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Compatibility of Nebulizer Solution Admixtures and Osmolality
Changes during Nebulization
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Kinetics of N-acetylcysteine (NAC) oxidation and the compatibility of NAC-fenoterol
nebulizer solution, NAC-ipratropium nebulizer solution or an admixture containing

ipratropium and fenoterol were studied at room temperature. Osmolality changes

during nebulization were also measured. The result that molar concentration of NAC
plus twice that of N,N’-diacetylcystine (DINAC) at each sampling time was equal to
the initial sum was indicative of DINAC being the main degradation product during

NAC oxidation. The loss of NAC by auto-oxidation in solution in a closed system



divided into a gaseous (air) and an aqueous phase followed pseudo-zero-order
reaction during the study period (7 hours), in which the fractional decomposition of
NAC was less than 10%. The 90% fractional life of NAC was prolonged when
admixed with fenoterol to 10.30 hours as compared to 7.22 and 6.76 hours in NAC
control solution and when admixed with ipratropium, respectively. Alkaline
admixture of NAC and fenoterol contributed to increased fenoterol oxidation to less
sympathomimetically potent quinones and decreased NAC oxidation rate. Admixing
ipratropium with NAC raised the solution pH from acid to alkaline, and ipratropium
was subject to hydroxyl ion catalyzed hydrolysis. The percentage remaining of
ipratropium after one-hour admixing with NAC was 92.61 *+ 2.24%. The admixture
containing ipratropium and fenoterol was stable up to 7 hours, as indicated by less
than 10% loss of each drug. Simultaneous administration of a hyper-osmolal
solution of NAC with fenoterol or ipratropium was advised to be diluted with 0.45%
NaCl (1/2 NS) to decrease the initial osmolality. Osmolality increased with
nebulization time and medical staffs should watch for possible bronchoconstriction

or coughing near the end of nebulization.



