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SUMMARY: Dry eye disease (DED) is a common ocular surface disorder that markedly affects the quality of life (QoL)
of patients. Conventional treatments for DED were unable to meet current medical needs. Acoltremon, a transient
receptor potential melastatin 8 (TRPMS) agonist, was first approved by the US Food and Drug Administration on May
28, 2025 for treatment of the signs and symptoms of DED. Acoltremon activates TRPMS receptors, thereby increasing
tear production and providing a cooling sensation for symptom relief. Results of clinical trials demonstrated that
0.003% acoltremon markedly alleviated signs and symptoms of DED. Adverse events associated with acoltremon were
primarily instillation site pain, and no serious ocular adverse events were noted. Acoltremon has multiple advantages:
rapid onset of action, significant alleviation of dry eye signs and symptoms, and favorable safety and tolerability. In

summary, the approval of acoltremon represents a new therapeutic perspective on the management of DED.
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Dry eye disease (DED) is a multifactorial ocular surface
disease that is marked by a loss of tear film homeostasis
and that is accompanied by ocular symptoms. The
etiologies of DED include tear film instability and
hyperosmolarity, inflammation of and damage to the
ocular surface, and neurosensory abnormalities (/).
DED is characterized by insufficient tear production
and/or excessive tear evaporation that leads to a series
of symptoms including discomfort, in forms such as
redness, burning, itching, or a gritty sensation, and
impaired vision. This disease predominantly occurs
in females and individuals over the age of 50 and it
adversely affects a patient’s quality of life (QoL) and
daily activities (2,3). Conventional treatments for DED
include lubricants (artificial tears, gels, ointments, and
autologous serum), corticosteroids, immunosuppressants
(cyclosporine, tacrolimus, and lifitegrast), and a
cholinergic agonist (a nasal spray formulation of
varenicline) (4,5). However, the problems with current
conventional treatments mainly include their modest
efficacy, unpleasant adverse reactions, and slow onset of
action (6-8). Thus, development of innovative therapies
for the treatment of DED is critical.

Acoltremon (brand name: Tryptyr) is a first-in-
class transient receptor potential melastatin 8§ (TRPMS)
agonist developed by Alcon Laboratories. It was
approved by the US Food and Drug Administration
on May 28, 2025 for treatment of the signs and

symptoms of DED (9). TRPMS, a polymodal, calcium-
permeable nonselective cation channel, is recognized
as a physiological sensor of environmental cold. It
is expressed on neurons of the ophthalmic division
of the trigeminal nerve in the cornea and eyelid (/0-
12). Studies have demonstrated that TRPMS8 plays
an important role in regulating tear production and
blink rate (/2). As a cold thermoreceptor modulator,
acoltremon activates TRPMS receptors, thereby
increasing tear production and providing a cooling
sensation for symptom relief (/0,17). In addition, due
to its cooling stimulation, acoltremon may also benefit
patients suffering from neuropathic ocular pain, for
which treatment options are currently scarce (/3,14).
Therefore, acoltremon as a TRMPS8 agonist has a dual
role of both increasing tear production and decreasing
ocular discomfort in the treatment of DED (/5).
Multiple clinical trials have revealed the efficacy
and safety of acoltremon for the treatment of DED.
A randomized, vehicle-controlled, phase 2b study
(COMET-1) evaluated the efficacy of acoltremon
(0.0014% and 0.003%, twice a day for 84 days)
compared to a vehicle (/5). Results indicated that
0.003% acoltremon significantly alleviated signs and
multiple symptoms of dry eye versus the vehicle. In
COMET-2 and COMET-3 (two pivotal phase 3 clinical
trials), patients were randomly assigned in equal
proportions to receive 0.003% acoltremon or a vehicle
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administered twice a day as one drop per eye for 90
days. The primary endpoint of phase 3 clinical trials
was the proportion of patients in which an increase
in tear production > 10 mm was achieved from pre-
drop at the baseline to post-drop on Day 14 according
to an unanesthetized Schirmer score. In COMET-2,
an increase in tear production > 10 mm from the
baseline was achieved in 42.6% of patients treated with
acoltremon by Day 14, compared to 8.2% in patients
treated with the vehicle (/6). In COMET-3, an increase
in tear production >10 mm from the baseline was
achieved in 53.2% of patients given acoltremon by
Day 14, versus 14.4% in those treated with the vehicle
(16). The results of clinical studies demonstrated that
acoltremon significantly improved tear production in
patients with DED (p < 0.01) (/6). Additional data from
secondary endpoints showed that acoltremon rapidly
increased and consistently maintained tear production
compared to the vehicle, beginning on Day 1 and
persisting to Day 90 (/7). In terms of safety, the most
frequently noted ocular adverse event in clinical trials
with acoltremon was instillation site pain (50%), and no
serious adverse events were observed (/6,17).

Acoltremon is the first TRPMS8 agonist approved
for the treatment of DED, and it offers clinical
advantages because of its rapid onset of action,
significant alleviation of dry eye signs and symptoms,
and favorable safety and tolerability. Further clinical
research needs to be conducted to confirm its real-world
efficacy and safety, but the approval of acoltremon
offers an innovative and effective approach for treating
the signs and symptoms of DED. Overall, the successful
development of acoltremon, with its novel mechanisms,
is expected to lead to new perspectives on and advances
in the management of DED.

Funding: This manuscript was supported by Qingdao
Key Medical and Health Discipline Project.

Conflict of Interest. The authors have no conflicts of
interest to disclose.

References

1. Craig JP, Nichols KK, Akpek EK, Caffery B, Dua HS,
Joo C, Liu Z, Nelson JD, Nichols JJ, Tsubota K, Stapleton
F. TFOS DEWS II Definition and Classification report.
Ocul Surf. 2017; 15:276-283.

2. Hakim FE, Farooq AV. Dry eye disease: An update in
2022. JAMA. 2022; 327:478-479.

3. Wan KH, Chen LJ, Young AL. Depression and anxiety in
dry eye disease: A systematic review and meta-analysis.
Eye (Lond). 2016; 30:1558-1567.

4. Safir M, Twig G, Mimouni M. Dry eye disease

management. BMJ. 2024; 384:¢77344.

5. Zhuang-Yan A, Syed YY. Perfluorohexyloctane
ophthalmic solution: A review in dry eye disease. Drugs.
2024; 84:441-448.

6. O'Neil EC, Henderson M, Massaro-Giordano M, Bunya
VY. Advances in dry eye disease treatment. Curr Opin
Ophthalmol. 2019; 30:166-178.

7. Jones L, Downie LE, Korb D, et al. TFOS DEWS II
management and therapy report. Ocul Surf. 2017; 15:575-
628.

8. Clayton JA. Dry eye. N Engl J Med. 2018; 378:2212-
2223.

9. US FDA. FDA-approved Drugs. https://www.accessdata.
fda.gov/drugsatfda_docs/appletter/2025/2173700rig1s00
Oltr.pdf (accessed June 1, 2025).

10. Yang JM, Li F, Liu Q, Ruedi M, Wei ET, Lentsman M,
Lee HS, Choi W, Kim SJ, Yoon KC. A novel TRPMS8
agonist relieves dry eye discomfort. BMC Ophthalmol.
2017; 17:101.

11. Yang JM, Wei ET, Kim SJ, Yoon KC. TRPMS8 channels
and dry eye. Pharmaceuticals (Basel). 2018; 11:125.

12. Parra A, Madrid R, Echevarria D, Del Olmo S,
Morenilla-Palao C, Acosta MC, Gallar J, Dhaka A, Viana
F, Belmonte C. Ocular surface wetness is regulated by
TRPMS8-dependent cold thermoreceptors of the cornea.
Nat Med. 2010; 16:1396-1399.

13. Yoon HJ, Kim J, Yang JM, Wei ET, Kim SJ, Yoon KC.
Topical TRPMS8 agonist for relieving neuropathic ocular
pain in patients with dry eye: A pilot study. J Clin Med.
2021; 10:250.

14. Valdes-Arias D, Locatelli EVT, Sepulveda-Beltran PA,
Mangwani-Mordani S, Navia JC, Galor A. Recent United
States developments in the pharmacological treatment of
dry eye disease. Drugs. 2024; 84:549-563.

15. Wirta DL, Senchyna M, Lewis AE, Evans DG, McLaurin
EB, Ousler GW, Hollander DA. A randomized, vehicle-
controlled, Phase 2b study of two concentrations of the
TRPMBS receptor agonist AR-15512 in the treatment of
dry eye disease (COMET-1). Ocul Surf. 2022; 26:166-
173.

16. TRYPTYR (acoltremon) ophthalmic solution.
https://www.accessdata.fda.gov/drugsatfda docs/
label/2025/217370s000Ibl.pdf (accessed June 16, 2025).

17. Alcon Inc. Alcon Announces Positive Topline Results
From Phase 3 COMET Trials of AR-15512, a Novel
Topical Drug Candidate for Dry Eye. https://alcon.widen.
net/s/gvpbnqtpql/ar-15512_global-press-release_final
(accessed June 1, 2025).

Received June 3, 2025; Revised June 20, 2025; Accepted June
22,2025.

*Address correspondence to:

Fusheng Sun, Department of Pharmacy, Qingdao Municipal
Hospital, University of Health and Rehabilitation Sciences,
Qingdao, Shandong, China.

E-mail: clinphar slyy@163.com

Released online in J-STAGE as advance publication June 27,
2025.

@11)



