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Phoria Changes Caused by Lens Adaptation after Wearing of
Horizontal Prism Lens and Spherical Lens
Min Ja Lee, Sang Yeob Kim, SungHyun Wee, Byoong Yeon Moon, and Hyun Gug Cha*

Dept. of Opismcty, Kasywen Natons! Univerty, Samchonk 25944, Ko
{Meceived Febmmry 3, 2016 Revismd March 11, 2016 Avorpeed Masch [£ 2016}
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e or pbencal lows & nas. mnwsmmmuuw;wnu:mmmmrxw
exady. Bs s were Glly - e s, onhoghoria s
wﬁm—uﬁp_dqhﬂh-wmmlsmuﬂn—-ﬁ
waning o Wil O 2 A B0 d 5100 1D T @ cophoms grep and CU 2 4 B and 5-100 D for ordophons and
roghons grugn, mapecneh. Fach memnd phors was comparnd v fhons ressod with &y mocced amdein, wnd the
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Effects of CCT of LED Lightings and Color Lenses on Color Perception

Myeong Chae Jung and Eun Jung Choi®

Tepe, of Optometry, Konyang Lniversity, Dagicon 15365, Korm
(Reacived Octobar 17, 207: Revised Navember 17, 2007 Amepted Novenber 17, 20017)

Purpase: The study almod © invotigaic the offach of the CCT of LED lightings and the coler kemes on the aolor
perception. Methods: A wal of 30 perscpants with the nonmal color vision jmesn ape 24702 186 yeam) e wosted.
the FM 100 hue 1ot wnder LED lghBings of 37000 K or 6300 K whik wearing four difrent color glames. The ahilifics
of wlor pessepon were amalyrad with the avarages of TES(otal eror soee) and BS chats{emar wore dats) fmm FM
100 hoe toe| Famaworth Ml 100 b el Resin: Repundless of whether oolor knses ax wewrad or nat, the
avermges of TES of the FM 100 hue toat unde LED kghang of cither 1,000 K or 6,500 K showad mo significas
e istically. However in 10 the memges under LED lightings betwern 3000 K and 6500 K. the
wvermses of TES under LED lighting of 6,500 K ware fnd to be sgnificantly bger than those undar LED lightieg of
3,000 K. Acconding 1o the ES chart, the vaboos of ES under LEDD Fighting of 8500 K ware lager thn thone under
lightings of 300 K in some color segments, Condusinm: Under LED Eghting of cither 3000 K or 6500 K, baane
the cokr lenmes of bown, green, rod and gy with memimnce of shoo 3% 10 6% dd not affect the cobor
[pesception, it s thought that there is no major problas with prescrpson and wenning. However it & recommendad 10
pay sBc B procription snd wesmng since the change of CCT of LED lightings berwem 3000 K ad 6300 K affect
the color percyion. In the case of the EM 100 hue &t the ES chan may be suimbls for we @ an ndicator in chaify
the emors of cobor discrieinarion in cach codor that can not be descctad by e avempe of TES,

Ky wordhs CCT, LET, Color fers, FM 100 bus 1258, Coler perecption
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'l'he Comparison Changes in the Reading Ability of Patients
of Ac dati and Ax lati with Accommodative Insufficiency while Wearing a Plus Lens
Among, Different I.;mnm of Near Visual Med.n
Hiyun-So0 Choi, Scorgg Torgg Park', Jurng Eun Park”, and Scok-Ju Lec™®
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Porpine; The pupose of this study was & compare the change in rending shility in patiens with scoommodaive
wmm-mumdm&mummmhmamn mnmfficiency while wearmng 3 phis los. Methads: In i study, after ifraction wad visul ecominaton, 167 particapants
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The International Assomahon
of Contact Lens Educators

Platinum Sponsor Alcon piovarts

Silver Sponsors ‘ gcfvmvuﬁgvﬁwnw VISION

CooperVision®
Live Brightly:

Bronze Sponsor BAUSCH+LOMB

See better. Live better.

Donor Sponsor (@d In-kind supporter
@ Centre of Contact
. Lens Research

© The International Association of Contact Lens Educators
I ACL E www.iacle.org
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International Association of Contact Lens Educators

Fitting

Presbyopic Contact lenses

Ms. Lakshmi Shinde,
MSc Optom, FIACLE, FAAO, FBCLA
lak.shinde@gmail.com

IACLE @ The International Association of Contact Lens Educators
www.iacle.org

Multifocal Contact lenses

Soft Multifocal contact lenses are available in various designs, most common ones are
aspheric designs with center near or center distant options.

!

distance f distance 1 distance

near near near
CONCENTRIC ASPHERIC TRANSLATING
IACLE
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Why Multifocal contact lenses?

. We need to exist as contact lens practitioners

. Serve the group that does not turn to refractive
surgery/online sales etc.

. Existing wearers are turing presbyopes- studies
showed that the practitioners with more
experience dispensed more multifocals!!

. Wearing spectacles is not yet a fashion
statement for all.

)

IACLE

Presbyopia

DEATH

TAXES

IACLE
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Presbyopia

DEATH

TAXES

0

IACLE

Presbyopia

Early presbyopes don't see themselves as ‘old’

* Shock

I
m:oooo(m‘ao&o»_x

« Feel “old for the first time”

» Denial, disbelief & amazement to
anger & sadness

0)

IACLE
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Age-Related Changes

The Ageing Eye

Visual Function
Loss of Accommodation

AGE PHOTOPIC PUPIL SCOTOPIC PUPIL

% (YEARS) DIAMETER (MM) DIAMETER (MM)
lin VA 20 5.0 8.0
slow contrast 40 4.0 6.0
) 50 35 55
*low luminance 60 3.0 4.25
70 2.5 3.0

b * From Borish's Clinical Refraction 2006
Glare sensitivity o s e

d retinal luminance
+| in pupil size

)

IACLE

The Ageing Eye

Accommodation & Convergence demands on the early
presbyope warrant consideration

CLs # spectacles

—1 demand on myopes in CLs
—l demands on hyperopes in CLs

exaggerated in high Rxs

Beware early presbyopia in myopes
—may be able to avoid problems with hyperopes (push for maximum +
power)

IACLE
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Age-Related Changes

The Ageing Eye

Eyelids

+ Reduced elasticity Cornea

- Dermatochalasis — sagging  * "ragility

* Ptosis — lid hypertrophy ¥ sensitivity Conjunctiva

 Ectropion * Endothelial Changes -« Pingueculae & pterygia

The Ageing Eye

Tear Film

{ production
1 quality

| stability

Due to ...
Change / loss of meibomian gland secretions
Degeneration of lacrimal glands & ducts

 conjunctival goblet cell density

T tear osmolality

Lid changes leading to incomplete blink pattern...

)

IACLE
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* Tech savvy

* NeXt Generation are
mainly disposable lens
wearers

\(\)/‘

IACLE

Total population
g g
Ea Fa

w
1
&

25-29 30-34 35.3¢9 40-44 45-49 50-54 55-59 60+

[ Vision corrected population 1l Contact lens wearers percentage of pepulation l
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Presbyopes

Wearing glasses - a greater
concern than going grey or
developing wrinkles

Almost twice as many people are
concerned about dependence on
wearing glasses than going grey or
developing wrinkles

- 38 -



Presbyopia: Symptoms

Which of the following activities do you feel are affected
by the problems you have focusing on objects close up

welling
ravelling Morgan P. Sight over Forty,

A study & publication sponsored by
Bausch & Lomb

Sport/exercise
Shaving

)

IACLE
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Want to look young

Active lifestyle

Have money to spend

-

Social circles

Want to continue wearing CL

7 R
N\ )
N

IACLE

Currently what is your preferred option to manage your presbyopic patients
who have been using CLs since they were non-presbyopic?

Single vision CLs and on top spectacles
Monovision

Multifocal CLs

Others (Pls specify)

coop

0

IACLE
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The Options

Monovision

NEAR
VISION

...a ‘technique’ for correcting
presbyopia in which
reading power is incorporated
into a single vision CL worn
usually in the non-dominant eye

» Distance eye dominance using “hole
in the hand” test

°Extend both arms

°Bring both hands together to create
a small opening

°With both eyes open views a
distant object through the opening.

°Bring hand opening toward face
» Eye favored is the dominant eye

IACLE
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Ocular Dominance

Step 1: Instruct the patient to view a distance
object binocularly with the distance
correction

Step 2: Using hand-held trial lens, hold the
patient’s add power first in front of RE and
then in front of LE

The eye that feels greater degree of blur is
the dominant eye

)

IACLE

Example of Monocular Plus Acceptance Test

Refraction: OD -3.50DS add +1.50

OS -3.50DS
-Holding +1.50 over OD distance vision is fuzzy
-Holding +1.50 over OS distance vision is OK

Prescribe:
OD for distance =-3.50,
OS for near = -2.00

)

IACLE
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How many Presbyopes?

Presbyopes make up about 25% of the world population, about
1.9 billion people.

In the USA there are about 111 million presbyopes
In India about 35 million over the age of 50.

94% > age 50 need correction

b

0

IACLE

Not all of them want contact lenses but a significant number
could benefit from wearing lenses.

There are numerous options; single vision, monovision and
multifocal lenses.

Surgical options to correct near vision are being developed.

0

IACLE
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Identify patient’s expectations

Ask patient about critical vision needs

What is the amount of time spent doing distance, intermediate
and near work

At which distance do you need to see the best?
How often do you want to wear contact lenses?

Every day
Occasionally
IACLE
Monovision

Advantages

Uncomplicated

Patient acceptance is generally
good (67-76%)

Vision is stable

Least expensive option

)

IACLE
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Monovision

Disadvantages

Reduced stereopsis
Some loss of contrast sensitivity

Full adaptation - anything up to 6
weeks

Night vision / driving a problem
Occupational demands

Ethical considerations
Deliberate visual compromise

Legal considerations
Professional liability/negligence issues

——

i .

[

)

IACLE
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Alternating/Translating Vision

The patient must look through two separate
portions to see either near or distant objects

Near and far cannot be seen clearly at the
same time

Bifocal Spectacles
Translating bifocal contact lenses

IACLE

Alternating/Translating Vision

Works similar to bifocal
glasses

* Executive type segment
« Superior portion: Distance

« Inferior portion: Near

« Visible demarcation line
 (Gaze dependent

» Head & Lid positions are
) critical
IACLE
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Alternating/Translating Vision

Pros Cons
- Sharp near/far vision - Adaptation
- When it works well, it is very - Comfort
successful
Cost
- Works better in RGP & less
successful / common in SCL - Dependence on eye-lens
relationship
Thick designs

)

IACLE

Simultaneous Vision

Distance & near images focused on retina simultaneously

To select or concentrate on one or other

“Ghosting” (doubling) of image sometimes a problem

* Most popular option now

[Concentric Bifocals| [ Aspheric Design | [ Diffractive Design |

)

IACLE
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Concentric Bifocal Design

Concentric segment lenses
+ Two distinct regions of power (bifocal)
« Pupil covered by distance and near portions

« Can be center-near or center-distance

Centre- Centre-
near distance

IACLE

Concentric Bifocal Design

Two-zone Concentric Bifocal
(Centre-Near Design)

Distance power

Near power

IACLE
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Effect of Pupil Diameter

)

IACLE

Concentric Bifocal Design

4 ¥

v

IACLE
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Concentric Bifocal Design

)

IACLE

Concentric Bifocal Design

Pros Cons
*Sharp near and far « Compromised
*Image clarity relatively intermediate vision
independent of pupil size |+ Ghosting (doubling) is
(e.g. multi-concentric sometimes a problem
design in Acuvue bifocal)

IACLE
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Aspheric Multifocal Design

Gradual, progressive power
change from distance to near
Pupil covered by distance and
near portions

Brain ‘selects’ clear image at
required distance

IACLE

Aspheric Multifocal Design

Power gradually changes from center to edge
Can be center distance or center near

Centre-near Centre-distance

IACLE
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Effect of Pupil Diameter

Dim Light: Distance dominant Bright Light: Near dominant

Ratio Dist >> Near Ratio Dist << Near
IACLE
Aspheric Multifocal Design
Pros Cons
*No jumping of image * Pupil size
» Clarity of vision at dependent
all distances * Loss of contrast

« Simplified fitting

IACLE
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Success Path

* Motivation

» Reality of visual compromise

Understanding of visual tasks

Good communication

0

IACLE

Setting Expectations

Talk about advantages of CLs

 (Good functional vision

« Different than glasses, no frames in the
way

 No fogging of lenses when changing
temperature

« No need to wear reading glasses
* Adjust to a different way of seeing
* Supplementary spectacles

IACLE
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Fitting Multifocals
Anterior segment evaluation

BC, Diameter etc. similar to single vision CL

Refraction:
S s : RE:-4.50 D
Follow manufacturer’s fitting guide LE:-4.00 D / -0.50 D Cyl X 180
Add: +1.50 D both eyes
Spectacle refraction to select initial CL RE:-425D Low Add

. LE:-400D Low Add
Re-refract patients

Push more plus

SPECTACLE Add BOTH EYES

+0.75D to +1.50D Low Add
+1.75D to +2.50D High Add
IACLE
Centration is the ‘KEY
Evaluation

« Allow a minimum 20-30 minutes for adaptation

« Encourage patients to experience CLs in a
less artificial environment, explore visual world
around, look at everyday objects — wall
posters

* Give patient something practical to read at near
« Cell phone

+ Magazine

+ Computer

+ Demonstrate how VA is good with BOTH eyes
open

IACLE
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0.25 diopter changes make GREAT quality of vision
changes

Normal room lighting, no dim rooms

Use flippers or hand held trial lenses
+/-0.25, +/- 0.50

NO phoropter
Realistic measurement tools

Newspaper

Computer

DDNN:
pistance Dominant Near Non-dominant

)

IACLE

Some Useful Tips

Center-near design: Sunglasses while
driving, overhead lamp while reading
indoors

Center-distance design: Sunglasses
while reading on the beach

Concave mirror: first time presbyopes
Up-to-date back up pair of spectacles

)

IACLE
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Be Creative

- — THINKING OUT OF
Modified monovision THE BOX

DV biased bifocal dominant eye
NV biased bifocal other eye

Fairly Common in PPL CL as add powers

* Enhanced monovision

* SV correction in dominant eye
» Bifocal in other eye

)

IACLE

Measurement of Performance

Consider using Visual Analogue Scales
0-10, 0-100% to grade outcomes

On a scale of 1-10 a rating of
>7 is a good result!

If patient is happy with their vision,
do not attempt to refine to 6/6 & N5

Perhaps unwise to predict ‘success’ based on
consulting room tests only

)

IACLE
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» New patients
* Referrals

* Increased revenue

Rewards

« Patient retention

fifiﬂMﬁ‘i‘w

» Satisfied patients

+ Professional satisfaction

|A
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Key points to achieve a success

. Choose the patients well.
. Wealthy, Willful and Women!!
« Men who play golf/ Cricket or even sing!!

. Existing contact lens wearers and highly motivated patients are
most suitable for multifocal lens trials

« Pupil size is also significant for success. Very small pupils do
not do well with multifocal design lenses

« Ensure that patient’s expectations are not very high and
prepare that the process before the lens is finalized is usually 2-
3 sittings and at least few days of trial use, ideally it should be 2
weieks.

IACLE

Key points to achieve a success

. Trial lens selection is based on maximum plus for distance
and minimum addition power for near.

. Vision and contrast sensitivity is measured and assessment
in done preferably binocularly using flippers of + 0.25 or trial
lenses.

. Initially the patient may complain of blurred vision for
intermediate and glare during night time driving etc. Usually
most of these symptoms disappear by 4-5 days of lens wear.

« If not, monovision options with different designs and
combination of multifocal and single vision lenses can be
tried.

)
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o 44 year old female, myope and existing contact lens
wearer.

o Ref. OD:-2.75D and OS -3.00/-0.50@180 Add +1.25.

« Given a multifocal lens of -2.75 and -3.00 with low add,
her Vision was 6/6, N8 and N6 with diff but she had
difficulty viewing laptop at around 50 cms.

o She was refitted with one high add and one low and she
did very well for all distances

IACLE

« 53 year old female, earlier emmetrope for distance, and had used
monovision briefly for 1/1.5years. And then gave up as near work
increased.

« She has difficulty viewing two large computer screens simultaneously at
work with PALs.

« Ref.OD+0.75D and 0OS: +1.00/-0.50@90 and add +2.00.

« First Trial was with +0.75 and +1.00 with high add. She still had difficulty
for fine print.

« Second trial was done by increasing the distant correction in right eye to
+1.00. So final prescription was +1.00 with high add in both eyes.

« She still had difficulty with fine excel sheets on computers especially when
they were moving

« We fitted her eventually with +0.75 and high add in right eye and +3.00 D
single vision lens in left eye and she is doing very well.

)

IACLE

- 59 -



IACLE would like to thank our Industry Partners for their
ongoing support of the development and delivery of
educational resources and programs

Platinum Sponsor Silver Sponsors
Alcon ‘ (ohmonafolmon vision
a Novartis company CooperVision'
Live Brightly.
Bronze Sponsor Donor Sponsor

BAUSCH+LOMB
See better. Live better. (Gm
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Lithium thin film batteries

Flexible batteries

parent batteries

3D structured batteries
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Lithium batteries

Energy density of secondary batteries

250 " Lithium Palymer *
Prismatic :
200 3
£ :
5150 :
H
T g0  Mickel Cadmium 1
2
z
3 Nickel Metal Hydride
Cvindncal
Prismatc
— '
S0 100 150 200 250 300 35D 400 450
WattHours/Litre

Light, Small, Lowest standard energy potential,
No memory effect, No self-discharge

Operating principle

Anode:  source of Li*
Cathode! sink for Li*

material move in between
the layers of the anode

lithium ions in the cathode

™

Cammai

3

I=~f.
i
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[ —
e [T
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Lonnis icteap

the lithium ions move from the
anode to the cathode

Cathode © LIMO, —=  Li, MO, + xLi" +xe ; lavered strucnire
LiM. O, =— Li, M.O, +xLi"+ xe~  spinel siructure

Anode:  6C+NLI+xe ———r LG,

Overall LiIMO, + 6C Li, MO, + Li,C; ; lavered structure

LiM,0, + 6C

Li, M,O, + Li,C, ; spinel structure

Materials & Functiomn

J. M. Tarascon ef ai, Nature 414 (2001) 359,
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Metal composite
[Si or Sn-based anode]

- Design of electrode plate
- Design of battery
- Modification of materials

Bare-LiCsd), 2% LI,

R es e

Issues in rechargeable lithium battery

LiFePO,/C \
Control of electrode-electrolyte interface ] |
Control of vol hange in electrod R R R
Capacity mAhg
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