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zagazig, E m t  
hepartment of Phannaceutics 
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A U S T R A C T  

A simple, selective and accurate high performance 
l iquid chromatographic method flJr the determiriatirJn o f  
sorile pharmaceutical ly i m p r t a n t  corticosterc~ick has been 
developed. The suggested m e t t a d  uses a ultrasphere ODs 
colurrin w i t h  acetonitr i le-phospllate buf fer  (pH 8 )  as a 
mobile phase. 
1 tie rnean perceritage recovery ranged f rom 97.9 ti] 99.7. 
l h e  projmosed m e t t v d  was applied to the deterrninalioii o f  
t l ie studied curt icosleroids in !mine &sag? h i m , .  1 he 
stat is t ica l  analysis o f  t l ie results ubtained w e r e  cclrripared 
favourably w i t h  t l x s e  given w i t h  the o f f i c i a l  method. 

* Co r r es pun dan ce 
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I268 SHALABY AND SHAHJAHAN 

I N T I t O O W C  I ' I O N  

l h e  zfficiency o f  corticosterrtids for the treatnient o f  iriflammatory 

conditions is well established anrl many frirmulations mntairiirig cortico- 

steroid derivatives are available in the market. Recent iiiterest has 

been stuwri  in the developmenl. o f  l i iyh purforrriance liquid ctiromatogra- 

phic ( H I L C )  method fur many pharmaceuticals, because even w i th  

relatively short coluiriiis, very di f f icul t  separations can be accomplished 

w i th  this rrietlnd due to i t s  greater selectivity. Greater selectivity is 

achieved throuqh choice o f  mobile phase, solvent programming and 

variation o f  separation mechanism. Various HPLC methods have been 

reported (1- 10) for the determination of some mr t imstero id  derivatives 

in pharmaceutical preparations and biological fluids. All these rne tbds  

were applied only to a single cort imsteroid derivative both in bio- 

logical f luid or in &sage form. 

In this paper, at tempt has been made to develop a simple H R C  method 

based on reversed phase, isocratic elution and a variable wavelength 

UV detector which can be applied for the determination o f  mr t ims te -  

roids in the presence o f  other compounds after simple extraction form 

i ts  dosage form. The following representative examples were employed: 

hydrocurtisone, hydrocortisone acetate, dexamethasone, prednioslone 

and prednisolone acetate in pure as well as in dosage forms. 

EXPERIMENTAL 

1. Materials: 
Prech is0 lone, hydrocortisone, dexa me thaso n e, predn iso lon e acetate and 

hydrocortisone acetate were kindly provided by various manufacturers 

and were used as received. Pharmaceutical preparations containing the 

cnmpomds were randomly obtained from commercial sources. All 
reagent chemicals were o t  analytical grade and B e d  without further 

purification. Solvents used were o f  HPLC grade. 

11. HPLC rnettnd: 

(a) Apparatm and operating mnditions: 

A Beckman model 334 gradient HPLC system, model 165 UV detector 

and a Hewlett-Packard integrator (model 3392 A) were used. The 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
0
9
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



DETERMINATION OF SOME CORTICOSTEROIDS 1269 

column used was ultrasphere ODs (4.6 mrn X 150 rnm) 5 um. The 

mobile phase composed o f  6:4 (v/v) mixture o f  acetonitrile and phosphate 

bufer (pH 8)  and was degassed before use. Detection wavelength varied 

between 240-250 nm. Flow rate was 1.5 ml/min. Routinely, the system 

was allowed to equilibrate (approximately 3 hours) until a steady base 
line was observed. 2 0 ~  1 volume was injected w i th  a fixed voulme loop 

valve system. The sample was injected until a t  least two reproducible 

peaks were obtained. To was tested by using H202. 

fb) Sample preparation (pure form): 

A stock solution containing the appropriate arnound in methanol (Table 

1) was prepared and diluted w i th  methanol to give five different conce- 

ntrations for each cur t ias te ro id  derivative. 

(c) Sample preparation (dosage form): 

1. Dexarnethasone (Eye ointment 0.5 mg/gm) 

10 gm ontment were taken to which 20 rnl methanol added. put in a 

waterbath a t  8U°C for cjispersioa. The susperlsion wqs then placed in 

ultrasonic bath tor extractioii for I 5  minutes. cooled, f i l tered a d  

completed to 20 ml  w i th  methai3ol. This soultion was further djluted 

approprlately tn give approximately de<ametnasone co7ce;itrations o f  

0.1 mgi rnl. 0.2 mg/rnl. 0.3 my/rnl I 0.4 mg/ml and 0.5 rnq/ml. 

Z Hydrocortisione (Lotion 10 rng/gm) 

1 gm was extracted w i th  20 m l  methanol in a similar manner as 

above. Finally the solution was diluted to obtain the following concen- 

trations : 0.1 mg/ml 0.2 mg/rnl , 0.3 mg/ml, 0.4 mg/ml and 0.5 
rng/rni. 

3. 
2 grn were extracted w i th  20 rnl methanol in a manner similar to 

that of dexamethasone ointment. Di lut ion was made to obtain a mncen- 

tration o f  0.1 mg/ml, 0.2 mg/ml,  0.3 mg/rnl, 0.4 mg/rnl and 0.5 mg/ml. 

Hydrocortisione acetate (Ointment 2.5 mg/gm) 

4. Prednisolone (Tablet 10 mg/tablet) 

Tablet powder equivalent to 10 my active ingredient was extracted 

w i th  20 ml  methanol using ultrasonic bath. Af ter filtration, diluted to 
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1270 SHALABY A N D  SHAHJAHAN 

get a Concentration o f  0.1 mg/ml, 0.2 mg/ml, 0.3 mg/rnl , 0.4 mg/ml 

and 0.5 mg/ml. 

5. 
1 rnl was diluted to 20 rnl w i th  methanol , put in a ultrasonic bath, 

and finally diluted to get dif ferent concentration o f  0.1 mg/rnl. 0.2 

mg/rnl , 0.3 mg/ml , 0.4 rng/ml and 0.5 mg/ml. 

Prednisolone acetate (Injection 20 mg/ml) 

IIL Official method: 

The procedure for the o f f i c ia l  method was that of Brit ish Pharrnampoea. 

1988) (Appendix VIII N)("!Beckman DU 70 U V  / vis spectrophotorneter 

has been used for absorbance measurements. 

R E S U L T S  A N D  D I S C U S S I O N  

A comprehensive study o f  a quality control system is excercised. In 

this work, we tr ied to estabish a high Performance liquid chrornato- 

graphic system which can be generally applied for the identification 

and the quantitative determination o f  corticusteroid derivatives in  pure 

form or in pharmaceutical preparations. 

In this study the selectivity o f  dif ferent organic solvents : Methyl 

alcu bl, aceto ri tr i le and tetra hydrof urali have been tested separately 

after mixing w i th  phosphate buffer a t  different pH and w i th  dif ferent 

ratioes. Slight changes in pH (pH 7-8)appear to have l i t t l e  e f fec t  

since retention times remained approximetly mnstent. The selectivity 

was howoever best a t  pH 8. A l l  the tested analystes gave hiqhly resolved, 

sharp peaks w i th  acetonitrile-phosphate buffer a t  pH ( 8 )  6 : L  as mobile 

phase . The ef fect  o f  temperature has not been thoroughly investigated. 

but generally the eff iciency was maximum a t  30°C for a l l  the tested 

compounds. In general, the capacity factor (K) rlecressed w i th  increasing 

the temperature. The ef fect  o f  hydrophobicity o f  the stationary phase 

was not studied, however to overcome the problem o f  obtaining devia- 

t ing results due to the use o f  dif ferent commercial stationary phases, 

a single mlumn was used troughout all the experirnentsVl2) 

- 
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DETERMINATION OF SOME CORTICOSTEROIDS 1271 

Table ( 1 ) :  Cclliective data for. the ariaiysis o f  cor ticusteroids in pure 
form. 

Wavelength 

mdml  o f  detection 

Concen tra Lion 

GJrnluu'd o f  stoc~< s o ~ r i -  
Coricen tration 

- 
rnq/ml 

___- __-~__-~I_____ 

Dexarrietliasoiie 10.0 0.10-0.50 259 nm 

Hydrocorlisocie 11.0 0. I 1-0.55 242 rim 

Hydro car tisorie 

ace ta te  8- 5 U.UD5-0.425 242 nm 

Predn iso lo n e 17.0 0.12-0.60 2 4 2  nm 

Predn iso lone 

acetate IO.0 U. 10-0.50 243 nm 

Table ( 2): Some chrornatoqraphic parameters for curlicosteroid deri- 

va tives. 
- - 

p- - 
Comwmd K N H 

0.035mm Predn is0 lone 0.647 4338 
0.6YS 4 5 Y O  0.033rnm Hydro LO r t isone 

0.028mm Dexa met tiasone 0.040 5416 

Prednisolorie a c e t a t e  1.067 6033 0.022mm 

Hydro cur tisorie ace ta te  1.473 9701 0.015mm 

Z: Capacity factor- 
N : Number o f  theoretical plate. 
H : Height equivalence o f  theoretical plate. 
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1272 SHALABY A N D  SHAHJAHAN 

Talbe ( 3 ) :  t i e ~ 0 1 u t i ~ i l  arid the rr?lative r etciitiori of some mixtures of 
cor ticos teroid derivali ives. 

Cor ticos teroid derivative mixture 
I_ 

-~~ - - - _ _ _  

oc 
RS 

______---- 
~~ - ~~ 

Prednisolone 4 Prednisolone a c e t a t e  7.52 1.65 
Hydrocortisone + Hydrocortisone a c e t a t e  A.68 2.12 
Hydrocortisone ace ta te  t Oexarriethasone 3.80 1.754 
Prednisolone I Hydrocortisone a c e t a t e  11.96 2.28 

Hydrocortisone + Prednisolone ace ta te  7.24 1.54 
- - ___ 

N : Relative retention. 

Rs : Resolution factor 

Table ( 4  1: Cornparative analytical results of the proposed arid official 

method for  some corticosteroid derivatives in pure form. 

'$ Recovery, 

Official method brnp m d  Proposed method 

_______ 

90.214 + U.496 

99.240 i 0.057 

98.941 -e 0.48B 

_. Dexametliasorie 98.376 - + u.117 
tiydrocort isorle - 

/ lydrocortisone a c e t a t e  98.GUI I + 0.6011 - 

- 99.620 t U.367 

99.100 + 0.326 
~~ 

99.360 + 0.613 - Pr edn is0 lone 

Pr edn is0 lur i e a c ta t e  99.460 t 1.013 - 99.194 + 0 . ~ 0 5  - 
____- ___ _ _ _ _  - -~ ~~~ ~ ~~~ ~ ______  

* Average o f  f i ve  separate  determinations. 
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DETERMINATION OF SOME CORTICOSTEROIDS 1273 

Table (5 ) Comparative analyt ical  results of  t he  proposed arid off ic ia l  

rnethod fo r  s o m e  cort icosteroid derivatives in s o m e  pharma- 

ceut ical  preparations- 

- _____ 
96 Remvery+  

Proposed me thod  Official  rnethod Cornpomd 

9H.040 + 0.862 

Hydrocortisone (lotion) 99.074 - + 0.773 99.094 - + 0.768 

Hydrocortisone a c e t a t e  

Dexamettiasone (o in tmen t )  97.945 - + U.817 - 

(ointmen t )  99.400 - + 0.773 90.646 - + 0.768 

99.712 + U.356 - 99.544 + 0.310 - Prednisolone ( t ab le t )  

Prednisolone a c e t a t e  

99.623 + 0.277 99.660 - + 0.356 (injection) - 

* Average of f i v e  s e p a r a t e  determinations.  

Table (2) shows the  eff ic iency o f  t h e  applied sys t em where  
of t h e  theoret ical  p l a t e  (N) and  t h e  height equivalence of 

p l a t e  (H) indicate  t h e  good select ivi ty  of  this method. The eff ic iency 

for separat ing s o m e  mixtures  of closely r e l a t ed  cu r t ims te ro ids  has 

been tested. The resolution (Rs) and  t h e  relat ive retent ion (q) i l lustra- 

t e d  in Table ( 3 )  indicate  the  high 

Table ( 4 )  s b w s  t he  s t a t i s t i ca l  da t a  of  t he  analytical  resu l t s  ob ta ined  
by the  proposed method and  the  off ic ia l  method for s o m e  cort icosteroid 
derivatives in pure form. As evident,  t h e r e  is no significant difference 

between the  two methods as regard to the accu racy  and precison. The 

results obtained w e r e  encouraging and  prompted us to apply the proposed 

method for t he  determinat ion o t  these o o r t w s t e r o i d  derivs i r l  pharmaceu t iml  

products. The resul ts  in Table ( 5 )  show an  agreernent  w i th  those 

given with the  off ic ia l  methods ( within - + 0.8%) . The commonly used 
excipients,  colours preservatives w e r e  found to o f f e r  no positive interfe-  
r ence  by the  proposed method. Thus making t h e  method rr.ore reliable,  

t h e  values 
thea re t i ca l  

resolution efficiency. 
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1274 SHALABY AND SHAHJAHAN 

less t ime consuming and more  su i t ab le  for r au t ine  analysis in &sage  
forms and  in bioiogical fluids. 
Despi te  t h e  f a c t  t h a t  t he  proposed method was not  t r ied for t h e  

analysis o f  all  cor t icosteroid derivatives, ye t  on t h e  basis o f  t h e  above 
c r i t e r i a ,  w e  find t h a t  this me thod  ma)'  be  applicable to o t h e r  m r t i c o s t -  

eroid derivatives. 
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