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Research progress on novel technologies and evaluation methods for
nasal drug delivery

LI Lin DU Hui-hui LIU Yanxun FAN Xiao-yu YE Jin-hong SHEN Huijuan LI Peng-yue" DU Shou-ying’
( School of Chinese Materia Medica Beijing University of Chinese Medicine Beijing 102488 China)

Abstract  Focused on the challenges in brain disease treatment and advancements in nose-to-brain delivery research this article
summarized current progress in nasal drug delivery research and proposed several novel evaluation models for nasal drug absorption. By
reviewing five types of evaluation models-ex vivo animal tissue models in situ perfusion models in vivo pharmacokinetic models in
vitro cell models and computational fluid dynamics model-it clarified the distinct advantages of nasal drug delivery compared to other
administration routes. Furthermore by outlining emerging nasal drug delivery technologies and irritation evaluation methods it explored
the cutting-edge directions of nose-to-brain delivery. This provides essential support for the selection of nose-to-brain delivery dosage
forms and paves new paths for the advancement of nasal drug delivery.
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Table 1 List of marketed nasal drug products approved overseas ( 2015—2025)
( ) /
Narcan ® 2015 11 18/ (01C)
( USFDA)

Onzetra Xsail ® 2016 1 27 /USFDA
Kovanaze ® ; 2016 6 29 /USFDA USFDA

Flonase Sensimist 2016 8 2 /USFDA
Allergy Relief ®
Xhance ® 2017 9 18 /USFDA
Goprelto ® 2017 12 14 /USFDA USFDA
Noctiva ® 2017 3 3 /USFDA (2023  USFDA )
Nyxoid ® 2019/ (EMA)
Tosymra ® 2019 1 25 /USFDA
Spravato ® 2019 3 5 /USFDA NMDA
Nayzilam ® 2019 5 17 /USFDA USFDA
Bagsimi ® 2019 7 24 /USFDA
Valtoco ® 2020 1 10 /USFDA USFDA
Numbrino ® 2020 1 10 /USFDA
Gimoti ® 2020 6 19 /USFDA
Kloxxado ® (8 mg) 2021 4 29 /USFDA (4mg) 2
Astepro Allergy ® 2021 6 17 /USFDA

( Children’s) Astepro 2021 6 17 /USFDA
Allergy ®
Trudhesa ® 2021 9 2 /USFDA
Tyrvaya ® 2021 10 15 /USFDA USFDA
Ryaltris ® ; 2022 1 13 /USFDA ( )

( )

Nasonex 24HR Al- 2022 5 17 /USFDA
lergy ®
iNCOVACC ® 2022/ ( Pneucolin ® )

( CDSCO) 2019
INP105 ® 2023  /USFDA 5~10 min
Rextovy ® 2023 3 7 /USFDA
Zavzpret ® zavegepant hydrochloride 2023 3 9 /USFDA CGRP
Opvee ® 2023 5 22 /USFDA
RiVive ® 2023 7 28 /USFDA OoTC
Rezenopy ® 2024 4 19 /USFDA
Neffy ® 2024 8 9 /USFDA USFDA
Atzumi ® 2025 4 30 /USFDA
5
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Fig.1 Rat nasal single-pass perfusion model
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Fig.2 Rat nasal recirculating perfusion model
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