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Episode 6: The Aha, and Which Parts Are Science and Which Are Frame


You told me you judge two things by two different tests. A frame you judge by whether the buyer acts on it. A piece of science you judge by whether it is true. This episode keeps those tests apart on purpose. First it states the central aha and the counterintuitive truths that hold it up, each with the belief it contradicts, the mechanism behind it and a test a buyer can run on her own hair. Then it sets Ebb’s three philosophies against the science and labels every part as fact, reasonable inference or frame. It ends with the hardest honest question for this brand, which is what being silicone free costs and how a brand like Ebb should answer it.




The central aha

Hair cannot heal, so nothing repairs it in the sense the buyer means, and what she has been calling damage is mostly the loss of a slippery, water-repelling coat that every hair is born with. The fix is a replacement coat, applied at the moment the problem is created, which is when the hair is wet and about to move or about to meet chlorine, salt and sun, and applied in a dose scaled to how fine her hair is and placed where the coat is missing. It goes on before the water and again after every wash, the way sunscreen goes on before the beach and again after the swim, and she judges it by the next comb-through instead of expecting it to last.

That one paragraph contradicts four things the buyer believes. She believes products repair, and they coat. She believes the time to treat is when she notices the problem, and the time is when the problem forms. She believes fine hair should avoid leave-ins, and fine hair needs a smaller dose placed lower on the strand. And she believes dry hair needs water, while what it lacks is a lubricated surface. Each of those reversals has its own proof, and each one gives the buyer something to try that costs her a single wash to test.




Truth one: products coat, and the coat is supposed to wear off

The belief it contradicts is that a good product fixes hair and a product that stops working was a bad product. The mechanism is in episode two: the fatty coat called 18-MEA is chemically bonded to the hair inside the follicle, and once chlorine, bleach, sun or detergent removes it, nothing in a dead fibre makes more. Every conditioning product works by laying a new film on top. A 2019 imaging study described a conditioner as leaving bleached hair “temporarily repaired to some extent,” and a 2021 study showed shampoo surfactants washing part of a conditioning polymer back off. So a product that wears off after a wash or a swim is behaving exactly as its chemistry predicts.

The test a buyer can run takes a minute. On dry, clean hair, she lets a small drop of water fall on a section near the scalp and another on the ends of the same section. On young, intact hair near the root the drop tends to sit up as a bead for a moment; on the weathered ends it tends to soak straight in. That difference is the coat, present at the root and gone at the tip, and it shows her both that her hair is two types on one strand and why the ends are where the trouble lives. Treat this as a demonstration of a real effect that will vary from head to head, since there is no published protocol for a home version.




Truth two: knots form while wet hair moves, so the slip has to be on before it moves

The belief it contradicts is that detangling is something you do after the bath, the pool or the night, and that a child who screams at the brush has sensitive hair. The mechanism has three published pieces. Hair stripped of its fatty layer clumps into coarse tangled bundles in water and dries in that tangled shape, as the 2010 Kao study showed. Long flexible strands that are tumbled knot within seconds, as the 2007 string experiment at the University of California, San Diego showed across 3,415 trials. And wet hair is at once grippier and weaker, so a brush meeting a knot in wet hair snags harder and breaks hair at lower force, as the combing studies of Robbins and Kamath showed. Put together, the knot is made during the swim, the bath or the night, and by the time a parent picks up the brush she is fighting a knot that has already set.

The test is the half-head test, and it is the single most useful proof in this market because a parent can run it in one bath. She sprays a leave-in on one side of her child’s wet hair before the pool or before the bath, leaves the other side bare, and then brushes both sides afterwards. The difference in time, in tugging and in tears shows on the first try. The Amazon parent who wrote that she had only ever applied her detangler to dry hair was one moment away from this result.




Truth three: damaged hair grabs conditioner hardest, so a little is enough

The belief it contradicts is that damaged hair needs a lot of product and fine hair cannot take leave-ins at all. The mechanism is charge. Hair is negatively charged above a pH of about 3.7, damage makes it more negative, and conditioning ingredients are positively charged. A 2023 study using chemical force microscopy, with Procter and Gamble’s Jennifer Marsh among the authors, found that on bleached hair the main force pulling conditioning ingredients onto the surface is electrostatic attraction. So the ingredients land preferentially on the most damaged, most negative areas, which are the lengths and ends. Now add the physics of fine hair from episode two: a strand half as thick is sixteen times easier to bend and offers more surface per gram. A fine-haired buyer who sprays the whole head, roots included, puts weight exactly where her hair still has its own coat and is least able to carry it.

The test is the dose and placement test. One or two sprays, worked through the mid-lengths and ends with fingers or a wide comb, and nothing at the roots. She judges the result the next morning at the roots and at the brush. Ebb’s own philosophy file already writes this instruction into its use directions, and it should be the first line of every page aimed at fine hair, because the weight complaint is the brand’s top complaint and the cheapest one to prevent.




Truth four: dry hair is short of a smooth surface, far more than of water

The belief it contradicts is that dry hair is thirsty and needs hydrating products. The mechanism is that hair’s water content follows the humidity of the air, that damaged hair gives up extra water within about an hour, as the 2022 imaging study of bleached hair showed, and that ordinary rinse-off conditioning ingredients have limited moisturising power, as a 2020 vapour sorption study found. What the hand feels as dryness is roughness, friction and stiffness at the surface. A lubricating film, an oil that slows water exchange and small proteins that partly fill an opened fibre all change that feel; extra water does not.

The test is the one-hour test. She sprays one section with a water-based “hydrating” mist and another with a leave-in or a drop of oil, waits an hour, and runs her fingers through both. The section with the coat still feels soft; the misted section feels like it did before.




Truth five: for swimmers, the damage happens in the water, so protection goes on before it

The belief it contradicts is that pool damage is cleaned up after the swim. The mechanism is in episode three: hair soaks up roughly a third of its weight in water and swells, the chlorine oxidises cystine into negatively charged cysteic acid while she swims, the copper in the water binds to those new sites, and the copper later speeds up the sun’s damage. A shampoo afterwards removes residue and smell and does nothing about the oxidation that has already happened. A coat applied before the swim slows water exchange, reduces friction while the hair is wet, and partly survives the water, because cationic conditioners bind by charge and oil films slow uptake.

The proof is the most mixed of the five, and you should say so to yourself even when the ads say it plainly. The mechanism is sound, the oil and conditioner studies are real, and no study has tested a pre-swim leave-in in a pool across a season or measured whether pre-wetting reduces chlorine uptake. The buyer’s test is again the half-head test: coat one side before the swim and compare the comb-out after. That test proves the friction benefit on the day. The longer claim, less damage over a summer, is an inference you should present as logic and never as a measured result.




Two smaller truths that earn attention

Green hair is copper, and chlorine only prepares the hair to hold it. The proof is forty years of dermatology case reports and the 1980 measurement of copper at up to ninety times normal levels in green tips. The hidden half of this truth is more useful to a marketer: dark hair holds copper too, invisibly, and that copper accelerates sun damage, according to Procter and Gamble’s work. And the gentlest shampoo on the shelf, the children’s no-tears kind, sits at a near-neutral pH that the 2014 review links to a more negative hair surface and more friction between strands. Both of these surprise buyers, both are well supported, and both are best used as supporting evidence inside a bigger argument rather than as the argument itself.




Ebb’s three philosophies against the science

Our team built three philosophies for Ebb in October, each a single cause with its own villain and hero product. Here is each one sorted into fact, inference and frame.

The first is “the water took the slip layer,” aimed at tangles, with the leave-in tonic as hero. The facts are strong. The 18-MEA layer exists, it is bonded, it acts as a lubricant, chlorine and alkaline treatments strip it, and stripped hair clumps and dries tangled in the lab. The surface charge findings, the knot physics and the wet combing results are all published. The inference is that a given child’s after-pool tangles come mainly from the loss of that layer. For the ends of long hair that has been through a summer, that is very likely; for hair near the scalp of a young child, which is new and largely intact, it is weaker, and a child’s tangles also come from fineness, length, curl and a night on the pillow. The frame is the absolution: “it was never her hair and never your brushing.” That line is partly true, since her hair’s fineness is a real factor, and it is an extremely strong frame by your test, because a parent who stops blaming herself or her child becomes willing to try something new, and the half-head test gives her proof in one bath. Use it with the honest version of the mechanism, and avoid any claim that the product restores the layer itself.

The second is “the damage happens during the soak,” aimed at swimmers, with the tonic before the water and the shampoo after as hero. The facts are the water uptake, the national team swimmer study with sixty-one percent discoloured against zero percent of controls, the copper and hardness binding, and the oil film studies. The inference is that coating before the swim reduces damage over time, which is reasonable and untested. The frame is the timing reversal, “every swimmer’s routine starts after the damage,” and by your test it is strong, because it gives the swimmer a new action, it explains why her after-swim products never stopped the decline, and it positions Ebb against an entire category of after-only competitors. Its weakness is the skeptical swimmer who believes conditioner washes out in the water, so the page must answer that objection with the charge-binding mechanism and an honest admission that the coat slows the water without stopping it.

The third is “dry hair is leaky hair,” aimed at bleached and sun-worn hair, with the mask and oil as heroes. The facts are that bleach and sun multiply pores, that bleached hair loses water faster, that rinse-off actives moisturise little, and that oil films and small proteins measurably change hair. The frame simplifies in one important way: the dry feel is mostly about the surface, roughness and friction, and only partly about water leaving faster, so “leaky” captures half the mechanism. By your test the frame works, because it explains the 8,600-like frustration with hydrating products and gives the buyer a new rule, fill and coat instead of adding water. Its practical weakness is that we do not yet know the mask’s full ingredient list or the size of its protein fragments, which decide how strongly the fill claim can be made.

Above all three sits the brand’s own frame, “Hair (Barrier) Care.” It borrows from the skin care boom, where the skin barrier became a household phrase, and from the broader trend beauty editors call the skinification of hair. The science supports a version of it: the cuticle plus its bonded fatty layer genuinely work as a barrier that keeps water out and lets hair slide. The frame overreaches if it implies the hair barrier heals the way skin does, because skin’s barrier is living and rebuilds itself every few weeks and hair’s barrier only wears away. The honest reading of “repair and protect the hair barrier” is “replace and protect the coat, temporarily,” and the sunscreen comparison carries that meaning better than the skin barrier comparison does.




The silicone-free question, honestly

Silicones are among the best tools in hair care for slip, frizz and protection, and you should never let an ad imply otherwise. Dimethicone spreads into a smooth, water-repelling film that cuts combing force and holds off humid air. Amodimethicone carries positive charges, so like a conditioner it is drawn to the damaged, negative areas of the hair, and it resists washing off, which is precisely what a swimmer would want. A manufacturer’s 2022 study found that an amodimethicone shampoo cut wet combing force by about 42 percent against a silicone-free base, and the 2025 review by Tosti’s group called silicones valuable when properly formulated. In r/HaircareScience, the community most buyers graduate into, “silicone free” is treated as a marketing choice rather than an improvement.

So being silicone free costs Ebb something real. It is harder to match silicone’s slip with plant-derived alternatives, harder to hold off humidity, and the film usually lasts less well through water. The tonic answers with a positively charged conditioner, behentrimonium chloride, plus a known silicone alternative, diheptyl succinate with a capryloyl glycerin and sebacic acid copolymer, which formulators use to imitate silicone’s light slip, plus avocado and jojoba oils. By its buyers’ own reports that system gives strong slip, 153 of the tonic’s 271 reviews praise its detangling, and some fine-haired buyers still find it heavy.

Silicone free also buys Ebb something. Water-insoluble silicones build up with daily use, and build-up is what sends buyers to clarifying shampoo, which strips the hair and restarts the seesaw from episode five. A coat that rinses away with a gentle shampoo avoids that part of the cycle. There is an environmental story too: the European Union restricted the cyclic silicones known as D4 and D5 in wash-off cosmetics from 2020 because they persist in the environment, which gives a “kind to the water” brand a factual hook, although “reef safe” itself has no agreed standard and should be claimed carefully.

The way a brand like Ebb should answer the silicone question follows from the central aha. A film designed to be put on before the water and again after every wash does not need to last a week; it needs to give slip at the moment of use and rinse away cleanly so it never piles up. That is a design choice that fits hair which gets wet several times a day, and it is a fair reply to the buyer who asks why the brand avoids silicones. What Ebb must never say is that silicone free means it cannot weigh hair down, because twelve of its own unhappy reviews say it did. Lead with the moment and the dose, mention silicone free as a benefit for build-up and for the water, and leave the war on silicones to brands that want to argue with chemists.




The objections the aha has to survive

Every part of this argument will meet a skeptic, and you should know the five objections in advance, with the honest answer to each.

The first objection comes from swimmers, and it says anything put on before the swim simply washes off in the pool. The answer is that conditioning agents carry a positive charge and hold onto the negatively charged hair by attraction, which is why conditioner still leaves hair softer after a thorough rinse, and that oil films measurably slow water moving into hair. The coat thins in the water and comes back on after the swim, which is the whole point of the before-and-after routine. The honest limit, that the coat slows the water without stopping it, should be stated in the same breath, because swimmers respect a brand that admits it.

The second objection comes from the science-literate buyer, and it says silicone free is marketing. The answer is to agree in part: silicones are excellent, and Ebb chose a coat that rinses away cleanly because hair that gets wet several times a day needs a fresh coat more than a lasting one, and a coat that builds up sends people to clarifying shampoo. Arguing that silicones are harmful loses this buyer for good.

The third objection comes from the fine-haired buyer, and it says she has tried leave-ins and they all make her hair flat. The answer is the dose and placement instruction and the physics behind it, a strand half as thick bends sixteen times more easily, so one or two sprays on the lengths and ends is the full dose for her, and the roots get nothing. This objection is also the one Ebb’s own reviews prove is real, so the brand earns trust by naming it first.

The fourth objection comes from the bleached buyer, and it says a 21 or 26 dollar product cannot fix bleach damage when a 75 dollar bond treatment could not. The answer is that nothing fixes it, including the bond treatment, which works on a different target, and that what she can change is how her hair feels and behaves every day, by coating the surface that bleach stripped. That answer is more honest than any repair claim and, for a buyer who has been let down by repair claims, more persuasive.

The fifth objection comes from the parent, and it says her child is simply tender-headed. The answer is to accept that some children are more sensitive and to point out that the pain comes from how hard the brush pulls, which depends on knots and friction in the hair, and then to hand her the half-head test. A parent who sees one side of her daughter’s head brush out easily has her answer without needing to be argued with.




Which frames to lead with

By your test, the frames rank in this order. The absolution plus the half-head test, aimed at parents, is the strongest, because it removes blame and offers proof in one bath at the entry price of 21 dollars. The timing reversal for swimmers is second; it is true in mechanism, it opens a door the competitors leave empty, and it fits the founder exactly. The fill-and-coat frame for bleached hair is third, because it is powerful and depends on product facts we have not yet confirmed. The barrier frame is the brand’s umbrella and works best as a supporting idea under any of the three. The next episode lets the buyers in each of these doors speak for themselves.


