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A looped chain of eight
amino acids just cracked
a target biology called 
undruggable
For a decade, switching off PCSK9 — the protein that keeps your cholesterol
high — meant an antibody and a needle every two weeks. Merck's newly
approved enlicitide does it with a once-a-day tablet. In the process it quietly
opens a door in the forty-year-old wall between small molecules and biologics. 
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T H E  D I S P A T C H

The door in the wall
Drug discovery has always been a border town

between two countries. In Smallmoleculia the

molecules are tiny, cheap, and swallowed — but

they can only pick simple locks, the deep

pockets on an enzyme. In Biologica the

molecules are enormous antibodies that hit

anything with exquisite aim — but they cost a

fortune, need a needle, and can't get inside a

cell. Between the two runs a wall that most of

the human proteome sits behind.

This week the FDA approved a molecule that

was born on the wall itself. Enlicitide is a

macrocyclic peptide: too big to be a classic pill,

too small and synthetic to be a biologic. It is

swallowed like the first country and aims like

the second.

Read only the label and you'll see a tidier

cholesterol drug. Read the chemistry and you'll

see a door. This issue is about the door — where

it leads, and why the people who built the wall

think you should be careful walking through it.

—  T H E  E D I T O R S
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T H E  F E A T U R E  ·  M O L E C U L A R  M E D I C I N E

The Undruggable Falls
A cholesterol pill approved this week is, underneath the label, the largest real-world proof

yet that chemistry can build molecules to grip the flat, featureless handshakes between

proteins — the targets antibodies own and small molecules never could. 

B Y  T H E  I N F L E C T I O N  D E S K

or twenty years, the molecule that controls your cholesterol has been one of the most
valuable targets in medicine — and one of the most stubborn. PCSK9 is a protein that
patrols the bloodstream and destroys the liver's LDL receptors, the little vacuum cleaners

that pull cholesterol out of your blood. Fewer receptors, higher LDL, more heart attacks. Silence
PCSK9 and the vacuum cleaners survive. The trouble was always how to silence it, because
PCSK9 does its damage through a broad, flat handshake with the receptor — exactly the kind of
surface a swallowed pill cannot grab. 

So the industry reached for antibodies. Evolocumab

and alirocumab, both approved in 2015, are Y-shaped

proteins grown in cell cultures that clamp onto

PCSK9 and smother the handshake. They work

spectacularly — LDL cuts of roughly 55 to 70 percent

— but they are biologics: large, fragile, and impossible

to swallow. They arrive as an injection under the skin

every two weeks.

That "every two weeks" is a bigger deal than it

sounds. Cardiovascular disease is the world's single

largest killer, and the population who could benefit

from deep LDL lowering is measured in the hundreds

of millions. A therapy that requires a self-injection —

refrigerated, prescribed, remembered — reaches a

fraction of them. The needle is not a nuisance. It is a

ceiling on scale.

Enlicitide, approved by the FDA this week under the

name LIPFENDRA, breaks the ceiling. It hits the same

target, blocks the same handshake, and posts LDL

reductions in the same league as the injections — but

it is a tablet you take once a day. The headline writes

itself: the needle becomes a pill.

The headline is also the least interesting thing about

it. To understand why a technically minded reader

should sit up, you have to look not at what enlicitide

does, but at what it is — and at the wall it was

designed to walk through.

F E A T U R E  ·  T H E  U N D R U G G A B L E  F A L L S 0 3



T H E  F E A T U R E  ·  T H E  C H E M I S T R Y

Threading the interface
A  M O L E C U L E  B U I L T  O N  T H E  B O R D E R .
Enlicitide is a macrocyclic peptide — a short chain of

amino acids stitched into a ring. Eight residues, six of

them non-standard building blocks nature never

uses, folded into two linked loops including a 37-

membered macrocycle. Its molecular weight is about

1,722 daltons.

To a chemist, that number is a provocation. Lipinski's

"Rule of Five," the rough-and-ready guide that has

shaped oral drug design since 1997, says a

swallowable molecule should weigh under about 500

daltons. Enlicitide is more than three times that. On

paper it should never survive the gut, let alone reach

the bloodstream. It was engineered to break the rule

on purpose — a class chemists now call "beyond rule

of five."

W H Y  T H E  R I N G  M A T T E R S .  A protein–protein

handshake is flat. Classic small molecules bind by

plunging into a deep pocket, like a key into a lock; a

flat surface offers no keyhole. Antibodies solve this

with sheer size, laying a huge contact patch over the

surface — but that size is why they can't be

swallowed or slip inside cells. A macrocycle threads

the needle between the two. The ring is big enough

to drape across a flat interface with antibody-like

grip, yet compact and tunable enough to be dosed as

a pill.

“The ring is big enough to grip a
handshake antibodies were built for,
and small enough to be swallowed.
That combination was supposed to be
impossible.” 
I N F L E C T I O N  ·  O N  B E Y O N D - R U L E - O F - F I V E  D E S I G N

T H E  E N G I N E E R I N G  U N D E R N E A T H .  Getting

there took a decade of quiet work: non-natural amino

acids to resist digestion, a rigid loop geometry to lock

the shape, and a chemistry that presents a mostly

hidden polar surface to the gut wall, then opens up to

bind its target. The result reaches the blood in a

swallowed dose and clamps PCSK9 where the LDL

receptor would otherwise dock.

In two Phase 3 trials, the payoff showed. In

CORALreef Lipids, enlicitide cut LDL cholesterol by

56 percent versus placebo at 24 weeks; in patients

with an inherited high-cholesterol disorder, the

HeFH trial, by 59 percent. Apolipoprotein B —

arguably the better measure of heart risk — fell by

about 48 percent.

F E A T U R E  ·  T H R E A D I N G  T H E  I N T E R F A C E 0 4



T H E  F E A T U R E  ·  S O  W H A T

From lab to pharmacy
The near-term consequence is a matter of reach. An oral

PCSK9 inhibitor can be prescribed by any primary-care

physician, filled at any pharmacy, and taken like a statin. It

removes the cold chain, the injection training, and the

specialist bottleneck that kept the antibody versions a niche

within a niche. If it prices anywhere near the reach of a

branded oral drug, the eligible population widens from the

committed few to the statin-taking many.

The longer-term consequence is the one worth marking.

Enlicitide is an existence proof at commercial scale: design a

macrocyclic peptide well enough and you can drug a protein–

protein interaction with something patients swallow. Roughly

80 percent of disease-relevant human proteins are

considered "undruggable" by today's pills and biologics —

most of them precisely because they work through these flat

interactions. Every one is now a slightly more plausible pill

than it was last week.

That is the reframe. The cholesterol result is the

demonstration. The platform is the payload. A validated, FDA-

blessed template for turning a flat handshake into a tablet is

worth more than any single indication — and it is exactly

what a pipeline strategist should be redrawing plans around.

G L O S S A R Y

PCSK9. A liver protein that destroys LDL receptors. Block it and
the liver clears more cholesterol from the blood.

Macrocyclic peptide. A ring of amino acids, large enough to grip a
flat protein surface and engineered to survive the gut.

Rule of Five. Lipinski's guide (≈≤500 Da) predicting whether a
molecule can be an oral drug. Enlicitide breaks it deliberately.

Protein–protein interaction. Two proteins clasping over a broad,
flat face — the target small molecules can't grip and antibodies
can't reach inside cells.

F I E L D  N O T E S  —  H O W  I T
W O R K S

1 Swallow. The ring shape and non-
natural amino acids let a usable
fraction of the peptide survive
stomach enzymes and cross the
gut wall into the blood.

2 Grip. In the bloodstream the ring
clamps onto PCSK9, covering the
exact patch it uses to grab hold of
LDL receptors.

3 Recycle. Spared from destruction,
LDL receptors return to the liver's
surface and keep pulling
cholesterol out of circulation.

The trick is step one. Antibodies never get

past the stomach at all; classic pills can't

perform step two. The macrocycle is the only

design that does both. 

F E A T U R E  ·  F R O M  L A B  T O  P H A R M A C Y 0 5



A G A I N S T  T H E  G R A I N T H E  C O N T R A R I A N

The market bought a cholesterol pill.
It should have bought a battering
ram. 
THE MOVE 37. The consensus read this approval as a

convenience upgrade — same target, nicer format, a

share-taking story against the incumbent injections.

That framing looks reasonable and misses the whole

point. The convenient format is the breakthrough,

because the format is what proves the platform. For

forty years, "protein–protein interaction" and "oral

drug" were mutually exclusive categories. Enlicitide

collapses them in a therapy millions will actually take.

The correct unit of analysis is not one drug's market

share. It is the fraction of the undruggable proteome

that just moved from "biologic, maybe" to "pill,

plausibly."

Value that correctly and you stop pricing a cardiology

launch and start pricing a validated template. The

winners of the next decade may not be the company

with this molecule, but whoever industrializes the 

method — turning flat interfaces into swallowable

rings on a schedule. That is a tooling story, not a

cholesterol story, and tooling stories compound.

WHY THE CONSENSUS ISN'T WRONG. Now the

honest part, because the skeptics hold real cards.

Enlicitide neutralizes PCSK9 in the bloodstream — an

extracellular target. The true prize, the great bulk of

that 80 percent, sits inside cells, and reaching it

demands a peptide cross a cell membrane, which

macrocycles are notoriously bad at. One extracellular

win does not prove the intracellular case.

There is more. Oral absorption of a 1,722-dalton

molecule is low and finicky, bought with heavy

formulation work that won't transfer for free to the

next target. Manufacturing synthetic peptides at

statin-scale volume and price is unproven. And LDL is

a surrogate: the trial that decides whether enlicitide

actually prevents heart attacks reads out later.

Antibodies still win on potency and half-life for many

jobs. A door in the wall is not the same as an open

field — it is an invitation to try, paid for one hard

target at a time.

A G A I N S T  T H E  G R A I N  ·  T H E  C O N T R A R I A N 0 6



S I G N A L S

Three from the other frontiers
What else moved this week, beyond the lab bench.

0.55
N U M E R I C A L  A P E R T U R E

S E M I C O N D U C T O R S

Intel became the first company to ship high-volume logic chips patterned with ASML's

High-NA EUV, the 0.55-aperture lithography that etches finer features in a single pass.

Select layers of its 18A "Panther Lake" processors are now dual-qualified for the new

scanners, with foundry yields reported near 85 percent — the clearest sign yet that the

next node of Moore's Law has a working machine behind it. 

S O U R C E  ·  T O M ' S  H A R D W A R E  /  A S M L  ·  J U L Y  1 5 ,  2 0 2 6

35,786
K M ,  G E O S T A T I O N A R Y  O R B I T

S P A C E  R O B O T I C S

Northrop Grumman's Mission Robotic Vehicle lifted off from Cape Canaveral

carrying a Naval Research Laboratory and DARPA servicing payload. Its robotic

arms can inspect, repair and — via a first-of-its-kind standardized port — 

refuel satellites in geostationary orbit, quietly turning a fleet of disposable

spacecraft into a maintainable installed base. 

S O U R C E  ·  A S T R O N O M Y . C O M  /  N R L  ·  J U L Y  2 1 ,  2 0 2 6

50
M E G A W A T T S ,  B Y  2 0 2 8

F U S I O N  E N E R G Y

Construction advanced on Helion's Orion plant in Malaga, Washington — the facility

behind the world's first fusion power-purchase agreement, which commits at least 50

megawatts to a Microsoft data center by 2028. Fusion's credibility problem has always

been the gap between physics demos and a signed grid contract; Orion is where that

gap gets tested in concrete. 

S O U R C E  ·  D A T A  C E N T E R  D Y N A M I C S  /  H E L I O N  ·  2 0 2 6

S I G N A L S  ·  S I L I C O N  ·  O R B I T  ·  F U S I O N 0 7



B Y  T H E  N U M B E R S

The week, in figures
Every number verified against a named source.

56%
LDL-cholesterol cut by enlicitide vs. placebo at 24
weeks — CORALreef Lipids.

37
Atoms in the macrocyclic ring that lets the peptide
grip PCSK9's flat surface.

~80%
Share of disease-relevant human proteins long
deemed "undruggable" by pills.

1,722
Daltons — the drug's mass, roughly 3.4× the classic
ceiling for an oral molecule.

1 / day
One tablet replaces a subcutaneous injection every
two weeks.

23 yrs
From PCSK9's discovery in 2003 to the first pill that
can switch it off.

19.2M Deaths a year from cardiovascular disease — the world's number-one killer (2023), and the
reason a scalable LDL pill is more than a convenience.

B Y  T H E  N U M B E R S  ·  I S S U E  0 2 0 8



T H E  L O N G  V I E W

Walls become doors one target at a time
The satisfying stories in technology are rarely the ones announced as revolutions. They are the ones filed

as product updates — a nicer format, a better yield, a signed contract — that turn out to have moved a

boundary everyone had stopped questioning. A chip shipped on a new lithography. A robot that refuels

instead of replaces. A pill that does an injection's job. Each looks incremental. Each quietly redraws what

the next decade is allowed to attempt.

Enlicitide belongs on that list. Read as cardiology, it is a good drug. Read as chemistry, it is a proof that

the wall between the swallowed and the injected, between the simple lock and the flat handshake, was

never a law of nature — only a limit of our tools. The wall is still standing. But there is a door in it now, and

doors, once found, get widened.

The discipline this issue asks for is to hold both readings at once: the genuine breach and the honest

caveats, the platform and the single hard target it took to prove it. Move 37 looked like a mistake until it

won the game. This week's move looks like a convenience until you notice what it makes possible.

S O U R C E S  &  F U R T H E R  R E A D I N G

Feature — enlicitide / PCSK9

merck.com/news — LIPFENDRA (enlicitide) FDA approval

patientcareonline.com — first oral PCSK9 inhibitor (56% /

52% / 48%)

merck.com/news — CORALreef HeFH trial (59%)

en.wikipedia.org/wiki/Enlicitide_decanoate — 1,722 Da; 8

residues; 37-ring

drughunter.com/molecule/mk-0616

drugs.com/repatha.html — injectable PCSK9 dosing & LDL

55–70%

ahdbonline.com — PCSK9 inhibitor history (alirocumab, 2015)

pmc.ncbi.nlm.nih.gov/articles/PMC12516566 — PCSK9

discovery, 2003

research.cbc.osu.edu/pei.3 — macrocyclic peptides & PPIs

(~80% undruggable)

healthdata.org — CVD deaths, 19.2M (IHME, 2023)

Signals

tomshardware.com — Intel High-NA EUV, 18A Panther Lake

globenewswire.com — ASML: first high-volume High-NA logic

astronomy.com — Northrop Grumman MRV robotic servicer

datacenterdynamics.com — Helion 50 MW fusion PPA,

Microsoft 2028

helionenergy.com/newsroom — Orion plant, Malaga WA

Method note
Every figure was checked against the named primary or

reporting source above; unverifiable claims were dropped

before print.

T H E  L O N G  V I E W  ·  S O U R C E S 0 9



INFLECTION.

N E X T  I S S U E  ·  F R I D A Y

When a tool crosses a border
everyone treated as a wall — do
you widen the road, or ask
what else the map got wrong? 
The Lens returns next week with a new deep dive — one breakthrough, read

against the grain, for people who build the future for a living. 

Researched, written & designed with Claude. Typeset in Poppins & Lora on the

Anthropic palette. 
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