Bioavailability optimization for BTy
Core challenge: These actives suffer from poor solubility, rapid metabolism, and limited Resveratml &

systemic exposure so delivery tech is the differentiator, not raw ingredient alone.

Market lens: Transparent claims, validated PK, sustainable processes, and Al-assisted c°Q1 0
formulation design are becoming standard practice.

Ingredient highlights

Curcumin L

curcumin (Cy HyOg)  MW: 368.37

¢ What's working: Lipid-based nanoparticles, phospholipid (phytosome) complexes, and micellar
formulations often delivering 5-10x absorption vs standard extracts in clinical settings.

¢ Piperine: Still referenced as a bioenhancer, but newer carrier systems are preferred for cleaner
safety/interaction profiles and reproducibility.

Resveratrol

« Stability & uptake: Cyclodextrin inclusion and liposomes protect trans-resveratrol from
oxidation and improve gut absorption.

o Kinetics: Dual-delivery (sustained + targeted intestinal) approaches showed smoother, higher
plasma profiles; formulations prioritize maintaining the trans isomer.

CoQIl0

o Form choice: Ubiquinol (reduced form) generally absorbs better than ubiquinone.
o Techniques: Emulsification, nano/micronization, and optimized oil-phase softgels improve
exposure; some SKUs pair CoQI0 with synergistic antioxidants for cardiovascular positioning.

RS R

Cross-cutting insights What “good” looks like for 2025 launches

o Nanotech with guardrails: Meaningful gains seen without
compromising safety or regulatory compliance when excipients
are GRAS and claims are data-backed.

o Regulatory & labeling: Clear dose equivalence (active mg, not
blend), substantiated “bicavailability” language, and transparent
sourcing are best practices.

e Sustainability: Green chemistry and lower-solvent, energy-
efficient processes are being embedded in new systems.

o Digital acceleration: Al-driven formulation prediction and virtual
screening shorten development cycles and allow tailoring by
demographic/need state (e.g., cardio, healthy aging).

e Human PK data vs unformulated control (and ideally vs leading
comparator), reporting AUC/Cmax/Tmax and free vs total analyte.

o Clean-label excipient decks, stability data (including photostability
for resveratrol; crystal control for CoQl0), and 2-capsule-or-less
daily dosing.

¢ Evidence that improved exposure translates to outcomes (e.g., CRP,
mitochondrial markers), not just higher plasma levels.

Capsules/Softgels

¢ Select MCT or mixed long/medium-chain oils for SEDDS; verify surfactant HLB and cloud point.
 Nitrogen flush + O, scavengers for ubiquinol and resveratrol; amber shells preferred.
o For curcumin complexes, mind hygroscopicity; add flow aids sparingly to keep “clean label.

Powders & RTDs

o Powders & RTDs

¢ Use microencapsulated actives to prevent ring stains/oxidation; target water activity <0.4 in blends.

e For clear beverages, nanoemulsions with GRAS emulsifiers (acacia, modified food starch, lecithin) and chelators;
validate clarity at pH 3-4 and under cold-fill /HTST.

Gummies

o Oil-in-gel systems with emulsifier + antioxidant; watch payload limits (CoQI0 dose per piece), and bloom strength
to prevent oil bleed.

Stability

o |CH-like conditions (40°C/75% RH) plus photostability for resveratrol, monitor droplet size (D90), peroxide value, and O oH
active assay over shelf life. " 0 ~



