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Effect of temperature on reaction rates
Temperature is important in pharmaceutical stability for both 

practical and theoretical reasons. Experrimentally, the reaction rate constant 
is observed to have and exponential dependence on temperature :

APPENDIX I

K = Ae-Ea;RT.......................(1)
The relationship is called the Arrhenius equation. This equation 

can be written in equivalent form as follows :
In k = In A-Ea/R.l/T................ (2)

where k is the rate constant,A is the frequency factor, Ea is the 
activation energy or heat of activation (kcal/mol), R is the gas 
constant (1.987 cal/mole/degree), T is the absolute temperature 
(degree Kelvin = ° c  +  273 )

A plot of In k as a function of reciprocal temperature will give a 
straight line plot of an intercept In k and slope -(Ea/R). Therefore, if values 
of k are available at elevated temperatures, it may be possible to estimate 
the shelf-life at room temperature.
Estimation of rate constant at room temperture (25°C) and 8 ° c

Form Arrhenius equation, In k,, and In k̂  were calculated by replacmg 
T with 1/273+25 and 1/273+8, respectively. The interval of In k2 5 and In kgwas 
calculated by statistical technique. The k25, kg and the interval of them were 
found by taking off the natural logarithm.
Calculation of shelf-life

In this experiment, the shelf-life at room temperature was 2 5 °c .  
The shelf-life (t  ̂00) that the concentration drops from 100 % to 90 % 
labelled amount was” calculated from the first order degradation as following :
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In c ,  =  In C ()-k t ........................(3 )

l n C t- ln C () =  - k t ................................... (4 )

In 90-ln  100 =  - k t .................................... (5 )

๒ 9 0 /1 0 0  =  - k t .................................... (6 )

t ,00.90 =  0 .1 0 5 4 /k ......................... (7 )

T he  shelf-life  a cco rd in g  to  th e  9 0 -1 0 0  %  L A  w a s  c a lc u la te d  by  
rep lac in g  k  w ith  k 25, k 8 and  the in te rva l o f  them .

O n the  o th e r hand , T he  c o n ten t o f  c h lo ra m p h en ic o l ey e  d ro p s  B P C  
1973 and  B P  1993 w as lim ited  b e tw e en  9 0 -1 1 0 %  la b e lle d  am o u n t, th e  sh e lf- 
life  a c c o rd in g  to  B P C  1973 an d  B P  1993 w ill b e  th e  d u ra tio n  th a t th e  
co n cen tra tio n  d ro p s from  110%  to  9 0 %  lab e lled  am o u n t. T h e  e q u a tio n  w a s

1,10.90 =  0 .2 0 0 7 /k ......................... (8 )

T he  shelf-life  a cco rd in g  to  B P  1993 w e re  c a lc u la te d  b y  th e  sam e
m ethod .
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T he C o d e  o f  F ed e ra l R eg u la tio n  d irec ts  th at if  the five c o rrec ted  
m ean  re sp o n se s  p lo tte d  on  an a rith m etic  sca le  ag a in st d o se  on a lo garithm ic  
sca le  a p p e a r  to  d e sc rib e  a  s tra ig h t line, th en  th e  tw o  fo llo w in g  v a lu es be  
ca lcu la ted . T h e se  v a lu e s  m ay  b e  d e sc rib e d  as c o rre c te d  ideal re sp o n ses  to  
low  an d  high d o ses . T h ey  a re  d en o ted  by  L an d  H respec tiv e ly , and  are 
c a lc u la te d  as

3 a + 2 b + c -e  
L =  5

3 e + 2 d + c -aH =  ร '

L =  C a lcu la ted  zo ne  d iam eter fo r th e  lo w est concen tra tion  
o f  th e  s tan d a rd  re sp o n se  line.

H =  C a lcu la ted  zo ne  d iam eter fo r th e  h ighest concen tra tion  
o f  th e  s tan d a rd  re sp o n se  line.

c =  A verage  zon e  d iam eter o f  36 read in gs o f  th e  refe rence  
p o in t s tan d a rd  so lu tion .

a, b , d , e =  C o r re c te d  a v e ra g e  v a lu e s  fo r  th e  o th e r  s ta n d a rd  
so lu tion , lo w est to  h ig h est co n cen tra tio n , respectively .

T h e se  tw o  v a lu es  fo r L  and  H  a re  p lo tte d  on the sem ilo g  g rap h  
p a p e r  a n d  g ive  th e  b e s t s tra ig h t line th a t can  b e  d raw n  from  the ex p e rim en ta l 
data .

A P P E N D I X  II
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A P P E N D I X  III

P a ired  t- te s t = d
s a

a  = .05

d T he average o f  different zone d iam eter
b e tw e e n  c h lo r a m p h e n ic o l  a n d  
ch lo ram p hen ico l : H P -P -C D  com p lex  
I d

ร1

ท

= E rro r o f  d iffe ren t v a lues

S p

พ 11

=  V ariance  o f  th e  d iffe ren t v a lu es
I d 2 - ( I d ) 2/ ท

ท - 1
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M iss  V an sad a  S ilaon  w a s  b o m  in M ay  2 9 , 1968 in P e tch b u ri. She 

g rad u a ted  w ith  a B ach e lo r d e g re e  o f  P h a rm a c e u tic a l S c ien ce  in 1992 from  
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T hailand .
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