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In the first article of this series of two we discussed several 
aspects of the clinical performance of silicone hydrogel (SiH) 
materials and currently available lenses. In addition to looking 
at the oxygen performance, the evidence for potentially 
reduced symptoms of discomfort and end of day dryness with 
SiHs was examined. In this second article, we will look at 
additional aspects of SiH material and surface properties, as 
well as discussing the most recently published information on 
the incidence of inflammatory and infective complications and 
commenting on potential future developments for SiH contact 
lens materials.

Mechanical properties
In general, SiH materials will have a higher modulus of 
elasticity than the majority of conventional hydrogel materials 
(Figure 1).1-4 This means that the material is ‘stiffer’ and may 
behave clinically differently to conventional HEMA-based 

hydrogel materials. The first commercial SiH materials 
contained high relative amounts of silicone to achieve the 
desired aim of high oxygen permeability,1-4 as these initial 
materials were primarily intended for overnight wear. This high 
siloxane content resulted in materials that were substantially 
higher in elastic modulus than HEMA-based materials. 

Increased modulus makes materials easier to handle and 
potentially more durable.5-7 However, accurate fitting of the 
lens becomes slightly more critical than with conventional 
soft lens materials.2, 6, 8-10 A flat fitting, stiff lens does not drape 
as well over the cornea and can result in the lens edge sitting 
way from the cornea, producing so-called “edge-fluting” and 
subsequent reduced comfort.2, 10, 11 Following the initial launch 
of lotrafilcon A in a single base curve, a second steeper base 
curve was introduced to allow a wider range of patients to 
be optimally fitted. In a study carried out by Dumbleton and 
colleagues,7 23% of patients needed the steeper base curve 
to achieve a comfortable fit and many SiH lenses now have 
more than one base curve to choose from. As a result of the 
increased modulus of SiH lenses, clinical performance and 
comfort is often enhanced with SiH materials if the steeper 
base curve option is initially chosen when there is a choice of 
base curves.10 In addition to a compromise in initial comfort, 
there are several clinical complications that can arise as a result 
of mechanical irritation from a non-optimal fitting, stiff lens 
material.2, 11-14 These include superior epithelial arcuate lesions 
(SEALs), contact lens related papillary conjunctivitis (CLPC) 
and mucin ball production.11-23 These are particularly an issue 
in a continuous wear (CW) modality. It is noticeable that the 
incidence of such mechanical complications has been reduced 
by the introduction of newer SiH materials with lower moduli, 
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Figure 1: Elastic modulus of a range of silicone 
hydrogel and conventional hydrogel materials*

*�Values stated are manufacturers’ stated values and have been obtained using 
non-standardised methods.

 Conventional hydrogel materials
 Silicone hydrogel materials
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Several theories have been put forward as to the aetiology of 
SEALs.12, 13, 15, 24, 31 These include mechanical pressure or tear 
film thinning in the superior limbal area as a result of pressure 
from the upper eyelid and the lens edge; hypoxia as a result of 
the thicker lens edge; and epithelial desiccation. The increasing 
incidence of SEALs with the use of higher modulus SiH materials 
certainly supports a mechanical aetiology, although it is likely that 
there are other contributing factors in certain patients. Clinically, 
it is felt that SEALs occur less frequently with lower modulus 
SiH materials and that the incidence of SEALs is now reduced 
compared with that seen with the initially released SiH materials. 

Contact lens related papillary conjunctivitis (CLPC)
This is a familiar condition that primarily affects the upper 
tarsal conjunctiva and has a multifactorial aetiology. It is 
described as an allergy-like reaction, especially to protein 
deposition on the lens surface, but mechanical trauma has also 
been indicated as a causative factor.32-36 With the first generation 
SiH lenses it would appear that increased mechanical irritation 
of the palpebral lid surface due to a higher modulus material, 
as well as surface wettability changes and edge effects, may be 
responsible for a higher incidence of CLPC.12, 13, 17, 19, 37, 38

Symptoms of CLPC include discomfort, or foreign body 
sensation, and itching. There may be an increased production of 
mucus, especially first thing in the morning, and the vision may 
be variable as a result of the mucus smearing across the front 
surface of the lens. In more advanced stages, vision can become 
variable as a result of excessive lens movement on blinking. The 
symptoms of mechanically mediated CLPC may have a more 
rapid onset than an immune-mediated response.13 

an increase in base curve options and also changes in the 
back surface design, including changes to the so-called “first 
generation” lenses.

Superior Epithelial Arcuate Lesions (SEALs)
SEALs appear as thin arcuate lesions in the superior cornea 
between approximately 10 and 2 o’clock.15, 24-27 They are usually 
located within 1 to 3 mm of the superior cornea in the area  
that would usually be covered by the upper lid (Figure 2).  
They are best highlighted by staining with fluorescein and 
can appear up to 0.5mm wide and 2 to 5mm in length, often 
with poorly defined edges. They may be bilateral and are often 
asymptomatic.24, 25, 28 If questioned specifically, the patient 
may report a mild foreign body sensation or some discomfort, 
irritation or edge awareness. There is rarely any underlying 
inflammation, although very occasionally the practitioner may 
note some injection of limbal vessels or underlying diffuse 
infiltrates. The depth of the lesion can be anything from 
superficial arcuate staining to the full epithelial depth or an 
epithelial ‘split’. 

Figure 2: Superior Arcuate Epithelial Lesion (SEAL) 
induced by wearing a silicone hydrogel lens with a  
high modulus

The incidence of SEALs with conventional hydrogels is low. 
However, the introduction of SiH lenses has led to an increase 
in the number of reports of SEALs, particularly when the lens 
is worn on a CW basis.12-16, 27, 29 Varying estimates from 0 to 5% 
of eyes present at aftercare with SEALs, the majority of these 
being of a relatively low grade.30 In a specific study looking 
at the incidence of SEALs with a first generation SiH lens, up 
to 4.5% of eyes per year of lens wear were reported to have 
experienced SEALs with CW.13 

Image courtesy of Simone Schneider, Centre for Contact Lens Research,  
University of Waterloo, Canada.

Figure 3: Localised Contact Lens Associated Papillary 
Conjunctivitis (CLPC) following continuous wear of a 
high modulus, silicone hydrogel lens

Image courtesy of Brian Tompkins, Private Practitioner, Northampton, UK.
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The signs of CLPC can only be observed when the upper lid 
is everted. There is increased roughness of the upper tarsal 
conjunctiva and hyperaemia. The papillary response and 
associated hyperaemia is variable and may be diffuse or  
localised (Figure 3). 

CLPC is reported to occur more frequently with SiH CW. 
Incidence rates of between 3 and 7% of eyes per year of lens 
wear are reported for first generation SiH lenses worn on a  
CW basis,13, 17, 39, 40 although lower rates have been indicated 
by more recent studies involving steeper base curve lenses and 
more recent SiHs with lower moduli.13 Localised responses 
confined to a small central region near the lid margin are 
more frequently reported with SiH wear than that seen with 
polyHEMA-based wear.17, 19

Most of the CLPC cases in SiH lens wearers are considered to 
be mechanical in nature and consequently the condition resolves 
quickly upon cessation of lens wear.12, 13 When the condition has 
subsided, lens wear may be resumed but a change in lens wearing 
patterns such as moving from CW to daily wear (DW) or a 
change in lens to a lower modulus material may be appropriate. 

Post lens debris (Mucin balls)
Mucin balls can be occasionally seen in more than 50 percent of 
patients who wear SiH lenses on a CW basis,20 although they can 
also be seen in smaller numbers when these lenses are worn on a 
DW basis. They are observed in the post lens tear film as round, 
discrete deposits that vary in size and clarity.13, 20-22, 41, 42 They may 
be scattered or clumped behind the lens and tend to appear as if 
stuck in the epithelium.21 The looser the lens fit, the higher the 
number of mucin balls seen.20 They do not appear to cause any 
symptoms such as reduction in vision or discomfort and do not 
have any consequence with regard to ocular health. Removal of 
the lens and subsequent blinking removes the mucin balls and 
leaves indentations in the epithelial surface. These pits rapidly 
fill with tear fluid and if fluorescein is introduced, the pits appear 
to “stain” markedly, although there is no actual compromise to 
the corneal epithelium, but rather the fluorescein is “pooling” in 
the epithelial indentations.13,43 The composition of mucin balls 
is primarily mucin with some tear proteins and a little lipid.23 
Their production is thought to arise as a result of the relationship 
between the back surface of the lens and the tear film, whereby 
a shearing force effectively ‘rolls up’ the tear mucus into balls.13,

20, 42 The higher modulus of SiH lenses undoubtedly contributes 
to this mechanism,42 although the composition of the surface 
treatment may also have an effect.

Conjunctival epithelial flaps (CEFs)
This phenomenon was first reported in 2005 in patients wearing 
SiH lenses on a CW basis44 and is best observed following the 
instillation of fluorescein, as the fluorescein pools underneath 
the flap (Figure 4). CEFs represent either a splitting of the 
conjunctival epithelium from underlying tissue or a “ruffling” 
of loose conjunctival tissue over the edge of the lens. They are 
usually found approximately 0.5-1mm away from the edge of 
the lens in the superior or inferior quadrants and mark the  
limit of vertical lens movement. The appearance of CEFs  
varies with lens modality, with small flaps ranging from 0.1 
to 0.5mm in DW, to larger in CW (up to 9mm). The rate of 
occurrence is reported as 3% in DW and 37% in CW.44 The 
aetiology of CEFs is likely to be mechanical and is possibly 
related to lens modulus and edge profile or edge shape. A 
recently published study found CEFs occurred more commonly 
in wearers of lotrafilcon A, which reportedly has a less rounded 
edge profile in comparison with balafilcon A.45 Although 
patients exhibiting CEFs are usually asymptomatic and the 
condition appears to be benign, any potential long-term effects 
are not yet fully understood.

As reported above, mechanical complications can occur with 
relatively stiff hydrogel materials. Modulus is closely linked to 
water content1 and the amount of siloxane groups incorporated, 
as is seen in Figure 5. Those materials with a higher oxygen 
permeability (Dk) due to increased amounts of siloxane groups 
being incorporated, generally tend to have higher moduli. 
More recent SiH materials have been formulated with DW in 
mind, looking for a balance between oxygen delivery and other 
important features to improve patient comfort. A reduction in 
the relative silicone content results in a lens with a higher water 
content and hence a lower modulus, thus reducing the potential 
chance of inducing mechanical complications. 

Figure 4: Conjunctival epithelial flaps can be seen 
with continuous wear

Image courtesy of Tom Løfstrøm, Private Practitioner, Denmark.
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Lens deposition
Several studies have been carried out looking at the type and 
quantity of deposition associated with SiH lenses.46-55 SiH lenses 
deposit significantly lower levels of protein than conventional 
hydrogel materials, especially group IV ionic materials.47, 50, 52 
Whilst only a small amount of protein is deposited on the surface 
of SiH materials, it has been shown that a high proportion of the 
protein is inactive or denatured, particularly on surface treated 
materials.52 This is important because not only is denatured 
protein harder to remove from the lens surface, it has also been 
implicated in triggering the immune response that can cause 
contact lens papillary conjunctivitis (CLPC).56-58

Lipid deposition on SiHs can be a significant problem.48,55 Some 
SiH wearers accumulate high levels of lipid deposit over several 
days that can hinder vision. These deposits show a characteristic 
haze and lipid globules on the lens surface (Figure 6). It is 
generally accepted that the most efficient way of managing lens 
deposits, especially with SiH materials, is to recommend to all 
lens wearers that they carry out a rub and rinse step during the 
cleaning process.48,59 Evidence suggests that deposition can be 
significantly reduced, if not eliminated completely, by the simple 
incorporation of a digital rub step, with either multipurpose or 
peroxide based solutions, into the care regime.59 For the small 
proportion of patients where deposition remains an issue, causing 
a reduction in comfort or vision, they may benefit from replacing 
their lenses every two weeks rather than every four.50, 55, 60, 61 The 
use of additional surfactant cleaners containing alcohol, such as 
Miraflow, will also help in deposit removal.48 Finally, patients 
with meibomian gland dysfunction often have more significant 
problems with lipid deposition and it is important to initiate 
appropriate lid hygiene measures in patients who exhibit obvious 
lid margin disease.62

Lens/solution compatibility
Anecdotal and published reports of corneal staining associated 
with certain SiH lens and solution combinations has led to 
much interest and ongoing research.63-77 Reported cases suggest 
that the solution induced staining observed is either diffuse 
punctate staining across the whole corneal, or staining in a ring 
around the corneal periphery (Figure 7).78 Andrasko and Ryen 
have carried out studies looking at many different lens/solution 
combinations, in an attempt to quantify the associated levels 
of staining observed. 72, 79 They examined the type (severity) 
of staining in each of five regions of the cornea after 2 and 4 
hours of lens wear for each lens/solution combination examined 

Figure 6: Poorly wetting silicone hydrogel material 
surface with characteristic haze and lipid globules

Image courtesy of Brian Tompkins, Private Practitioner, Northampton, UK.

Figure 7: Solution induced corneal staining seen with 
some lens and multipurpose solution combinations

Image courtesy of Kathy Dumbleton, Centre for Contact Lens Research,  
University of Waterloo, Canada.
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and used these results to obtain an average staining percentage. 
They suggest that staining is more significant with certain 
combinations. Overall, comfilcon A and senofilcon A showed 
the lowest percentage areas of solution-induced corneal staining 
with the care regimens tested and all of the SiH lenses tested 
showed lower levels of staining with the hydrogen peroxide 
based solution than with multipurpose solutions. 

The Institute for Eye Research (IER) in Australia have  
carried out similar work and produced the “IER Matrix” 80, 81  
although their study differed somewhat in design.80 Rather 
than examining the eye for staining after two hours of lens 
wear, the patients in the IER study wore lenses for three 
months, using the specified care system. In total, 20 SiH 
lens/solution combinations were examined. The IER matrix 
shows the percentage of patients per month who had solution 
induced corneal staining during the first three months of wear 
in a particular combination. Whilst the study finds differing 
results in terms of the combinations, the study seems to be in 
agreement with the Andrasko studies, in that the lowest rates 
and percentages of staining are seen with hydrogen peroxide-
based solutions. 

Many practitioners are now aware of potential lens/solution 
compatibility issues, but what is the clinical implication of this 
micro-punctate staining seen in certain SiH wearers? Andrasko 
states that wearers who experience solution related corneal 
staining are likely to also report slightly lower subjective 
comfort.72,79 However, it has been shown by others that there 
is no apparent strong correlation between symptoms and the 
degree of staining observed, and that patients who exhibit 
solution based staining are largely asymptomatic.63,64 In 
addition, a retrospective analysis of patient records showed that 
wearers who show low grade punctate epithelial staining are 
three times more likely to experience a corneal infiltrative event 
(CIE) and the rate of CIEs increased as the rate of staining 
increased for specific lens/solution combinations.73 In this 
study, peroxide-based solutions consistently resulted in lower 
levels of staining and sterile infiltrates.

There is absolutely no evidence to suggest that solution-induced 
corneal staining predisposes a patient to a more sinister event 
such as microbial keratitis.76, 82, 83 However, recent evidence 
that solution-induced corneal staining can have a significant 
detrimental effect on epithelial barrier function84 would also 
suggest that avoidance of excessive degrees of solution-induced 
corneal staining is advisable.

It would appear that the optimum time to observe corneal 
staining in SiH wearers is 2 to 4 hours after lens insertion.63 
With this in mind, it is useful to schedule a follow-up visit to 
fall within this time-frame, especially if there are comfort issues 
in an otherwise well-fitting lens. Bearing in mind that solution-
induced corneal staining is often asymptomatic, it is important 
to use fluorescein at all aftercare visits and all staining is best 
seen with the aid of a yellow barrier filter.85 Due to the potential 
issues discussed above, it is also important to make sure 
you know what solution your patient is using, and that when 
prescribing CLs the most appropriate solution for the particular 
lens type should also be prescribed and specified on the written 
prescription. Should clinically significant staining be observed, 
then consider an alternative care regimen.

Inflammatory and infective complications
Despite the significant advantages of these novel materials 
with regards to their oxygen performance, complications are 
still reported with SiHs, particularly when used for overnight 
wear (ON). Numerous studies have been carried out looking 
at the rates of inflammation and infection associated with SiH 
materials, particularly when used in a continuous wear (CW) 
modality. In any epidemiological research, the definitions 
used for the test condition can have a powerful effect on any 
estimate of incidence or prevalence. It is therefore difficult to 
report accurately any incidence rates for inflammatory events, 
as the results will depend on the study design and criteria 
used for reporting infiltrates. Szczotka-Flynn and co-workers 
carried out a meta-analysis of published studies of the risks of 
CIEs associated with SiH CW compared with low Dk hydrogel 
extended wear (EW).86 They found that using a definition of 
‘the absence or presence of any grade of infiltrate’ suggested 
an approximate doubling of the risk of a CIE with 30 nights 
CW of SiH materials as compared with 6 nights EW of low 
Dk hydrogel (i.e. non silicone-based) lenses. However, they 
also concluded that a 30 day wear schedule may be more of a 
risk factor that the SiH material itself. A recent presentation of 
Szczotka-Flynn’s work87 concluded that the data supporting 
the risks of CIEs associated with 30 nights CW were fairly 
consistent, with 3-4% eyes per year suffering a CIE in 
association with 30 night SiH CW, as compared with 1-2% 
eyes per year for 6 night hydrogel EW. This would suggest 
that practitioners recommending SiH lenses for CW may be 
better to consider a 6 night EW replacement schedule rather 
than a 30 night replacement schedule.However, previous work 
investigating this factor with one material alone showed that the 
risks associated with 30 night CW were no worse than 6 night 
EW removal.88, 89 
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Historically, overnight wear and length of overnight wear 
are strongly correlated with increased risks of inflammatory 
and infective complications.90 However, other risk factors 
(modifiable and non-modifiable) have also been identified by 
various authors,91-94 and these are summarised in Table 1. 

Table 1: Modifiable and non-modifiable risk factors 
for microbial keratitis for contemporary contact lens 
types91,94

Modifiable factors	

Overnight wear

>6 nights overnight wear

Use while on holidays

Swimming without goggles/disinfection

Hand-washing

Low hygiene

Poor case hygiene

Internet purchase

Poor health

Smoking 

Non-modifiable factors

<6 months in extended wear

Male gender

Wearing lenses during winter months

High socioeconomic status

Young age

The generally accepted figure for the annualised incidence of 
microbial keratitis (MK) in conventional hydrogel DW patients 
is 4 per 10,000 wearers,90, 95-97 and EW has been reported to 
increase this risk by approximately five times.90, 95-97 Although 
it was initially hoped that the risk for MK would be lower 
with SiH materials,98 study results now indicate that the risk is 
similar to that found with conventional hydrogel materials for 
both DW and CW.91, 97, 99-101 Despite the similar incidence of MK 
for both conventional and SiH lenses, studies do suggest that 
the severity of the condition and disease duration are reduced 
with CW or EW SiH materials.99, 102

One factor that may have some relevance to MK and 
inflammatory responses relates to binding of pathogenic 
organisms to the lens material. Several studies have looked 

at the in-vitro binding of bacteria and Acanthamoeba to SiH 
surfaces. Some SiHs have been shown to exhibit higher levels 
of bacterial adhesion to the lens surfaces than conventional 
hydrogels.103, 104 This has been related not only to the increased 
surface hydrophobicity of these materials, but also their 
increased oxygen transmissibility, which directly promotes 
bacterial binding and biofilm formation.104 Some SiHs 
have also been shown to have significantly higher levels of 
Acanthamoeba attachment to the lens surface than conventional 
hydrogels,105-107 which has also been attributed to the increased 
hydrophobicity of the SiH materials. Acanthamoeba attachment 
has been shown to be affected by SiH material type, with a 
significantly greater affinity for the first generation lotrafilcon 
A compared with second generation galyfilcon A and the 
hydrogel material etafilcon A, even in the presence of a 
bacterial biofilm.107 However, these studies point out that these 
results are purely in-vitro findings, and the benefit of increased 
oxygen transmission offered by SiH materials may reduce the 
likelihood of an environment where the corneal epithelium is 
more susceptible to bacterial invasion and keratitis. Bearing in 
mind the increased propensity for bacterial and Acanthamoeba 
attachment to these materials, it is important that wearers 
are advised of the risks of wearing SiHs in environments 
where they are more likely to be exposed to sources of these 
organisms, such as swimming pools and hot tubs.

Therapeautic indications
SiHs are finding an increasing role in hospital practice and 
for therapeutic applications.108-118 Many therapeutic lenses are 
worn overnight to provide continuous pain relief and healing of 
ocular surface disorders. Overnight wear can also be useful if 
the insertion and removal process is likely to be associated with 
pain, trauma to the epithelium or increased risk of infection. 
SiH materials offer obvious benefits in terms of increased 
oxygen transmissibility. This will not only reduce the risk of 
hypoxic compromise to the cornea compared to hydrogels, but 
the extra oxygen is desirable for healing and repair. Several 
studies have been carried out showing that the therapeutic use 
of SiHs for the management of ocular surface disorders are safe 
and effective, in both adults and children.108-118

Currently lotrafilcon A, balafilcon A and senofilcon A all have 
FDA and European approval for use as therapeutic lenses for 
a range of acute and chronic conditions. Tailor-made SiHs 
are also available for use in hospitals (such as the Definitive 
material from Ultravision), including aphakic and bandage 
lenses, lenses for high myopia, paediatric lenses and those that 
can be tinted with cosmetic or prosthetic tints. The Kerasoft 
lens for keratoconus is also available in the Definitive material.

© Johnson & Johnson Medical Limited 2016.



How has contact lens practice changed since the 
introduction of SIH materials?
In 2003, SiH lenses represented only 3% of the contact 
lens market, according to figures from the ACLM.119 This 
represented a 32% increase from 2002, but was still a relatively 
low proportion of the lens market in comparison with 
traditional hydrogel disposable lenses, which accounted for 
45%. More recent figures from the ACLM for 2007 suggest 
that demand for SiH lenses continues to grow, showing a 20% 
increase on 2006 figures. In 2007, SiH materials represented 
21% of the lens market, overtaking traditional disposable 
hydrogels at 16%. However, daily disposables continue to hold 
the greatest share of the market, with 55% market share. 

With respect to practitioner behaviour in prescribing contact 
lenses, the latest UK figures for 2008120 suggest that 32% 
of new fits are in SiH materials, as are 41% of refits. This is 
similar to 2007 figures,121 but is a significant increase from 
2004, when SiH materials accounted for only 6% of new fits 
and 16% of refits.122

First generation SiH lenses were originally marketed for CW, 
and SiH materials account for 96% of all CW fits. However, 
the CW modality has remained relatively constant since the 
introduction of these lenses, representing 7% of new fits and 
13% of refits.120 These data show the rapid rise in popularity of 
SiH lenses for DW and/or occasional overnight wear, as both 
practitioners and patients understand and appreciate the benefits 
of such materials for corneal health and comfort.

The practitioner wishing to fit SiH materials as their first 
choice has, in the past, been limited by the range of materials, 
prescriptions and fitting parameters. However, the majority of 
wearers can now be fitted with SiHs and there is a wide range 
of lenses and parameters to choose from, with a choice of 
torics, multifocals and made-to-order lathe cut lenses available 
in higher prescriptions.

New developments
The original drive for the development of SiH materials was the 
maximisation of oxygen transmission to allow the possibility 
of overnight wear without hypoxic complications. Since their 
introduction in the late 1990’s, many changes have taken place 
in the design of SiHs. It has become apparent that as well as 
the desire for lens materials offering optimum health benefits, 
comfort and convenience remain key to growth in the contact 
lens market. 

With the vast majority of wearers still concerned about comfort 
and reduced wearing time, much research and development 
continues to optimise the parameters that lead to increased 
comfort. Two new SiH lenses have recently been launched 
which aim to address this situation, with the addition of wetting 
agents and increasing replacement frequency. Air Optix Aqua 
from CIBA Vision employs a plasma coating and hydrophilic 
moisture agent that is said to bind to the lens surface and claimed 
to enhance comfort on insertion. The material is lotrafilcon B, 
but is reported to have a lower initial contact angle than the 
original material123 and increased deposit resistance. Avaira from 
CooperVision (enfilcon A, recently launched in the US as a two-
weekly replacement, DW, SiH lens) employs similar technology 
to that used in comfilcon A, reducing the need for surface 
treatment to ensure wettability and low modulus. It also features 
aspheric optics and a UV inhibitor. 

Efforts have been made to arrive at a manufacturing process 
that offers a financially viable method for producing the 
ultimate in convenience and health benefits, which would 
be a SiH daily disposable lens. It can be a dilemma for 
practitioners recommending contact lens products, when 
they have to balance the oxygen performance benefits of a 
frequent replacement SiH lens against the convenience and 
flexibility of a daily disposable lens. The world’s first SiH 
daily disposable, 1-DAY ACUVUE® TruEye™, is now available 
in the UK, having first been introduced by Johnson & Johnson 
Visioncare earlier this year at the BCLA conference. The 
lens is manufactured from a new material, narafilcon A and 
features HYDRACLEAR® 1, a unique technology that embeds 
a moisture-rich ingredient specifically designed for this daily 
disposable modality.124 The technology is a new formulation 
of similar technology used in ACUVUE® ADVANCE™ and 
ACUVUE OASYS®, yet optimised for the production of daily 
disposable lenses.

According to the latest prescribing figures, this year was the 
first year that daily disposable lenses were recorded as being the 
most popular modality for new fits in the UK, with 46% of new 
fits.120 Given that SiH materials represent 32% of the monthly 
and 1-2 weekly replacement modalities, it is not unreasonable 
to suggest that practitioners will be very interested in having a 
daily disposable SiH to offer the benefits of both optimal health 
and optimum convenience to their patients.

© Johnson & Johnson Medical Limited 2016.



Summary
In the last decade since SiH materials first appeared, there have 
been approximately 250 peer-reviewed papers in scientific 
journals and many more non peer-reviewed articles and posters 
at conferences, supporting the claims of superior performance 
in terms of corneal health and patient comfort. Although 
overnight wear of these materials continues to occupy only a 
small share of the proportion of CL fits, the enhancement of SiH 
material properties with a view to DW has led to a year-on-year 
increase in their prescribing rate.122, 125-127 It seems likely that SiH 
materials will continue to occupy a significant proportion of the 
disposable lens market and, with a daily disposable SiH now a 
commercial reality, with more surely to follow, the popularity 
of this family of materials will undoubtedly continue to rise. 
Perhaps the one disappointment of SiH materials is that the risk 
of MK and rate of corneal inflammatory complications with ON 
wear does not appear to have reduced with increased oxygen 
performance; this will surely be a major factor in the drive to 
further enhance the materials used for future generation lenses. 
Changing lens characteristics to encourage better tear exchange 
or creating lenses with inherent anti-microbial surfaces or 
surface coatings 128-130 may lead to lower risks of infection 
associated with ON wear. 

When selecting a SiH lens for patients there are many factors to 
consider. Balancing the material properties for best performance 
involves consideration of the design, oxygen transmissibility, 
mechanical properties, water content and surface wettability. 
It is always worth remembering that patient satisfaction is 
primarily driven by comfort and vision, and increasing comfort, 
in addition to eliminating hypoxia and minimising adverse 
effects, should be the aim of every practitioner in their strive for 
enhanced patient comfort and reduced patient drop-out. 
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