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hexanoic acid, 6-(nitrooxy)-, (1S,2E)-3-[(1R,2R,3S,5R)-2-[(2Z)-7-(ethylamino)-7-oxo-

2-hepten-1-yl]-3,5-dihydroxycyclopentyl]-1-(2-phenylethyl)-2-propen-1-yl ester 

0.042% w/w. 

Table 8: Vehicle composition of Formulations 1 and 2 
Components (% w/w) Formulation 1 Formulation 2 
Macrogol 15-hydroxystearate  1.0 - 
Polysorbate 80 - 1.0 
Benzalkonium chloride 0.02 0.02 
Boric acid 0.5 0.5 
Disodium Edetate dihydrate 0.05 0.05 
Sorbitol 2.9 2.9 
Sodium phosphate dibasic heptahydrate 
(Na2HPO4 7H2O) 1.43 1.43 

Sodium hydroxide and/or hydrochloric acid q.s. to pH 6.0 q.s. to pH 6.0 
Water for injection q.s. to 100g q.s. to 100g 

Formulation 3 (Commercially available eyedrop / Lumigan®, Allergan) 

Active principle: Bimatoprost 0.03%; 5 

The concentration 0.042% w/w of hexanoic acid, 6-(nitrooxy)-, (1S,2E)-3-

[(1R,2R,3S,5R)-2-[(2Z)-7-(ethylamino)-7-oxo-2-hepten-1-yl]-3,5-

dihydroxycyclopentyl]-1-(2-phenylethyl)-2-propen-1-yl ester is equimolar with respect 

to the moles of bimatoprost of the commercially available eyedrop (Formulation 3). 

Material 10 

Macrogol 15-hydroxystearate is the commercially available Kolliphor® HS15 

(BASF). Polysorbate 80 is the commercially available Polysorbate 80 Super Refined® 

(Croda). 

Experimental procedure 

Groups of 10 male naïve Dutch Belted Rabbits were assigned to the study and 15 

administered either with Formulations 1 and 2 or Formulation 3 by instillation to each 

eye at nominal target doses of 12.6 μg/eye for Formulations 1 and 2 and 9 μg/eye for 

bimatoprost solution. An additional group of 5 males was employed to provide blank 

control matrix (aqueous humor) for bio-analytical purposes. 

During the study, body weight measurements and clinical observations were 20 

performed 



bhang
Rectangle



 30 

Tested solutions 

Table 10 reports the vehicles of the aqueous ophthalmic solutions containing 

hexanoic acid, 6-(nitrooxy)-, (1S,2E)-3-[(1R,2R,3S,5R)-2-[(2Z)-7-(ethylamino)-7-oxo-

2-hepten-1-yl]-3,5-dihydroxycyclopentyl]-1-(2-phenylethyl)-2-propen-1-yl ester 

0.042% w/w. 5 

An additional reference formulation was tested; this formulation is the 

commercially available eyedrop containing active bimatoprost 0.03%. 

Table 10: Vehicles composition 
Components (% w/w) Vehicle 1  Vehicle 2 Vehicle 3 
Polysorbate 80 1.0 1.0 0.5 
Macrogol 15-hydroxystearate  - - 0.5 
Benzalkonium chloride 0.02 - 0.02 
Glycerol 0.69 0.69 0.69 
Citric acid monohydrate 0.34 0.34 0.34 
Sodium phosphate dibasic heptahydrate 
(Na2HPO4 7H2O) 2.26 2.26 2.26 

Water for injection q.s. to 100g q.s. to 100g q.s. to 100g 
pH 6.7 6.7 6.7 

Material 

Macrogol 15-hydroxystearate is the commercially available Kolliphor® HS15 

(BASF). Polysorbate 80 is the commercially available Polysorbate 80 Super Refined® 10 

(Croda). 

Experimental procedure  

Forty animals were included in the study. They were allocated into four groups 

of 10 animals/group and were administered with the above reported tested aqueous 

ophthalmic solutions  15 

All animals included in the study were administered by ocular instillation of 

both eyes by means of a graduated pipette at a volume of 30 μL/eye. Two animals per 

formula were sacrificed at 0 h (pre-dose), 1 h, 2 h, 4 h and 8 h, and aqueous humor 

samples were obtained immediately from both eyes.  

Results 20 
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