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INFLUENCE O F  URIC A C I D  ON P H O T O S T A B I L I T Y  

O F  SULFATHIAZOLE SODIUM SOLIJTIONS 

A .  F .  A s k e r *  a n d  M. Larose 

A BST R AC T 

T h e  e f f e c t  o f  u r i c  ac id  as a p h o t o p r o t e c t i v e  agen t  f o r  b u f f e r e d  a n d  

u n b u f f e r e d  so lu t ions  o f  su l fa th iazo le  sodium was inves t i ga ted .  U r i c  ac id  

so lu t i on  in g l y c e r i n  was f o u n d  t o  enhance t h e  p h o t o s t a b i l i t y  o f  su l fa th iazo le  

sodium solut ions.  T h e  h i g h e r  t h e  concen t ra t i on  o f  u r i c  ac id  used,  t h e  

g r e a t e r  was i t s  p h o t o p r o t e c t i v e  ac t i on  w i t h i n  t h e  concen t ra t i on  r a n g e  s tud ied .  

U r i c  a c i d  was also f o u n d  t o  demonst ra te  i t s  pho top ro tec t i ve  e f f e c t  in t h e  p r e -  

sence o f  e i t h e r  sodium s u l f i t e  o r  E D T A .  Sodium s u l f i t e  alone in a concen t ra -  

t i o n  o f  0.1: p r o d u c e d  a de t r imen ta l  e f f e c t  o n  t h e  p h o t o s t a b i l i t y  o f  su l fa th ia -  

zole sodium in e i t h e r  b o r a t e  o r  phospha te  b u f f e r  o f  pH 9 i 0.2.  F rom t h e  

s tandpo in t  o f  t h e  o v e r a l l  chemical  s t a b i l i t y  o f  sod ium su l fa th iazo le ,  u r i c  ac id  

appeared t o  b e  most  e f f e c t i v e  when  used  alone in t h e  b o r a t e  b u f f e r .  

t h e  i nco rpo ra t i on  o f  0.1: sodium s u l f i t e  in add i t io r i  t o  u r i c  ac id  c o n t r i b u t e d  

t o  t h e  p r e v e n t i o n  o f  d i sco lo ra t i on  i n  e i t h e r  t h e  bor-ate o r  t h e  phospha te  b u f f e r .  

However ,  

I NTRODUCT I0 N ____ 

Sul fa th iozo le  sodium so lu t ions  h a v e  been  repcsrted t o  u n d e r g o  d isco lo ra-  

t i o n  o n  e x p o s u r e  t o  light a n d  gamma- i r rad ia t ion  ( 1 ) .  

has  s ta ted  t h a t  d i sco lo ra t i on  does  n o t  i nc rease  t o x i c i t y  n o r  a l t e r  t h e r a p e u t i c  

act ivi ty ,  it is nonethe less  undes i rab le .  Kos tenbauder  e t  a l .  ( 3 ) ,  r e p o r t e d  

A l t h o u g h  Whi t te t  ( 2 )  

*Col lege o f  Pharmacy, F lo r i da  A&M U n i v e r s i t y ,  Tal lahassee, F l o r i d a  32307 
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2240 ASKER A N P  LAROSI: 

t ha t  0.1% sodium sul f i te  re ta rded  discoloratison o f  a 5 %  sulfathiazole sodium 

solution. 

b i l i t y  o f  sulfathiazole. Several workers (4,5,6) have shown tha t  sulfonamides 

undergo  ox idat ive decoimposition to  form colored solut ions. Di rect  ox idat ion 

o f  sulfacetamide has been shown t o  resul t  in t h e  formation o f  azobenzene-4, 

U'-disulfonamide and  aztoxybenzene-4, 4'-disulfonamide ( 6 ) .  In prev ious re -  

p o r t s  b y  Aske r  and  Coll ier (7, a ) ,  u r i c  acid was found to  b e  an  ef fect ive 

photoprotect ive agent fo r  solut ions o f  F D I C  Blue No. 2 .  Therefore.  it 

appeared wor thwhi le  to  s tudy  t h e  photoprotect ive action o f  uric acid f o r  

sodium sulfathiazole solut ions. 

They  also recommended a bu f fe r  (of pH9 to ensuire complete solu- 

E X  PE R I M E N T A  I- 

Materials: Sulfathiairole sodium, u r i c  acid, g lycer in ,  bo r i c  acid, sodium 

hydrox ide,  dibasic potassium phosphate, hydrochlor ic  acid, sodium n i t r i t e ,  

ammonium sulfamate and  hl- ( I - n a p h t y l )  e thy lene diamine d ihyd roch lo r i de  were 

obtained f rom commercial 'sources in reagent o r  pharmaceutical g rade  and 

were used without f u r t h e r  pur i f icat ion.  

Equipment: The  fol lowing were used:  a l i gh t - s tab i l i t y  cabinet equipped 

w i th  two 30-inch, 30-watt Phi l ips f luorescent tubes;  Or ion d ig i t a l  p H  meter; 

a spectronic 20 spectophotometer. 

Exposure to  Light: 'The spectrophotometer tubes conta in ing the  solut ions 

t o  b e  exposed to  light were k e p t  7 cm from the  light source in t h e  l i gh t - s tab i l i t y  

cabinet. The light intensiity was maintained at 1600 foot-caindles. 

Procedure: IBecause o f  t he  poor so lub i l i ty  o f  u r i c  acid in water, a 

solut ion in g l yce r in  was p repared  by d isso lv ing 50 mg o f  uriic acid in 200 g 

o f  g l yce r in  at  a temperature not  exceeding 100°C. 

The  typ ica l  experimental procedure was as follows: Volumes o f  sulfathia-- 

zole sodium solutions prepared w i t h  and  wi thout  u r i c  acid were placed in 

10 x lOOmm spectrophotometer tubes, covered w i th  parafi lm and exposed t o  t h e  

light source. Solutions f ree  o f  sodium sulfathiazole were also p repared  and 

exposed to the light souirce to serve as blanks. Samples were w i thd rawn  a t  

designated time in te rva l s  and  assayed fo r  sulfathiazole content by t h e  B ra t ton -  

Marshall  ( 9 )  techniques. Each determination was in duplicate, t he  resul ts  
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U R I C  A C I D  O N  P H O T O S T A B I L I T Y  OF S U L F A T H I A Z O L E  S O D I U M  2 2 4 1  

averaged and  used t o  calculate t h e  percentage o f  sodium sulfathiazole in the  

sample b y  reference to  a Beer-Lambert p lo t .  

was usually 0-1.39,.  

The d i f ference between duplicates 

The  photoprotective effect of u r i c  acid was f i r s t  s tud ied in an unbu f fe red  

aqueous solut ion conta in ing 10mg% of sodium sulfathiazole in the  presence o f  

l o % ,  20% and  30% w i v  o f  the u r i c  acid solution in g l yce r in .  The  photodegrada- 

t i on  o f  sodium sulfathiazole solut ion in the presence of 10% w i v  of g l yce r in  was 

evaluated. Photodegradation o f  sulfathiazole sodium in borate and  phosphate 

b u f f e r s  o f  pH  9 2 0.2 was also s tud ied in the  presence and absence o f  7.5mgS 

u r i c  acid, 0.1% sodium sul f i te  and 0.1% EDTA. 

DISCUSSION O F  RESULTS, 

Photodeg radation in Unbu f fe red  Solut ions. 

F igure 1 shows tha t  the incorporat ion o f  2.5rng%, 5mg: and  7.5mg% o f  

u r i c  acid dissolved in g l yce r in  i n t o  a 10mg% o f  aqueous solutions o f  sulfathia- 

zole sodium, produced a measurable p ro tec t i ve  action against photodegradation 

of the drug. It is ev ident  from the  f i g u r e  tha t  as the  concentrat ion o f  u r i c  

acid increased t h e  photostabi l i ty  of t he  drug increased. 

In o rde r  t o  eliminate the poss ib i l i ty  t ha t  photostabi l izing effect o f  u r i c  

acid solut ion in g l yce r in  was due to  t h e  g l yce r in  (and not  t o  the  u r i c  acid, 

photodegradation o f  sulfathiazole sodium solut ion was s tud ied in the  presence 

o f  10% w / v  o f  g lycer in .  The  data were compared w i th  those obtained by 

solut ion conta in ing 10% w l v  g l yce r in  and  2.5mg% u r i c  acid. T h e  resu [ t s  in- 

dicated tha t  g l yce r in  alone demonstrated a photostabi l izing ef fect  but to  a 

lesser extent  than tha t  produced by u r i c  acid dissolved in g l yce r in  as can b e  

seen from F i g u r e  1. 

Photodegradation in Bu f fe red  Solut ions: 

Borate B u f f e r  

F igu re  2 shows that  u r i c  acid in g l yce r in  substant ia l ly  enhanced the  

photostabi l i ty  of sulfathiazole sodium solut ions in the presence o r  absence o f  

0.1% sodium sulf i te. It i s  ev ident  from the figure tha t  sodium su l f i t e  alone 

enhanced the chemical degradat ion of sulfathiazole sodium solut ion on  exposure 

t o  light. From t h e  standpoint of t h e  overal l  chemical s tab i l i ty  o f  t he  drug, 
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2242 ASKER AND LAROSE 
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FIGURE 1. Photostabi l iz ing Effect o f  U r i c  Ac id Fo r  Aqueous 
Solut ions of Sulfathiazole Sodium 

a Solution w i thou t  U r i c  ac id  o r  G lyce r in  

Solut ion w i t h  2.5mg% Ur ic  A c i d  + 10% w / v  Glycer in  

ASo lu t i on~  with 5 mg; U r i c  Ac id t 200, w / v  G lyce r in  

nSolution1 w i th  7.5 mg: Uric. A c i d  + 30% w,Iv o f  G lyce r in  

1 Solution w i th  10% w / v  G lyce r in  
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I J R I C  A C I D  O N  P H O T O S T A B I L I T Y  O F  S U L F A T H I A Z O L E  S O D I U N  2 2 4 3  

0 2 4 6 8 

Exposure Time (Days)  

F I G U R E  2 .  Photostabi l iz ing E f fec t  o f  U r i c  Ac id  fo r  Sulfathiazole 
Sodium in Borate B u f f e r ,  pH 950 .2  in Presence of 
Sodium Su f f i t e  

0 Solution wi thout  U r i c  Ac id  o r  Sodium Su l f i t e  

0 Solution w i t h  Sodium Sulfite 

A Solution w i t h  U r i c  A c i d  + Sodium Su l f i t e  

El Solution w i t h  U r i c  A c i d  

1 
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TABLE 1 

ASKER A N D  L A R O S E  

S o h  t ions 

% D r u g  Remaining af ter  
Exposure to  light f o r  
10 Hours 

in 

Borate Phosphate 
B u f f e r  B u f f e r  

- 
Color o f  Solutions 
a f te r  Exposure tto 
light fo r  10 Hoiurs 

in 

Borate & Phosphate 
B u f f e r s  

Solution w it hou t A ldd it i ves 63.7 €81.8 

Solution + Ur i c  Ac id 89.2 689. 3 

Solution + Sodium Sul f i te  46.0 55.6 

Solut ion + Ur i c  Ac id + 

Sodium Sul f i te  79.3 62 .6  

Solution + EDTA 68.2 72.9 

Solut ion + U r i c  Ac id + 84.0 70.6 

EDTA 

Yellow 

V e r y  S l i gh t l y  Yellow 

S l i gh t l y  Yellow 

Colorless 

Yellow 

V e r y  S l i gh t l y  Yellow 

u r i c  acid appeared t o  be most e f fect ive when used alone ir i  the borate b u f f e r  

However, t h e  incorporat ion o f  0.1g sodium su l f i t e  in addi t ion to u r i c  ac id  con- 

t r i b u t e d  t o  the  prevent ion o f  discolorat ion o f  t he  solut ion in  e i ther  the borate 

o r  the phosphate b u f f e r  as shown in Table 1. 

Kostenbauder et  al .  ( 3 )  recommended 0.1% sodium sul f i te  to  r e t a r d  discolora- 

t i on  o f  sulfathiazole sodium solut ion in borate buffer- o f  pti 9 ! 0.2, but no data 

were g i v e n  o n  t h e  ef fect  o f  sodium su l f i t e  on  drug degraclation. 

fore, t ha t  t h e  ex ten t  o f  discolorat ion i s  not always ind icat ive o f  t h e  overa l l  drug 

degradation. 

It appears thsere-- 

F i g u r e  3 shows that EDTA alone s l i gh t l y  improved t h e  photostabi l i ty  o f  

sulfathiazole sodium solut ion. However, a combination of '7.5mg% u r i c  ac id  

dissolved in g l yce r in  and  0.18 EDTA demonstrated B s l i gh t l y  less photo- 

p ro tec t i ve  action than  tha t  produced by u r i c  ac id  alone. 

Phosphate B u f f e r :  
I t  can b e  seen from Fig. 4 t ha t  u r i c  ac id  enhanced the  photostabi l i ty  o f  

sulfathiazole sodiium solut ion in t h e  presence o r  absence o f  0.1: sodium sul f i te .  

As w i t h  t h e  borate bufFer, sodium su l f i t e  demonstrated a detr imental e f fect  on  t h e  
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U R I C  ACID ON PHOTOSTABILITY OF SULFATHIAZOLE SODIUM 
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FIGURE 3. Photostabi l izing Ef fect  of Ur ic  Ac id fo r  Sulfathiazole 
Sodium in Borate B u f f e r ,  pH 9 i O . 2  in Presence of EDTA 

0 Solution wi thout  U r i c  Ac id o r  EDTA 

0 Solution w i t h  EDTA 

0 Solution w i th  U r i c  Ac id  + EDTA 

lil Solution w i t h  U r i c  Ac id 
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2246 A S K E R  A N D  L A R O S E  
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F I G U R E  4 .  Photostabil izing Ef fect  o f  U r i c  Acid for Sulfathiazole 
Sodium in Phosphate B u f f e r  pH 9'0.2 in Presence o f  
Sodium Sul f i te  

0 Solution without U r i c  Acid o r  Sodiuim Sul f i te  

Scolution wi th  Sodium Sul f i te  

Solution w i t h  U r i c  Acid + S o d i u m  C,ulfite 

El Solution wi th  U r i c  Acid 
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U R I C  A C I D  O N  P H O T O S T A B I L I T Y  OF S U L F A T H I A Z O L E  S O D I U M  
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FIGURE 5. Photostabi l iz ing E f fec t  o f  U r i c  Ac id f o r  Sulfathiazole 
Sodium in Phosphate B u f f e r  p H  9'0.2 i Presence o f  
EDTA 

0 Solution w i thou t  U r i c  Ac id  o r  EDTA 

0 Solution w i t h  EDTA 

Solut ion w i t h  U r i c  Ac id  + EDTA 

Solut ion w i t h  U r i c  Ac id  

10 
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2248 ASKER A N D  LAROSE 

photostabi l i ty  o f  t he  drug. 

sodium su l f i t e  than  when used alone as f a r  as t h e  overal l  chemical s tab i l i ty  is 

U r i c  acid appeared to  b e  less ef fect ive when used w i t h  

concerned. However, t h e  incorporat ion o f  0.1% sodium su l f i t e  in addi t ion t o  

u r i c  ac id  prevented d i x o l o r a t i o n  o f  the solut ion during storage. 

F igu re  5 shows tha t  u r i c  ac id  improved the photostalbi l i ty o f  sulfathiazole 

sodium solut ion in presence o r  absence o f  0.1% EDTA. 

s t ra ted a s tab i l iz ing ef fect  for  sulfathiazole sodium solut ion. However, a f te r  

8 h o u r s  of exposure t o  light, the re  was pract ica l ly  no diifference in the  photo- 

s tab i l iz ing effect amont the solut ions conta in ing EDTA, ui'ic ac id  o r  a combina- 

t i on  of both.  

EDTA alone demon 
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