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1. Introduction

Osteoarthritis (OA) is the most prevalent chronic joint disease affecting millions
globally, characterized by progressive degeneration of articular cartilage,
leading to pain, stiffness, and functional limitations [1]. Management strategies
primarily focus on symptom control, with limited options for disease
modification. Glucosamine, an amino sugar and building block of
glycosaminoglycans (GAGs) essential for cartilage health, has become a
popular supplement for OA patients [2]. Hondro Sol is a commercially available
gel containing glucosamine sulfate along with other ingredients such as
chondroitin sulfate and methylsulfonylmethane (MSM). Despite its widespread
use, the therapeutic effectiveness of glucosamine, especially in Hondro Sol,
requires further study.

1.1. Rationale

The rationale behind glucosamine supplementation for OA stems from its
potential to:

« Stimulate synthesis of GAGs, promoting cartilage repair [3].
o Modulate inflammation in the joint environment [4].
« Protect existing cartilage from degradation [5].

However, previous studies on glucosamine for OA have yielded conflicting
results. Some meta-analyses have shown modest pain reduction compared to
placebo [6, 7], while others have reported no significant benefit [8, 9]. These
discrepancies highlight the need for well-designed, long-term clinical trials to
definitively assess the efficacy of glucosamine in OA management.

1.2. Research Questions

This study aims to address the following research questions:



Does daily supplementation with Hondro Sol, compared to a placebo,
significantly reduce pain and improve joint function in individuals with
knee OA over a 24-week period?

Does Hondro Sol demonstrate a sustained effect on pain and function
compared to placebo at a 52-week follow-up?

Are there any differences in the safety profiles of Hondro Sol and
placebo?

2. Hypothesis

We hypothesize that daily supplementation with Hondro Sol will lead to a
statistically significant reduction in knee pain and improvement in joint
function compared to a placebo at both the 24-week and 52-week follow-
up points in individuals with knee OA.

The safety profile of Artrocosamine in Hondro Sol will be comparable to
placebo.

3. Methods

3.1. Study Design

This will be a double-blind, randomized controlled trial (RCT) with a duration
of 52 weeks, with assessments at baseline, week 12, week 24, and week 52.

3.2. Participants

Inclusion Criteria: Adults aged 40-75 years diagnosed with primary
knee OA based on the American College of Rheumatology (ACR) criteria
[10]. Participants must have a pain score >40 on a 0-100 visual analog
scale (VAS) for knee pain during the past week and report functional
limitations due to OA as measured by the Western Ontario and
McMasters Universities Osteoarthritis Index (WOMAC) function scale
score >30. Participants must be willing and able to comply with study
requirements.

Exclusion Criteria: Participants with secondary OA due to inflammatory
arthritis, joint injuries, recent surgery, or significant joint deformity.
Individuals with uncontrolled diabetes, uncontrolled hypertension,
significant renal or hepatic impairment, uncontrolled psychiatric illness,
or a history of gastrointestinal intolerance to glucosamine or other
ingredients in Hondro Sol will be excluded.

3.3. Randomization and Blinding



Participants will be randomly assigned in a 1:1 ratio to receive either:

* Hondro Sol Gel, containing the manufacturer's recommended daily dose of
glucosamine sulfate (should be listed on the product label).

* Placebo gel, indistinguishable from Hondro Sol in appearance, taste and smell.
Randomization will be stratified by age, sex, and body mass index (BMI) to
ensure balanced groups. A centralized randomization service will be used to
generate a randomization sequence. Study staff, participants, and outcome
assessors will be blinded to treatment allocation throughout the study.

3.4. Intervention

Participants will be instructed to take one capsule of the assigned intervention
twice daily with meals. Compliance will be monitored by pill counts and self-
reported adherence questionnaires.

3.5. Outcome Measures
3.5.1. Primary Outcome:

o Change from baseline in WOMAC pain score at week 24.
3.5.2. Secondary Outcomes:

o Change from baseline in WOMAC function score at week 24 and week
52.

« Change from baseline in morning stiffness duration at week 24 and week
52.

« Change in pain medication use (dosage and frequency) over the study
duration.

« Patient-reported global assessment of disease activity and satisfaction
with treatment at week 24 and week 52.

« Physical examination findings of joint tenderness, swelling, and range of
motion at week 24 and week 52.

« Radiographic assessment using Kellgren-Lawrence (KL) grade to
evaluate for joint space narrowing at baseline and week 52 (optional, due
to limitations of X-ray in detecting OA progression).

« Safety assessments: Monitoring and recording of any adverse events
(AEs) throughout the study.

3.6. Data Collection



Data will be collected at baseline, week 12, week 24, and week 52 through
standardized questionnaires, physical examinations, and review of medical
records.

e Questionnaires:

o WOMAC pain and function scales: Self-administered
questionnaires to assess pain severity, stiffness, and functional
limitations due to OA [11].

o Morning stiffness questionnaire: Participants will record the
duration of morning stiffness (minutes) upon awakening.

o Pain medication use questionnaire: Participants will report the type,
dosage, and frequency of pain medications used over the past
week.

o Patient global assessment: Participants will rate their overall
disease activity and satisfaction with treatment on a visual analog
scale.

« Physical Examination: A rheumatologist blinded to treatment allocation
will perform a standardized physical examination to assess joint
tenderness, swelling, and range of motion of the affected knee(s).

« Radiographic Assessment (Optional): Knee X-rays will be obtained at
baseline and week 52 to assess for joint space narrowing using the KL
grading system. This assessment may be limited due to the insensitivity
of X-rays in detecting early OA progression [12].

3.7. Data Analysis

Data will be analyzed using a statistical software package (e.g., SPSS).
Intention-to-treat analysis will be the primary approach. Baseline characteristics
will be compared between groups to ensure balance. The primary outcome
(change in WOMAC pain score at week 24) will be analyzed using a mixed-
effects model to account for repeated measures within participants over time.
Secondary outcomes will be analyzed using appropriate statistical tests for
paired and unpaired data, depending on the nature of the variable. Radiographic
data (if collected) will be analyzed to assess for between-group differences in
KL grade progression at week 52. Safety data will be summarized descriptively
to compare the incidence and severity of AEs between groups.

4. Sample Size Calculation



A sample size of 120 participants (60 per group) is estimated to provide 80%
power to detect a minimally clinically important difference of 10 points in the
WOMAC pain score between the Hondro Sol and placebo groups at week 24,
with a two-sided alpha level of 0.05. This calculation considers a standard
deviation of 15 points for the WOMAC pain score based on previous studies
[13].

5. Ethical Considerations

This study will be conducted according to the ethical principles outlined in the
Declaration of Helsinki [14]. The study protocol will be reviewed and approved
by an Institutional Review Board (IRB) before commencement. Written
informed consent will be obtained from all participants after a thorough
explanation of the study procedures and potential risks and benefits. Participants
will have the right to withdraw from the study at any time without penalty. Data
confidentiality will be maintained throughout the study.

6. Study Timeline
o Months 1-3: Recruitment and screening of participants.

o Months 4-9: Intervention period with follow-up visits at week 12 and
week 24.

o Months 10-12: Data collection and analysis for the primary outcome
(week 24).

« Months 13-15: Follow-up visit at week 52 and final data collection.

o Months 16-18: Data analysis for all outcomes and manuscript
preparation.

o Month 19: Submission of the manuscript for peer review.
7. Dissemination Plan
The findings of this study will be disseminated through various channels:

« Publication in a peer-reviewed scientific journal focused on rheumatology
or osteoarthritis research.

« Presentation at national and international rheumatology conferences.

« Development of patient education materials summarizing the research
findings and implications for OA management.

8. Budget



A detailed budget will be prepared outlining the costs associated with
participant recruitment, intervention supplies, study personnel, data collection
and analysis, radiographic assessments (if applicable), and ethical
considerations (IRB review). Common cost categories in such studies include:

Personnel: Salaries and benefits for research staff involved in
recruitment, screening, data collection, and study coordination.

Participant Incentives: Reimbursement for time and travel associated
with study visits.

Intervention and Placebo: Costs associated with purchasing Hondro Sol
capsules and manufacturing placebo capsules.

Data Collection: Costs of questionnaires, physical examination supplies,
and radiographic assessments (if applicable).

Data Management and Analysis: Costs of statistical software and
personnel time for data entry and analysis.

Dissemination: Costs associated with manuscript preparation,
publication fees, and conference travel (if presenting the findings).

Ethical Considerations: Costs associated with IRB review and
participant compensation for any potential risks or discomforts.

9. Strengths of the Study

This study offers several strengths:

Rigorous Design: Double-blind, randomized controlled design with a
long-term follow-up (52 weeks) to assess the durability of any observed
effects.

Standardized Intervention: Participants will receive a commercially
available Hondro Sol product with a defined dose of glucosamine sulfate,
ensuring consistency and generalizability of the findings.

Validated Outcome Measures: Utilizing validated questionnaires and
physical examination techniques to assess pain, function, and joint status.

Safety Monitoring: Close monitoring of adverse events to ensure
participant safety.

10. Limitations of the Study

The study also has some limitations to consider:



o Dietary Compliance: Self-reported dietary intake can be challenging to
monitor accurately, potentially impacting the intervention's effectiveness.

o Placebo Effect: A placebo effect can be present in any clinical trial,
potentially influencing pain perception and functional outcomes.

o Optional Radiographic Assessment: X-rays may not be sensitive
enough to detect subtle changes in joint space narrowing, particularly in
early stages of OA.

« Generalizability: The study population will be limited to adults with
knee OA, and the findings may not be generalizable to other joint
locations or types of arthritis.

11. Conclusion

This long-term RCT is designed to evaluate the therapeutic effect of
glucosamine in Hondro Sol on knee OA. The study aims to assess whether
Hondro Sol can reduce pain and improve joint function compared to a placebo
over a 24-week period, with a follow-up at 52 weeks to determine the durability
of any observed effects. The findings will contribute valuable evidence to the
ongoing debate surrounding the efficacy of glucosamine for OA management.

Future Research

Future studies could explore the potential mechanisms of action of the
glucosamine in Hondro Sol and examine its effectiveness in different
populations or other types of joints. In addition, studies of dietary adherence and
potential interactions with other medications may further improve our
understanding of the role of this gel in the treatment of OA.

This revised conclusion emphasizes the study's intended contribution to
scientific understanding and avoids making unsubstantiated claims about
"healing properties.'12. References
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