diluting with water to make
100 ml.

All other chemicals and solvents used were the

highest purity of commercially available.

3) Preparation of stock solution

The stock solutions of MPCN and memantine
HCI] was prepared in pH 5.0 acetate buffer to be 1.

0x10=2 M and 5.0x 1074 M, respectively. The stock

solution of MPCN was stable for up to one week at
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room temperature. While that of memantine HCI

shoud be prepared freshly.

4) Assay procedure

To obtain the calibration curve, various concen-
trations of memantine HCl (5.0x10-4~1.0x10"°
M) were prepared by diluting the memantine HCI
stock solution with pH 5.0 acetate buffer. Each sol-
ution (2.0 ml) was transferred to screw-capped test
tubes and 2.0 ml of MPCN stock solution was ad-
ded.

The solutions were mixed well and incubated in
water bath at 50C for 30 min. Upon cooling to
room temperature, the reaction product was extrac-
ted with 5 ml of dichloromethane {DCM) using vor-
tex for a min.

Each solution was then transferred into 60 ml of
separating funnels, allowed to stand until two phas-
es were separated completely. This extraction pro-
cedure was repeated once. The collected organic
phase was made up to 10 ml with DCM, and absor-
bance was measured at 324.5 nm. A blank was run
concurrently.

For the analysis of dosage forms, 20 of memantine
HCI tablets were powdered well and the quantity
equivalent to 10 mg of memantine HC! was accu-
rately weighed and dissolved in acetate buffer. The
solution was filtered into a 100 m! volumetric flask
and adjusted to the volume. Memantine HCI sol-
ution (2 ml) containing to 60 ug/ml was trans-
ferred to a test tube and assayed as described abov-
e. Ampules (10 mg/2 ml) were also assayed by the

same procedure of tablets.

3. Results and Discussion

1) Effect of pH

MPCN (14.12 mg) and memantine HC1 (2.15 mg)
were dissolved in 10 ml of acetate buffer (pH 2.0~
8.0) to make 4.0x1073 M and 1.0x 1073 M, respect-
ively. After diluting memantine HCI solution to 2.
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Fig. 1. Effect of pH on the derivatization of MPCN-

memantine
MPCN : 40x1073 M
Memantine HCI : 2.0x10"4 M

0x10-4 M, each sample was analyzed by following
the assay procedure at different pHs. As shown in
Fig. 1, absorbance was not affected significantly by
the change of pH in the range of 2.0~6.0. At the pH
higher than 6.0, however, there was a dramatic
decrease in absorbance. Therefore, subsequent exper-

iments were carried out at pH 5.0.

2) Reaction time and temperature

Reaction time was examined from 5 to 60 min the
temperature of 20, 40, and 507C. According to the
results given in Fig. 2, reaction temperature did
not influence significantly on derivatization reac-
tion as far as reaction time was given sufficiently.
The stabilized and constant absorbance was obtain-

ed by the incubation at 50°C for 30 min.

3) Reaction molar ratio
Reaction between memantine HC! and MPCN
was affected by the molar ratio of two compounds.

The concentration of MPCN was varied from 5 to

Vol. 6. No. 4. 1993

407
0.8
o 06} AA Ay _
&) =
Z
=
o 0.4 B
(@)
n
o
0.2 }
0.0 1 2 | 1 1 2

0 10 20 30 40 50 60
TIME (min)

Fig. 2. Effect of reaction time and temperature on
the derivatization of MPCN -memantine

MPCN : 40x1073 M

Memantine HC1 : 2.0x1074 M
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Fig. 3. Effect of reaction molar ratio on the derivat-
ization of MPCN-memantine
Memantine HC1 : 2.0x1074 M

100-fold molar excess at the fixed concentration of
memantine HCl. As shown in Fig. 3, maximum

absorbance was obtained with 20-fold or more mo-
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lar ratic of MPCN used. The quantities of MPCN
beyond the 20-fold excess did not affect absorbance

significantly.

4) Extraction efficiency of organic solvents

Reaction product was extracted with various or-
ganic sclvent such as dichloromethane, chloroform,
benzene, and hexane. Thble 1 shows the extraction
efficiency of organic solvents. Nonpolar solvents
such as benzene and hexane showed very poor ex-
traction efficiency. Therefore, dichloromethane was

chosen as an extraction solvent in this experiment.

Tuble 1. Extraction efficiency of organic solvents

Solvent Absorbance
dichloromethane 0.572
chloroform 0.564
benzene 0.149
hexane —

MPCN : 40x1073 M
Memantine HC1: 2.0x10"4 M

S) Effect of extraction times

To maximize the recovery of the reaction product
of memantine- MPCN, extraction was carried out
up to four times with vigorous shaking for a min.
Maximum extraction was achieved with twice ex-

traction (data not shown),

6) Stability of memantine- MPCN derivative
Reaction product was stable for up to & hours
when stored at ambient temperature (data not

shown),

7) Calibration curve

The stock solution of memantine HCl (M.W. 215.
76) was diluted from 5.0x107* to 1.0x 1073 M. Alig-
uots of this solution (2 ml) were treated with

MPCN following the assay procedure. Linearity
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Fig. 4. Calibration curve of MPCN -memantine de-
rivative

was obtained over the range of concentration from
50x1075 M to 6.5x1073 M (1.08 ug/ml to 14.02 4
g/ ml) in final assay solution (Fig. 4).

The linear regression analysis of absorbance vs.
memantine HC! concentration gave a slope of 0.
0775, an intercept of —0.0498, and a correlation co-
efficient, r, of 0.9998 (n==§6).

The minimum detectable amount was found to be

0.43 ug / ml of memantine HCL

8) Assay of dosage forms
This proposed method was applied to the deter- .

Tuble 2. Determination of memantine HCl in com-
mercial preparations

Samples Ampule Tablet
Theoretical 24 24
amount (ug /ml)

Found* (ug/ml) 24.02+0.17  23.94+0.19
Recovery % 100.08 99.75
25 RSD*™ 0.72 0.77

*Mean+SD based on triplicate determinations of
each sample
*Relative standard deviation
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mination of memantine HCI in tablets and ampules.
Data revealed that the method provides good re-
covery and precision (Thble 2).

These data indicated that none of tablet excipien-
ts, such as lactose and aerocil 200, interfered with
the assay.
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