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THE GOLD–POLYPHENOL FORMULARY 

Optimised Topical, Oral & Wine Preparations for Free-Radical Neutralisation 

Synthesised Analysis  ·  Five Recommended Preparations  ·  Bioavailability-Optimised 

A comparative synthesis of antioxidant gold-nanoparticle and plant-polyphenol chemistry, 
rendered into five practical, bioavailability-optimised formulations. 
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Overview & How to Read This Formulary 

This formulary distils a large body of antioxidant chemistry — spanning modern gold-nanoparticle (AuNP) 

nanomedicine, plant-polyphenol pharmacology, and the historical "potable gold" tradition — into five 

practical preparations. The unifying principle throughout is simple: the measurable antioxidant benefit comes 

from plant polyphenols (and the cell's own defence enzymes), while a nanoscale gold surface, where used, 

serves only as a catalytic carrier that protects those polyphenols, amplifies their radical-scavenging at the 

particle surface, and improves cellular delivery. 

Each recommendation below is built around three repeatedly-validated ideas: (1) polyphenol-functionalised 

gold nanoparticles outperform either component alone, reducing cellular oxidative stress by roughly 57–82% 

in endothelial models versus ~35–45% for free polyphenol and ~15–25% for bare gold; (2) every headline 

polyphenol has poor native bioavailability that must be rescued by a delivery strategy or a co-ingredient; and 

(3) the safest, most effective realisation uses food-grade, fully-reduced elemental gold at low dose — never 

ionic or acid-derived gold. 

 

Efficacy & safety framing — read first 

These are formulation designs for antioxidant / redox-homeostasis support, not a proven method of reversing 

human ageing. The honest description of what they do is: reduce oxidative and inflammatory load and support the 

body's own antioxidant enzymes. 

Oral gold nanoparticle absorption is low and still debated; most ingested gold passes through the gut. Benefit from 

the oral and wine preparations comes chiefly from the polyphenols and cofactors, with gold acting as a protective 

nanocarrier. 

Dose discipline is essential. Historical accounts and toxicology alike warn that excess gold is harmful; only tiny, food-

grade, elemental-gold doses are appropriate. Ionic gold and acid-derived (aqua-regia) preparations are excluded as 

unsafe. 

This document is not medical advice. Anyone considering ingestion should consult a qualified professional, especially 

if pregnant, nursing, on medication, or managing a health condition. 
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Reasoning: From Raw Data to Five Formulas 

The following logic connects the underlying evidence to the specific ingredient choices that follow. It is laid 

out step-by-step for transparency. 

Step 1 — Identify the active chemistry that actually matters 

Across every method surveyed, the same short list of genuinely active compounds recurs: the polyphenols 

resveratrol, epigallocatechin-3-gallate (EGCG), curcumin, quercetin, catechin, caffeic acid, fisetin and gallic 

acid; the lipid-phase antioxidant vitamin E; and the endogenous/cofactor set — glutathione and its precursor 

N-acetyl-cysteine (NAC), vitamin C, alpha-lipoic acid, CoQ10, plus the enzyme cofactors selenium, zinc, 

copper, manganese and magnesium. Gold contributes only as a nanoscale catalytic surface (a "nanozyme" 

with SOD- and catalase-like activity). 

Step 2 — Respect the bioavailability barrier 

Oral and topical routes fail for opposite reasons. Orally, the polyphenols dissolve poorly and are destroyed on 

first pass through gut and liver (effective bioavailability of resveratrol, EGCG and curcumin is often well under 

1–5%). Topically, the barrier is the lipophilic stratum corneum, which favours small, moderately fat-loving 

molecules (vitamin E, caffeic acid, resveratrol) and rejects large or highly water-loving ones (EGCG, polymeric 

grape-seed tannins, crystalline curcumin). Any workable formula must be matched to the route. 

Step 3 — Use gold and lipids to defeat that barrier 

Conjugating a polyphenol to a gold nanoparticle, or packaging it in a liposome, solves both problems: it 

shields the molecule from degradation, ferries it across membranes by endocytosis, and (at the gold surface) 

catalytically amplifies radical quenching. Orally, this most benefits curcumin, EGCG and resveratrol; topically, 

it rescues EGCG and drives curcumin and resveratrol past the skin barrier. 

Step 4 — Add co-ingredients that block metabolism or recycle antioxidants 

Two synergies are decisive. Piperine from black pepper inhibits the gut and liver enzymes that destroy 

curcumin and resveratrol, raising curcumin absorption dramatically. Dietary fat forms the micelles that carry 

vitamin E, fisetin, curcumin and resveratrol across the gut wall. Vitamin C chemically regenerates spent 

vitamin E, and EGCG/resveratrol regenerate each other — so pairing water-phase and lipid-phase 

antioxidants outperforms either alone. 

Step 5 — Support the cell's own defences, not just external scavenging 

Because ageing-related oxidative stress is also impaired mitochondria and chronic inflammation, the 

strongest strategy activates endogenous pathways (Nrf2/ARE gene expression, sirtuin/SIRT1 signalling) and 

supplies the mineral cofactors for the body's own SOD, catalase and glutathione-peroxidase systems, rather 

than merely dumping antioxidants in. 

Step 6 — Exclude the unsafe historical chemistry 

Aqua-regia residues, fulminating (ammonia) gold, borohydride and toluene-phase synthesis, alkaline 

polysulfides, and any ionic-gold preparation are discarded. They teach useful lessons about how gold is 

opened, but they have no place in something applied to skin or swallowed. Only fully-reduced, purified, food-

grade elemental gold nanoparticles (10–25 nm) are retained. 
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Master Comparison of the Five Preparations 

The table below summarises how the five recommended preparations map to route, active core, delivery 

strategy and evidence confidence. 

 

Preparation Route Active Core Delivery Strategy Confidence 

1. Aurum Serum Topical EGCG/curcumin-AuNP + 

vitamin E, C, ferulic acid, 

resveratrol 

Liposomal lipid vehicle High 

(dermatological) 

2. Phoenix Elixir Oral Wine-polyphenol-AuNP 

(EGCG-dominant) + NAC, ALA, 

CoQ10, minerals 

Sublingual / neutral-pH 

drink 
Moderate–High 

2b. Solar Tea Oral Green tea (EGCG), rosemary, 

lemon balm, black pepper, 

honey 

Warm infusion Moderate 

(palatable) 

3. Vinum Aureum In red wine Wine-native resveratrol + 

quercetin, micro-dose AuNP 
Flavour-neutral drops Moderate 

4. Complementary 

Food 
With oral 

dose 
EVOO fat + freshly cracked 

black pepper (piperine) 
Fatty meal / micelle 

route 
High 

5. Optimal Liquid Carrier for 

oral 
Soft, low-mineral, non-

chlorinated still water 
Neutral–slightly alkaline 

pH 
High 
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1 · Topical Formula — "Aurum Serum" 

Objective: a stable, high-penetration antioxidant serum that pairs the highest-confidence topical actives 

(vitamin E, caffeic/ferulic acid, resveratrol) with a gold-nanoparticle carrier that ferries the otherwise skin-

impermeable EGCG and curcumin into the dermis, all held in a liposomal lipid vehicle that mimics the classical 

"oil of gold." 

Composition 

Phase / Component Ingredient Typical level Role 

Active nanocarrier Green-synthesised EGCG- or 

curcumin-conjugated gold 

nanoparticles (10–20 nm) 

5–15 ppm gold Nanozyme + carrier; drives 

EGCG/curcumin past stratum 

corneum 

Lipid-phase 

antioxidant 
Vitamin E (natural α-tocopherol) 0.5–1.0% Best skin penetrant; protects 

membrane lipids 

Water-phase 

antioxidant 
Vitamin C (as stabilised ascorbate) 5–10% Recycles oxidised vitamin E; 

brightening 

Small-molecule 

polyphenol 
Ferulic acid / caffeic acid 0.5% Small MW → good diffusion; 

stabilises C + E 

Signalling 

polyphenol 
Resveratrol (trans) 0.1–0.5% Penetrates stratum corneum; 

AuNP shields it from UV 

breakdown 

Delivery vehicle Liposomes / lecithin lipid 

nanocarrier 
q.s. Encapsulates actives; the "oil 

of gold" mimic 

Base Low-irritant hydrogel + humectant 

(e.g., glycerin) 
q.s. to 100% Neutral, stable, non-occlusive 

base 

Preparation 

• Pre-form the gold-polyphenol nanocarrier by green synthesis: reduce a food-grade gold precursor with 

EGCG (or curcumin) so the polyphenol acts as both reducing and capping agent, yielding purified 10–20 

nm particles fully reduced to elemental gold and free of acid residues. 

• Prepare the lipid phase: warm the lecithin/liposome system, dissolve vitamin E and resveratrol into it, 

and form liposomes by high-shear or ultrasonic dispersion. 

• Prepare the water phase: dissolve stabilised vitamin C and ferulic/caffeic acid in the hydrogel base at 

slightly acidic pH (≈3.5–4) to keep the vitamin C stable. 

• Combine: fold the purified AuNP-polyphenol concentrate into the liposome phase, then emulsify into 

the water phase at low temperature. Package opaque and airless to protect resveratrol and vitamin C 

from light and oxygen. 

Directions for use 

Apply a thin layer to clean, dry skin once or twice daily. In the daytime, follow with sunscreen — the actives 

reduce UV-induced oxidative load but are not a substitute for photoprotection. Patch-test before first full 

use. 

Rationale 
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Topical delivery avoids the first-pass metabolism that cripples these molecules orally. The formula is 

sequenced by the topical bioavailability ranking: vitamin E and the small phenolic acids penetrate readily on 

their own, resveratrol penetrates but needs protection from oxidation, and EGCG and curcumin — which 

barely cross skin unaided — are carried in by the gold nanoparticle. In animal skin models, gold-nanoparticle 

plus curcumin applied topically lowered reactive oxygen and nitrogen species and raised the skin's own SOD 

and glutathione, outperforming either agent alone. The vitamin C + vitamin E pairing supplies a self-

regenerating redox couple, and the liposomal vehicle realises the historical "oil of gold" as a genuine dermal 

delivery system. 
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2 · Oral Formula — "Phoenix Elixir" (with Solar Tea variant) 

Objective: an orally practical antioxidant preparation that protects fragile polyphenols from first-pass 

destruction, supplies the cofactors for the body's own antioxidant enzymes, and is delivered by a route 

(sublingual, then gastrointestinal) that partly bypasses hepatic metabolism. 

2A · Core concentrate (supplement / sublingual) 

Component Typical serving Role 

Wine-polyphenol-capped gold nanoparticles (10–25 

nm), EGCG-dominant, with resveratrol + quercetin + 

catechin 

5–20 ppm gold Nanozyme (SOD/catalase mimic) + 

protective carrier for the 

polyphenol payload 

Food-grade thiolated PEG (sparse stabiliser) trace Colloidal stability + improved oral 

uptake without burying the 

catalytic surface 

N-acetyl-cysteine (NAC) 300–600 mg Glutathione precursor — boosts 

the master endogenous 

antioxidant 

Vitamin C (ascorbic acid) 250–500 mg Regenerates vitamin E; water-

phase scavenger 

Alpha-lipoic acid (ALA) 100–300 mg Amphipathic antioxidant; recycles 

other antioxidants 

CoQ10 (or mitochondria-targeted form) 100 mg Reduces mitochondrial ROS; 

supports electron transport 

Mineral cofactors: selenium, zinc, copper, 

manganese, magnesium 
RDA-level Fuel for glutathione-peroxidase, 

SOD and ATP-dependent repair 

Piperine (black-pepper extract) 5–10 mg Blocks first-pass metabolism of 

resveratrol/curcumin 

Preparation & delivery 

• Synthesise the colloid in one pot: use a standardised wine/green-tea polyphenol extract as the sole 

reducing and capping agent for a food-grade gold precursor, producing 10–25 nm particles. Purify to 

remove any residual gold salt. 

• Stabilise with a low concentration of food-grade thiolated PEG. 

• Blend the purified colloid with the cofactor set (NAC, vitamin C, ALA, CoQ10, minerals, piperine). 

• Administer as a daily sublingual spray or a few drops in a small neutral-pH drink, held under the tongue 

before swallowing, to allow buccal absorption ahead of the gut. 

2B · Solar Tea — the palatable everyday variant 

For a pleasant, low-effort daily form, the same principle is delivered as a warm infusion. Green tea supplies 

the EGCG base; rosemary and lemon balm add solar-tradition polyphenols and flavour; a pinch of black 

pepper supplies piperine; honey improves palatability and contributes trace radical-trapping compounds. 

 

Solar Tea — per large cup (≈300 ml) 
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• Green tea (Camellia sinensis): 1 tsp loose leaf or 1 bag — the EGCG source 

• Fresh rosemary: 1 small sprig — carnosic acid + aromatic terpenes 

• Lemon balm (melissa): 1 tsp dried / a few fresh leaves — polyphenols + flavour 

• Black pepper: 1 very small pinch, freshly cracked — piperine for absorption 

• Honey: to taste, stirred in after cooling slightly 

Method: steep green tea in soft water at ~80 °C (not boiling — protects EGCG) for 2–3 min; add rosemary 

and lemon balm for the last minute; strain; add pepper and honey once slightly cooled. Optionally add a 

few drops of the 2A concentrate. 

Usage guidelines 

• Take once daily. The concentrate is best sublingual on a relatively empty stomach; the tea can 

accompany or replace it. 

• For the fat-soluble members (CoQ10, ALA to a degree) and for maximum curcumin/resveratrol uptake, 

pair the dose with the complementary food in Section 4. 

• Keep gold dosing tiny and infrequent; more is not better and excess is harmful. 

Rationale 

This preparation works on three tiers. First, the gold core acts catalytically — a single nanoparticle can 

dismutate superoxide to hydrogen peroxide and then decompose that peroxide to water and oxygen, 

neutralising many radicals rather than being consumed one-for-one like ordinary vitamin C. Second, the 

polyphenol shell scavenges radicals directly and, shielded by the particle and by piperine, survives long 

enough to activate the Nrf2 and sirtuin (SIRT1) pathways that switch on the cell's own defence genes. Third, 

the cofactor set (NAC → glutathione, selenium, zinc/copper/manganese, magnesium, CoQ10) rebuilds the 

endogenous enzyme network so the effect is durable rather than a single pulse. Sublingual delivery is chosen 

precisely because ordinary swallowed polyphenols and gold are largely lost to first-pass metabolism and poor 

gut uptake. 
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3 · Red-Wine Additive — "Vinum Aureum" 

Objective: a micro-dose additive that raises a glass of red wine's antioxidant payload without touching its 

flavour, colour or colloidal stability — echoing the old practice of taking gold "a few drops in wine, nightly," 

but done safely and flavour-neutrally. 

Why red wine is the ideal matrix 

Red wine already contains the exact polyphenols — resveratrol, quercetin and catechins — that reduce and 

cap gold nanoparticles. This is not a coincidence to work around but the mechanism to exploit: an additive 

built from wine's own polyphenol chemistry is inherently compatible with the wine, so it neither clashes with 

the taste nor destabilises the tannin–pigment colloid. 

Formula (per standard glass, ~150 ml) 

Component Amount per glass Role & compatibility 

Wine-polyphenol-conjugated gold nanoparticle 

micro-colloid (green-synthesised from grape/wine 

polyphenols) 

a few drops (target only a 

few ppm gold in the glass) 
Flavour-neutral because it is 

capped in wine's own 

polyphenols; colloidally matched 

to the wine matrix 

Trans-resveratrol (optional top-up) a few mg Wine-endogenous → no off-

taste; adds signalling polyphenol 

Quercetin (optional top-up) a few mg Wine-endogenous; slows 

resveratrol's first-pass clearance 

Integration process 

• Prepare the additive as a concentrated, purified micro-colloid so that only a few drops are needed per 

glass — this keeps the added volume negligible and the flavour untouched. 

• Add to the poured glass (not the bottle) and swirl gently. Dosing per glass gives precise control and 

avoids any slow change to an open bottle. 

• Because the particles are capped with the same polyphenol families already in wine, they stay dispersed 

in the acidic, tannin-rich medium rather than aggregating or precipitating. 

Expected effect & cautions 

The additive raises the glass's radical-scavenging capacity by concentrating protected polyphenols on a 

catalytic gold surface, on top of the wine's own resveratrol and quercetin. Effects are modest and preventive 

in nature, not dramatic. 

 

Cautions specific to the wine additive 

Keep the gold dose minimal — historical accounts explicitly warn that excess gold in wine caused serious harm. A 

few ppm per glass, not more. 

This does not make alcohol healthy. Any antioxidant benefit sits alongside alcohol's own risks; moderation rules still 

apply and some people should not drink at all. 

Not for anyone who should avoid alcohol (pregnancy, certain medications or conditions). 
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4 · Complementary Food — Fat + Piperine 

Recommendation: take the oral formula with a small fat-rich dish dressed in extra-virgin olive oil and freshly 

cracked black pepper — for example avocado or a leafy salad with olive oil, or oily fish, finished with a 

generous grind of pepper. 

Why this food, specifically 

• Dietary fat opens the absorption gate. Vitamin E, fisetin, curcumin and resveratrol need dietary fat and 

bile salts to form the micelles that carry them across the gut wall. A fat-containing meal is the single 

biggest lever for their uptake — vitamin E absorption in particular roughly doubles when taken with fat. 

• Piperine blocks their destruction. The piperine in black pepper inhibits the gut and liver enzymes 

(glucuronosyltransferases and related transporters) that otherwise clear curcumin and resveratrol 

within minutes — raising curcumin's oral bioavailability dramatically. 

• Extra-virgin olive oil is itself antioxidant. It contributes its own polyphenols and monounsaturated fat, 

complementing rather than diluting the formula. 

• Add a vitamin-C element if convenient. A squeeze of citrus or vitamin-C-rich vegetables helps 

regenerate the vitamin E that the fat is delivering, closing the redox loop. 

The pairing in one line 

Oral dose  +  extra-virgin olive oil (fat → micelles)  +  freshly cracked black pepper (piperine → blocks first-

pass loss)  =  maximal polyphenol bioavailability. 

Rationale 

The formula's weakest link is absorption, and this food attacks both halves of that problem simultaneously: 

fat solves solubility and transport, piperine solves premature metabolism. It is also realistic — an olive-oil-

and-pepper meal is something anyone can build a routine around, which matters more for real-world results 

than any exotic enhancer. 
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5 · Optimal Liquid — Soft, Low-Mineral, Neutral-pH Still Water 

Recommendation: carry and consume the oral formula in soft, low-hardness, non-chlorinated still water at 

neutral-to-slightly-alkaline pH — not distilled, not hard mineral water, not chlorinated tap water. 

Properties and why each matters 

Property Target Reason 

Hardness Soft (low Ca²⁺/Mg²⁺; roughly <60 

mg/L CaCO₃) 
High divalent-ion (hard) water flocculates and aggregates 

polyphenol/citrate-capped gold nanoparticles, destroying 

the colloid 

pH Neutral to slightly alkaline (≈7–

8) 
Strongly acidic water can strip capping and destabilise; 

extreme pH degrades polyphenols. Neutral preserves both 

particle and payload 

Chlorine / 

oxidisers 
None (non-chlorinated) Chlorine and other oxidisers destabilise the colloid and 

oxidise the polyphenols before they act 

Mineralisation Light — trace 

magnesium/bicarbonate, low 

overall TDS 

A little magnesium supports ATP-dependent repair 

enzymes, but heavy mineral load re-introduces the 

hardness problem 

Distilled water? Avoid as the primary carrier Fine for making the colloid, but ion-free and hypotonic for 

routine drinking; a lightly mineralised soft water is 

preferable to swallow 

Practical guidance 

• Best choice: a soft, still spring water with low total hardness, neutral-to-slightly-alkaline pH, no chlorine, 

and only light magnesium/bicarbonate mineralisation. 

• For the Solar Tea, use the same soft water but heated to about 80 °C — hot enough to infuse, cool 

enough to spare EGCG from thermal breakdown. 

• If only hard or chlorinated tap water is available, let chlorine off-gas and consider a simple filter; hard 

water in particular should be avoided for the nanoparticle colloid. 

Rationale 

The oral preparation is a colloid carrying fragile polyphenols, so the liquid must protect both the particle and 

its payload. Water hardness is the decisive variable: the calcium and magnesium ions that define hard water 

are exactly what causes capped gold nanoparticles to clump and drop out of suspension, which would waste 

the carrier before it is absorbed. Soft, neutral, non-chlorinated water keeps the colloid dispersed and the 

polyphenols intact, while a trace of magnesium quietly feeds the repair enzymes the whole formula is 

designed to support. 
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Appendix · Bioavailability Reference Tables 

These reference rankings drove the route-matching decisions above. They are separated because oral and 

topical absorption depend on entirely different barriers (gut lining vs. skin barrier). 

Oral bioavailability (highest → lowest) 

Rank Compound Note 

1 Vitamin E ~50–55% with a fat-containing meal; natural forms best 

2 Caffeic acid Small, water-soluble; absorbs well but clears fast 

3 Grape-seed extract Catechin monomers absorb; large polymers do not 

4 Fisetin Poor natively; nano-forms improve it greatly 

5 Resveratrol High absorption but destroyed on first pass (<1–5% effective) 

6 EGCG Unstable in gut; low uptake (better on empty stomach) 

7 Curcumin Lowest — poorly soluble, near-instant clearance 

Topical bioavailability (highest → lowest) 

Rank Compound Note 

1 Vitamin E Lipophilic — matches the skin barrier best 

2 Caffeic acid Small MW → steady passive diffusion 

3 Resveratrol Penetrates but oxidises rapidly in light/air 

4 Fisetin Small enough to penetrate if dissolved 

5 Grape-seed extract Only tiny monomer catechins get through 

6 EGCG Too hydrophilic to cross skin unaided — rescued by AuNP 

7 Curcumin Crystallises on the surface without a delivery vehicle 

Key synergy pairs 

• Curcumin + piperine — piperine blocks curcumin's metabolism, raising its oral bioavailability 

enormously. 

• Resveratrol + piperine / quercetin — slows resveratrol's first-pass glucuronidation, keeping it active 

longer. 

• Vitamin E + vitamin C — vitamin C regenerates oxidised vitamin E back to its active form. 

• Vitamin E + EGCG / resveratrol — lipid-phase and water-phase antioxidants mutually regenerate each 

other. 

• Curcumin + EGCG — EGCG suppresses efflux pumps that would otherwise expel curcumin from cells. 

• Fisetin + dietary fat — absorption rises sharply with fats or a liposomal carrier. 

 

Closing note 
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Every preparation here is designed as antioxidant and redox-homeostasis support built from food-grade, evidence-

supported ingredients, with gold used only as a safe, low-dose catalytic carrier. None is a proven anti-ageing cure, and 

none is medical advice. Treat the doses as starting points to be confirmed with a qualified professional. 

 

Wishing you an eternal life!!! 


