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Myopia prevention and control  spectacle lens  with fractal  microstructure  

This  appl icat ion  claims  priori t y of  a  Chinese  appl icat ion  

CN2023109524092  filed on July 31,  2023  and ent i t l ed "myopia prevent ion and  

cont rol  spectacle lens  with  f ractal  microstructure",  and the  whole content  of  

which is  combined  in this  appl icat ion by reference .   

 

Technical  Field  

The discloure  belongs to  the the  technical  f ield of  the  design  and 

process ing of  opt ical  l enses ,  especial ly relates  to  myopia prevent ion  and 

cont rol  spectacle lens  with  f ractal  microstructure.  

 

Background technology  

According to  the data of  the Nat ional  Heal th  Commission,  the number of  

myopia pat ients  in  China has  rea ched 600 mil l ion.  In  2020,  the overal l  myopia  

rate among Chinese adolescents  was  52.7%,  among which the myopia  rate of  6  

-  year  -  old chi ldren was 14.3%, that  of  primary school  s tudents  was 35.6%,  

that  of  junior  high  school  s tudents  was 71.1%, and that  of  senior  high school  

s tudents  was 80.5%.  The task of  myopia prevent ion and cont rol  is  arduous and  

the s i tuat ion is  urgent . .  

At  present ,  the mainstream opt ical  theory for  myopia prevent ion and 

cont rol  is  the opt ical  defocus theory.  This  theory holds  that  i f  a n image is  

focused to  form an image in  front  of  the ret ina ( i . e . ,  posi t ive  defocus) ,  the eye  

ax is  is  l ess  l ikely to  grow, and  myopia  can be  control led;  applying an  image 

focused behind the  ret ina (negat ive  defocus)  has  the  opposi te  effect .  The 

current  mainst ream opt ical  means for  myopia  prevent ion and control  include 

defocus f rame glasses  (hereinafter  referred to  as  defocus glasses) ,  

or thokeratology lenses  (hereinafter  referred to  as  OK lenses) ,  and  defocus  soft  

contact  l enses  (hereinafter  referred to  as  de focus soft  l enses) .  Within the 

ex is t ing theoret ical  framework,  al l  three are bel ieved to  achieve the effect  of  

delaying the development  of  myopia through myopic  defocus in  the peripheral  
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vision.  

In  addi t ion,  there is  another  t ype  of  lens  that  is  based  on  reducing  

peripheral  visual  f ie ld cont rast .  According to  the myopia control  theory,  high  

cont rast  s ignals  are detr imental  to  myopia prevent ion  and control ,  so  reducing  

the peripheral  visual  f ield c ontrast  i s  beneficial  to  myopia control .  

However,  the theory of  opt ical  posi t ive defocus cannot  explain al l  the 

cl inical  phenomena.  In cl inical  pract ice ,  some juveni le  myopia pat ients  can  

not  be effect ively control led even i f  they are given enough posi t ive  defocus  

opt ical  s ignals ,  and  even show a rapid  increase  in  myopia.  Some pat ients  

replace the OK lens with peripheral  defocus lens ,  but  the myopia is  control led.  

These cl inical  phenomena suggest  that  the theory of  opt ical  defocus i s  

ex tremely incomplete,  and the opt ical  correct ion method for  myopia  

prevent ion and cont rol  needs a higher level  of  myopia cont rol  theory support .  

Current ly,  there are  several  products  on the market  based on the  opt ical  

posi t ive  defocus theory,  al l  of  which are based on the opt ica l  defocus theory.  

Different  f rom the products  based on the  opt ical  defocus theory,  there is  also a 

lens  on the market  based on  the  peripheral  contrast  theory.  

1)  MiYOSMART Lenses:  The MiYOSMART lenses  adopt  the "Mult i  -  

Zone Defocus  Incorporated  Mult iple S egments" (D. I.M.S) design.  396 micro - 

lenses  are  dis t r ibuted in  a  regular  t r iangular  grid  in  the  annular  area with an 

inner -  r ing diameter  of  9 .4  mm and an outer  -  r ing diameter  of  about  33 mm at  

the opt ical  center  of  the lens .  Each  micro -  l ens  can form myopic defocus,  and  

the defocus amount  is  3 .5D.  At  the  same t ime,  the s ize and interval  of  the  

micro  -  l enses  are  adjusted  to  keep  the rat io  of  the  defocus  degree area to  the  

correct ion degree  area s table ( target  50:50).  It  enables  the lens  to  

cont inuousl y provide the  myopic  defocus effect  for  the  wearer,  thus achieving 

a bet ter  myopia control  effect .  In  2018,  The Hong Kong Polytechnic 

Universi t y publ ished "Myopia Progression Retardat ion  with Mult izone 

Defocus Incorporated Mult iple Segments  (DIMS) Spectacl e Lenses:  a  2  -  Year  

Randomized Control led  Cl inical  Tr ial" in  the Bri t ish Journal  of  

Ophthalmology.  It  showed that  under the condi t ions  of  a  relat ively higher  

sample s ize compared  with s imilar  s tudies  and without  adding specif ied  

condi t ions for  screening,  i t  effect iv ely s lowed down myopia progression by 59% 
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and s lowed down the increase of  the eye ax is  by 60% .  

2)  Stel les t  Lenses:  The Stel les t  l enses  are brought  by the research and  

development  team of Essi lor  with the  High -  Aspherical  Lenslet  Technology 

(H.A.L.T).  The Stel les t  l enses  designed  with this  t echnology have 1021 micro  

-  l enses  invis ibly dis t r ibuted  on 11 s tar  -  shaped r ings,  al l  of  which are  

posi t ive  defocus micro  -  l enses .  The opt ical  center  dis tance  between adjacent  

r ings of  micro -  lenses  of  the Stel les t  l enses  is  2 .41  mm. Even when the human 

eye looks  at  the  periphery,  such  as  looking downward when looking at  near  

objects ,  i t  can  s t i l l  obtain  clear  cent ral  vis ion of  the  ret inal  macula f rom the 

s ingle -  vis ion lens  area within thi s  gap.  A three -  year  cl ini cal  t r ial  involving 

167 myopic  chi ldren  was carr ied  out  for  this  product .  The resul ts  of  the  f i rs t  -  

year  experiment  showed that  compared with chi ldren wearing s ingle -  vi s ion  

lenses ,  the average level  of  myopia  development  in  chi ldren wearing Stel les t  

lenses  was  reduced by more than 60% ("One -  year  myopia cont rol  eff icacy of  

spectacle lenses  with aspherical  l enslets .  Br  J  Ophthalmol  2022 

Aug;106(8):1171 -  1176") .  

3)  Aura  lenses:  Different  areas  of  the ret ina  may respond different ly to  

myopic  defocus s igna ls .  Animal  s tudies  have shown that  a  defocus  of  10°-20° 

around the fovea can produce the s t rongest  myopia control .  Aura lenses  

should be used as  much as  possible in  the most  sensi t ive areas  of  ret inal  

myopic  defocus .  Di fferent  densi ty,  di fferent  s ize,  reas onable design of  the 

defocus lens ,  through the radial  l inear  array arrangement ,  for  the most  

sensi t ive area of  myopia  defocus in  the range of  10°-20° around the macular  

fovea,  s t ronger opt ical  defocus can be appl ied to  s t rengthen the effect  of  

myopia  management .  The balance between pursuing excel lent  vi sual  qual i t y 

and improving pat ient  compliance.  

4)  DOT lenses  (Nikon) :  A genet ic mutat ion in  myopia causes  myopic  

pat ients  to  express  cone photoreceptors  that  are very insensi t ive to  l ight .  In  

myopic pat ients ,  the mutant  cone always  produces a smal l  s ignal  relat ive to  

the adjacent  normal  cone;  therefore,  the cont rast  between the  normal  cone and 

the mutant  cone is  always  high .  This  abnormally high  ret inal  cont rast  s ignal  

may lead  to  myopia  development .  The cont rol  principle  of  cont rol  advantage  

lenses  is  di fferent  f rom opt ical  defocus .  It  uses  Diffusion Opit ics  Technology 
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(DOT).  DOT lenses  contain l ight  scat ter ing centers  that  scat ter  l ight  as  i t  

passes  through the  lens ,  resul t ing in  a  lower s ignal  di fference  be tween 

neighboring cones,  While maintaining excel lent  visual  acui ty and  funct ional  

peripheral  vis ion.  The researchers  used  the lenses  in  the Efficacy and Safety 

Study (CYPRESS),  a  36 -month  randomized cont rol led t r ial ,  wi th pooled  

24-month resul ts  now avai lable,  and  89% of chi ldren  cont inued  to wear  them 

for  the  f inal  12 months of  fol low -up.  The previous two years ,  according to  

data  i f  wear throughout  the  day,  2  years  of  myopia  progression fel l  59%,  38% 

lower ax ial  growth ( Control  of  myopia using di ffusion  op t ics  spectacle lenses:  

12-month resul ts  of  a  randomised  control led,  eff icacy and  safety s tudy 

(CYPRESS) .  Br  J  Ophthalmol .  2022 Sep 1;bjophthalmol -2021-321005).  

5)  Hexgon Optimized Ret icular  (HORI)  :  Using the integrated mesh array 

opt imizat ion  technology,  540 hexagonal  microlens  uni ts  are  embedded within  

the 35mm diameter  of  the  lens  to  form a closely seamless  integrated mesh 

ar ray.  The f i l l ing ra te of  the lens  is  up to  67%. Prel iminary s tudies  based on 

this  technology have shown that  the spherical  equival ent  control  rate is  about  

70% and the ax ial  l ength cont rol  rate is  about  50% compared with the cont rol  

group.  

All  of  the above opt ical  frame lenses  for  adolescent  myopia prevent ion  

and  control ,  four of  which are based  on  the opt ical  posi t ive  defocus  theory  and 

one is  based on the peripheral  ret inal  contrast  theory,  have a  cont rol  effect  of  

approximately 60% and have a considerable effect  on adolescent  myopia 

prevent ion and  cont rol .  However,  the  opt ical  theories  of  myopia  prevent ion 

and cont rol  adopted by al l  the above -  ment ioned lenses  are incomplete,  which  

also  leads  to  a  theoret ical  l imit  in  the myopia  control  effect  of  l enses  based  on  

ei ther  opt ical  defocus or  contrast  theory.  

The reason why the  cont rol  effec ts  of  the above -  ment ioned lenses  are  

s imilar  is  that  the  lenses ,  whether  in  terms  of  micro  -  s t ructures  or  micro  -  

lenses ,  show art i f ic ial  t races  in  the di s t r ibut ion  of  the  peripheral  part  of  the 

lens ,  that  is ,  there is  a  cer tain degree  of  geomet ric consis tency,  or  spat ial  

dis t r ibut ion consis tency,  or  some obvious art i f icial  rules .  In  addi t ion ,  the  

microscopic morphology of  al l  these micro -  s t ructures  or  micro  -  l enses  is  not  

complex  enough,  and the  perturbat ion to  vis ion  is  not  s t rong enough.  Taking  
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Newmyo as  an example,  the visual  exper ience in  al l  micro -  s t ructure areas  is  

the same,  so the visual  experience is  s imilar  in  di fferent  viewing direct ions -  

that  is ,  the point  -  spread funct ion  shows a  convergence phenomenon in 

different  direct ions.  Similarly,  lenses  with other  designs also have obvious  

art i f icial  t races  and an obvious  regular  dis t r ibut ion.  

 

Summary of the Invention 

The discloure  proposes  a new myopia  prevent ion and control  theory,  

namely the  opt ical  phase chaos  technology of  the  peripheral  ret ina,  and  based  

on this  technology,  a  myopia prevent ion and cont rol  spectacle  lens  with 

fractal  microstructure i s  designed.  

The discloure  provides  a myopia prevent ion and cont rol  spectacle lens  

with f ractal  microst ructure,  which comprises:  

A lens  base,  on which an opt ical  zone and a  control  zone are provided ;  

The opt ical  zone includes a cent ral  opt ical  zone,  and the central  opt ical  

zone is  a  region wi th a  radius  of  R1 centered at  the  cent ral  posi t ion  of  the 

spectacle  lens;   

The cont rol  zone surrounds the outer  s ide of  the central  opt ical  zone ,  and 

in  the  control  zone  provided  with  microstructures  formed by f ractal  curves  or  

fractal  pat terns  on the plane of  the lens  base,  or  microstructures  formed b y 

fractal  curves  or  f ractal  pat terns  between the  layers  of  the lens  base.  

Further,  the  f ractal  curves  or  frac tal  pat terns  can be Peano curves ,  

Hi lbert  curves ,  Wunderl ich  curves,  f ractal  dragons,  leaf  frac tals ,  Koch curves,  

Mandelbrot  sets ,  Koch t r iangles ,  o r  Mandelbrot  -  Jul ia  f igures .  

Further,  in  the opt ical  zone,  R1 ranges f rom 2.5 to  7.5 mm.  

Further,  the  control  zone is  in  a  ci rcular  -  r ing shape.  

Further,  the l ine width of  the fractal  curves  or  f ractal  pat terns  ranges  

from 50 to  1500 μm.  

Further,  the  total  diameter  of  the  lens  base  is  70  -  75 mm.  

In  another  aspect ,  the present  disclosure  provides  a myopia prevent ion 

and control  eyeglasses ,  which includes  any one of  the above -  ment ioned  

myopia  prevent ion  and control  spectacle  lenses .  
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The present  disclosure  at  l east  has  the fol lowing advantages :  

The myopia prevent ion and control  spectacle lens  with a f ractal  

microstructure proposed by the present  disclosure ,  by means of  the opt ical  

phase  chaos  technology,  sets  up  micros tructures  formed by f r actal  curves  or  

fractal  pat terns  on the plane of  the spectacle lens  or  between the layers  of  the 

spectacle  lens  in  the control  zone of  the spectacle lens .  By increasing the 

complexi ty of  the  peripheral  microst ructures  as  much as  possible,  the  degree 

of  opt ical  perturbat ion is  enhanced ,  thereby inter fering with the process  of  

myopia progression .  The core idea of  the opt ical  phase chaos technology i s  

di fferent  f rom the  opt ical  defocus theory and  the cont ras t  theory.  It  mainly 

l ies  in  that  the microstructures  di s t r ibuted around the f rame lens  should have 

relat ive complexi ty or  non -  repeatabi l i ty in  space and geometric shape.  That  

is ,  wi thin the l imited area of  the lens ,  ar t i f icial  intent ion should be avoided as  

much as  possible.  Instead,  the fractal  design of  nature is  adopted to  reduce 

regular  spat ial  dis t r ibut ion  and the  dis t r ibut ion  of  microst ructure  shapes,  and 

increase the complexi ty of  the microstructures  themselves  or  the uncertainty 

of  their  dis t r ibut ion .  

 

Brief Description of Figures 

"Drawings forming part  of  the present  discloure  are used to  provide  

further  understanding of  the present  d iscloure ,  and schematic  embodiments  

and descript ions  thereof are used  to  interpret  the present  discloure  and do not  

const i tute undue l imitat ion of  the present  di scloure ." In the accompanying 

drawings:  

FIG.1  is  a  schematic s t ructural  diagram of the spectacle lens  in  an  

embodiment  of  the present  discloure ;  

FIG.2 shows schematic cross  -  sect ional  s t ructural  diagram of the  

spectacle lens  with planar  fractal  curves  or  f ractal  pat terns  in  an embodiment  

of  the present  discloure ;  

FIG.3 shows a schematic cross  -  sect ional  s t ructural  diagram of the  

spectacle lens  with fractal  curves  or  f ractal  pat terns  (Hilbert  curve)  

const ructed  between layers  in  an embodiment  of  the present  discloure;  
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Wherein,  the reference  numerals  i l lust rate:  1  lens  base;  2  opt ical  zone;  3  

cont rol  zone .  

FIG.4  shows a  schematic s t ructural  d iagram of  the tunnel  s t ructure 

const ructed  by the Hilbert  curve  in  an embodiment  of  the present  discloure .  

FIG.5 shows a schematic s t ructura l  diagram of the  peripheral  

microstructure lens  const ructed by the Hilbert  curve in  an embodiment  of  the  

present  discloure .  

FIG.6 shows a schematic s t ructura l  diagram of the  peripheral  

microstructure lens  const ructed  by the Peano curve in  an  embodiment  of  the  

present  discloure .  

FIG.  7 shows the periphera l  microstructure lens  constructed by 

Wunderl ich  curve in  an embodiment  of  the present  discloure .  

FIG.  8 shows a peripheral  microst ructured lens  const ructed  by a  complex  

Peano curve in  an  embodiment  of  the di scloure .  

 

Detailed Description 

 

It should be noted that, without conflict, the embodiments of the present 

invention and the features in the embodiments can be combined with each other.  

The existing commercially available myopia control and management lenses are 

all based on the principle of optical defocus. The optical theories of myopia 

prevention and control adopted by all the above - mentioned lenses are incomplete, 

which also leads to a theoretical limit in the myopia - controlling effect of lenses 

based on either optical defocus or contrast theory.  

The reason why the control effects of the above - mentioned lenses are similar is 

that the lenses, whether in terms of microstructures or microlenses, show artificial 

traces in the distribution of the peripheral part of the lens. That is, there is a certain 

degree of geometric consistency, or spatial distribution consistency, or some obvious 

artificial rules. As a result, when the eye gazes in a certain direction, the visual 

experience is basically the same, that is, the point - spread function shows similarity. 

The microscopic morphology of these microstructures or microlenses is not complex 

enough, and the perturbation to vision is not strong enough. Therefore, the control 
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effect is generally ideal in the first half year, but once neural adaptation occurs, the 

control efficiency will significantly decline.  

Through a large number of basic and clinical  studies, the inventors of this 

application have proposed the optical phase chaos technology and designed the 

microstructures around the lens using the fractal language of nature. The core idea is 

not to provide microlenses of a certain shape, but to creat e sufficient optical 

interference in the peripheral vision so that the retina cannot distinguish the correct 

growth direction of the eye in a short time, thereby effectively interfering with the 

process of myopia progression.  

As shown in Fig.1, an embodiment of the present disclosure provides a myopia 

prevention and control spectacle lens with fractal microstructure. The spectacle lens 

includes: 

A lens base 1, on which an optical zone 2 and a control zone 3 are provided;  

The optical zone 2 includes a central optical zone, and the central optical zone is 

a region with a radius of R1 centered at the central position of the spectacle lens;  

The control zone 3 surrounds the outer side of the central optical zone. In the 

control zone 3, there are microstructures formed by fractal curves or fractal patterns 

on the plane of the lens base 1, or microstructures formed by fractal curves or fractal 

patterns between the layers of the lens base 1.  

The main advantage of the microstructure of the myopia prevention and contro l 

spectacle lens proposed in the embodiment of the present invention is that when 

gazing in different directions, the visual experience after light passes through the 

microstructures of fractal curves or fractal patterns is different, thereby effectively 

interfering with the process of myopia progression.  

Further, the fractal curves or fractal patterns can be Peano Curve, Hilbert Curve, 

Wunderlich curve, Fractal Dragon, Fractal Leaves, Koch Curve, Mandelbrot Set, Koch 

Triangle, or Mandelbrot - Julia sets. For example, fractal curves or fractal patterns 

such as Peano Curve, Hilbert Curve, Wunderlich curve, Fractal Dragon, Fractal Leaves, 

Koch Curve, Mandelbrot Set, Koch Triangle, or Mandelbrot - Julia sets can be used to 

construct microstructures around the lens. The fractal curves or fractal patterns set in 

the control zone of the present invention can create sufficient optical interference in 

the peripheral vision so that the retina cannot distinguish the correct growth direction 

of the eye in a short time, thereby effectively interfering with the process of myopia 
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progression. 

Further, in the optical zone 2, R1 ranges from 2.5 to 7.5 mm.  

Further, the control zone 3 is in a circular - ring shape. 

Further, the line - width range of the fractal curves or fractal patterns is 50 - 1500 

μm, and the line - width ratio of black and white lines can be arbitrary.  

Preferably, the total diameter of the lens base is 70 - 75 mm. 

Further, the cross - sectional morphological relationship between the 

microstructure and the lens base can be a square wave, triangle, trapezoid, convex lens, 

or concave lens. Other fractal geometric figures can also be used.  

In the embodiment of the present invention, the optical zone of the spectacle lens 

is mainly used to correct refractive errors. The peripheral control zone of the spectacle 

lens uses fractal curves or fractal patterns to construct microstructures, creating 

sufficient optical interference in the peripheral vision so that the retina cannot 

distinguish the correct growth direction of the eye in a short time, thereby effectively 

interfering with the process of myopia progression.  

In a preferred embodiment of the present invention, the microstructure formed by 

fractal curves or fractal patterns is provided on the plane of the spectacle lens, the 

cross - section of the spectacle lens is as shown in Fig. 2 below. 

In another preferred embodiment of the present invention, the microstructure 

formed by fractal curves or fractal patterns (Hilbert curve) is provided between the 

layers of the spectacle lens, the cross - section of the spectacle lens is as shown in Fig. 

3 below. The Hilbert curve can be used to fill three - dimensional space. Filling the 

fractal curves or fractal patterns between the layers in the peripheral control zone of 

the lens forms a tunnel. 

In the embodiment of the present invention, the spectacle lens has a certain 

thickness. Manufacturing microstructures between the layers of the lens can optimize 

the optical interface for optical perturbation. For a lens with microstru ctures between 

the layers constructed by fractal curves or fractal patterns, specifically, micro - tunnels 

are constructed at the inter - layer positions around the lens, using fractal curves or 

fractal patterns such as the Hilbert curve, as shown in Fig . 4 below. The laser internal 

carving technology is used, and the minimum size of the pipeline structure can reach 

the order of dozens of microns.  

The present discloure will be described in detail in combination with examples 
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below. 

Example 1 peripheral microstructured lens constructed with a Hilbert curve  

As shown in FIG. 5, a Hilbert fractal curve protruding from the lens base is made 

on the lens base. 

The line - width of the curve is 500 μm, the line - width ratio of black and white 

lines is 1:1, the cross - section of the curve shape is spherical, the refractive power of 

the cross - section cylindrical lens is + 3.00DC, and the refractive index of the lens is 

1.74. The calculated sagittal height of the Hilbert fractal curve is 0.13μm. Considering 

the coating processing accuracy and the submergence of the microstructure during the 

coating process, the sagittal height of the curve cross - section can be made to be 0.3 - 

0.4μm. 

Example 2 Peripheral microstructured lenses constructed with Peano curves  

As shown in Fig. 6, a Peano fractal curve indented into the lens base is made on 

the lens base. 

The line - width of the curve is 800 μm, the line - width ratio of black and white 

lines is 1:1, the cross - section of the curve shape is spherical, the refractive power of 

the cross - section cylindrical lens is - 5.00DC, and the refractive index of the lens is 

1.67. The calculated sagittal height of the Peano fractal curve is 0.60μm. Considering 

the coating processing accuracy and the submergence of the microstructure during the 

coating process, the sagittal height of the curve cross - section can be made to be 1 - 

1.3μm. 

Example 3 Inter-layer microstructured lenses constructed with Hilbert curves.  

As shown in Fig. 3, the laser internal carving technology is used to construct a 

Hilbert tunnel with a tunnel diameter of 50μm, filling the inter - layer part around the 

lens.  

Example 4 Peripheral micro-structured lens constructed by Wunderlich  curve. 

As shown in Fig. 7, a Wunderlich fractal curve protruding from the lens base is 

made on the lens base. 

The line - width of the curve is 500 μm, the line - width ratio of black and white 

lines is 1:1, the cross - section of the curve shape is spherical, the refractive power of 

the cross - section cylindrical lens is + 3.00DC, and the refractive index of the lens is 

1.74. The calculated sagittal height of the Wunderlich fractal curve is 0.13μm. 

Considering the coating processing accuracy and the submergence of the 
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microstructure during the coating process, the sagittal height of the curve cross - 

section can be made to be 0.3 - 0.4μm. 

Example 5 Peripheral microstructured lenses with complex Piano curve 

construction 

As shown in Fig. 8, a complex Peano fractal curve protruding from the lens base 

is made on the lens base. The characteristics of this curve are different densities and 

inconsistent line - widths, with a complex graphic structure.  

The line - width of the curve ranges from 400 - 800 μm, the cross - section of the 

curve shape is spherical, the refractive power of the microstructure cross - section 

cylindrical lens is a continuous curve of + 6.00DC, and the refractive index of the lens 

is 1.67. The calculated sagittal height of the Peano fractal curve ranges from 0.18 - 

0.72μm. Considering the coating processing accuracy and the submergence of the 

microstructure during the coating process, the sagittal height of the curve cross - 

section can be made to be 0.5 - 1.3μm. 

The above are only preferable embodiments of the present discloure and are not 

used to limit the present discloure. Any modification, equivalent replacement, 

improvement, etc. made within the spirit and principle of the present discloure shall be 

included in the scope of protection of the present discloure. 
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Claims 

  

1.  A myopia prevent ion and control  spectacle lens  with fractal  microstructure,  

wherein,  the spectacle lens comprises:  

a lens base,  on which an optical  zone and a control  zone are provided;  

the optical  zone includes a central  optical  zone, and the central  optical  zone is a 

region with a radius of R1 centered at  the central  posit ion of the spectacle lens;  

the control  zone su rrounds the outer side of the central  optical  zone  and in the 

control  zone provided with  microstructures formed by fractal  curves or  fractal  

patterns on the plane of the lens base,  or microstructures formed by fractal  

curves or fractal  pat terns between the  layers of the lens base (1).  

 

2.  The myopia prevention and control  spectacle lens according to claim 

1,wherein,  the fractal  curve or fractal  pattern can adopt  Peano curve,  Hilbert  

curve, Wunderlich curve, fractal  dragon,  leaf fractal ,  Koch curve, Mandelbr ot  

set ,  Koch t riangle or  Mandelbrot -  Julia figure.   

 

3.  The myopia prevention and control  spectacle lens  according to  claim 

1,wherein,  in the opt ical  zone, R1 ranges from 2.5 to 7.5 mm . 

 

4.  The myopia prevention and control  spectacle lens according to claim 

1,wherein,  the control  area is  in a circular -  ring shape.  

 

5.  The myopia prevention and control  spectacle lens according to  claim 

1,wherein,  the l ine -  width range of the fractal  curves or fractal  patterns is  50 - 

1500 μm. 

 

6.  The myopia prevention and control  spectacle lens according to  claim 

1,wherein,  the total  diameter of the lens base is  70 -75mm. 

 

7. A myopia prevention and control eyeglass, wherein, comprising the myopia 

prevention and control spectacle lens according to any one of claims 1-6.


