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Based on clinical application research progress of thermosensitive
gel in different drug delivery sites
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Abstract: The advantages of local administration are as follow: release drugs directly at the lesion, increase
the drug concentration in lesion location and reduce the side effects of systemic administration. Thermosensitive
gel is one of typical local administration agents. It exhibits the different physical characteristics with the change of
temperature. It is sol-gel at low temperature or storage temperature, while when the temperature rises to the transition
temperature or near the body temperature, it is semisolid gel with a certain viscoelasticity, and can recover rapidly.
It can enhance the local adhesion, which prolongs the local retention time of drugs. As a result, thermosensitive
gel can control and display the release of drugs, which can significantly improve the bioavailability of drugs.
This review summarizes the characteristics of thermosensitive gel, thermosensitive materials, and its application in
different parts: nasal cavity, eye, vagina, periodontal, skin, tumor and joint cavity, based on clinical needs.
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Figure 2 Poloxamer structural formula
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Figure 1 The characteristics of thermosensitive gel, commonly used thermosensitive materials, application in different parts of the nasal

cavity, eye, vagina, periodontal, skin, tumor and joint cavity, and their clinical application
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Figure 3 Poly(N-isopropylacrylamide) structural formula
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Figure 6 Chitosan structural formula
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Table 1 Ophthalmic thermosensitive gel products
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Trade name Route of administration Specification/dose Approval date Main component

Azasite® Ophthalmic 1% 2007/04/27 Bromofenac sodium, Poloxamer 407, polycarbophil
Besivance® Ophthalmic 0.6% 2009/05/28 Besifloxacin, Poloxamer 407, polycarbophil
Bromsite® Ophthalmic 0.075% 2016/04/08 Azithromycin, Poloxamer 407, polycarbophil
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Table 2 Application of thermosensitive gel in different drug delivery sites

Administration site Main constituent Thermosensitive gel material Application
Nasal Chlorphenamine maleate Poloxamer 407, carbomer 934P  Allergic sinusitis
OMV-antigen complex Gantrez°AN119, Pluronic®F127  Antibacterial vaccine
Breviscapine Poloxamer 407, Poloxamer 188  Aerebral thrombosis
Selegilan hydrochloride Poloxamer 407, chitosan Parkinson
Tranexamic acid Chitosan Epistaxis
Tetrandrine Poloxamer 407, Poloxamer 188  Post-traumatic stress disorder
Piribedil Methy! cellulose Parkinson
Ocular Gatifloxacin Poloxamer 407, Poloxamer 188  Bacterial conjunctivitis
Meloxicam Poloxamer 407, Poloxamer 188  Anti-inflammatory and -allergic
Chondroitin sulfate Poloxamer 407, Poloxamer 188  Bacterial conjunctivitis
pRNA-pent PLGA-PEG-PLGA Keratitis
Betaxolol hydrochloride Poloxamer 407, methyl cellulose Glaucoma
Gentamicin Chitosan Microbial keratitis
Ketorolac tromethamine Hydroxypropyl methyl cellulose  Postoperative ocular inflammation
Timolol maleate Poloxamer 407, Poloxamer 188  Glaucoma
Levocarnitine Poloxamer 407, Poloxamer 188 Initial dry eye disease
Vagina Progesterone Chitosan Reproductive system
Curcumin Poloxamer 407, Poloxamer 188  Colpitis mycotica
Butenafine hydrochloride ~ Poloxamer 407, Poloxamer 188  Mycotic infection
Octoxynol-9 Poloxamer 407, Poloxamer 188  Vaginal contraceptives
Periodontal Emodin Chitosan Acute pericoronitis of wisdom teeth
Doxycycline hydrochloride Poloxamer 407, Poloxamer 188  Periodontal gingival plaque
Tacrolimus Chitosan Promote periodontal tissue regeneration
Skin Timolol maleate Poloxamer 407, Poloxamer 188  Infantile hemangioma
Betahistine hydrochloride ~ Poloxamer 407, carbomer Tinnitus
Tramadol Poloxamer 407 Analgesia
Tumor site Gemcitabine/doxorubicin  Carboxymethyl chitosan Prevention of postoperative recurrence

Articular cavity

Norcantharidin
Methotrexate/alendronate
shRNA

Glucosamine hydrochloride
Methotrexate

Lornoxicam

Poloxamer 407, Poloxamer 188
Polyethylene glycol
PLGA-PEG-PLGA

Poloxamer 407, Poloxamer 188
PLGA-PEG-PLGA

Chitosan

Inhibit tumor growth

Bone destruction and lung metastasis caused by osteosarcoma
Gene therapy osteoarthritis

Osteoarthritis

Rheumatoid arthritis

Osteoarthritis
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