CHAPTER IV

RESULTS AND DISCUSSION

A typical stand: . and date indomethacin
concentrations as deterMmin€d using I régression are presented in
lation coefficient of

the fit to a straight1if ighly significs = 0.999).

in various mixed &5% 98 percent of

nonaqueous solvents_ﬂn water are shown in Tab]@ IV and Figure 2,

ﬂ‘LJEl’J“fIEW]ﬁWEHﬂi

As can'lbe seen (Table I‘y Figure 2), solublllt es of indome-

oo 8 AR A TR FRH b

were les than any other systems. This is due to average solubility

respectively.

parameters of these two mixed solvents are relatively greater
compared to that of the drug (Table III). Observed solubilities
obtained using 1,4 dioxane and water system were high but there was
little precipitation of the drug in some solutions upon storing for

two months. Mixtures of polyethylene glycol 200 and water provided
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Table II : Typical Standard Curve Data for Indomethacin Concen-

tration Estimated Using Linear Regression

(1)

‘Conc. Inversely estimated (3)
Std.No. Absorbance (2) % Theory
(ng/ml) concentration
1 1.0 104.76
2 2.0 102.38
3 2.4 . 103.17
4 3.0 101:.59
5 4.0 101,19
6 5%0 100.95
7 6.0 100.79
8 10.0 102.86
102.21
.;;‘ 1.36
CidM. 1233
¥
ety FfUEJ’JVIEWliWEﬂﬂ‘i
2Inversely estimateda concentraflon = (Absorbance - QL904)/0 .021
2 , ="

s mapfi]




26

Table III : Solubility Parameters of Indomethacin and Pure Solvents
Solubility parameter

Number Chemical s (cal/cm3)&

1 1, 4 Dioxane 10.00

2 Ethanol 12.70

3 Glycerine 16.50

4 12.60

5 23.40

6 18.60

7 12.20

8 10,99

9 10.60

s Group Contribution
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Table IV : Comparison of Solubilities of Indometha' »\I, n [Various Mixed Solvents
W\
— -
% Non of Indo v (pg/ml)
aqueous S —
solvents Sorbitol Sol™ Glycerine ' Alcohol 1,4 Dioxane PEG 400
10 18.45 33.33 9 " 488.09 495.24 30.16
20 19,305 31.75 535.71 495.24 47.62
30 17.26 43.65 52381 623.81 109:52
40 20.24 38.09 642 .86 1357.14 338.09
50 22.02 42.06 428. / 1250.00 3404.76 904.76
60 27.38 59.52 650.79 , 2761:.90 11619.05 5428.57
70 30.36 67.86 . 3.81 22857.14 10666.67
80 50.00 101.19 ‘( 3281 24285.7 11904.76
90 37.50 141.67 39.05 16952.38 8571.43 29761.90 44761.90
100 52.38 27857.14 46666.67

= GRS INETING 1T
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Log concentration (pg/ml)
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good results but this solvent, especially in Thailand, is quite
difficult to obtain. Solubilities of indomethacin in alcohol
and water system seemed to be interesting ones. However, using
alcohol at high concentration is still limited especially in some

indications such as in children and in intravenous injections. The

appropriate non-aqueous solvé :%< form binary solvents with

water appear to be polye: wx ' and propylene glycol

used in numerous commest ] i al pre ations (Table I).
Moreover, these solv. ok with low order of
toxicity, irritating bilities (17, 35-39).
Thus, these two mixe é \ hosen to be solvents of

choice in this study.

The observed mole bilities of indomethacin in

PEG 400-water and pr ' _wate? s ere reported in

Tables V and VI, k re calculated

using the method deigribe- : Allﬂgxperimental and

calculated solubilitiésgef indometha@in expressed as mole fraction

veres toe sl bbbk Kl BN S o o

sy iia”?ié A RATR A

were also calculated and included. The ideal solubility of indome-

ilities

thacin, x;, was 4.518039 x 10-3. The maximum solubilities occured
at 100% of each non-aqueous solvents in both systems which equalized
45.919452 x 107> and 2.325842 x 10™°>, respectively. These values

are greater and lower than that of the ideal solubility.



Table V Observed Solubilities of Indomethacin in "'3'
\\,U
PEG 400 Wwater s (1) ¢(2) A(3) o~
(%) (%) 1 1
10 90 22.16  0.9999  0.23543
20 80 20.92  0.9999 0.23543
30 70 19.68 0.9998  0.23538
40 60 - 18.44 0.9996 0.23529
50 50 17.19  0.9991  0.23505
60 40 15.95 0.9949 0.23308 |} -/ 04850
70 30 14.71  0.9900 0.23079 "6 4o.€ﬁ§far f
80 20 13.47  0.9890 0.23032 146.96°5 o
90 10 12.23  0.9591 0.21661 132,»,53.9
100 0 10.99  0.9578  0.21602
1Calculated by Eq 18
2Calculated by Eq 19
3
4

- X, (obs)
: 6 7 2

and Water System at 30C

(8)7

P
1SN
(o)}
vy
w
w
@
[}

28.029384 0.001671

25.073860 - 21.889908 0.002958
19.406234 - 16.639575 0.007732
4.462241 - 12.245690 0.027441

% 10.207775 - 8.491159 0.086763
6.671332 - 5.820812 0.637426
3.898528 - 3.450533 1.610481
1.897123 - 1.639806 2.498236
0.575511 - 1.118308 15.766906
40,032857 - 1.039877 45.919452

—~]

alcu&ited by Eq 12
Calculated by Eq 14

e s umwamﬂmnﬁy " iy
“calculated by Eq on solubilities obtained

RIAINT TR Y
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Table VI : Observed Solublllties of Indomethacin in P 5lycol and Water System at 30T
Propylene Water 1) (2) 6) (7) xz(obs)(a)
Glycol (%) (%) 8 % 1‘& 199.%y log g x 1073
10 90 22.32  0.9996  0.23529¢" 200447/ | ‘\'Q"‘\‘ 4432.319058  30.032004  0.023329
20 80 21.24  0.9996  0.23529 : \ 6.637087  24.349250  0.023287
30 70 20.16  0.9996  0.23529 21.504000  19.215286  0.023240
40 60 19.08  0.9996 0.23520 5.919798  14.675709  0.025755
50 50 18.00 0.9996  0.23529 112.884480  10.7689880  0.034632
60 40 16.92  0.9993  0.23515 © 9.392455 7.514744  0.059874
70 30 15.84  0.9987 0.23486 6.448692 4.941845  0.140638
80 20 14.76  0.9976  0.23435 4.055567 2.915779  0.327463
90 10 13.68 0.9948  0.23303 2.210616 1.502590  0.884937
100 0 12.60 0.9897 0.230 .93 ' 0.288368 M, [0:922600  0.634231  2.325842
Ycaiculated by Eq 18 12
2Calculated by Eq 19 Calculated by Eq 14 '
% V,#2/2.303 RT ﬂ {
4Calculated by Eq 17 u EI ’J Vl ﬂﬁ mrjnﬁltles obtained experimentally

ﬂW']ﬂ\ﬂﬂ'iﬂJ 1IN Y

LE



32

As can be seen, using the Extended Hildebrand Solubility
Approach to calculate solubilities yields good results for both
systems as observed by the fit to the calculated line to the points
in Figures 3 and 4. In both systems, when comparing the regular

solution curves with the observed solubility lines, the observed

7the entire range of the
solubility parameter, solvents. These
indicated that the mi ar solution theory.
The ideal solubiliti er (Figure 3) and
larger (Figure 4) th enptally in all propor- .
tions of these two mi Sy ;{ ‘yl‘xcreased solubility may
be due to specific in Zofi {* suH &8 hydregen bonding occuring

between the solute and T ~ul %~-uch specific combinations
of the solvent with solute ; _ *fT,  'folvation. In addition, the

intermolecular at m : : 3 ansfer complexes,

o - — <
and other types o #:aracti .J"

On the other hand,

] i
if specific intera ons between the 1ike molecCules of one of the

component ( stﬂﬁﬂ;? ﬂlﬁﬂ?wﬂﬁﬂxﬁon are dominant,

this may resulil in decreased solublllty as seen in Flgure 4. The
TTIRITR ﬂ?mﬂﬁﬁﬂﬂdﬁﬂﬁ 4
of indomé@thacin is unknown and cannot be predicted prior to the
experimental determination. As W values, obtained from Eq. 17, are
plotted against solubility parameter of mixed solvents. A nearly
strainght line is obtained (Figure 5). This is suggested that W
should be regressed against 61 as a polynomial expression over an

entire range of experimental solubilities since W at present can not
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Key : ideal solubility line
Frevens + regular solution line
%——x Observed solubility line

predicted solubility line
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Figure 3

12 14 16 18 20 22
Solubility parameter of mixed solvents (61)

: Mole fraction solubility of indomethacin in

PEG 400 and water system at 30°C
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Solubility parameter of mixed solvents (6, )
Figure 4 :

Mole fraction solubility of indomethacin in

propylene glycol and water system at 30°C
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be obtained by a consideration of the molecular characteristics of

the species in solution. It has been found (10-16), however, that when the
experimentally derived W values are regressed against a power series

in 51 for the various mixed solvents, a polynomial equation is

obtained that may be used for the accurate back-calculation of

J}‘ ond degree (quadratic) may

solubilities. A power seriet

be used for this purpo. are expressed as

W (Eq. 22)
for PEG 400 - wate

W (Eq. 23)
for propylene glycol ' §y= :;C&': '  ficient of multiple
determination, r2, for !  1 ;7 &7 v-J"ghly significant and

equal 0.9999 (n = 10)._

The W valht{f nd-Eq. 23 are pluged

cin solubilities in
PEG 400 - wat ‘ﬁ _ & respectively.
These back—caaﬁgj ]ﬁm ' lues, ﬁl?ne log v, values
& e“"‘ETW"'I ﬁﬁ"ﬂ’i?ﬂmﬁ'ﬁ VIE TR s

orrelatlons have been made between observed solubilities

into'Bq. 7.7 to calcsﬂate thé bredictedrindome

and those predicted using the Extended Hildebrand Solubility
Approach in these two mixed solvents. Results indicate that there
are excellent linear relationship between these two values with the
correlation coefficients, r = 0.998 in both systems. This implies

that the method used gives satisfactory indomethacin solubility

TAPoEHMD
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Figure 5 : Plot of W values vs the solubility parameter,

61, for indomethacin solubility in mixed solvents.



Table VII : Comparison of Calculated and Observed ilities of Indomethacin in PEG 400 and Water System
s g 6 2 (calc)(4-)x 10_3 X (obs)(s) X 10-3
(%) (%) 1 2
10 90 2216 - 0.001234 0.001671
20 80 20.92 0.003513 0.002958
30 70 19.68 - 0.010396 0.007732
40 60 18.44 §0.031952 ' 0.027441
50 50 1719 1,:54 0.103103 0.086763
60 40 15.95 180 41 1aT05 0.348026 0.637426
70 30 14.71 163.172 - é : , ' 1. 197057 1.610481
80 20 13.47 146.82 550203 4.166686 2.498236
90 10 12.23 132.10 - _, 13.972215 15.766906
100 0 1099 i, 4 .962192 45,919452
: - i |
1Calculated by Eq 18 m : S “Calcula ,'f! d from Eqs 17 and 22
2Calculated by Eq 22 Obta:l.ned experimentally

3caleulated by Eﬂuﬂ’g ‘n EW]?W Ej’]ﬂi
9 W’]ﬂﬁﬂim URIAINYIAY
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Table VIII : Comparison of Calculated and Observed So ; i ies of Indomethacin in Propylene glycol
and Water System : ,"~ “ / //

Propylene Water

glycot(v) (%) 61 e !‘ \\\R\_ (calc) ) xz(obs)(S) x 10 -
10 90 22,32 0.024511 0.023329
20 80 21.24 0.021641 0.023287
30 70 20.16 - 0.022429 0.023240
40 60 19.08 0.027285 0.025755
50 50 18.00 0.038963 0.034632
60 40 16.92 0.065473 0.059874
70 30 15.84 1485 0.129334 0.140638
80 20 14.76 0.300004 0.327463
90 10 13.68 :); 817926 0.884937
100 0 12.60 1.2.588762 2.325842

T

1Calculated by Eq 18

e ¢ 3 EJ )R Fpgimncas

Calculated by Eq 3

QW']ENT]?EIJ NN Y

iy

4Calculated from Egqs 17 and 23

8¢
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Observed indomethacin solubility (x2 obs) x 10
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in PEG 400 and water system at 30°C with solubl-

lities predicted by the Extended Hildebrand

Solubility Approach
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2.4 7

-3
Observed indomethacin solubility (x2 obs) x 10

©_AugInmEnganT | -

fi¢ted :Lndomethac:? solub:l.lity (x calc) x 10

m'l ANNSAINRIINR Ellubmnes

in propylene glycol and water system at 30C with
solubilities predicted by the Extended

Hildebrand Solubility Approach
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prediction in these mixed solvents. By the same way, we can use
this approach for predicting indomethacin solubility in the other

binary systems.

After storing these solutions for two months, the concentra-

i
Molar Heat of Fusién, AE

Some parametefs:psed in AHf determination by differential

scaming cuidEbsb bl A NING M S s o

substituted 1nto equation descfibed earli€r. The moldb/heat of

torson 8 Doddbbl] botobde kbl ALEN LB B e

and yh¢s value is used for calculation in this experiment.

The AHf value determined by solubility curve is also
estimated in laboratory, the data and plot of 1ln mole fraction
solubility versus reciprocal of temperature, °x are reported in
Table X and Figure 8, respectively. Using linear regression, a

straight line is obtained with slope' equalizes 5481.9993.
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Table IX : Some Physical Properties of Indomethacin and Indium

Indomethacin Indium
Parameters (sample) (Standard)
Atomic or Molecular weight 357.81 114.82

Experimental weight 0.0096 0.0159

AHE (Cal/m u
Sensitivity (mel/eec j
. ///: | _'ﬁ"

> .
Calculated by Pe

2.10

781.00

1.00

- width at half

height method

Peak area (cmz) = % x h xw
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Table X Solubility of Indomethacin in Water at Various
Temperatures
£ (%) 247K 1/7(°K) X, In x,
30 303 .0038 % '. 0.00000079 - 14.0512
40 213 = 135215
50 323 -.13.1026
60 . 333 - 12.3151
70 343 - 11.9134

Straight line e , ion

The coeff icient, '

i

= 0.9950

- 5481.9993/T
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Figure 8 : P]b of the 1n mple fraction solubility of
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The AHf value is calculated from slope of the line and equals
10892.73 cal/mole. This is an approximate value compared to that

exactly determined by DSC (11133.21 cal/mole).

Compatibility and Stability Study

This study was

)e whether or not the

* - s # 3 - a2
proposed indomethaci ted' mixed-sodwvents can be utilized with

some buffer solutions fix -, solvents used in this
study were PEG 400, 6 1ycol 70% in water,
these cosolvents gav _ lublllty of indome-
thacin. Concentrati J 2 se solutions were 5 mg/ml
and 1.25 mg/ml, respé g Thes ‘eonc \ atlons are reasonable

obtained upon mixing both

solutions with buffer and ! » s are shown in Tables XI, XII

X

50 ﬁtﬁns were 4.09 in PEG 400,

The pH of %p

60% and 4.22 in propglﬂe glycol 70 The data obtained agree well

S— DU N THEIAN T oo e e

stable in alkallne solutions. # As can be seen in Tables XI and XII,
tro cobleiblac b el badrbhsh Uhichidha] )72 L
mixing w1th buffer solutions are lower than those obtained instantly
in mixed solutions at pH 7.4 and 8.0 in both solutions. However, the
amounts of drug degraded are very slight between these two pH values.
Owing to its high concentrations in PEG 400, 60%_,2 indomethacin is
easily precipitated when high volumes of drug solutions is added to

buffer systems. The lower values of pH of buffer system used, the
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lower volume of drug solution can be added compatibly, this
phenomena occurs theoretically when the drug with low pKa is added
to acidic media. Unlike PEG 400 system, the concentration of indo-
methacin in propylene glycol 70% is low enough to be compatible
with buffer systems in all volﬁes added. These results in compa-

tibility and stability of i k/ulutlons in buffer systems

at various pH will be 'ul in some orms formulation such

as injections and op lutio is drug is sometime

indicated.

Generally admi avenous infusion is

essential. Since 1 continuously blood
levels. It is wide \ of PDA, indomethacin
at very low dose (0.2 mg g) mivst - bad ‘ th low birth weight
infants. Predictable blood : th ‘ drug is very necessary

(36). For these

ity test of indome-
thacin solutions :‘}' cted Results are

I. In this test, 50 ml omLVP is used in the
experlment be l{ enous infusion
is about 1000qﬂy mm ﬁi’:]ﬁjso ml LVP, can
be put Q ﬁs E]xat indo-
methacin fm moms not recommendjgto be dilute

with all kinds of LVP except Lactated Ringer's Solution. As reported,

reported in Table X

precipitation occurs when only 0.25 ml of solution is added to 50 ml
of LVP. This is because the pH of such LVP except Lactated Ringer's
Solution are low as well as that of indomethacin solution. Moreover,
the concentrations of indomethacin in PEG 400, 60% are relatively

high as compared to those obtained using propylene glycol 70%.
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Table XI : Compatibility and Stability of Indomet 00, 60% in Buffer Systems
oH Volume pH Compatibil Average Absorbance ik :f getuinal
added ~ / sol™ (ug/ml)
buf f : btained
o el S b e TR / s \\i\\ he o 9o heg 0 hr 7% hre
5.90 1 5.90 o 0.103  0.094 5185.71 4714.28
g 5.88 P P E ¥ e 2
6.50 1 6.48 c c | G208 TR\ 0.102  0.103 5133.33 5185.71
2 6.46 o c : s 22 ooy, 0.184  0.185 5142.86 5171.43
3 6.40 T T ‘ d " & 5 =
7.00 1 7.00 o o 0.103 0.103 5185.71 5185.71
2 6.96 c c 0.185  0.183 5171.43 5114.29
3 6.92 c c “8.130 0.128 5200.00 5117.46
4 6.90 c ¢ - @ 0.159  0.160 5166.67 5200.00
5 6.83 T T @ £ & 5
7.40 1 7.19 c ?j ﬁ Ej ﬁ ﬂ)ﬁj 0.096 5133.33 4819.05
2 7.15 c uEJ qﬂ ﬂj EJ’] 0.173 5142.86 4828.57
3 7.03 c Y 0.129 gy 0.115 5158.73 4580.95
Ce RINATUNNIINERG Hre e s
5 6.75 cq c 0.187 0.165 5228.57 4600.00
6 6.64 T T T T & " 2 ’ -

LYy
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Table XI (Continue)
Volume Conc. of original
PH added pH Average Absorbance so1l (ug/ml)
St ) 9Rtained hr 24 hrs 0 hr 72 hrs 0 hr 72 hrs
8.00 1 7452 C (o) s 0.102 0.094 5133.33 4714.28
2 7.46 G C 0.183 0.175 5114.29 4885.71
3 7430 C (2] »0123 0.112 5158.73 4457.14
4 7.16 [y & 0.158 0.139 5133334500, 00
5 7505 C Q 0.187 - 5228157 -
6 6.92 C C 0.209 - 5206.35 -
7 6.80 T T = i - =
Key : /¢ =
T = 3
1‘
P = Precipitate

AU INENTNEINS

PIAINTUNNINGA Y

534
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Table XII : Compatibility and Stability of Indomet ac 1 ) pylene Glycol 70% in Buffer Systems
PH Volume pH : 1 T— : Avstage Absorbabde Conc. :f original
added ; sol— (pg/ml)
buffer obtained ; ”
ot 0 hr 24 hrs i "‘z \\\ 0 hr 72 hrs 0 hr 72 hrs
5.90 1 6.02 c ' : 0.052 1309.52 1257.14
' 2 6.01 e 0.094 1300.00  1285.71
3 6.05 C 0.130 1289.68 1300.00
4 6.03 c 0.158 1283.33 1283.33
5 6.03 c 0.186 1307.14 1300.00
6 6.02 C 0.209 1301.59 1301.59
7 6.02 . 0.114 1248.98 1272.11
8 6.03 > 0.124 1307.14 1285.71
9 6.05 o 0.135 1306.88 1316.93
10 6.05 C 0.140 1285.71 1295.24
6.50 1 6.50 C 0.052 1283.33 1257.14
2 6.50 C 0.094 1285.71 1285.71
3 6.52 s uﬂa q'fl ﬂj EI,] 0.129 1310.32 1289.68
4 6.55 C 0.161 o 0.160 1308.33 1300.00
5 6.56 W/'Iaqaiﬂ{u“f[qwﬂftﬁ Ej .185 1307.14 1292.86
6 6.55 2 209 1295.23 1301.59

6V
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Table XII : (Continue)

Volume Conc. of original

pH g pPH Average Absorbance o G
Wi, W) s hr 24 hrs ) \\aﬁ;%izzjh’ 0 hr 72 hrs 0 hr 72 hrs

AR :
6.50 6.54 c L - 0.113 1248.98 1260.54
6.57 c 0.9:25 1296.43 1296.43
6.54 C 0.134 1306.88 1306.88
10 6.54 Cc 0.141 1295.24 1304.76
7.00 1 7.00 C 0.052 1257.14 257,14
2 7.00 € 0.093 1285,.7% ' 1271.43
3 102 (] 0.129 1300.00 1289.68
4 7.01 (o 0.159 1241.67 1291.67
5 7.00 (o 0.186 1307.14 1300.00
6 7:03 C 0.208 1307.94 1295.23
7 7.07 & 0.114 1260.54 1272.71
8 7.04 (& ¢ 0.124 128571 12851
9 7.05 & ﬁuﬂﬁwﬂﬂjﬁgqﬁﬁ 0133 1316.93 1296.82
10 7.04 C q& & 100 0. 140 05139 1295.24- "1285.7)
7.40 1 7.38 ; WW(}? ﬂﬂ 0]5“ H 052 1283.33 1257.14
7.40 0.093 0.057 1270643 1Bh 7

0S
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Table XII : (Continue)
P i P Compatibility. : __ Average Absorbance s :f T
‘added - — ' sol— (pg/ml)
buffer (ml) obtained e v

7 /]' \ ‘ 0 hr 72 hrs 0 hr 72 hrs

7.40 3 7.40 C o N . 0.132 0.128 1320.63 1279.36
4 7.40 C € 0.159 0.146 1291.67 1183.33

5 7.41 (& C 0.186 0.168 1300.00. “1171.43

6 7.42 € C 0.209 0.191 ¥301457. 1187.03

/ 7.42 e C 04115 0.105 1283.67 1168.03

8 7.43 & (& 0.125 02112 1296.43 1157.14

9 7.41 € Cc 0,135 02121 1316.93 1176.19

10 7.40 G C 0.138 032 1276. 19 1114,.28

8.00 1 7293 C (&l » +0.054 0.046 1309.52 1100.00
2 792 € C & .093 0.079 1271.43 1071.43

3 792 (3] (! 0.130 0.112 1300.00 1114.28

4 7493 Cc 5! ﬂ 0.159 0131 1291.67  1058,33

5 7.96 (& uﬂg w m]i“ﬂ’] n? 0.160 1292.86 1114.28

6 7.98 (3 ﬁ 0.182 1295:23 113016

7 195 C (& .097 127211 1075.51

8 7.93 q W’}:ﬂ\ﬂﬂimcﬂ‘]wiﬁﬂﬁﬁza Eﬁ 107 1296.43 1103.57

9 7.94 c‘ e 100 0.133 0.118 1296.82 1146.03

10 7.94 € c € C 100 0.141 0&115 1304.76 1057.14

LS



Table XIII : Compatibility and Stability of Indomethaci

' B PEG 400, 60% and in Propylene Glycol 70% in

LVP Systems
original Volume pH b . - ‘ “Di Conc. of original
8012 % radded : Compatlw ! '?\ ' - verage Absorbance solz‘- (1g/ml)
LR caneat ORI\ &\ hr 72 hrs 0 hr 72 hrs
L NN
D5 N/5 (pH 4.23) T ' \
PEG 0.25 4.12 c. c 2 5 ’ ).058 i 5168.57 &
0.50 4.10 P P ‘ PR - = i - e
PG 0.25 4.20 c c c éﬁ ah 4 0.139 0.140 1292.14  1301.71
0.50 4.16 c c - . ez n ' 0.031 0.031 1298.57  1298.57
1.00 4.23 c P p W EEEC-3 0.057 3 1287.14 :
1.50 4.22 P p P % % &
D5 W (pH 3.63)
PEG 0.25 3.96 c P 0 = 5264.28 =
0.50 4.02 P P _ . I _ i bt _
PG 0.25 4.05 c c i 0 Py 0139 0.138 1292.14  1282.57
oo aos o AUBINININYNAT - o -
1.00 4.11 c I 1} ol 10 0.058 . 1311.42 =
1.50 4.18 B, ‘
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Table XIII : (Continue)
Original Toara PH
e added
(ml1) obtained
310 he. .- 24 dhips
D 5 N/2 (pH 3.78)
PEG 0525 3.55 P P
PG 0.25 3.81 € c
0.50 3.82 C P
1.00 3.83 P P
NSS (pH 6.26)
PEG 0.25 4.17 P B
PG 0.25 5.40 c Cc
0.50 5+05 C (&
1.00 4.59 (- C
1.50 4.32 R P

‘-ﬂ-.-i'

i - Conc. of original
e - Average Absorbance ) n
g sol— (ug/ml)
N ' 72 hrs 0 hr ' 72 hrs
0.138 1282387 128257
- 1298.57 -
B M03139  0.138 1292.14 1282.57
10,031 0.030 1298.57 1250.08
’%;0.056 - 1262.86 -
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Table XIII : (Continue)

Original Ntmon pH

: Conc. of original
- Average Absorbance

solZ added : - L — s0l™ (ug/ml)
¢ml) obtained factor
0 hr 24 hrs 48 //! i TR ; 72 hrs 0 hr 72 hrs

Lactated Ringer's (pH 7.24)

PEG 0.25 6.41 c \ 058 0.058 5168.57 5168.57
0.50 5.88 c c 0.111 5194.28 5146.19
1.00 5.47 C c 0.048 5100.00 5342.86
1.50 5.27 P P . " A

PG 0.25 7.19 c c 0.140 ' 43010 74801, 71
0.50 6.84 c c 0.031 1250.08 1298.57
100 w655 c c 0.057 1287.14 1287.14
5.00 6.28 o c 0.054 1283.33 1309.52
10.00 5.61 c c 0.048 1285.71 1257.14
20.00 5.33 c c 0.081 1283.33 1283.33
40.00 5.22 c c fa P 100 0.126 - 1307.14 =
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Therefore, when LVP solutions and indomethacin solution in PEG 400,
60% are mixed, the apparent perceﬂtage ©of polyethylene glycol 400
becomes too low to sg;ula,;’,.l:i.}e the drug and this called precipitation
on dilution. Meanwhile Lactated Ringer's Solution, its pH is so high
that precipitation was not obsex'\_réd until 1.5 ml of drug solution was

Hy ne glycol system are similar

» volumes of indomethacin

added. The results obtaine

to those from PEG 400 s
solution can be added .5 ml but this amount
increases up to 40 m N LA f‘;‘ in 5 ion. This indicates
that factor influenci is acidity and
basicity of solutions icluded that adding
of high concentrationg i Sth 1) :i,;;' 1 into LVP is not

recommended. However, #he 7+ Gos ’Vu‘i ‘drug is used, this

technique is valuable a 1 be those with high pH

: _——
EATT TR
values such as Lactated Rinﬁg@'ﬁ,%f—;;

In conclusio

Normal Saline Solutions.

the Extended

f

Hildebrand SolubilitJApproach is a good mean of predicting solubilities

of indomethacin.i ‘ﬁ m ﬂ%’\ﬂ Ejtp]ﬁted solutions of

this drug in t Hﬂe ed solvents systems may be employed as new
, ¢ o Q/
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solutions qin which this ug is sometimes indicated. Additionally,
the method described here may be used for estimating tile solubility

of other drugs which their aqueous solubilities are very low. The
knowledge of solution theory is valuable in pharmaceutical and medical
fields especially in preparing and adju‘stipg the drug products to
rapidly attain therapeutic efficacy. The molar heat of fusion

obtained using DSC and solubility curve are nearly identical. This
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shows that the method employed in a laboratory without special

equipment can be used for approximate determination of this value.
The study of compatibility and stability of indomethacin solution
with LVP and buffer solutions demonstrate some undesirable effects

which may result when inappropriate solutions are mi&ed.A Finally,

comprehensive studies of ilability and pharmacokinetics

2 of these solutions in 2 achieved for final
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