
	  

	  

Technology within Optometry – Interview with Chloe Chan 

2nd October 2015  

As new advancements in technology surface, we are forced to evaluate our current modes of practice, 
as well as realigning our relationship and understanding of the effects they pose. I recently had an 
opportunity to talk to Chloe Chan, a second year Optometry and Science student, and gain insight into 
her perspective on past, present, and future speculative technologies within the field of optometry. 

J: What is your current area of study? 

C: Bachelor of Science/Bachelor of Optometry at UNSW, 2nd year. 

J: Within your field, what are the technologies you currently work with?  

C: There are quite a few, but I’ll name and explain (full interview) the ones we currently use. 

• Phoropter – which is the instrument that they put in front of your head and ask “which one is clearer, 
one or two?”. It does other things as well, like check if your eyes are turning in/out etc. Normally we 
manually/physically turn the dial ourselves as the optometrist, but I think the private practice that I go 
to can use a remote to turn the dials. The good thing is that this is subjective, so we can see what 
the patient (px) is comfortable with 

 
• Slit lamp Biomicroscope – to examine front of the eye, and we can add a high powered lens (e.g. a 

hruby lens) in front of the patients eyes to look at the back of the eye/retina. There are also filters on 
the slit lamp so we can look at blood vessels more clearly, or add fluorescein stain into the eyes to 
look for more details and other problems, e.g. dry eyes 

 
• Direct and indirect ophthalmoscope – to look at mainly the back of the eye. But it has a small field 

of view, but large magnification, and it also has filters to look at blood vessels more clearly.  
 

• Perkins and Goldmann tonometer – to measure the pressure of patients eyes, and we also need to 
use the slit lamp with the Goldmann tonometer 

 
• Retinoscope – to get a rough estimate of refractive error of px’s eyes, and also allows us to quickly 

notice if any other abnormalities in the eye 
 

• Gonioscopy, where we use a Gonio lens – to look at the angle of the front of the eye to check for 
signs of possible glaucoma and whether we can dilate the eye or not. We can also use it to look at 
the back of the eye  

 
• Retina camera – to take a photo of the retina  

 



	  

	  

• We also have an instrument that measures the px’s spectacle power, which we sometimes use as a 
starting point. This is called the Focimeter  

 
• There’s the Keratometer as well which basically measures the power of just your cornea, so not 

your whole eye, but just the front part of the eye  

 

• Also for the Phoropter, the Brien Holden Vision Institute designed a virtual Phoropter which 

simulates a virtual patient (px) with different types of prescription and the process of refracting 

light. 

J: Are there any limitations to these current processes? 

C: There are better versions of some of the mentioned instruments, but we don’t see it them 
commonly in practices because they are too expensive and sometimes unnecessary unless there are 
more serious cases. 

With the Phoropter, I think it is pretty good, because we can even do near testing with it by moving some 
convergence knobs, and is relatively quick. However, there are some malingers and sometimes children 
might not be able to give reliable answers. As well as for mute or people of different ethnicities/language 
barriers because of the subjectivity of the test.  

o To improve – I do know that there are objective tests to measure the refractive error, including with 
Retinoscope, but this is really rough estimate, and there are Autorefractors, which automatically 
estimates any errors in your eye, but again it isn’t always too accurate. And this instrument only 
measures one eye at a time, but we work with two eyes at a time, so binocularly, and doesn’t allow 
the px to experience if that power is comfortable for them or not. It would be good if they could invent 
an instrument that measures both eyes at the same time objectively, but I think it’s important to have 
subjective response as well 
 

Slit lamp Biomicroscope – overall this instrument is very good because we can add more stuff to it 
ourselves if we need to look at other things  

o But they do have a confocal microscope, which I think they use a lot for research at UNSW, because 
the magnification is amazing! I guess that is a limitation of slit lamp, the magnification i.e. But with the 
confocal microscope, we can see individual cells in the front of the eye really clearly because it can 
go up to 200X magnification 

o There is also a portable slit lamp which can be used for emergency house visits or in more remote 
areas. It is basically like a normal slit lamp but portable 
 

Direct and indirect Biomicroscope: 
o For direct, we have to go really close to the px’s face, like literally kissing distance, so it is a bit 

uncomfortable for px and optometrist and also px eye’s, even though they are fixating on something, 
moves a bit, so we as optometrist tend to have to find say a blood vessel, again. 

o For indirect, we have a larger field of view, less magnification, but we are much further away so it’s 



	  

	  

good. But we have to manouveour ourselves to see different parts of the eye. 
o I know there is now a peripheral fundus camera, I think that’s what it’s called, and we can basically 

take a photo of the whole retina, so a much larger field of view, and a bit more, so we get a big 
picture of the retina, and some eye diseases like retinal holes can be seen much better with this 
because it goes into the periphery, which we normally can’t see with a direct and indirect. This 
instrument can be improved with greater magnification though, because field of view and 
magnification are inversely proportional usually 

o There are also ocular coherence tomography (OCT)  and this is kind of like an ultrasound – so we can 
actually look at all the layers of the retina with this instrument, and is amazing because sometimes 
there are retinal detachments and the vitreous humor can also detach from the retina and we can see 
this really clearly on an OCT 
 

Perkins and Goldmann tonometer – well the Goldmann is considered the gold standard for measuring 
pressure of the eye, but limitations is that we have to put anesthetics because we have to put the instrument 
onto the eye, so slightly invasive I guess. We just learnt this technique recently, and when we first started, we 
scratched our px’s (so other optometry student’s) cornea quite a bit... but I know that once we get better at 
it, it doesn’t usually happen unless they have dry eyes  

o There is a non-contact tonometer where there are puffs of air to deform your cornea to get an 
estimate of the eye, and is pretty accurate and really fast, much more efficient. You can even 
measure time of deformation of the cornea. SO I think this instrument is pretty good, other than that 
tit is quite expensive. There is also the I-care tonometer, no anesthetics required but there is this 
small cotton-bud like thing that goes and deforms your cornea and so it literally touches your eye as 
well, but you don’t feel anything really because it is quite fast. This instrument is much more 
affordable and really fast so it will be good if we see this at optometrist more regularly  

o We have to also measure the thickness of the cornea, using Pachymetry, which is an ultrasound to 
the eye basically, because thickness of the cornea can also affect the pressure reading we get. So 
ideally it would be great to have a tonometer and a Pachymetry instrument in one somehow to make 
things more efficient. 
 

Retinoscope – I think definitely keep this for now, but at the same time if you have an autorefractor, don’t’ 
really need this because we use the Retinoscope results that we get to begin our refraction, or we can use 
the autorefractor results likewise  

o Doing Retinoscope before doing refraction makes things much quicker and we can kind of see if the 
px is a malingerer or not, and we can also see ocular diseases, any for example cataracts, 
beforehand, so we don’t have to waste time doing refraction with the Phoropter head because their 
eyesight will definitely be really bad because of cataract and we can’t really do too much about their 
refractive error in this case  
 

Likewise, using the Gonio lens – limitation will be that it is also kind of invasive and uncomfortable for the px 
because we have to put some viscotears, which is a solution to prevent drying of the eyes, and we need 
anesthetics because we have to put the instrument onto the px’s eyes 

o But luckily there are some other alternatives like the OCT 
 



	  

	  

With the focimeter, I know a lot of practices don’t actually use this anymore I think, or maybe they have it at 
their reception area. But we usually just use it to check the px’s prescription, and sometimes we can use it 
as a starting point before doing refraction. Overall, I feel this instrument won’t be having too much changes, 
but again I think the optometrist that I go to automatically tells you what the power of lens is, while the one at 
UNSW clinic we have to manually turn dials ourselves. But it probably just makes things more efficient for 
them. 
 
Keratometer – we actually don’t use this much anymore in most practices, and rather than measure the 
power of the cornea to fit contact lenses. There are corneal tomographers, which basically maps the 
curvature of the cornea, and I think this is much better because the Keratometer only looks at two axis of the 
eye, 90 degrees from each other, but the tomographer looks at the whole cornea, and can even give us a 3D 
image. I know for orthoK this is particularly important to fit the lens to the corneal shape because they need 
to know how much they need to change the shape of the eye by, but then again we can use slit lamp to 
check this. 

- This is a recent instrument, which basically measures the shape and of your eye to look for 
myopia progression. We didn’t learn the name of it but our lecturer was talking about it and it 
was made because people’s eyesight seems to be getting worse, in particular for short-
sightedness. And what this allowed researchers to find was that our glasses, surprising, was 
actually making small changes in the shape of our eye, and so can actually make our vision 
worse overtime. So more research is being done to make lenses that fit the current shape of our 
eyes to kind of prevent this changing shape  

 J: Historically, the field of optometry has a rich history of innovation. In your opinion, what are 
the most defining innovations of vision technology that have shaped the optometric landscape? 

C: I would have to say the IOL Master, an instrument that can measure the length of your eye along all 
axis. It allows us to check for myopic progression, as this is an important issue that we are trying to 
minimise and overcome. As our vision is worsening overtime because of constant near work and other 
factors. A research conducted with the aid of this instrument showed that our glasses are actually 
making our vision worse, because the image our glasses makes onto the back of the eye and retina is 
not exactly on the retina, but slightly out past the retina, so over time our eyes will elongate, and hence 
cause myopia progression. We are currently trying to design glasses that will make the image fall closer 
to the retina to minimise the eye change that compensates for this. 

J: With the rise of speculative technologies, it’s interesting to see how new mediums and 
processes have been embraced by the healthcare industry. Undoubtedly, technology has 
changed all aspects of our lives, and in optometry we see the introduction of 3D printing, Virtual 
Reality studies, Telemedicine and contact lens devices becoming increasingly relevant. Do you 
believe that such technologies have a future in optometry and if so, in what aspects? 

C: Well, 3D printing can be used to help treat age related macular degeneration (ARMD), and probably 
other ocular diseases. As an optometrist, we can diagnose ARMD and possibly prescribe drugs to slow 

http://brienholdenvision.org/media-centre/latest-news/923-50-years-in-optometry-40-years-of-innovation-professor-brien-holden-reflects.html
http://www.newgradoptometry.com/3d-printing-the-future-of-optometry-for-new-grads/


	  

	  

its progression, but I think 3D printing is better used in ophthalmologists where they can actually use 
the 3D printed object and operate with. 

The contact lens devices – this is a really interesting innovation, but I’m not sure how well it will be 
executed in the near future. I'm unsure if it will do more good than harm, particularly for the electronic 
viewing. If they somehow incorporate a ‘breathable’ contact lens in their design, otherwise problems 
like keratitis, an infection to the cornea, may occur. 

Virtual reality studies such as Virtual Phoropter is currently being used by us to get as much practice 
refracting a px as possible. Whilst there are some problems and limitations, from first hand experience, 
I believe that this is a very useful technology to train and teach optometry students. 

Additionally, Telemedicine would be great to check on px’s eye infections and some other ocular 
diseases that are more superficial. We could also use it to check on px’s and how their vision is 
changing. 

J: From your perspective, what do you see as some problems and challenges your field might 
face with the introduction of these technologies?  

C: Whilst it might make things easier and more accessible, a good but similarly it may result 
in optometrists becoming increasingly redundant. Personally, I’m not a supporter for our dependency 
on smart-phones. But looking at applications such as the SVOne, which more affordable than 
an autorefractor, I see how it creates that “wow” factor and would be useful in rural and 
remote settings. 

J: Where do you see the ophthalmic and optometric industry headed? 

C: I think the way technology is changing we will see more efficient instruments requiring less skill, so 
people who aren’t specialists can use them. Whilst there are current applications on smart phones 
which allow you to see the back of the eye and retina, I see a future where patients themselves can 
“diagnose” possible ocular diseases. I also see virtual simulators for instruments such as the slit lamp 
and indirect Biomicroscopy being introduced. 

	  

http://www.reviewofoptometry.com/content/d/contact_lenses/i/1755/c/31902/
http://www.brienholdenvision.org/media-centre/latest-news/869-bringing-back-the-refractor.html
http://www.americantelemed.org/about-telemedicine/what-is-telemedicine
http://www.newgradoptometry.com/technology-within-optometry-interview-with-smart-vision-labs/

