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Development and Evaluation of Lorazepam Microemulsions for Parenteral Delivery

Amit A. Kale and Vandana B. Patravale

Abstract :

The objective of this investigation was to develop lorazepam (LZM) microemulsions
as an alternative to the conventional cosolvent based formulation. Solubility of LZM
in various oils and Tween 80 was determined. The ternary diagram was plotted to
identify area of microemulsion existence and a suitable composition was identified to
achieve desired LZM concentration. The LZM microemulsions were evaluated for
compatibility with parenteral fluids, globule size, in vitro hemolysis and stability of
LZM. Capmul MCM demonstrated highest solubilizing potential for LZM and was
used as an oily phase. LZM microemulsions were compatible with parenteral dilution
fluids and exhibited mean globule size less than 200 nm. The in vitro hemolysis
studies indicated that microemulsions were well tolerated by erythrocytes. The LZM
microemulsions containing amino acids exhibited good physical and chemical
stability when subjected to refrigeration for 6 months.
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Albuterc] and ipratropium inhalation schution, system, kit and methed for relieving symptoms of chronic obstructive pulmenary disease
Abstract T

The present invention relates to a dual bronchodilator inhalation schition, system, kit and methed for relieving bronchospasm in patients
suffering from chronic cbstructive pulmanary disease (COPD). In one aktemnative embodiment, the solution of the present invention is a
prepackaged, sterile, premixed, premeasured single unit dose of albutercl and ipratropium bromide for patients suffering from COPD. The

uch a5 benzalkonmem chlonde. In another alternative embodment, the solubon

present solution may be free of antsmscrobial preservatives, s

of the present invention comprises about 2.50 mg albuterol and about 0.50 mg ipratropium bromide in 3 0.5 ml vohame.

Fir=l Claim 7

1. & methad of indudng brondhodilation ar prowding rebef of bronhosparsm m an indradual suffenng from dwonic obrstrucve pulmonary

disease, said method comprising the step of:

+ (a) providing one or more single dispensing containers; the one or mare containers each being prefilled with a content of about 0.1 ml
to about 0.5 ml of a premixed, aqueous i ion solution ising a single unit dose of a therapeutically effective
amount of albutercl and pratropwm bromede; wheren the amount of albuterol is about 0.6 mg to about 5.0 myg and the amount of

ipratropen bromede i about 0.1 mg to about 1.0 mg; and
+ (b) administering the inhalation selution in one of the containers from a nebulizer chamber such that the mist is removed from the
nebulizer chamber in less than 12 minutes.
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