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ABSTRACT

Background: Nutritional formulations intended to support mood and joint health often underperform
because active ingredients are combined without ratio control, salt-form standardization, or
protection against oxidative and gastrointestinal degradation. Objective: We evaluated the NVTIA
SAMe-5-HTP-St. John’s wort platform by aligning its development-stage formulation dataset with
published clinical evidence relevant to mood support and joint maintenance. Methods: We reviewed
five NVTIA embodiments and one comparator across dosage-form quality, accelerated stability, a
mouse forced-swimming model, and a rat osteoarthritis model, and we matched these findings to
randomized trials and meta-analyses on SAMe, St. John’s wort, and 5-HTP. Results: Across
embodiments, active-content loss after 6 months of accelerated storage remained 2.8—-3.5%. In
mice, immobility time decreased by 40.4%-49.6% versus blank control, compared with 33.8% for
the comparator. In osteoarthritic rats, cartilage matrix synthesis reached 987-1089 cpm/mg and
synovial-fluid viscosity 10.1-11.2 mPa-s, compared with 721 cpm/mg and 7.2 mPa-s in the
comparator. Published evidence showed that SAMe was superior to placebo in a 2024 meta-analysis
of 23 randomized trials, St. John’s wort extract WS 5570 outperformed placebo in a 375-patient trial
of mild-to-moderate depression, and 5-HTP improved depressive-symptom scores in a 2025
randomized trial in older adults, albeit with limited sample size. Conclusions: The NVTIA platform is
best understood as a ratio-defined, quality-standardized, multi-mechanistic formulation whose
apparent advantages arise from formulation architecture rather than ingredient listing alone. The
currently available evidence most strongly supports formulation robustness and translational
plausibility; prospective controlled trials of the finished NVTIA product remain necessary.
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1. INTRODUCTION

Depressive symptoms and osteoarthritis both impose a substantial burden on daily function and
quality of life. The World Health Organization estimates that depression affects roughly 5% of adults
worldwide and notes that psychological interventions remain first-line care for mild depression, while
osteoarthritis is a major contributor to years lived with disability and is expected to rise further with
population ageing.

In clinical practice, however, these two symptom clusters frequently coexist. Low mood, poor sleep,
reduced physical activity, chronic pain, and perceived functional decline often amplify one another.
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This intersection creates a practical need for nutritional platforms that are more coherent than either
single-ingredient mood products or isolated cartilage-support formulas.

We therefore focused on a formulation concept centered on three mood -facing actives—S-adenosyl-
L-methionine (SAMe), 5-hydroxytryptophan (5-HTP), and St. John’s wort extract—while retaining
a secondary joint-support module composed of chondroitin sulfate and sodium hyaluronate. In our
interpretation, the distinctiveness of NVTIA lies not merely in combining recognizable ingredients,
but in defining a ratio window, controlling raw-material form, and adding coenzymatic, antioxidant,
and lipid-complexation supports intended to stabilize exposure and reduce internal antagonism.

The aim of this article was to present the NVTIA formulation in a journal-style structure, preserve its
developmental performance data, and place those findings beside published clinical evidence for the
principal active ingredients. We write in the first person because the argument of this paper is
formulation-scientific: we are not claiming that the finished product has already completed a
dedicated human efficacy program, but we are arguing that its architecture is more rationally
optimized than common same-category combinations.

2. MATERIALS AND METHODS

We evaluated the NVTIA development dataset across five embodiments and one comparator
formulation. The core composition window comprised 15-25 parts SAMe, 5-10 parts 5-HTP, 3-8
parts St. John’s wort extract, 8—15 parts sodium chondroitin sulfate, 2—5 parts sodium hyaluronate,
0.5-1.2 parts vitamin B6, 1-3 parts vitamin E, and 4-9 parts phosphatidylserine, with
microcrystalline cellulose, mannitol, and magnesium stearate as dosage-form excipients.

Three formulation rules were especially important. First, the SAMe:5-HTP ratio was limited to 3:1—
5:2. Second, the St. John’s wort extract:5-HTP ratio was limited to 0.6:1-0.8:1. Third, the combined
joint-support fraction (chondroitin sulfate plus sodium hyaluronate) was held within a defined range
relative to the mood-active core. St. John’s wort extract was standardized to hypericin content not
lower than 3%, and SAMe was restricted to p-toluenesulfonate sulfate or butanedisulfonate forms.

The dosage-form program included three tablet embodiments spanning lower-, mid-, and upper-range
active loading, together with one capsule and one granule embodiment built on the mid-range
composition. A comparator preserved the mood-active core but omitted the joint-support agents.
Reported quality readouts included assay values for the principal actives, moisture, tablet or capsule
disintegration, granule dissolution, and accelerated stability at 40 +2 °C /75 = 5% RH for 6 months.

We also retained two functional readouts from the development dataset: a mouse forced -swimming
assay for emotional-support signaling and a rat osteoarthritis model for joint-care signaling. To
contextualize the translational value of the formula, we matched the formulation data to published
randomized trials and meta-analyses on SAMe, St. John’s wort, 5-HTP, and osteoarthritis-related
outcomes. This literature layer was used to provide clinical context, not to overstate direct evidence

for the exact finished NVTIA product.

3. RESULTS
3.1. NVTIA Architecture and Formulation Logic

We interpreted the NVTIA platform as a dual-domain formulation in which a mood-support core
(SAMe, 5-HTP, and St. John’s wort) is coordinated with a joint-maintenance module (chondroitin
sulfate and sodium hyaluronate) and protected by vitamin B6, vitamin E, and phosphatidylserine.

91



Table 1. Composition window and formulation rationale

Component Disclosed range Putative role

SAMe 15-25 parts Mood-support methyl donor; central active

5-HTP 5-10 parts Serotonergic precursor; affective support
St. John’s wort extract = 3-8 parts; hypericin >3% Botanical mood-support fraction
Chondroitin sulfate + 10-20: 3 relative joint- Joint maintenance, lubrication, cartilage

sodium hyaluronate support window support
Vitamin B6 + vitamin E 0.5-1.2+1-3+4-9 Coenzymatic conversion, antioxidant

+ phosphatidylserine parts protection, lipid-complexation support

Core Active , Ratio

Ingredients Optimization
Joint-Care
Ingredients
Function- o
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Ingredients Enhancement
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Figure 1. Original formulation flow chart retained from the source development document
3.2. Dosage-Form Performance and Accelerated Stability

Across all embodiments, the active-content loss remained below 5% after 6 months of accelerated
storage, while disintegration or dissolution targets were maintained across tablets, capsules, and
granules.
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Table 2. Quality and accelerated-stability summary across embodiments

Group Form  SAMe 5- St. John’s =~ Moisture = Disintegration / = 6-mo
(%) HTP wort (%) dissolution active
(%) | actives (%) loss (%)
Embodiment Tablet 20.1 7.2 3.5 2.1 25 min 3.2
1 disintegration
Embodiment = Tablet 15.3 5.1 3.1 1.8 22 min 2.8
2 disintegration
Embodiment Tablet 25.2 10.1 3.8 2.5 28 min 3.5
3 disintegration
Embodiment = Capsule = 20.1 7.2 3.5 2.0 18 min 3.0
4 disintegration
Embodiment = Granule  20.1 7.2 3.5 2.2 4 min 3.3
5 dissolution
Comparator Tablet 20.1 7.1 3.4 2.0 24 min 3.1
disintegration

3.3. Patent-Retained Functional Outcomes

The emotional-support assay favored all complete NVTIA embodiments over the comparator, with
the upper-range tablet embodiment showing the largest reduction in immobility time. Joint-care
readouts showed the same direction of effect, with higher cartilage-matrix synthesis and higher
synovial-fluid viscosity than the comparator.

Table 3. Retained functional outcomes for emotional support and joint maintenance

Group Immobility Reduction vs Cartilage matrix Synovial fluid
time (s) blank (%) synthesis (cpm/mg) | viscosity (mPa-s)
Blank control 215.6 — — —
Embodiment 1 115.3 46.5 1056 10.9
Embodiment 2 128.4 40.4 987 10.1
Embodiment 3 108.7 49.6 1089 11.2
Embodiment 4 118.2 45.2 1043 10.7
Embodiment 5 120.5 44.1 1038 10.6
Comparator 142.8 33.8 721 7.2
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Figure 2. Reduction in immobility time versus blank control across embodiments
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Figure 3. Joint-care outcomes normalized to the comparator.

3.4. Published Clinical Evidence Relevant to the Active System

We then placed the formulation dataset beside published clinical evidence to determine whether the
ingredient architecture of NVTIA is supported by human outcome data at the component level.

Domain
Mood

Mood

Mood

Mood

Mood

Mood

Joint

Joint

Joint

Table 4. Selected published clinical evidence relevant to the NVTIA active system

Study
SAMe meta-analysis
(2024)

SAMe adjunct
meta-analysis (2024)

St. John’s wort WS
5570 RCT (2002)

St. John’s wort vs
SSRIs meta-analysis
(2023)
5-HTPRCT in older
adults (2025)

5-HTP / tryptophan
review (2002)

SAMe knee OA
placebo-controlled RCT
(1994)

SAMe osteoarthritis
Cochrane review
(2009/2022 summary)
GS+chondroitin+SAMe
pilot RCT (2023)

Population / duration | Primary readout

23 randomized trials; Depression
N=2,183 severity
Systematic Adjunctive
review/meta-analysis efficacy
of RCTs
375 adults; 6 weeks HAM-D
response
/remission
Randomized clinical Efficacy and
trials in adults safety

30 participants, 12 = Mood and serum

weeks serotonin

2 adequate Depressive
placebo-controlled symptoms

trials; n=64
81 patients; 28 days Pain and

disability
4 trials; n=656 Pain /function

120 patients; 3-arm, Pain /function
placebo-controlled /inflammation
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Main finding
SAMe was superior to placebo (SMD —0.58,
95% CI1—-0.93 to —0.23) and not significantly
different from antidepressants.
Adjunctive SAMe did not show a statistically
significant advantage over placebo plus
antidepressants In pooled analysis.

WS 5570 produced greater HAM-D reduction
and higher response/remission rates than
placebo in mild-to-moderate major depression.
St. John’s wort showed efficacy comparable to
SSRIs in pooled adult depression trials, with a
favorable tolerability profile.

Daily 100 mg 5-HTP improved GDS score by
week 8 and increased serum serotonin in the
active arm.

Evidence suggested benefit versus placebo but
was too limited and methodologically weak to
be conclusive.

SAMe improved pain and function relative to
placebo in symptomatic knee osteoarthritis.

Pooled effects on pain and function were small
and uncertain, indicating that formulation and
patient selection remain important.

The GS—chondroitin—SAMe combinations
improved flammation, pain, and function
versus placebo over the short term.



4. DISCUSSION

The most persuasive feature of this platform s its ratio discipline. SAMe, 5-HTP, and St. John’s wort
are all relevant to serotonergic or monoaminergic signaling, but they donot behave as interchangeable
ingredients. An unstructured combination risks fluctuating exposure, instability, or excessive
emphasis on one pathway at the expense of another. By contrast, the NVTIA window preserves a
relatively narrow SAMe:5-HTP ratio while also standardizing the St. John’s wort fraction and its
hypericin content.

A second differentiator is formulation-enabled biofunctionality. Vitamin B6 was positioned as a
coenzyme, vitamin E as an antioxidant shield, and phosphatidylserine as a lipid -complexation and
absorption-support element. Taken together, these features create a more credible explanation for
why active-content loss remained below 5% under accelerated conditions and why emotional-support
endpoints were preserved even when joint-support ingredients were added.

The clinical literature on the three principal actives is uneven but still informative. SAMe has the
strongest contemporary pooled evidence in depression, with a 2024 meta-analysis finding superiority
over placebo but not clear superiority over antidepressants. St. John’s wort remains one of the best-
supported botanical options for mild-to-moderate depression, with both large placebo-controlled
trials and more recent meta-analytic comparisons against SSRIs. The 5-HTP evidence base is smaller
and methodologically less mature, yet newer randomized data suggest possible mood-related benefit
in selected populations. In other words, the clinical context does not prove the finished NVTIA
formulation, but it does support the biological relevance of its core actives.

The joint-care module is also defensible. SAMe has longstanding, although mixed, clinical literature
in osteoarthritis, and the addition of chondroitin sulfate plus sodium hyaluronate gives the product a
second mechanistic layer addressing cartilage matrix support and lubrication. In the development
dataset, the comparator without joint-support agents preserved stability but showed meaningfully
lower cartilage-matrix synthesis and synovial-fluid viscosity. That pattern supports our interpretation
that the NVTIA design expands function without materially compromising dosage-form robustness.

Several limitations should remain explicit. The formulation-development data are not a completed
peer-reviewed multicenter clinical trial of the finished product. Some of the human evidence cited
here pertains to individual actives rather than the final combination. St. John’s wort is also well known
for clinically important drug interactions, and SAMe and serotonergic precursors require careful
positioning in populations using antidepressants or affected by bipolar-spectrum disorders. These
realities do not negate the formulation logic, but they do define the next step: a controlled human
study of the finished NVTIA formula.

5. CONCLUSION

We conclude that the NVTIA SAMe—5-HTP—-St. John’s wort platform is best presented as a ratio-
guided nutritional architecture for mood support with a preserved joint-care module, rather than as a
loose multi-ingredient blend. Its strongest current advantages are formulation coherence, accelerated -
stability control, preserved functional signals in development-stage assays, and alignment with a body
of published clinical evidence supporting its principal actives. Among the evaluated versions, the
upper-range tablet embodiment produced the strongest emotional-support and joint-care signals,
while the capsule and granule formats broadened translational flexibility. A dedicated randomized
clinical study of the finished NVTIA product is the appropriate next step.
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