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Application of High-Concentration 35 kDa
Hyaluronic Acid Fragment Gel in the Treatment
of mild Gingival Recession and Periodontal
Inflammation: A Case Series 
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ABSTRACT
	[bookmark: _Hlk218504262]Background: Periodontal disease is a chronic inflammatory condition characterized by gingival redness and bleeding in its early stages, which can progress to gingival recession and tooth mobility in severe cases. Increasing evidence suggests that periodontal disease represents a systemic chronic inflammatory disorder often associated with cardiovascular diseases. Therefore, its effective management is crucial for overall health. Hyaluronic acid (HA), an essential component of gingival connective tissue, possesses anti-inflammatory and tissue-repairing properties. Low-molecular-weight HA fragments have been proven effective in reducing inflammation in skin and mucosal applications; however, their role in gingival repair remains unclear.
[bookmark: _Hlk218504285]Methods: This case series included four male patients with mild gingival recession (Miller Class I or II) and chronic gingival or radicular pain associated with periodontal disease. All participants applied a 10% high-concentration 35 kDa HA fragment gel twice daily—to the teeth and gingiva—over a 42-day treatment period. Gingival growth was measured visually by comparing root exposure length before and after treatment. Standardized pain and discomfort scales were used to assess changes in gingival pain, redness, swelling, itching, and bleeding induced by tooth brushing.
[bookmark: _Hlk218504303]Results: After 42 days of treatment, the average gingival regrowth was 1.2 mm, with the exposed dark root surface decreasing from 1.4 ± 0.2 mm to 0.2 ± 0.1 mm. The average chronic gingival or radicular pain score dropped from 2.4 to 0. Gingival itching and discomfort disappeared within 30 seconds of application, redness and swelling improved markedly within 4 days, and brushing-induced bleeding stopped within 2 days. All patients demonstrated excellent compliance, and no adverse reactions were observed.
Conclusion: Topical application of a 10% HA35 gel was associated with improvement in mild gingival recession and periodontal inflammatory symptoms in this small case series. This formulation shows promising potential for periodontal-related gingival repair and home oral care, warranting further clinical investigation.
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1. INTRODUCTION
Periodontal disease is characterized by chronic inflammation of the periodontal tissues. In its early stages, it typically manifests as gingival redness, swelling, bleeding, and pain. As the disease progresses, gingival recession, root exposure, tooth mobility, and even tooth loss may occur. Gingival tissue, an essential component of the periodontal supporting structure, consists of epithelium, lamina propria, and abundant connective tissue. It plays a crucial role in maintaining the periodontal barrier, preventing bacterial invasion, and ensuring tooth stability (1,2).
Gingival health depends on adequate local blood circulation, balanced matrix metabolism, and epithelial integrity. Under persistent inflammatory stimulation, inflammatory mediators such as interleukin-1β and tumor necrosis factor-α, together with matrix metalloproteinases, continuously degrade collagen and the extracellular matrix, leading to tissue disintegration, attachment loss, and ultimately gingival recession (3). Furthermore, decreased gingival barrier function has been shown to correlate closely with local pain, itching, and redness—symptoms that are particularly prominent in the early stages of periodontal disease. As gingival inflammation becomes more widespread, periodontitis is increasingly recognized as a chronic systemic inflammatory disease, often associated with cardiovascular and cerebrovascular comorbidities (4). Therefore, effective treatment of gingival inflammation is essential for overall health maintenance.
HA is an important component of the gingival connective tissue and extracellular matrix, contributing to hydration, cellular migration, and tissue repair (5). 35 kDa  Low-molecular-weight HA fragment (HA35) have been shown to modulate inflammatory responses and promote tissue repair. Clinical studies have demonstrated that a 10% high-concentration HA35 gel, when applied topically to the skin, can significantly alleviate pain, itching, and redness, while also accelerating wound healing (International Patent Application No. PCT/2025/01344377) (6–8). The proposed mechanisms involve interaction with TRPV1/A1 calcium ion channels and the lymphatic endothelial receptor LYVE-1, leading to inhibition of Ca²⁺ influx and promotion of lymphatic circulation, thereby reducing local inflammation and pain activation (9-13).
Based on these findings, we hypothesized that topical application of this HA fragment gel to gingival tissue may improve inflammatory status, promote gingival regeneration in areas of recession, and relieve pain and swelling through similar mechanisms. This study represents the first clinical exploration of the efficacy and safety of a 10% high-concentration HA35 gel in patients with mild gingival recession and chronic gingival or radicular pain associated with periodontal disease.
2. Case REPORTS and Methods
2.1 Study Participants
Four male patients aged 66, 64, 57, and 54 years were enrolled in this case series. All patients presented to Yihai Dental Hospital (Qingdao, China) with a history of periodontal disease accompanied by gingival recession and chronic gingival or radicular pain.
Gingival recession was clinically assessed using the Miller classification system. The first patient, a 66-year-old man, had a six-year history of periodontal disease, presenting with gingival recession with localized root exposure at the left maxillary lateral incisor, chronic gingival or radicular pain, gingival redness and swelling, and brushing-induced bleeding. The remaining three patients—aged 64, 57, and 54 years—had a four-year history of periodontal disease with similar clinical features, including localized gingival recession with root exposure (primarily near the right maxillary canine), chronic gingival or radicular pain, gingival redness, and brushing-induced bleeding. 
2.2 Treatment Protocol
All patients received 10% high-concentration HA35 gel (HA Brushing Gel，product code: Q/0285HND044) as part of their treatment. Previous safety evaluations have demonstrated that HA35 at this concentration are well tolerated and safe for use in healthy adults (7,8). Patients were instructed to apply the gel twice daily, in the morning and evening, for a total duration of 42 consecutive days. The administration procedure followed a standardized protocol: patients first brushed their teeth using an electric toothbrush for routine cleaning, then applied the 10% HA35 gel by gently brushing it over the gingiva, teeth, and gingival margin for approximately three minutes.
2.3 Evaluation of Gingival Recession
Gingival recession was clinically assessed using the Miller classification system. In this case series, all treated sites corresponded to Miller Class I or Class II recession, characterized by limited marginal tissue loss without severe interproximal attachment loss or radiographic alveolar bone destruction. At baseline, the length of exposed root surfaces ranged from approximately 1 to 2 mm, consistent with mild gingival recession.
The degree of gingival recession was evaluated using a direct visual comparison method. A 1-mm precision ruler was used to measure the length of the darkly exposed root surface of the affected tooth or crown before and after treatment, as illustrated schematically in Figure 1AB. Gingival regrowth was defined as the difference between pre- and post-treatment exposure lengths.For each patient, three representative teeth (n = 3) were randomly selected for measurement, and the results were expressed as mean ± standard deviation (Mean ± SD). 
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Figure 1A–B. Schematic Illustration of Gingival Recession and Gingival Regrowth Measurements.
2.4 Assessment of Gingival Pain, Redness, and Swelling
All participants were cognitively capable of self-assessment and used a standardized Numerical Rating Scale (NRS) (13,14) to evaluate subjective symptoms. Chronic gingival or radicular pain was rated both before and after the 42-day treatment period. To assess immediate discomfort (itching or stinging) during initial brushing, patients recorded their sensations 30 seconds before and after the first application (0 = no discomfort, 10 = severe discomfort). Gingival redness and swelling were scored before and four days after treatment (0 = none, 10 = most severe). Gingival bleeding was evaluated qualitatively by recording whether bleeding induced by brushing had ceased two days after treatment compared to baseline.
3. Results
After 42 consecutive days of treatment with a 10% high-concentration HA35 fragment gel, all four male patients with mild gingival recession and chronic gingival or radicular pain demonstrated consistent and marked clinical improvement across structural, inflammatory, sensory, and functional parameters (Table 1). All participants showed excellent treatment compliance, and no adverse events, local irritation, allergic reactions, or secondary infections were observed throughout the intervention period.
Table 1. Integrated Clinical Outcomes of 10% HA35 Fragment Gel Treatment in Four Patients with Gingival Recession 
	Outcome Measure
	Time Point
	Patient 1
	Patient 2
	Patient 3
	Patient 4
	Mean± SD

	Gingival tissue growth
	Baseline (mm)
	1.6±0.2
	1.5±0.5
	1.6±0.3
	1.3±0.3
	1.4 ± 0.2

	
	Day 42 (mm)
	0.2±0.2
	0.3±0.2
	0.2±0.2
	0.0±0.0
	0.2 ± 0.1

	Chronic gingival or radicular pain
	Baseline
	2.3
	2.6
	2.4
	2.3
	2.4 ± 0.1

	
	Day 42 
	0.0
	0.0
	0.0
	0.0
	0.0 ± 0.0

	Gingival itching and discomfort
	Baseline
	3.3
	3.0
	2.0
	3.0
	2.8 ± 0.6

	
	30 sec after brushing
	0.0
	0.0
	0.0
	0.0
	0.0 ± 0.0

	Gingival redness and swelling
	Baseline
	3.0
	3.0
	3.0
	2.0
	2.8 ± 0.5

	
	Day 4
	0.0
	0.0
	0.0
	0.0
	0.0 ± 0.0


At baseline, all patients exhibited visible gingival recession accompanied by inflammatory manifestations, including gingival redness, swelling, and bleeding during brushing. The mean exposed root surface length was 1.4 ± 0.2 mm. After 42 days of treatment, the mean exposed length was reduced to 0.2 ± 0.1 mm, corresponding to an average gingival tissue regrowth of approximately 1.2 mm. Complete root surface coverage was observed in one patient, indicating substantial reversal of gingival recession.
Representative paired clinical photographs from two different patients are shown in Figure 2A and Figure 2B, respectively. In both patients, post-treatment images demonstrate clear gingival tissue regrowth with reduction of exposed root surfaces, together with marked improvement in inflammatory signs.
[image: ]
Figure 2A-B. Clinical photographs showing gingival tissue regeneration and inflammation resolution before and after treatment. Note: These images are provided solely as illustrative examples to visually demonstrate localized gingival changes following treatment.
Chronic gingival or radicular pain was present in all patients at baseline, with a mean score of 2.4 ± 0.1. After 42 days of treatment, pain scores decreased to 0 in all cases, indicating complete symptom resolution. Gingival itching and discomfort were rapidly relieved, with all patients reporting complete symptom disappearance within 30 seconds of brushing during the treatment period.
Inflammatory changes improved rapidly in parallel with gingival tissue regeneration. In the two representative cases shown (Figure 2A and 2B), gingival redness and swelling visibly subsided after treatment, with restoration of normal gingival coloration. Quantitatively, redness and swelling scores normalized to 0 in all patients within 4 days of treatment. In addition, all patients initially reported gingival bleeding during brushing, which completely resolved within 2 days of HA35 fragment gel application, resulting in markedly improved brushing comfort.
Overall, these findings demonstrate consistent therapeutic effects across different patients, characterized by gingival tissue regeneration accompanied by rapid resolution of inflammation, pain relief, and functional recovery, yielding a 100% response rate across all evaluated clinical parameters.
4. DISCUSSION
This case series demonstrated that a 42-day treatment with a 10% high-concentration HA35 fragment gel was associated with clinically observable improvement in four male patients presenting with mild gingival recession and chronic gingival or radicular pain. As illustrated in Figure 1A–B, each patient exhibited 3–4 measurable sites of root exposure that served as defined observation points. Following treatment, these recessed areas were largely covered by regenerated gingival tissue, with an average gingival regrowth of 1.2 mm (Table 1). In parallel, chronic gingival or radicular pain resolved completely, while early inflammatory manifestations—including itching, erythema, and brushing-induced bleeding—subsided rapidly. Taken together, these findings suggest that HA35 fragment gel may exert combined anti-inflammatory, analgesic, and soft-tissue regenerative effects in the gingival environment.
The observed clinical benefits may be explained by multiple, potentially time-dependent biological mechanisms. Previous studies have shown that low-molecular-weight hyaluronan fragments possess enhanced tissue permeability and bioactivity (9,10), enabling interaction with superficial gingival tissues to suppress inflammatory signaling and support epithelial barrier repair. In addition, HA35 has been reported to interact with TRPV1 and TRPA1 ion channels as well as the lymphatic endothelial receptor LYVE-1 (8), which may contribute to modulation of neuro-immune pathways involved in pain perception and local inflammatory responses. Beyond these early effects, low-molecular-weight HA fragments have also been shown to stimulate fibroblast migration and collagen synthesis (16), thereby providing a structural basis for gingival reattachment and soft-tissue regeneration. These mechanistic considerations are consistent with our previous observations in cutaneous models (5–7), suggesting that 35 kDa HA fragments may exert broadly conserved anti-inflammatory, analgesic, and pro-regenerative effects across different epithelial tissues.
[bookmark: _Hlk218504416]The temporal pattern of clinical improvement observed in this study further supports this mechanistic framework. Gingival redness improved within approximately four days, brushing-induced bleeding resolved within two days, and chronic gingival or radicular pain disappeared entirely by day 42. Compared with conventional mechanical periodontal interventions or medicated mouth rinses—particularly in patients with mild gingival recession or during the maintenance phase—topical application of an HA fragment gel offers several practical advantages, including non-invasive administration, ease of use, and high patient adherence. Its ability to reduce inflammation at an early stage while supporting subsequent soft-tissue regeneration highlights its potential value as an adjunctive strategy for periodontal maintenance and home-based oral care. In addition to these longer-term effects, an unexpected and clinically notable finding was the ultra-rapid relief of gingival itching and discomfort observed within approximately 30 seconds following application of the 10% HA35 gel (Table 1). Given the short time frame, this immediate effect is unlikely to depend solely on direct molecular penetration of hyaluronan fragments into gingival tissues. Rather, it suggests the involvement of alternative mechanisms that do not require classical pharmacokinetic tissue distribution, such as rapid modulation of sensory nerve endings or surface receptor–mediated neuro-immune signaling. This observation does not fully align with conventional pharmacodynamic models and therefore represents a hypothesis-generating finding that warrants further experimental investigation. Notably, in two patients (aged 66 and 54 years), clinical diagnostic assessment indicated the presence of deeper periapical inflammatory involvement, one of which was associated with an incompletely treated root canal, suggesting that the reported pain was at least partly attributable to deeper inflammatory involvement of the periapical tissues rather than superficial gingival irritation alone. In this context, a series of preliminary and unpublished clinical observations have documented ultra-rapid relief (within approximately 30 seconds) of inflammatory or neuropathic pain extending to depths of about 1 cm following topical application of a 10% high-concentration HA35 fragment preparation, including presentations such as herpes zoster–related chest pain, supraorbital and temporal pain, temporomandibular joint pain, finger joint pain, and gout-related hallux pain. Although these observations are anecdotal and not intended to demonstrate therapeutic efficacy, they provide contextual support for the hypothesis that the analgesic effects of HA35 may involve rapid, non–penetration-dependent mechanisms, consistent with the immediate pain relief observed in the present gingival case series.
Despite these encouraging findings, several limitations should be acknowledged. The small sample size and lack of a randomized control group restrict the generalizability of the results and underscore the need for larger, controlled clinical trials. Gingival recession was primarily assessed through clinical inspection and visual comparison, which may introduce subjective measurement bias. In addition, standardized full-mouth photographic documentation was not available for all patients; therefore, only representative localized images are presented, and the photographic material has limited sensitivity for quantitatively assessing all reported parameters. Although the measurement approach illustrated in Figure 1A–B has limited resolution, it represents a pragmatic and exploratory method for estimating changes in gingival status in a real-world clinical setting. Future studies should incorporate more objective and higher-resolution assessment tools, such as standardized full-mouth digital photography, quantitative periodontal indices, histological evaluation, and biomarker analyses, to more precisely characterize gingival changes and to further elucidate the molecular mechanisms and long-term therapeutic potential of HA35-based interventions.
5. CONCLUSION
The 10% high-concentration HA35 fragment gel was associated with consistent clinical improvements in gingival recession and inflammatory symptoms in this small case series and demonstrated good local tolerability and safety. These observations suggest that HA35 gel may represent a potential adjunctive approach for gingival symptom management and maintenance of gingival health; however, further validation in well-designed, controlled clinical studies is required.
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