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Objective: To test a number of solvents and pH indicators in the acid-base titration of

indomethacin drug and select the best ones of them that will give the best results than

the usual solvent and indicator used in the designed acid-base titration of indomethacin.

Methods: A series of solvents and pH indicators was tested in the acid-base titration

assay of indomethacin.

Results: one of the tested compounds give better result than these used in usual

method of acid-base titration of indomethacin.

Conclusion: The most tested solvents and indicators show results comparable to that of

the usual solvent and indicator used in the usual method of acid-base titration designed

for indomethacin only thymol blue indicator give color change at the end point that is

more distinguishable than the usual used indicator.
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Introduction: clear to be noticed ( the change in color from

Acid base titration is laboratory method used
for quantitative determination of the
concentration of an acid or base by
neutralization it with standard solution of acid
or base with known concentration-(1234)
usually we use pH indicator to monitor the
progression of the reaction ( show color change
at the endpoint ) and is considered a
neutralization reaction called alkalimetery (
determination of the concentration of base by
using acid ) or acidimetery ( determination of
the

because of its low boiling point 56 C° (15) and
the change in color at the end point is not so

pale yellow to very slightly pink ).The
phenolphthalein color change from colorless at
acidic pH to pink at basic pH.(16) The decision
was made to test another concentration of acid
by using base ) . (56)

Indomethacin is non-steroidal anti-
inflammatory drug (NSAID).(”) it is non-
selective cyclooxygenase ( COX ) enzyme
inhibitor that inhibit both COX-1 and COX-2
isoforms .(8) indomethacin inhibit the
biosynthesis of prostaglandins which have an
important inflammatory roles in
inflammation.(°10)
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this drug use in the therapy of conditions like ;
rheumatoid arthritis , osteoarthritis, gouty
arthritis (D and also for headache
(12) indomethacin is acid and it's derived from
acetic acid.(t3) The usual acid base titration
used for determination of indomethacin
concentration in capsule use acetone as solvent
and phenolphthalein as pH indicator,(!4) but
because of the hot weather in Iraq and some
other countries the acetone will readily volatile
solvents, these solvent must be readily
available, miscible with water and have higher
boiling point than acetone.

Also testing other pH indicators to see the
change in color at the end point. The tested
solvents were :

1- Methanol ( is simple aliphatic alcohol
termed methyl alcohol or
carbinol used as solvent or raw material
in chemical industry its boiling point 65
C°).an

2- Ethanol ( is aliphatic alcohol used as
organic solvent and intermediate in the
production of other chemicals has
boiling point 78 C°). (18)

3- 1-propanol (aliphatic alcohol also called
propyl alcohol its boiling point 97
C°). 19

4- Tetrahydrofuran THF ( colorless liquid
its boiling point 66 C°). (20)

The selected pH indicators were ( methyl

orange, methyl red, phenol red and thymol

blue ).
The tested indicators were :

1- Thymol blue; the color changes from red
to yellow in acidic medium and from
yellow to blue in alkaline medium. (21)

2- Phenol red; the color changes from
yellow (at pH 6) to pink (at pH 8).(22)

3- Methyl red; the color changes from red (
at pH 4.4) to yellow

(at pH 6.2).(23)

4- Methyl orange; the color changes from
red (pH below 3.1) to yellow (pH above
4.4).29

Materials and Methods:

All reagents and solvents were of analytical

type and generally used as received from

the commercial suppliers ( Reidel-DeHaen,

Germany, Himedia,India, Rubilabor

chemical , Spain and BDH, England).

indomethacin was supplied by the Shanghai

Renyoung Company, China.

General procedures for the titration(4):

1- Put 25 mg of indomethacin in conical
flask.

2- Fill the burette with 0.01 N NaOH.

3- Add 15 ml of the solvent and three
drops of the indicator on flask of
indomethacin.

4- Titrate the flask of indomethacin with
NaOH until reach the end point which
detected by the first stable change in the
color of the solution in the flask.

Results and discussion :

The weight of the indomethacin in the
solution of the flask calculated by the following
equation :

wt of indomethacin = VB * NB x EQ.WT
Where VB is volume of NaOH at the endpoint (
which must be 7ml to give the correct weight of
indomethacin in flask)

NB is the normality of NaOH in the
burette.

EQWT equivalent weight of
indomethacin ( 557.8g/mol)
For each solvent and indicator tested the
experiment repeated 6 times to ensure the
result and each run give the same result for
particular solvent and particular indicator.

Table 1: the color change for the tested indicators by using acetone as solvent ;

point

Indicator used Color of the
solution at start

Color of the | The volume to
solution at end | reach the end point
point

Phenolphthalein Pale yellow

Very slight pink 7ml
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Mmethyl orange yellow yellow After 16ml
Phenol red yellow pink 9ml
Methyl red yellow orange 8.6ml
Thymol blue yellow Greenish blue 7ml

Table 2: the volume of endpoint by using thymol blue indicator and different solvents:

3

Solvent used Volume to reach the end point
acetone 7ml
methanol 7.8ml
ethanol 7.6ml
1-propanol 7.8ml
tetrahydrofuran 8ml
I~ \

Figure 1: the color change for the indicators at the endpoint.

As the tables and the figure shows that the best
color change at the accurate endpoint is for the

thymol blue indicator and the best solvent that
give the accurate endpoint is acetone.
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So the procedure must change to use thymol
blue indicator instead of phenolphthalein
indicator.

Conclusion :
1- The solvents and indicators are tested
successfully.

2- The procedure repeated for each of the
tested solvents and indicators 6 times at
the same conditions to make assurance
of the results.

3- The procedures assigned for titration of
indomethacin in laboratories must
changes to include the thymol blue
indicator instead of phenolphthalein
and keeping acetone solvent to give the
best results.
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