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THIN LAYER CHROMATOGRAPHIC METHOD 

TIFICATION OF CORTICOSTEROID SODIUM 
PHOSPHATES IN PHARMACEUTICAL PREPARATIONS 

FOR RAPID IDENTIFICATION AND QUAN- 

Bandita Das, Sanat K. Chatterjee, 
and Saroj K. Das 

Department of Biochembtry 
Central Drugs Laboratory 

3 Kyd Street 
CaZcutta 700 016, India 

A rapid a d  inex;xnaive  t n i n  Liyer chroratoyrapny (ILL') prwedure lur 

t h e  assdy 01 uexametmsone d i u n i  phosphate (DbP) a m  mtamztkisone mdiuii 

phosphate (clsr) p r s e n L  in g~ar.?laceu~ical preparations ia uescricea. k r a ?  

steroids liberatea atter aLKaline pnospatase  redct ion ia i,olaLrd by u.2 on 

silica g e l  layer  an;i estimted a t t e r  e lu t ion  with e t lmml .  &say d u i r s t r r i t i r u  

sterolas and ident i t i ca t ion  01 tne preservdtives l i k e  n s t n y i  or propyi 

paraknzca tes ,  phenol, oenzyl alcohol etc. m y  also k carruxi out  by this 

netliod without ar~y aaditiotmal cost. Poss ib i l i ty  ol u-my tnis  iratkxi b r  oLner 

cor t icos te ro id  sodium phosphates (Cbt-') are uibcubsed. 

'I& various p h a r m c o p i a l  irlethwa f o r  the ident i t i cd t ion  a*l yudntitd- 

tion ok dif Lerent corticosteroici s u i i u m  pnosplmtes L s P )  sucn ds dexdwtirasorle 
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DAS, CNATTERJEE, AND DAS 3462 

sodiunt pno;phate (USPI srri oetamtlia4une suaiuii p h o s p h t e  (&P) when present  in 

Lnjtct ions,  eye drops, l o t i o n s  etc. dre tediou. alci tire consurmny. Iney jeriera- 

l l y  involve repated solvent  ex t rac t ion  OL t ie sjlrple foll- by color redct ion 

of e i t h e r  the i n t a c t  s t e r o i d  phosphats  (1,2,3) 01 OL tne  f r e e  curticostsroid 

released after react ion with a lkdl ine  phospmtase ( 4 ) .  WU: mthais iilc tie 

assay ot DbP i i i ject ions (5,6) , oint irnts ani eye drops ( 3 )  a m  &P (wla a u g )  

have also k n  reprtea. H m v e r  these m t h d s   lac^ i n  s p x i t i c i t y  ds tliey can 

not d e f t e r e n t i a t e  bebeen &P aid U ~ P .  wtf hive sauyht an i~iwpmsive, 

simple qudnt i la-  

t ion of the ibP;. 

arWi accurate  wthod s u i t a b l e  tor t ie rap la  iuent i f ica t ion  a m  

#Vfllr.RKIAw 

W r d t u s  

(a) ILL' pldtes - 2U X 20 un, cudted Wlth 0.4m thlck h y e r  OT 5 l i l C d  ye1 (sAiiCd 

g e l  6b G : biiica 5 4  .&' 254 :: l0:3, w/w) activated aL 1L0 C tor In. 

(b) Parkin Glmer recordlnj spectropmtorrater irwel ni tachi  LW. 

(c) Ul t rav io le t  viewer,- De,aga W l S  system. 

( d )  rable  centr i fuge tswiny kacr, >WJ rpn) - k a l e 1  m u  nbC . 
Hagents  

(d) btailslerd so lu t ions  - 

(1 )  btock : Dexdrrethasone / h m n r t h d s o n e ,  211y/rn1 iil ethaiiol. 

(11)  korking stanclerd : 0.1 inl  01 hie s ~ c c k  is dilutexi w i t h  0.i rrrL of 

borate buftzr. 

(111) tJSP/bSP, 4.4 n y  OL the s t e r o i u  / LIU torate butter. 

(b) Borate but fs r  - 0.1 M brats bufter pri 9.U containing l u h g  of PqCl, Lti 0. 

(c) i\l.caline pnosphatase (aiyntl Lneiiucals, 1.1 unit/riy) - ay/mt in torate mitdr. 

(d) &veloping solvent  - 

(1) Cnlordorm : e t h a r d  : *rater :: I80 : 15 : 1 (v/v) 

(11) UichloraMtthane : &ethyl  e tner  : icethanol : water :: 77 : 15 : b : I (v/vl 

iVlLlWlJb 

Concentration of &P I n  the tormulation is adjusted to a rrrrunal 4.4 

suluioil ny/ml i f  necessary by the  adui t ion  d torate butter. 'To the stdimem 
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CORTICOSTEROID SODIUM PHOSPHATES 3463 

or sample (0.U5ml) in a 5 m l  stoppered cent r i tuge  t u k  , &oo$hatase endyue 

(3.05ml) is aclded aod incubated (ln, 37 C). A control  Cuntaiiied OT wt$le (d.u5 

m l )  with brate tufker  only. After incuoation, ethanol (d.1 mL) is  tnen am& to 

a l l  the tSes a d  I N X ~  to dissolve any prec ip i ta ted  s te ro id .  Aliquots ( 3 . ~ 3  rl) 

fran each tube are then applied as 1 cm b u s  to the ‘ld plates whicn &EL ttwn 

d e v e l o d  (12 an)  using t h e  developing solvent (1). After loccltion umer short 

wave u l t r a v i o l e t  lamp, the bands corresporuiny to file tree s te ro iu  are scrappea 

orL, extracted with ethanol ( 3  mL) oy centriEugation aC lUuu x y tor IC~ liun and 

the aborhance  of the clear supeniate i a  r-bured at liu Iun uuiw 1 c i ~ b  cell 

F t h .  A silica q e l  barxl of equivalent area dilcl m n t a i n i q  ru atqie  was extrdc- 

tea i n  an ident ica l  imix~er atu usecl iil the reference h , r .  wen the mritrol 

containing rn enzyme p r d u c e s  a swt correspming to the tree steroid, the 

di t te rence  in ahsorhre b r t w e e ~ i  tie enzyme control  dlyl t i e  assdy d ~ l e  &fez- 

tunes the  content OL steroid in the  original formnulation . Ilrr d u s r h i c e  ot tne  

enzyme contra1 Ueternunes tle a m t e n t  ot tree steroid in t h e ?  wnple. 

KbULI ’b  AtW UlSCUbblUN 

ID ascer ta in  kie enzyne requirerrent for the qurolysis oi wrt icos te iu ic l  

sodium phosphate, the  hubstrate  (USPI was i . i c u b t e a  with tile varying amunts  OL 

enzyne. AS cunplete hyurolyhis oi the CSP a s  alected at an enzyne a n c e n t r d -  

t ion 1 i g  i d ,  a concentraliun UL 2 iq id was Lwnsiuereci adt?qudte ( l d b k  1). 

‘ I m  ‘IW system used *re describtxl fflrlier ( 7 )  wtiicn a l l o w 5  cledrcut. 

s e w a t i o n  of dexametlmsone trait cetawthasone , geruii,olone au nlcirwort i -  

sone, the hRf values (Hf x 1UU) E i n g  19,  16, 1 4  ailii 17 res-tively. If 

requires, tu ice  an unprova separat ion imy be obtaintwl by d ~ v d O p i ~ y  the  plate 
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0.25 

0.50 

1.00 

2.00 

4.0u 

12.5 

25.0 

50.u 

iU0.b 

2uu. 0 

189.2U Y .b7 

2U5. MU b.67 

21Y. 4U 6.87 

220.93 6.Y3 

218.13 4.b7 

8b.UU '4.W 

93.55 il.ri3 

99.73 4.U3 

LUU. '42 3.15 

93.15 L . L L  

D5P 168. i6 3.L4 2~1.24 4.13 iU0.3b 1.bb  

&P 167.98 3.44 2Ll.UO 4.52 100.4b L.U5 

* Starward solut ion (0.05ml) = 220 my; ** Amrqe of 8 deternunatlons. * Starward solut ion (0.O5ml) = 220 my; ** Amrqe of 8 deternunatlons. 
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CORTICOSmROID SODIUM PHOSPHATES 3465 

IAf5Lh 3. 

Assay oi wme ca iauxc ia l ly  Availaole &P a m  L ~ P  I n j e c t i o n s  

I----__-_--------_I - -I----I_________--___________I_____ 

-1-1- _- 
Percent r e v e r y  by Percent  recovery by 

Sample * oL.klclal Etllob** ILZ n e t h o d  

1-n su i a n  ;iD 

1 100.64 0.65 1U1.94 3.59 

2 95.61 2.79 93.50 1.46 

3 96.69 0.7s 96.5U L.39 

4 lUl.08 1 . Y L  AU1.6& 3.U3 

3 95.55 0.99 95.84 3.uj 

6 96.37 0.66 YU.LU 3.a 

1U0.40 2.11 99-61 1.50 7 

8 lU3.8b 1.06 103.U4 2.65 

------------------------=_z_== 

* 

** Smple 1 was assay& by 5P 19110 netr~cd, other* ~ L T  a j s q a t  oy t h e  

Saraple 1-3 were BS, sample 4-3 =re &P 

I P  1966, suppliment 1975 nethcd. 

i n  t h e  same so lven t  (Table 41 . &etamethasone anu pradnisolone mve toye the r  i n  

t h i s  system bat m y  h? separated utjiiy t h e  solverit system (11) under iclmitical 

c o d i t i o n s  - t h e  hEf values being 41.9 aim 33.3 for k t a n s t h a s o n e  aru preuniso- 

l one  r e a m t i v e l y  (Table 4) .  

The p re sen t  twthod is simple axl i n e x p a s i v e  with so lven t  and enzyne 

r e q u i r a w n t s  at  a minimum. It is alss highly s p s z i f i c  (*i hydrolysis  ot the test 

compoud by an a l k a l i n e  phosphatase ensures t h a t  the c u q d  is a &osphate 

ester anil T U  i d e n t i f i c a t i o n  d a m r t i c o s t e r o i d  i n  t h e  hydrolysata  iwiicates 

that t h e  a m p u n d  is a CSP. Also this mti-cd cdn a i f f e r e n t r a t e  bet*een U ~ Y  a m  
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3466 DAS, CHATTERJEE, AND DAS 

BSP as it involve3 T U  ot the free Steroid iiisteacl ut the i n t a c t  Lap. A l a r g e  

nurnber oir samples can a3 run simultaneously . re i r e  cortical steroids in the  

sample can te detected ail determrned f r a n  the  mntrol expzrimnts thus tunctio- 

ning as a l i m t  t e s t .  The perservdt ives  usually a e u  111 the anples l i k e  imthyi 

a d  propyl paraberizmte or piienol are aljo separated ( I d l e  4) and. ident i f ied  i n  

the cnromtogram axl easily be e s t i m t e d  i f  required, attelr elut ion.  lms r n r t i a  

my also be us& tor the ebt i imtion at s t e r o i d  ester* l i k e  prednisolone sodim 

phos?hate, hydrocortisone sodium gknsphate etc. ,wssrbiy wLthout m y  IIpillfLCa- 

t i o n  because oT t h e i r  siirular tehaviour under tse expsrurent ta l  conditions 

describrd. 
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mcLuLtu; U"LUU'1 
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