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THE NEED FOR NOVEL INTRAOCULAR
TAMPONADE AGENTS

Surgical, diagnostic, and environmental considerations of standard tamponades reveal the potential benefits of a
better solution.

intraocular gases and silicone oil, while

instrumental in the evolution of retinal

detachment repair, have remained largely

unchanged since their introduction in

the 1970s; aside from certain refinements
in formulation and delivery, no significant
innovations in intraocular tamponade
agents have emerged.’

During the Euretina Special Focus
Meeting on Ocular Endotamponades, held
in Athens on March 15, 2025, international
experts gathered to discuss the limitations
of current tamponade agents and the
critical need for innovation in this space.
With evolving surgical techniques, new
government restrictions on the use of
fluorinated greenhouse gases (F-gases)
due to environment concerns, and
increasing patient expectations, the call for

Figure. Imaging of this patient's retina is obscured by a partial gas fill post-vitrectomy.

new tamponade solutions has never been musculoskeletal disease may be exacerbated, leading to
more urgent. inherent compliance challenges and, potentially, reduced
This article reviews the limitations of current agents and surgical success. In addition, air travel and altitude exposure
explores some of the innovations on the horizon. are strictly limited with gas endotamponades, which may
present a limitation for certain patients.
CHALLENGES WITH CURRENT ENDOTAMPONADE AGENTS Surgeons also experience important diagnostic blind
While gases and oils provide mechanical closure of spots during critical phases of follow-up due to the
retinal breaks, their clinical drawbacks are significant. With refractive properties of endotamponades, as gas-filled
endotamponades, patients are often required to maintain eyes preclude quality OCT imaging and hinder the
strict, uncomfortable positioning for days or even weeks, early identification of complications such as epiretinal
depending on the location of the break. Consequently, membrane formation, macular edema, or incipient retinal
quality of life can be significantly affected during redetachment (Figure). Moreover, the concentrated
recovery. For example, for some patients, any preexisting fluid meniscus below the gas bubble creates a stratified
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WITH EVOLVING SURGICAL TECHNIQUES, NEW GOVERNMENT
RESTRICTIONS ON THE USE OF FLUORINATED GREENHOUSE GASES
(F-GASES) DUE TO ENVIRONMENTAL CONCERNS, AND INCREASING

PATIENT EXPECTIONS, THE CALL FOR NEW TAMPONADE
SOLUTIONS HAS NEVER BEEN MORE URGENT.

environment that may concentrate proinflammatory
cytokines and fibrogenic growth factors, such as TGF-3

and PDGF, potentially contributing to the development of
proliferative vitreoretinopathy.* In phakic eyes, gas exposure
accelerates cataract progression, hastening the need for
cataract surgery.’

The use of silicone oil, while it does not require as strict
positioning as gas, introduces its own set of potential
complications, including emulsification, secondary
glaucoma, refractive changes, and the need for a second
surgery to remove the oil.6

Although gas tamponade is not necessary in all cases
of vitrectomy, its common association with retina surgery
may deter patients who fear the burdens of postoperative
positioning and temporary postoperative vision loss. Such
hesitation may compromise patients’ long-term visual
outcomes and, in some cases, even lead to permanent
vision loss.

In this context, the emergence of new agents that can
offer direct sealing of retinal breaks without extensive
clinical burdens and with a significantly shortened
postoperative rest period would represent a meaningful
leap forward for both surgeons and patients.

Lack of Environmental Sustainability

Adding to the unmet clinical need for novel
endotamponades is pressure to restrict or abolish the
use of F-gases for medical purposes in Europe. As part
of a broader climate policy, the European Union passed
Regulation 2024/573 to address the use of F-gases; the
regulation introduces a quota system in 2030 and an
outright ban by 2050

In response, some companies have begun to take a
proactive approach in reducing reliance on F-gases in
medical technology. One example is the initiation of clinical
trials to develop asthma inhalers that eliminate fluorinated
propellants in anticipation of these changes.®

The proposed regulations on F-gases have raised concern
in ophthalmology as well. Euretina has publicly advocated

against a complete ban while supporting the overall efforts
to minimize the use of F-gases in vitreoretinal surgery and
encouraging research on alternative tamponade agents that
would minimize greenhouse gas emissions and improve
patient outcomes. While patient safety and environmental
responsibility are not mutually exclusive, the downstream
effects of the stricter F-gas regulations could mean reduced
availability and/or rising costs of medical-grade ophthalmic
gases, further underscoring the need for viable alternatives.

NEW FRONTIERS IN TAMPONADE SCIENCE
The concept of developing a vitreous substitute or retinal
sealant is not new, but such attempts have historically
fallen short. Although hydrogel-based materials have
demonstrated promise in early animal models, none
have successfully translated into the clinic due to issues
such as inflammation, poor biocompatibility, complex
manufacturing of biomaterials, or surgical impracticality.>'
However, at the Euretina Special Focus Meeting, experts
discussed novel approaches to the traditional retinal
tamponades. One approach under evaluation by various
research groups is the concept of a bioadhesive sealant
that would replace gas entirely."2 By adhering directly
to the retina and sealing the localized retinal defect, the
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bioadhesive sealant could potentially allow for earlier visual
recovery, reduce or eliminate strict positioning, and reduce

the risk of proliferative vitreoretinopathy by minimizing
concentration of potential pathologic cytokines inferiorly
and cellular ingress through retinal breaks. It may also
decrease the rate of cataract formation.

If the development of such an approach continues, it
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could represent a paradigm shift in how we manage retinal
detachments. It is also worth mentioning that surgeons
have used Tisseel glue with some success in the past,’
while others hve explored a gel-based sealant.™
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LET'S GET T0 WORK

As clinical and regulatory pressures mount and our
tools for diagnosis and intervention continue to grow
more refined, we must match that progress with equally
thoughtful innovation in how we manage retinal breaks.
The future of surgical success in the retina OR will be
defined not only by anatomic improvement, but also
by our patients’ access to care, recovery experience, and
long-term visual outcomes. It's time to evolve “beyond
the bubble” and seek a new solution to the problem of
standard gas and oil tamponades. m
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