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THIN LAYER CHROMATOGRAPHIC METHOD
FOR RAPID IDENTIFICATION AND QUAN-
TIFICATION OF CORTICOSTEROID SODIUM
PHOSPHATES IN PHARMACEUTICAL PREPARATIONS

Bandita Das, Sanat K. Chatterjee,
and Saroj K. Das
Department of Biochemistry
Central Drugs Laboratory
3 Kyd Street
Calcutta 700 016, India

ABSTRACY

A rapid and inexpensive tihin layer chraratograpny (L) procedure for
the assay of dexamethasone sodium phosphate (DSP) ama  betanethasone sodliuwm
phosphat;e (85P) persent in pharmaceucical preparations is descrioeu. Free
steroids liberatea after alkaline phosphatase reaction is isolated by 1 on
silica gel layer and estimated atter elution with ethanol. Assay of unesterifiea
steroids and identification of the preservatives like wethyli or  propyl
parabenzoates, phenol, bpenzyl alcohol etc. may also be carried out by this
method without any additional cost. Possibllity of using this wethod for otner

corticosteroid sodium phosphates (CSP) are discussed.

INIROLUCT ION

The various pharmacopoeial methods for the identification and quantita-

tion of different corticostercid sodium phosphates (CsP) such as  dexausthasone
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sodium  phosphate (DSP) and oetamethasone soaiunm phosphate (sSp) when present in
injections, eye drops, lotions etc. are tedious awd time consuming. They yenera-
1lly involve repeated solvent extraction of the sample followed by color reaction
of either the intact steroid phosphates (1,Z,3) or of tae free corticosteroid
released atter reaction with alkaline phosphatase (4). nPLC methods Ior the
assay of DSP injections (5,6) , ointaents and eye drops (5) amd B5P (pulx drug)
have also been reported. However these methods lack in specificity as they can
not defferentiate between BSP amd DSP. ‘lhus we have saught an inexpensive,
simple and accurate method suitable for the rapid icentification and quantita~

tion of the CSPs,

MATERIALS
Apparatus
{a} TLC plates - 2u x 20 cm, coated with O.4mn thick layer of silica yel (siiica
gel 6U G : Silica gel dF* 254 :: 1u:3, w/w) activated at 1i0 C for 1n.
(b) Parkin klmer recording spectropnotaneter model mitachi 200.
(c) Ultraviolet viewer,- Desaga UVIS system.
(d) Table centrifuge (swing head, 5000 rpw) - Model Remd wol .
Reagents
(a) standerd solutions -
(1) Stock : Dexamethasone / bBetamethasone, 2ng/ml in ethanol.
(ii) working standerd : 0.1 ml of the stock is diluted with U.1 wmi of
borate buffer.
(iii) BSP/LSE, 4.4 my of the steroia / mi borate butter.
(b) Borate buffer - 0.1 # borate buffer pu 9.0 containing lUUmg of mgCl, 2hH O.
(c) Alkaline pnosphatase (sigma Cnewmicals, 1.1 unit/ig) - 2ug/mi in borate wutfer.
(d) Developing solvent -
(i) Chloroform : wmethanol : water :: 180 : 15 : 1 (w/v)

(ii) bichlorasethane : diethyl ether : methanol : water :: 77 : 15 : 8 1 1L (w/v)

MELTHUDS
Concentration of ($P in the formulation is adjusted to a naninal 4.4

mg/ml if necessary by the addition of borate buffer. To the stanaera  solucion
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or sawple (0.05ml) in a 5 ml stoppered centrifuge tube , phosphatase enzyue
(3.05ml) is added and incubated (1n, 37 C). A control contained of sample (0.u5
ml) with borate buffer only. After incubation, ethanol (U.l ml) is then adoed to
all the tubes and mixed to dissolve any precipitated steroid. Aliguots (J.u3 ml)
fran each tube are then applied as 1 cm bands to the TiC plates which are then
developed (12 an) using the developing solvent (i). After location under shiort
wave ultraviolet lamp, the bands corresponding to tie free steroid are scrapped
off, extracted with ethanol (3 ml) by centrifugation at 00U X g for iU min and
the absorbance of the clear supernate is measured at 24 nin using 1 cm cell
path. A silica gel band of equivalent area ami containing no sanple was extrac—
ted in an identical manner and used in the reference beaw. when the control
containing no enzyme produces a spot corresponding to the free steroia, the
ditference ia absorbance between tie enzyme control ana the assay sawnple deter—
mices the content of steroid in the original formulation . 1lie absorbance of the

enzyme control determines the content of free steroid in the saiple.

RESULLS AND D1SCUSSION
To ascertain the enzyme reguirement for the hydarolysis of corticosteroiu
sodrum phosphate, the substrate (DSP) was iancubated with the varying awounts of
enzyme. As canplete hydarolysis of the CSP was efiected at an enzyme concentra-

tion 1 mg ml, a concentration of 2 mg ml was consigered adeguate (lable 1).

The average recoveries of D5P and BSP using our present methoa are shown
in Table 2. The average percentage of recovery was 100.56 for DSF amt 10U.4b for
B3P, Sare commercially available DsP and bSk iojections were also  analysed
{Table 3) and good ayreement was moted between tue results obtainea vy the
present method and by same official methods (British Pharmacopoeia, 1980, Loadian

Pharnacopoeia Suppl. 1975).

The TIC system used were described earlier (7) whicn allows ciearcut
separation of dexamethasone trow petamethasone , prednisolone aikt hydrocorti-
sone, the hRE values (Rf x 10U) being 19, 16, 14 and 17 respectively. It

required, an improveu separation may be obtained by developiny the plate twice
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Enzyme Requiremsnt for the Canplete nydrolysis of uvexamethasone oOdiuc Prosphate

Concentration of  Amount of enzyme welght of sample* percent recovery
enzyme solution in reaction determined** in

used (ing/ml) mixture (incy) raaction gixture (moy)

Mean & Mexan Y]

0.25 12.5 189,20 9.67 8o.0u 4. 44
0.50 25.0 205.80 8.87 93.55 4.U3
1.00 50.v 219.40 .47 99.73 4,03
2.00 100.0 220.93 6.93 JIVIVIY 3.45
4.00 200.0 218.13 4.07 44.15 2.4

* The nominal welght ot steroid sodium phosphate for each assay is 220 ey
(= 0.05 ml stangara solution ).

** Average of 4 iadiperdent determinations.

TABLE 2.
Recovery of Dexamethasone Sodium Phosphate (LUSP) ana Betamethasone Sodiui
Phosphate (BsP) by the 'lhin Layer Ciarasatoyraphic Proceuure

Steroias Free steroid Calculateu awount of Percent recovery*
recoverad (noy) CoP (Y )
Mean SU** Yean 50 MEan SU
DsP 168.16 3.14 21,24 4.13 0.5 Ll.o%
BSP 167.98 3.44 221,00 4.52 100.40 2.U5

*  Standard solution (0.05ml) = 220 meg; **  Average of 8 determinations.
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TABLE 3.

Assay of some Commercially available BSP ana UsP Injections

Percent recovery by Percent recovery by
Sample* official method#** ILC merthod
Mean 8] vean D
1 100.64 0.65 101,94 3.59
2 95.61 2.79 93.50 1.46
3 96.69 0.74 96.50 2.39
4 101.08 1.92 101.68 3.u3
5 95.55 0.99 95.84 3.03
6 96.37 0.66 98,20 3.30
7 100,40 2.11 99.61 1.50
8 . 103.86 1.06 103,44 2.65

* Ssample 1-3 were BSP, sample 4-3 were DSP
** Sample 1 was assayed by 8P 1980 method, others were assayed by the

IP 1966, suppliment 1975 wethod,

in the same solvent (Table 4) . Hetamethasone and pradnisolone move together in
this system but way be separated using the solvent system (ii) under igentical
conditions ~ the hRf values being 41.9 ana 33.3 for betamethasone and predniso-

lone respectively (Table 4).

The present method is simple and inexpensive with solvent and enzyme
requirements at a minimum. It is also nighly specific as hydrolysis of the test
canpound by an alkaline phosphatase ensures that the canpound iz a phosphate
ester and TIC identification of a corticosteroid in the hydrolysate imdicates

that the compourxd is a C3P. Alsoc this method can Gifferentiate between uUsP amt
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TABLE 4.
The hRt values of the Free Corticosteroids and the Preservatives atter 7TuC on

Silicagel Layers.

Name of compourkd heat* values
Solvent A solvent B

Dexamethasone 19 (1ul)** 29
Betamethasone 16 (87) 28
Prednisolone 14 (75 25
Hydrocortisone 17 (95) 30
Phencl 60 - 85
Methyl parabenzoate 54 - 81
Propyl parabenzoate 61 - 86

*  Avarage of 4 determinations
** aRf atter 2nd development are in parentheses. solvent A - Chioroiorm 3
imethanol : water :: 180 : 15: 1, v/v; solvent B - Dichloromethane : diethyl

ether : methanol : water :: 77 : 15 : 8 : 1, v/v .

BSP as it involves TIC of the free steroid insteaa of the iatact CsP. A large
nunber of samples can be run simultaneously . The free cortical steroids in the
samnple can be detected and determined fram the control experiments thus functio-
ning as a limit test. The perservatives usually addued in the samples like wethyl
and propyl parabenzoate or phenol are also separated (lable 4) and identified in
the chramatogram and easily be estimated if required, after elution. 1his method
may also be used for the estimation of steroid esters like prednisolone sodium
phosphate, hydrocortisone sodium phosphate etc. possibly without any nodifica-—
tion because of their similar behaviour under tine experimenttal conditions

described.
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