
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 17(1), 157-163 (1991) 

COMMUNICATION 

MOISTURE THE DOMINANT FACTOR IN THE STABIL ITY OF 

DOXY LAMI NE 

SUCCINATE TABLETS 

* 
E.C. van Tonder , S.A. Botha and A.P. Lot ter  

Research Inst i tu te  f o r  Indust r ia l  Pharmacy 

Potchefstroom Un ivers i ty  f o r  C.  H.  E. 

2520 Potchefstroom 

South Afr ica 

ABSTRACT 

Dur ing  a stabi l i ty  t r i a l  a t  55OC wi th  doxylamine succinate 

combined w i th  d i f ferent  excipients a t  d i f fe ren t  moisture contents, 

moisture was found to  be  the  dominant factor af fect ing t h e  stabi l i ty  

of  doxylamine succinate. Each excipient however also had a specific 

af fect .  

INTRODUCTION 

Dur ing  s tab i l i ty  t r ia ls  on doxylamine succinate tablets received 

f rom a pharmaceutical manufacturer the  assay resul ts decreased 

rapidly under  a l l  storage condit ions. The tablets also tu rned  

brown. DSC scans on 1 : l  physical  mixtures of  t h e  d r u g  and 

excipients was therefore performed t o  select compatible excipients. 

DSC is widely used du r ing  compatibi l i ty ~ t u d i e s l - ~ .  DSC revealed 

interactions w i th  lactose, magnesium stearate a n d  PVP, but no 
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158 VAN TONDER, BOTHA, AND LOTTER 

i n te rac t ions  were  seen w i t h  Av ice l  p H  101@, Ac-Di-Sol@ a n d  Sy lo id  

244s. 

Reformulation w i t h  compat ib le exc ip ien ts  revealed t h e  same 

t y p e  of decrease i n  assay resu l t s  d u r i n g  s t a b i l i t y  t r i a l s .  T h e r e  

was however no  b r o w n i n g  a t t r i b u t e d  t o  lactose wh ich  was exc luded  

f rom t h e  reformulat ion.  Mo is tu re  was t h e n  suspec ted  t o  b e  t h e  

i n f l uenc ing  f a c t o r  s ince doxylamine succ ina te  t e n d s  t o  b e  

hygroscop ic .  Monkhouse s ta ted  that  mo is tu re  i s  perhaps  t h e  most 

impor tan t  f ac to r  a f fec t i ng  t h e  s tab i l i t y  of dosage fo rms wh i le  

Rupprech t  e t  a l . 6  f o u n d  that s tab i l i t y  o f  h y d r o l y s a b l e  d r u g s  l i k e  

acetylsal icycl ic acid is i n f l uenced  more by water  con ten t  and a lka l ine  

impur i t ies  than by in te rac t i on  w i t h  si l ica ( A e r o s i b  a n d  Syloids) 

i t se l f .  

5 

Van Dooren7 desc r ibed  a method where  w a t e r  was added  t o  

phys ica l  m ix tu res  o f  d r u g s  and exc ip ien ts .  DSC thermograms as 

well  as assays were  pe r fo rmed  before  and w i t h  c e r t a i n  t ime in te rva l s  

during storage a t  55OC. Samples f o r  d i r e c t  compression in t h e  dry 

s ta te  was also tes ted .  

In  t h i s  s t u d y  doxylamine succinate a s  rece ived was we t ted  w i t h  

water,  used as such a n d  d r i e d  u n d e r  si l icagel a n d  sub jec ted  to 

s tab i l i t y  a t  55OC. T h e  drug was also mixed w i t h  exc ip ien ts  wh ich  

were  also wetted, used as received or d r i e d  u n d e r  s i l icagel .  T h e  

3 samples o f  m i x t u r e  o f  t h e  drug w i t h  each exc ip ien t  were  also 

subjected t o  s tab i l i t y  a t  55OC. Samples were  assayed a t  zero  t ime 

and  a t  weekly i n te rva l s  by DSC, HPLC and  KF wa te r  de terminat ion .  

EXPERIMENTAL 

Materials 

T h e  fo l low ing  mater ia ls were  used: doxy lamine succinate 

(supp l ied  by Tw ins  Propan, Johannesburg ,  R . S . A . ) ,  Ac-Di-Sol@, 

Av ice l  p H  lOl@, Elcema G250@, Explotabs, PrimojeD, Sta R x  1500@, 

c o r n  starch, dicalcium phosphate, Erncompress@, calc ium su l fa te  
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MOISTURE IN DOXYLAMINE SUCCINATE STABILITY 159 

dihydrate,  t r icalc ium phosphate, cross PVP, mannitol, Precirol  A to  

5@/ Sterotexo and Syloido. 

Di f ferent ia l  Scanning Calor imetry (DSC) 

Samples (4-10 mg) were measured (Sar tor ius micro-balance) 

and  hermetical ly sealed in f l a t  bottomed aluminum pans. These 

samples were heated in an atmosphere o f  n i t rogen and thermograms 

were obtained on a Du  Pont 910 DSC system equipped w i th  a Du  

Pont 99 Thermal Analyzer programmer and a Hewlett-Packard X - Y  

recorder  a t  a constant heat ing ra te  of  5OC p e r  minute a n d  a con- 

s tant  cha r t  speed o f  5 rnm.min . T h e  ind iv idual  substances and 

1 : 1 physical  mixtures o f  doxylamine succinate and excipients,  

p repared  w i th  mortar and  pestle were heated over  t h e  temperature 

range o f  35 - 24OOC. T h e  inst rument  was cal ibrated w i th  an indium 

standard (melt ing point  156.5OC). 

-1  

K a r l  Fischer water determinations 

T h e  moisture content of  t h e  samples where possible was 

determined by Kar l  Fischer t i t r a t i ons  us ing  a Met t ler  DL18 t i t r a t o r .  

T h e  K a r l  Fischer solut ion was standardized before each set of  

assays by us ing  30 PI of water weighed on a Sar tor ius balance. 

H igh  Performance L i q u i d  Chromatography 

A Knauer FR30 l i qu id  chromatograph equipped w i th  a var iable 

wavelength detector set a t  262 nm and connected t o  a l inear re -  

co rde r  was used. T h e  column was stainless steel (25 x 0.45 cm 

i.d.) packed w i th  Nucleosil C18 (7 prn). T h e  mobile phase was 

rnethanol-water (45:55) containing 1% acetic acid. T h e  f low rate 

was 2 rnL.min- ' .  Samples were injected w i th  a 20 pi Rheodyne loop 

in jector .  A cal ibrat ion c u r v e  o r  a factor  was de r i ved  before each 

set of  assays by subject ing s tandard solut ion o f  320, 400 and 480 

pg p e r  mL o f  t he  p u r e  d r u g  t o  t h e  procedure.  
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160 VAN TONDER, BOTHA, AND LOTTER 

Sample p repara t i on  a n d  s to rage 

To serve  as re fe rence doxylamine succinate w i t h o u t  exc ip ien ts  

was also subjected t o  t h e  s tab i l i t y  t r i a l .  Sample 1 was we t ted  w i t h  

1 pl o f  water,  sample 2 was used as rece ived and sample 3 was d r i e d  

o v e r  si l icagel for 2 months p r i o r  t o  t h i s  tes t .  All exc ip ien ts  were  

also d r i e d  o v e r  si l icagel for 2 mon ths .Fo r  each exc ip ien t  a 1 : l  
m i x t u r e  w i t h  t h e  d r i e d  doxylamine succinate was made excep t  f o r  

Syloida, S tero texe  and  Prec i ro l  A t o  5@ where  5:l  mix tu res  o f  drug 

t o  excipients was made. Sample 1 (50 m g  m i x t u r e )  was we t ted  w i t h  

10-30 pI water,  sample 2 was used as is and f o r  sample 3 t h e  m i x t u r e  

was made w i t h  d r i e d  drug a n d  exc ip ien ts .  One sample l a r g e  enough 

f o r  pe r fo rm ing  each assay was p r e p a r e d  f o r  each o f  t h e  t h r e e  

storage condi t ions be fo re  sub jec t i ng  t h e  samples to s to rage a t  

55OC. Al l  assays were  per fo rmed a t  zero  t ime and a t  weak ly  i n -  

t e rva l s  the rea f te r .  Water determinat ions were  n o t  done w i t h  t h e  

wet ted  samples. 

RESULTS AND DISCUSSION 

T h e  percentage decrease i n  doxylamine succinate c o n t e n t  a f t e r  

12 weeks w i t h  t h e  i n i t i a l  mo is tu re  con ten t  in b r a c k e t s  f o r  t h e  

samples no t  we t ted  w i t h  wa te r  a r e  g i v e n  in Tab le  I .  It is c lear  f r o m  

t h e  resu l ts  t h a t  mo is tu re  had a g r e a t  in f luence on  t h e  s t a b i l i t y  o f  

doxylamine succinate.  In a l l  t h e  we t ted  samples t h e  percentage 

decrease a f t e r  12 weeks was much g r e a t e r  t h a n  f o r  t h e  u n d r i e d  and 

d r i e d  samples. It is also clear t h a t  t h e  exc ip ien ts  in ques t ion  also 

had some in f luence (doxy lamine succinate alone o n l y  11.6% down) .  

All wet ted  m ix tu res  gave  breakdown of nea r l y  tw ice  as much o r  

more t h a n  doxylamine succinate alone. When t h e  n o n - d r i e d  and  

d r i e d  samples a re  inspec ted  it is c lear that  t h e . d r i e d  samples w i t h  

a lower in i t ia l  mo is tu re  con ten t  gave a much lower  b reakdown than 

t h e  non-d r ied  samples. T h i s  may ind ica te  that  mo is tu re  a t  t h e  
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60 100 140 180 60 100 140 180 
TEMPERATURE 'C TEMPERATURE 'C 

FIGURE 1 

DSC thermograms o f  we t ted  m i x t u r e s  o f  doxylamine succ ina te  

w i t h  mannitol  (MI and dicalc ium phosphate  (D) a t  zerot ime (1) 

and  a f t e r  12 weeks (2).  

speci f ic  tempera ture  t r i g g e r s  t h e  b reakdown react ion w h i c h  i s  t h e n  

enhanced by t h e  speci f ic  exc ip ien t .  

T h e  DSC thermograms taken  in i t i a l l y  and w i t h  t ime o n l y  showed 

disappearance or d im in i sh ing  o f  t h e  d r u g s  thermograms w i t h  t h e  

wet ted  samples and n o t  w i t h  t h e  d r i e d  and  n o n - d r i e d  samples. I n  

f i g u r e  1 t h e  o r ig ina l  thermogram is compared wi th  t h e  thermogram 

of t h e  wet ted  sample a f t e r  12 weeks for rnannitol a n d  dicalc ium 

phosphate.  

I t  is  c lear that  t h e  therrnogram f o r  t h e  drug d isappears  in b o t h  

cases. T h i s  is also t r u e  f o r  most of t h e  o t h e r  exc ip ien ts .  In some 

instances (no t  so much breakdown)  t h e  thermograms g o t  smaller. 

DSC t he re fo re  shows that  t h e  drug is d isappear ing  f r o m  t h e  sample. 

In most instances no o t h e r  peaks appeared wh ich  may ind ica te  that 

breakdown i s  t a k i n g  place a n d  n o t  complex fo rmat ion .  
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CONCLUSION 

The  stab i l i ty  of  doxylamine succinate s tored a t  55OC is 

inf luenced by t h e  speci f ic  exc ip ient  b u t  t o  a l a rge r  extend by t h e  

moisture content.  In o r d e r  t o  formulate stable doxylamine succinate 

tablets i t  is recommended t h a t  excipients w i th  t h e  lowest breakdown 

b e  chosen f rom t h e  tab le and t h a t  t h e  granules b e  d r i e d  p r i o r  t o  

compression t o  a moisture content of  less than 5%. T h e  tablets 

should then b e  s tored w i t h  a desiccant in o r d e r  t o  keep t h e  moisture 

content a t  a low level. 
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