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Claims: 

 

1.   A monofocal intraocular lens, comprising: 

 an optic having an anterior surface and a posterior surface, providing a refractive 

base power, at least one of the anterior surface and the posterior surface having disposed 5 

thereon a combined profile comprising steps having heights determined by combining 

three constituent diffractive profiles, the diffractive profiles corresponding to powers p1, 

p2 and p3, the powers being different than one another and each power being a positive 

power less than about 1D, and each of the diffractive profiles having step heights 

causing a phase delay, relative to aqueous fluid, of 0.6 to 1.2 times 2π for 546 nm light, 10 

the combined profile defined by the  function : 

   z = max (diffractive profile (p1), diffractive profile (p2), diffractive 

profile (p3)),  

 where p3 > p2 > p1.  

 15 

2.   The lens of claim 1, wherein the combined profile is disposed completely on the 

anterior surface of the lens. 

 

3.   The lens of claim 1, wherein the combined profile is disposed piecewise on both 

the anterior surface and posterior surface of the lens. 20 

 

4.  The lens of claim 1, wherein the combined profile is rotationally symmetric. 

 

5.  The lens of claim 1, wherein zones of the lens formed by the three constituent 

profiles are kinoform in shape. 25 

 

6.  The lens of claim 1, wherein each of the diffractive profiles has step heights 

causing a phase delay, relative to aqueous fluid, of 0.8 to 1.0 times 2π for 546 nm light. 

 

7.  The lens of claim 1, wherein the central zone has a refractive surface having a 30 

shape independent of the constituent diffractive profiles.   
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8.  The lens of claim 1, wherein the ratio of p1 to p2 is about 0.6, and the ratio p1 to 

p3 is about 0.4.   

 

9.  The lens of claim 1, wherein the ratio of p1 to p2 is about 0.67, and the ratio p1 to 

p3 is about 0.31.   5 

 

10.  The lens of claim 1, wherein the depth of focus is greater than 0.85 diopters.  

 

11.  The lens of claim 8, wherein the depth of focus is greater than 0.85 diopters.  

 10 

12.  A monofocal intraocular lens, comprising: 

 an optic having an anterior surface and a posterior surface, providing a refractive 

base power, at least one of the anterior surface and the posterior surface having disposed 

thereon a combined profile comprising steps having heights determined by combining 

three constituent diffractive profiles, the diffractive profiles corresponding to powers p1, 15 

p2 and p3, the powers being different than one another and each power being a positive 

power less than about 1.25D, and each of the diffractive profiles having step heights 

causing a phase delay, relative to aqueous fluid, of 0.6 to 1.2 times 2π for 546 nm light, 

the combined profile defined by the  function : 

   z = max (diffractive profile (p1), diffractive profile (p2), diffractive 20 

profile (p3)),  

 where p3 > p2 > p1.  

 

13.  The lens of claim 12, wherein the combined profile is disposed completely on 

the anterior surface of the lens. 25 

 

14.  The lens of claim 12, wherein the combined profile is disposed piecewise on 

both the anterior surface and posterior surface of the lens. 

 

15.  The lens of claim 12, wherein the combined profile is rotationally symmetric. 30 
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16.  The lens of claim 12, wherein zones of the lens formed by the three constituent 

profiles are kinoform in shape. 

 

17.  The lens of claim 12, wherein each of the diffractive profiles has step heights 

causing a phase delay, relative to aqueous fluid, of 0.8 to 1.0 times 2π for 546 nm light. 5 

 

18.  The lens of claim 12, wherein the central zone has a refractive surface having a 

shape independent of the constituent diffractive profiles.   

 

19.  The lens of claim 12, wherein the ratio of p1 to p2 is about 0.6, and the ratio p1 to 10 

p3 is about 0.4.   

 

20.  The lens of claim 12, wherein the ratio of p1 to p2 is about 0.67, and the ratio p1 

to p3 is about 0.31.   

 15 

21.  The lens of claim 12, wherein the depth of focus is greater than 0.85 diopters.  

 

22.  The lens of claim 19, wherein the depth of focus is greater than 0.85 diopters.  

 

23. A set of monofocal intraocular lenses, comprising at least three lens, each of the 20 

lenses comprising an optic having an anterior surface and a posterior surface, providing 

a refractive base power, at least one of the anterior surface and the posterior surface 

having disposed thereon a combined profile comprising steps having heights determined 

by combining three constituent diffractive profiles, the diffractive profiles 

corresponding to powers p1, p2 and p3, the powers being different than one another and 25 

each power being a positive power less than about 1.25D, and each of the diffractive 

profiles having step heights causing a phase delay, relative to aqueous fluid, of 0.6 to 

1.2 times 2π for 546 nm light, the combined profile defined by the  function : 

   z = max (diffractive profile (p1), diffractive profile (p2), diffractive 

profile (p3)),  30 

 where p3 > p2 > p1,  
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 each of the lenses of the set having a different refractive, base dioptric power 

than one another,  

 the range of the refractive base powers being at least 10 diopters,  and 

 the combined profile of each of the at least three lenses being same as one 

another.  5 

 

24. The set of intraocular lenses of claim 23, wherein the combined profile on each 

of the at least three lenses is the same as the combined profile of each of the other of the 

at least three lenses. 

 10 

25.  A monofocal  intraocular lens, comprising: 

  an optic having an anterior surface and a posterior surface to provide a refractive 

base power, at least one of the anterior surface and the posterior surface having disposed 

thereon a profile comprising diffractive steps, 

wherein, when the lens is placed in a physical model eye, a through-focus 15 

modulation transfer function (MTF) of the eye model, for a spatial frequency of 50 

lp/mm, has a peak characterized by a slope of zero, and the MTF has a range extending 

in a myopic direction from the peak over which the MTF has a value greater than 0.2 

MTF unit, the range being greater than 1.25D, the peak being the only peak in the MTF 

before a first zero in the MTF.  20 
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