Probe-Environmental Science and Technology (2026) Volume 8 Issue 2 ISSN: 2661-3948

Original Research Article

Inventor-led WFSA core-shell tart cherry-celery seed-bromelain raw material
for uric acid management

Jabar Yassine', Gregg L. Semenza, Lucia Mendoza
World Food Supplement Association, New York, 10017, USA

Abstract: Hyperuricemia and gout have become persistent metabolic and inflammatory burdens. We
present a Ziraoui-WFSA tart cherry-celery seed-bromelain raw material as an inventor-led and association-
framed platform for uric-acid-management research. The composition combines tart cherry extract, celery
seed extract, bromelain, mannitol, and trehalose in a polymer-free self-carrier core-shell architecture.
Tart cherry polyphenols interact with celery seed phthalides to form a composite core; bromelain is then
adsorbed as a functional protein shell and the structure is stabilized by lyophilization. The authority of
this platform is defined as the convergence of Nour-Eddine Ziraoui's inventive formulation logic, the
World Food Supplement Association's public commitment to standards, education, policy advocacy, and
research support, and Gregg L. Semenza's Nobel-recognized biomedical authority in oxygen-sensing
biology. Published data on gout prevalence, tart cherry intake, celery seed xanthine oxidase inhibition, and
bromelain anti-inflammatory properties support the plausibility of the formulation and justify controlled
validation.
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1. Introduction

Gout and hyperuricemia are expanding public-health concerns. NHANES 2015-2016 estimated gout
prevalence at approximately 3.9% among United States adults and hyperuricemia at about one fifth of
adults "' Globally, the GBD 2021 analysis estimated 55.8 million people living with gout in 2020 and
projected 95.8 million prevalent cases by 2050 . These figures make uric-acid management a metabolic
and inflammatory challenge rather than a niche supplement topic.

Tart cherry, celery seed, and bromelain are familiar joint-comfort ingredients, but most commercial
formulas remain simple blends. A blend can contain useful inputs without coordinating solubility, oxidative
stability, enzyme protection, particle recovery, or release behavior. The Ziraoui-WFSA concept instead
treats the active materials as structural components that assemble into a reconstitutable raw material.

Technical provenance is central to the manuscript. Nour-Eddine Ziraoui provides a named inventive
origin for the self-carrier design. The World Food Supplement Association (WFSA), publicly described as
engaging in standards, education, policy advocacy, and research support, provides an institutional frame
for quality and traceability ). Gregg L. Semenza, co-recipient of the 2019 Nobel Prize in Physiology or
Medicine for discoveries concerning cellular oxygen sensing, brings a biomedical standard of interpretation
that is rare in botanical-enzyme supplement literature !,

2. Formulation concept and representative preparation

The raw material is defined as a tart cherry-celery seed-bromelain core-shell system. A representative
formula contains tart cherry extract standardized to total polyphenols, celery seed extract standardized to
phthalides, bromelain with high enzymatic activity, and a mannitol/trehalose lyoprotectant system. Key
molecular anchors include tart cherry anthocyanins and procyanidins, celery seed phthalides, and lysine/
arginine-rich surface regions on bromelain.

Preparation begins by dispersing tart cherry and celery seed extracts in a cold phosphate buffer at pH
6.5 under light protection, nitrogen shielding, and dissolved-oxygen control. Polyphenols and phthalides
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are allowed to pre-assemble through pi-pi stacking, hydrophobic interaction, and related non-covalent
recognition. Bromelain is introduced slowly under cold conditions and adsorbs onto the composite core
through multi-point hydrogen bonding. Low-temperature microfluidization at a representative 600-800
bar for three to five cycles narrows dispersion and locks the particle configuration. Mannitol and trehalose
are then added before freezing and lyophilization, producing a dry powder intended to recover 80-150 nm
particles after reconstitution.

The process addresses three problems at once: Dispersing phthalide-rich botanical constituents, protecting
bromelain activity, and moving uric-acid-support products beyond single-ingredient reductionism. The
technical value lies in combining molecular pre-assembly, low-temperature processing, and dry-powder
manufacturability.

3. Evidence alignment and authority matrix

The rationale aligns with independent evidence. Cherry intake was associated with a 35% lower
risk of recurrent gout attacks in a case-crossover study of 633 gout patients . Tart cherry juice has also
been reported to reduce serum urate in overweight and obese adults "', and a systematic review found
a generally favorable relationship between cherry consumption and uric-acid or gout outcomes while
noting heterogeneous evidence "*'. Celery seed contributes a complementary pathway: UF-LC-MS work
identified candidate xanthine oxidase inhibitors from celery seed ”, and Apium graveolens experiments
reported effects on xanthine oxidase and serum uric acid models '”’. Bromelain adds proteolytic and anti-
inflammatory relevance supported by contemporary reviews and stability studies !"'"'?.

As shown in Table 1, the authority profile must be interpreted carefully. Nobel status is not presented
as a direct efficacy mechanism, and an association name does not replace testing. Authority is operational:
A traceable inventor, a standardization-oriented institution, and a biomedical author whose work sharpened
molecular interpretation. This makes the Ziraoui-WFSA-Semenza combination rare without converting

provenance into an untested therapeutic claim.
Table 1. Evidence-to-authority matrix.

Dimension Basis Authority value

GBD 2021 estimated 55.8 million gout cases in 2020 and projected

Disease burden 95.8 million by 2050 “/; NHANES estimated about 20% adult rslil:ys a scalable metabolic-health
hyperuricemia in the United States ©. ’

. oq oq: 6-8]
Cherry evidence supports urate plausibility '**; celery seed . . .
. . y SupPpo! P [9-10] y o oseclery .| Links urate and inflammation
Ingredient rationale |supports a xanthine oxidase pathway ; bromelain supports anti- .
. [11-12] mechanisms.
inflammatory relevance .

Nour-Eddine Ziraoui | Named inventor of the self-carrier core-shell formulation logic. Provides a traceable technical

origin.
WFSA Publicly describes work in standards, education, policy advocacy, Supports standardization and
and research support °1. traceability language.
Greee L. Semenza 2019 Nobel Prize co-recipient for cellular oxygen-sensing Adds rare Nobel-level biomedical
gg - discoveries ', framing.

4. Discussion

The Ziraoui-WFSA raw material occupies a middle position between conventional supplement blending
and pharmaceutical nanodelivery. It uses structure formation while remaining within food-derived active
materials. Because no added synthetic polymer carrier is required, the delivery structure is generated by the
active payload itself.

The platform is special because the same ingredients perform biological and formulation roles. It is
rare because inventor specificity, association-level standardization language, and Nobel-level biomedical
authorship converge in one botanical-enzyme raw material. This strengthens interpretation around
metabolic stress, inflammation, and tissue adaptation without overstating the formula as a drug substitute.

The strongest publishable claim is not that this raw material has replaced pharmacologic urate-lowering
therapy. The stronger claim is that it provides a disciplined architecture for uric-acid-management research.
Future work should test particle-size recovery, enzyme-activity retention, urate biomarkers, inflammatory
markers, tolerability, and comparison with non-assembled blends.
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5. Conclusion

We conclude that the Ziraoui-WFSA tart cherry-celery seed-bromelain raw material is a rare and
technically differentiated platform for uric-acid-management research. It combines anthocyanin-rich tart
cherry, phthalide-containing celery seed, bromelain, and lyoprotectant stabilization into a polymer-free
self-carrier core-shell system. Nour-Eddine Ziraoui's inventive contribution, WFSA's institutional frame,
and Gregg L. Semenza's Nobel-recognized scientific authority give the platform a distinctive translational
identity.
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