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Qualitative and Quantitative Tests for 
Nalidixic Acid 

By EDWARD F. SALIM* and IRWIN S. SHUPET 
Provisional, unofficial monographs are developed by the Drug Standards Labora- 
tory, in cooperation with the manufacturers of the drug concerned, for publication 
in the Journal of Pharmaceutical Sciences. The ready availability of this information 
affords discriminating medical and pharmaceutical practitioners with an added basis 
for confidence in the quality of new drug products generally, and of those covered 
by the monographs particularly, Such monographs will appear on  drugs represent- 
ing new chemical entities for which suitable identity tests and assay procedures are 
not available in the published literature. The purity and assay limits reported for 
the drugs and their dosage forms are based on  observations made on samples repre- 
sentative of commercial production and are considered to be reasonable within 

expected analytical and manufacturing variation. 
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Physical FLroperties.-ATalidixic x i t l  (JCCUIS as a 
white to dig]-itly yr~llow crystalline, odorless pc)cvder, 
n1.p. 226-231", U.S.P. class Ja. It is practically iu- 
soluble in water, slightly soluble in alcohol, soluble 
in chloroform, and very slightly soluble in ether. 
I t  is soluble in solutions of fixed alkali hydroxides 
a n d  carbonates. 

Identity I'ests.-A 1 in 200,000 solution of 
rialidisic acid in 0.1 N sndium hydroxide exhibits 
ultraviolet absorbance maxima at  about 33% and 2.58 
rnp [absorptivity ( a )  nhout 1111 and minima a t  about 
276 and 236 nip. The spectrum is shown in Fig. 1. 

The infrared spectrum of a 0.5y0 dispcrsion of 
nxlidixic acid in potassium bratnidc, in a disk of 
ubout 0.82 mni. thickness, is showu in Fig. 2. 

Purity Tesl:s.-Dry about 1 Gin. of udidixic acid, 
xcuratclly weighcd, a t  105" for 2 lir.: it loscs uot 
ttiore them 0.5% of its wcight. 

Char about 1 Gin. of iialidisic acid, accurately 
weighed, cool the residuc, add 1 ml. of sulfuric acid, 
hcat cau tiou:;ly until evolutiou of sulfur trioxidc 
ceases, ignite, cool, and weigh: the residue does not 
exceed 0.2c;',. Ketain the rcsiduc for the heavy 
metals test. 

Dissolvc thc sulfated ash obtained from 1 Gm. of 
nalidixic acid in a small volume of hot nitric acid 
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and evaporatc to dryness on a steam bath. Uis- 
solve the residue in 2 nil. of diluted acetic acid, dilutc 
to 25 ml. with water, and determine the heavy 
mrtals content of this solution by the U.S.P. hcavy 
metals test, method I: thc heavy metals limit for 
nalidixic acid is 20 p.p.m. 

Determine the nitrogen content of nalidixic acid 
by the U.S.P. nitrogen determination, mcthod 11: 
not less than 11.77% and not more than 12.3'7'/:, 
of nitrogen (N)  is fouud. 

Assay.-TransIer about 250 mg. of nalidixic acid, 
accurately weighed, to  a 125-inl. conical Bask, atid 
dissolve in 30 ml. of ditrietliylfor~i~an~idc which has 
been previously neutralized to thyniolplithalein T.S. 
Titrate with 0.1 N lithium methoxidc, using :t niag 
netic stirrer and taking precautions against the 
absorption of atmospheric carbon dioxide. Each 
milliliter of 0.1 N lithium methoxide is equivalent 
to 23.22 mg. of C12HlzN203. The amount of nali- 
dixic acid found is not lcss than 98'% and not more 
than 102% of the weight of the sample taken. 

DOSAGE FORMS OF NALIDIXIC ACID 

Nalidixic Acid Tablets 
Identity Tests.-The ultraviolct absorption spcc- 

trum of t h e  s:rinple solution obtained iii  tlir Assuy 
cxhibits maxima ant1 minima a t  tlic sainc Wave- 
lengths as that of thc Standard Pre~arul ion .  

Transfer n sample of finely powdered tablets, 
equivalent to about 100 mg. of nalidixic acid to a 
glass-stoppered conical flask. Add 50 nil. of chloro- 
form and shake for 15 rnin. Filter through paper 
and evaporate the chloroform solution on a steam 
bath to  dryness. Dry the residue a t  10.5" to con- 
stant wcight: the resulting residue of nalidixic 
acid melts between 225' and 231'. 

Assay.-Standard Pueparation.-Dissolve about 
100 mg. of nalidixic acid, accurately weighed, in 
200.0 ml. of chloroform. Transfer 2.0 nil. of this 
solution to a 200-id. volumetric flask, dilute to vol- 
ume with chloroform, and mix. 

Procedure. -Wcigh and finely powder riot less 
than 20 rialidixic acid tablets. Trausfcr an ac- 
curatcly weighed portion of the powder, equivalent 
to ahout 100 tng. of nalidixic acid, to a 125-1111. 
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Fig. 1 .-Ultraviolet absorption spectrum of 

iialidixic acid in 0.1 N sodium hydroxidc ( 5  mcg./ 
ml.) ; Beckman model DK-2.4 spectrophotometrr. 
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separator containing 10 ml. of water. Completely 
extract the iialidixic acid with four 25-nil. portions 
of chloroform, filtering each portion into a 200-ml. 
volumetric flask, dilute to volume with chloroform, 
and mix. Pipet 2 ml. of this solution into a second 
200-ml. volumetric flask, dilute to volume with 
chloroform, arid mix. Concomitantly determine the 
absorbancc of this solution and that of the Standard 
Preparation in 1-cm. cells a t  the wavelength of max- 
imum absorbance a t  about 258 m p  with a suitable 
spectrophotometer, using chloroform as the blank. 
Calculate the quantity, in mg., of C I ~ H I ~ N J Z O ~  in the 
portion of tablets taken by the formula 20 C (A , /&)  
in which C is the exact concentration, in nicg./ml., 
of rialidixic acid in the Standard Preparation, A, 
is thc absorbance of the solution from the tablets, 
and A ,  is the absorbance of the solution from the tab- 
lets, andAg is the absorbance of the Standard Pvepa- 
ration. The amount of nalidixic acid found is not less 
than 93% and mot more than 10ic,7i, of the labeled 
amount. 

DISCUSSION 

U.S.1'. i i i id  N.1'. terminology lor solubility, melt- 
ing range, reagents, ctc., has been used wherever 
feasible. 

Nalidixic acid, synthesized by Lesher and Gruett 
( l ) ,  is a systemic antibacterial agent which is highly 
effective against many Gram-negative bacteria and 
some Gram-positive organisms. It is particularly 
useful in genitourinary tract infections and can be 
used in other infections in which the causative agent 
is susceptible to the drug. 

Quantitative Methods.-The nonaqueous titra- 
tion of nalidixic acid with lithium methoxide usirix 
thymolphthaleiri T.S. gave an average value of 
100.7 =t O.l~, .*  The titration can be conducted 

1 Marketed as NegGram by Winthrop Laboratories, Xew 

2 Maximiim deviation from the mean value. 
York, N. Y .  

Fig. 2.-Infrarecl spectrum of iialidixic acid in 
potassium bromide disk (0.5$',) ; Perkin-Elmer 
model 21 spectrophotometer, sodium chloride 
prism. 

Fig. 3.-Ultraviolet absorption spectrum of  i d i -  
dixic acid in chloroform (5 mcg./d.); Beckniari 
model DK-ZA spectrophotometer. 

using 0.1 N sodium mcthoxidc with comparable 
results and thymol blue T.S. can be conveniently 
substituted as the visual indicator for either titrant. 

The spectrophotometric assay for rialidixic acid 
tablets was designed to isolate the active ingredient 
prior to ultraviolet measurement. The extracted 
nalidixic acid is conveniently determined in chloro- 
form solution a t  the absorbance maximum at either 
258 or 332 nip. The ultraviolet absorption spectrum 
of the Standard Preparation is shown in Fig. 3. 
Spectrophotometric analysis of commercial tablets 
gave an average value of 98.5 0.570* of the labeled 
amount. 

An altcrnativc method of analysis for the tablet 
formulations has been demonstrated by nonaqueous 
titration subsequent to chloroform extraction and 
evaporation to dryness. The residue representing 
about 250 mg. of nalidixic acid is dissolved in 30 1x11. 
of dimethylformamide, previously neutralized to 
thymolphthalein T.S., and titratecl with 0.1 N litli- 
iurn methoxide in the manner notcd for bulk nalidixic 
acid. An average recovery of 99.0 Z!C 0.170'u" was 
obtained for the tablets by this procedure. 
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