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Conclusions

Simple spectrophotometric method for the
determination of NVP have been developed and
validated according to ICH guidelines. The me-
thod is simple and easy to perform compared to
other existing methods and do not entail any rigo-
rous experimental variables which affect the relia-
bility of the results. The ingredients usually pre-
sent in the pharmaceutical formulations of these
drugs seldom interfere in the proposed methods.
The proposed method is simple, accurate and easy
to perform and can be used for the routine deter-
mination of NVP in bulk and in dosage forms.
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Overview of Nikiforov-Uvarov (NU) Method

The NU method is based on the solutions
of general second order linear differential equa-
tions with some orthogonal functions [7]. For the
given potential, the Schrddinger equation in the
spherical coordinates is reduced to a generalized
equation of hyper-geometric type with an appro-

priate $=5(r) coordinate transformation. Thus, it
has the form [8]:

T(s)

V)oY B i) =0 @

where o) and S(s) are polynomials, at most

Second-degree, and ) is a first-degree polyno-
mial. To find a particular solution of equation (2),
we use the following transformation [9]:

w(s) = 0ls)y(s) (3)
This reduces Schrddinger equation (2) to

an equation of hyper-geometric type:

o(s)y” +ts)y +Ay =0 (4)
where 0(5) satisfies ¢'(s)/¢(s)=m(s)/o(s)

y(s) is the hyper-geometric type function whose

polynomial solutions are given by the Rodrigues
relation:

B, d" [ n
yals)=—"——|c" (s)p(s 5
6=y ") ®)
where Bn is a normalization constant and
the weight function P must satisfy the condition

[9]:
[o(s)ols)f = ws)ots) (6)

The function ™ and the parameter A re-
quired for this method are defined as:

n=6,2_%i (G,;?J2—6+kc ()
and
A=k+n (8)
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Here, (s) isa polynomial with the param-
eter s and the determination of k is necessary for
n(s) to be obtained. To find k, the expression un-
der the square root must be square of a polynomi-
al. A new eigenvalue equation for the Schrdding-
er equation thus becomes:

A=A, :—m"—@c’ﬁ (h=0,1,2,--), 9)
where
(s) = T(s)+ 2n(s) (10)

and 7() must be negative.

Bound State Solutions via Nikiforov-Uvarov
(NU) Method

The potential in equation (1) is substituted
into the radial Schrédinger equation given as:

L1808 et

where n denotes the radial quantum num-
ber which together with ¢ are both named as the
vibration-rotation quantum numbers in molecular

chemistry, r is the internuclear separation, En’ is
the exact bound state energy eigenvalues and V(r)
is the internuclear potential energy function and
we obtain:

2 2
d Rm(r)+gae n/(r)+%[E"/+%+%e—2b 4 abe-2b 7/(f+12)h :|Rn,(r):0. (12)

d? rod 2ur

Equation (12) can be rearranged to give:

a2 rod 2R 2

PRy (1) “LzL o (r)+i2—“[(En, +abe 20 )’Z+(a+a -2b )774”1)}%2 ]R", (r)=o0. (13)

Introducing the following dimensional pa-
rameters:
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p(r): r1+ 4y+1e—2ier . (31)
Substituting this into the Rodrigues rela-
tion given in equation (5), we get:

(I’)— B r—(l+ 4y+l)e2isr£ r(n+1+ 4y+1)e—2iar (32)
Yne\l)=Bny gn

Bn is the normalization constant.

The

polynomial solutions of Yor(r) i equation (32)
are expressed in terms of the associated Laguerre
polynomials, which is one of the orthogonal poly-
nomials. We write:

or ()= LV (), (33)
where V= 2ier, therefore,
r = (2ie) tv . (34)

By substituting (r) and o) into the ex-
pression ¢'(r)/(r)==(r)/o(r) and solving the re-
sulting differential equation, the other part of the
wave function in equation (3) is obtained as:

olr) = VS e (35)
or in terms of v,
(36)

o(v) = (aie) 2 a1ty e
Combining the Laguerre polynomials and

o(v) in equation (3), enables the radial wave func-
tion to be constructed as:

Rn/(r)z An(\Vné(r) (37)

“ Ry ()= Ay (i) ety 2 i) (38)

1
If we introduce the variable 0‘=E\/4Y+1,
equation (38) becomes:
1 v
R (r)= An((Zig)_%+aviz+aeigl-ln+2a(V) (39)
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To find Ane , a new normalization constant,
we write:

J.Rﬁ/(r)d -1 (40)
0

Therefore,

A%”(Zie)Zu—a’J.VZa—le—v [LGaﬂ(v)]zd =1 (41)
0

The above integral can be evaluated by us-
ing the recursion relation for Laguerre polynomi-

als and Ane is found to be:

A, - (n— 200 +1)!(2ie > ~2* g (42)
(2n - 20+ 2)(n!)?
Therefore, Rn:(r) beccl>mes:
| (n-20+ 1)(2ief : oo o 43
R”ﬁ(r){ (2n-20+2)n1f } B L. 8)

Conclusion

The analytical solutions of the Schrdding-
er equation for the general exponential screened
coulomb potential has been presented. The Niki-
forov-Uvarov method employed in the solutions
enables us to explore an effective way of obtain-
ing the eigenvalues and corresponding eigenfunc-
tions of the Schradinger equation for any / - state.

Finally, we calculate the energies of the ex-
ponential screened coulomb potential for diatomic
molecules by means of equation (30) for the £
- state. The explicit values of the energy at dif-
ferent values of the screened parameter are shown
in Table 1.

Table 1. Bound State Eigenvalues for 0<b<0.8
for the 1s State of Diatomic Molecules in Atomic

Units (R=n=a=1)
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