
The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item 
Section/line 

number, or reason Recommendation
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a.	 Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide etails of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a.	 Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c.	 For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a.	 State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 Describe who was aware of the group allocation at the different stages of the 
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a.	 Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a.	 Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a.	 Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
status, genetic modification status, genotype, and any previous procedures.

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c.	 Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
and sex, key methods, principal findings, and study conclusions.

Background 12 a.	 Include sufficient scientific background to understand the rationale and 
context for the study, and explain the experimental approach.

b.	 Explain how the animal species and model used address the scientific 
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
appropriate, specific hypotheses being tested.

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
applicable). If ethical approval was not sought or granted, provide a justification.

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a.	 Describe any interventions or steps taken in the experimental protocols to 
reduce pain, suffering and distress.

b.	 Report any expected or unexpected adverse events.

c.	 Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
scientific 
implications

17 a.	 Interpret the results, taking into account the study objectives and hypotheses, 
current theory and other relevant studies in the literature.

b.	 Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 Comment on whether, and how, the findings of this study are likely to generalise 
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
question, key design features, and analysis plan) was prepared before the study, 
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a.	 Declare any potential conflicts of interest, including financial and non-financial. 
If none exist, this should be stated.

b.	 List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: Methods Section 2.2-2.3:



Time-gradient study: 4 groups (15, 30, 45, 60 minutes exposure, n=3 per group). Intervention study: 7 groups including blank control, honey, olive oil, MOH, apple cider vinegar, vitamin D drops, and medical glycerin (n=3 per group).
	Study design - 1b: Methods Section 2.2-2.3:



Experimental unit: Individual ovine nasal septal cartilage specimens (3cm × 3cm segments, 2000-3000 μm thick)
	Sample size - 2a: Methods Section 2.2-2.3:



Time-gradient study: n=3 per group (4 groups, total 12 specimens). Intervention study: n=3 per group (7 groups, total 21 specimens). Total specimens: 33. Tissues obtained from post-slaughter ovine specimens from licensed abattoir.
	Sample size - 2b: Sample size based on standard in vitro experimental design for preliminary studies. No formal power calculation performed due to exploratory nature of the study.
	Inclusion and exclusion criteria - 3a: Methods Section 2.1:



Inclusion criteria: Ovine nasal septal cartilage sections with thickness 2000-3000 μm, obtained from licensed abattoir. Exclusion criteria: Specimens with visible damage or irregular thickness. Criteria established a priori.
	Inclusion and exclusion criteria - 3b: In 60-minute group, two samples demonstrated full-thickness perforation and were excluded from analysis (n=1 remaining). All other groups had complete data with no exclusions.
	Inclusion and exclusion criteria - 3c: Time-gradient groups: 15min (n=3), 30min (n=3), 45min (n=3), 60min (n=1). Intervention groups: all n=3 per group.
	Randomisation - 4a: Time-gradient study: Using simple randomization, a computer-generated random number table was employed to randomly assign 12 specimens to 4 time groups.

Intervention study: A completely randomized block design was utilized, with 7 specimens per block. Within each block, specimens were randomly assigned to 7 treatment groups to control for batch effects.


	Randomisation - 4b: All specimens processed under identical conditions (36°C, 0.9% saline, same battery type CR1220). Measurements performed by single-blinded observer. Processing order randomized to minimize temporal bias.
	Blinding - 5: Methods Section 2.4:





Histopathological analysis performed by single-blinded observer for injury depth measurement. Group allocation during tissue processing was not blinded due to different intervention protocols. Data analysis performed with knowledge of group assignments.
	Outcome measures - 6a: Methods Section 2.3:



Primary outcomes: (1) Histological depth of injury (μm), (2) Tissue pH, (3) Residual battery voltage (V). Secondary outcomes: Macroscopic appearance of lesions.
	Outcome measures - 6b: Methods Section 2.3:



Primary outcome measure: Histological depth of injury, used to assess tissue protection efficacy of interventions.
	Statistical methods - 7a: Methods Section 1.3& 2.5:



In the retrospective clinical study, categorical variables (e.g., sex, site of impaction, complications) were presented as frequencies and percentages, while continuous variables were expressed as mean ± standard error of the mean (SEM). Statistical analyses were performed using SPSS version 26.0.

In the in vitro experimental study, comparisons between multiple groups (e.g., tissue injury depth, residual battery voltage) were conducted using one-way analysis of variance (ANOVA) with Bonferroni correction for post hoc multiple comparisons. Analyses were performed using GraphPad Prism version 10. Statistical significance was set at P < 0.05.


	Statistical methods - 7b: To ensure the validity of ANOVA, the Shapiro–Wilk test was used to assess the normality of the data distribution within each group. Additionally, the Brown–Forsythe test was used to assess the homogeneity of variances across groups. All data were confirmed to meet the assumptions for one-way ANOVA, and no alternative non-parametric methods were required.
	Experimental animals - 8a: Methods Section 2.1:



Ovine nasal septal cartilage specimens were obtained as post-slaughter by-products from a licensed abattoir in Ningxia, China. The precise age, sex, and breed of the animals were not recorded, as tissues were sourced from routine food-processing operations. Samples were trimmed to a uniform size(3cm×3cm) and selected based on consistent thickness (2–3 mm), as determined by caliper measurements.
	Experimental animals - 8b: Provenance: Yongsheng Slaughterhouse, Haiyuan County, Ningxia, China (License No. 503001863). Health status: From licensed abattoir compliant with Chinese Animal Welfare Act. No genetic modifications. No previous procedures as tissues were post-slaughter by-products.
	Experimental procedures - 9a: Methods Section 2.1-2.3:



After thawing and rewarming frozen ovine nasal septal cartilage in a 37 °C incubator for 1 hour, specimens with a thickness of 2000–3000 μm were selected and trimmed into 3 cm × 3 cm segments. These segments were immersed in 0.9% saline at 36 °C. A 3 V lithium button battery (CR1220) was placed with its negative pole in full contact with the surface of each cartilage segment.
	Experimental procedures - 9b: Time-gradient: exposure for 15, 30, 45, or 60 minutes. Intervention study: 5 drops of test reagent applied every 10 minutes for 30 minutes total
	Experimental procedures - 9c: Laboratory conditions simulating in vivo environment (36°C saline). 1-hour acclimatisation at 37°C prior to experimentation.
	Experimental procedures - 9d: Rationale: Simulate nasal cavity conditions to evaluate battery-induced injury progression and test mitigation strategies.
	Results - 10a: Results Section 2.1-2.2:



Time-gradient results: 15min (773.7±42.7 μm), 30min (2160±43.8 μm), 45min (2393±58.7 μm). Intervention results: Control (2109±53.2 μm), Honey (685.3±92.2 μm), MOH (1038±145.1 μm), Glycerin (1275±39.6 μm), etc. All data presented as mean±SEM.
	Results - 10b: All data presented as mean±SEM.<br>b. Effect sizes and confidence intervals not explicitly reported, but statistical significance indicated with P-values and significance levels.
	Abstract - 11: Abstract:Includes research objectives (characterize pediatric cases and evaluate mitigation strategies), animal species (ovine septal cartilage), key methods (in vitro exposure model with household reagents), principal findings (30-minute critical window, honey/MOH/glycerin protective effects), and conclusions (early intervention recommendations).
	Background - 12a: Background Section:



Comprehensive background on button battery injuries, mechanism of alkaline burns, current treatment gaps, and rationale for prehospital intervention strategies.
	Background - 12b: The sheep nasal septum was chosen based on previous studies and its histological similarity to the human nasal septum. This ex vivo model enables simulation of alkaline tissue injury from button batteries and is appropriate for evaluating intervention efficacy, thereby aligning with the scientific objectives and enhancing translational relevance.
	Objectives - 13: Background Section (final paragraph):Primary objectives: (1) Characterize clinical spectrum of pediatric nasal button battery injuries, (2) Determine critical time window for tissue injury progression, (3) Evaluate efficacy of household reagents in mitigating alkaline injury. Hypothesis: Acidic and non-electrolytic household reagents caBackground Section (final paragraph):n neutralize pH and reduce tissue damage.
	Ethical statement - 14: Methods Section 3:



Institutional Animal Care and Use Committee (IACUC) of Shenzhen Nanshan Hospital approval (approval no. YS-24088). Full ethical review waived due to use of post-slaughter discarded tissues. Tissues obtained from licensed abattoir (License No. 503001863) compliant with Chinese Animal Welfare Act (State Council Decree No. 676).
	Housing and husbandry - 15: N/A Tissues obtained as post-slaughter by-products from licensed commercial abattoir. No live animals housed for this study.
	Animal care and monitoring - 16a: N/A 



No live animals used in this study. All tissues obtained post-slaughter as by-products, eliminating animal welfare concerns during experimentation.
	Animal care and monitoring - 16b: N/A 



No live animals used in this study. All tissues obtained post-slaughter as by-products, eliminating animal welfare concerns during experimentation.
	Animal care and monitoring - 16c: N/A 



No live animals used in this study. All tissues obtained post-slaughter as by-products, eliminating animal welfare concerns during experimentation.
	Interpretation scientific implicationsm - 17a: Discussion Section:



Results interpreted in context of existing literature on button battery injuries, comparison with esophageal models, and clinical implications for prehospital care.
	Interpretation scientific implications - 17b: Discussion Section:



Limitations discussed: ex vivo model lacks blood perfusion and immune responses, fixed contact conditions differ from in vivo variability, ovine tissue thickness exceeds human septal dimensions, food-grade substances may disrupt nasal microenvironment.
	Generalisability/translation - 18: Discussion Section:



Findings directly relevant to human clinical care given anatomical similarity of ovine and human nasal septum. Recommendations for household reagent interventions applicable to prehospital settings. Future in vivo validation studies recommended before clinical implementation. Model findings may generalize to other alkaline injury scenarios.
	Protocol registration - 19: N/A 



No formal protocol registration was performed prior to this study. However, the study design, primary outcomes, and statistical analysis plan were defined in advance and documented internally.
	Data access - 20: Data Availability Statement:Data generated and/or analyzed in this study are available from the corresponding author upon reasonable request.
	Declaration of interests - 21a: Declaration of Interest Statement:



The authors declare that they have no competing interests.
	Declaration of interests - 21b: Shenzhen Municipal Science and Technology Innovation Committee (Grant No. JCYJ20230807093701003), Nanshan District Health System Major Science and Technology Project (Grant No. NSZD2025012), Guangdong Medical Research Foundation (Grant No. A2025293). Role of funders in study design/analysis not explicitly


