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Abstract—The base-catalyzed hydrolysis of indomethacin over
a range of pH 8.2 to 10. 0 was investigated, according to the first
order kinetic equation. The energy of activation for the reaction
was calculated 20. 18 kcal/mole from the Arrhenius plot. And the
optimal pH of indomethacin in aqueous solution was estimated
as pH 4.93 by the extrapolation of the log k-pH profiles in
strong acidic and alkaline regions. And the influences of alkaline
earth metals, heavy metals and some other compounds on the
degradation of indomethacin were observed with no effect.
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e, M U KF-ABEE indomethacin (NF XIV, micronized)-& {#i sty e
4] methyl alcohol - E. Merck &| H#E{H-S /A1 &BE 24 magnesium chloride, cal-
cium chloride, ferrous ammonium sulfate, lead nitrate W cupric sulfate = Wako Pure Che-
mical Industries, Ltd.8] —#R%E-S wiistdel. $iEsERI =4 glycerine, sodium sulfite,
sodium bisulfite = Wako Pure Chemical Industries, Ltd.2] —#it8%-S, sodium pyrosulfite,
citric acid % sodium citrate &= E. Merck & AZE#H-S- (F sl ol #iE 2 UV.VIS Spectro-
photometer(Hitachi Perkin Elmer, 139), pH meter (Hitachi Horiba, M-5) % {gEH=
fi Hlsked k.

ARE ME—BP 19738 pH HEiHe] S8 2 =9mES (i)ste pH 4.0, 5.0, 6.0,
7.0 8 8.09 MRS ARty @ <vbel 2 pH B IEHES) #HIEskslel. o] W 50 mlel indo-
methacin 500 mg 4-& £ % Msted 30°% RS ©}-& magnetic stirrer & i fsted fEEC A
24i5fe] BRI o] PR A7k 30°0 4] 7205 MBS el o] WS WBslT i AlSH
e SiYIsl Mt ohE S18nmoll A MKEEE JiEste) WMEE Simsld ok

RREHE RxE—BP pH piErde] MiEg - M2 § REwS #0std pH 8. 2014 pH 10. 07+
A 0. 2HI R Reiiie Agela @ ckvbel® pH G IEFES) MiES ohg o] RS 30°% Hshal
o] 60ml~-& Hugk # 0.1% indomethacin-methanol ¥ 2ml & £4 k@slA malw k3
o fefie 100ml & g 4, 30°MEHell A —@EERIekel PE S18nmel 4 WEES BisEs
ook

% pH 10. 08 8RS (E)Hste] St W8k ko RiEstan 30°, 40° B 50°6 4 —i
Wiflerel £ L BFREE WEsldch = pH 7.0, 8.0 @ 9.0 A 45°014 99 [@--
g Hikom skl ol

BetE SRIOl UM BEFRE AIE—BP pH REHES] =2AMS HiHsld pH 4. 444 pH
6. 077 GEE Mo FREuE AWl o] WoR 2o} H—stAl st 45°2 #fEHEs)
A g RIEEeE 318 nmooll A BENEIEE- HIE S BEBES kgl

Ut +BEE X ELWO| HF—Ca?*, Mg?, Fe?', Pb2* @ Cu?9] ion ¥ 7} 5 6X10°
mole/liter ¥ Al ¥-& Mflste] & & 1ml4 FgabAl Bebs ek M—skAl #iFstd 30°2 &
#3k pH 809 ¥affiizo® 100ml 2 shan 30°% MidFshd A —Eebe] 318 nm ol 4] WLEE
& iEskd ek elw] BB e R W—Ere LBEE-S g ol

MELHIS ek BE i b# =4 glycerine, sodium sulfite, sodium bisulfite, sodium
pyrosulfite, citric acid % sodium citrate & @5~ pH 809 @R WMl Ew
RER shx pH % RIEetd el o)l #£40] glolAl Wite) pH 809 Lol mirEo s J-&
21wl IN NaOH 2 pH & 8.0:-0.012 J#ishglel 30°el 4 24 fcidst 4% ohi) pH 2
AiiEsta pH & 8. 022 M #iEstgeh. 0.1% indomethacin-methanol ¥ 2ml 2 Etsled
PUERIEMIZE {453 pH 809 @iy o2 100ml 2 st 30° % #EFshed 4] —sEHRdetel mog
EE WE HEsksd ok
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BB —KrasowskalP 5-& ]2l 7bx) @S (sl indomethacin & WMIES MEst &
el mmtko) WA El wlel indomethacin & WEMEF Eingtet |k ek, Indomethacin
o Bl HEEtEo R KRS Witk #ibol =B WMES #E2 Table I3} Zowm Wifkol
Fattell A d7teltho 2 ZAE BHESE SR
3 #ins] o] pH 8. 04] 4 = 0. 2671/1 pH 4.0 Table I—Solub.ility of indomethacin in aqueous

solution at 30°
of] A 2t} ¢k 424f%0]gltt. ©]-= indomethacin
o] pka 4.2'9¢] acidic drug o] 22 g0 pH Solubility(mg/100 m1)
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Fig. 1—First order degradation of indomethacin Fig. 2—Rate-pH profile for the degradation
at pH 8.2~10.0 and 30°. reaction of indomethacin at 30°.

RS pHol #sle] plot 8 A o] Fig. 20]= Fig. 3% log k 44 pHell #3le] plotdt log
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Fig. 3—The log k-pH profile for the degrada-
tion of indomethacin in alkaline region.
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Fig. 5—Arrhenius plot for the degradation
reaction of indomethacin at pH 10. 0.
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Fig. 4—First order degradation of indomethacin
at pH 10.0.
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Fig. 6—First order degradation of indomethacin
at 45°,
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Fig. 7—Determination of optimal pH of indo-
methacin in aqueous solution at 60°.

Table I1I—Influence of alkaline earth metals and

heavy metals on the rate of degradation
of indomethacin at pH 8.0 and 30°
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Table II—Residual percentage of indomethacin at pH 4.4~6.0 and 45°
pH
day
4.4 4.6 4.8 5.0 5.2 5.4 6.0
0 100 100 100 100 100 100 100
2 97.7 98,2 99.0 99.2 98.7 97.9 96. 4
5 95.9 96. 8 98.2 98.5 97. 2 96. 4 92.5
8 94. 3 95.9 97. 4 97.7 96. 4 94.9 88. 4
12 93.1 94.9 96. 4 56. 6 95. 4 93.6 84.4
The initial concentration of indomethacin used was 5. 59X10 5mole/liter.
S0 nlXlE= RES] FE®—pH 10044
w|ES PEs BRsb] slstd 30°, 40° ¥
o 50%0l 4 BFRES —ERMr WET A
/ s}, Fig. ash go] —k G fE] I o] 255
" f R R EEEERS] B BERE T
] el plot &= Fig. 52} ztewm o704
s : f/ #2381 activation energy = 20. 18 kcal/mole o]
w0 \ /" At
a N / 45° 8 pH 7.0, 8.0 @ 9.09] 4 % Fig. 64l
) / 4w uhsh o] BE —HEolgoml K
" VoS EeEce pH 7.0914 k=0.00327/hr, pH
‘\_/’ 80014 k=0.0242/hr % pH 9.0 4= k
=0. 262/br o] ¢] v}.

Table IV—Influence of some compounds on the
rate of degradation of indomethacin at
pH 8.0 and 30°

Metal ion Concn.(mole/liter) Effect
Mg?+ 5.6X107° —
Ca?+ 5.6X107° —
Ca?* 5.6X107% —
Fe?* 5.6X1075 —
Pb?+ 5.6X1078 —
Cu?+ 5.6X107° —
Cu?* 5.6X107* —

Compound Conen. (%) Effect
Glycerine 4% —
Glycerine 8% —
Glycerine 30% -
Sod. sulfite 0.5% —
Sod. bisulfite 0.01% —
Sod. pyrosulfite 0.1% -
Citric acid 0.3% -
Citric acid 0.5% —
Sod. citrate 0.1% —

Citric acid-+Sod. bisulfite 0.140,5% —
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RRtE S A M2 BEME—Table [Tl 4 £ + gl Azt 2¢] indomethacin o] KWW °
ol 9lelA sbak waEst pH R = 4. 8~5. 00]911;} HEDFo) Proes WS Lobe) ol 4
9] log k—pH profile ¢ #}#Fste] Fig. 76l 412} zro] %i§ pH = 4,930 2 g 0 n] o] AL
BirRES] BIERRS 2 —8s o).

etel LIRSM, ESW ¥ HEMEEYL S8R0 0|X= EZ%—Table III 2 Table Ive 4
2 vhsh zFo] GMion W HIMEAIZL indomethacin & 4hfEe] nlAL B 9x How
vrebskel. Allen™®Eof] 9 3bsd  indomethacin Aol 4 glycerine o) RELHE FHa <= 9
& WG ok KBl A e el @ HBE ek dorot

drteltEe R A4E WREL fmsbb(Table D MKSGRKERTF Axoe oo
LM Bk B shke] HeeRET 2 Ao w 4 e

# #

LBl BRE wob gt 2o fme g}

D K@l glel4 indomethacin &] WML Wiike] Mitkdl4 Lrbe]fom 25 iy
sk pH 8. 0] 4 2= 0. 2671% ¢l o= pH 4.0 K3l 424f%0) o o},

2) pH 10. 0l 4 indomethacin 9] activation energy = 20. 18 kcal/mole o] gl o otvle} 4HIR
oAl A8 52 —K Rl gl om log k—pH profile -2 slope 7} 14 Tifgo] gl c}.

3) Indomethacin o] 7}3F Zesgal kB pH &= 4. 930] ).

4) &8 ion 024 Ca®’, Mg?, Fe?*, Pb2t @ Cu?:= k& 2o]4 indomethacin o 4

el 8-S v A4 ko HMLKIZA glycerine, sodium sulfite, sodium bisulfite, sod-
lum pyrosulfite, citric acid 3 sodium citrate & X% 9lel4] indomethacin 2] Zesg{kol]
BEE vlAlA gorrt
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