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Tesla's Dry Electrode Battery
Breakthrough: Technological Triumph,

Patent Protections, and Legal
Implications

In early 2026, Tesla made headlines with a major advancement in electric vehicle (EV)
battery technology. The company announced it had successfully scaled production of
its 4680 battery cells using a fully dry electrode process for both anodes and cathodes
at its Austin factory. This development, highlighted during Tesla’s fourth-quarter (Q4)
2025 earnings call, marks a significant step forward in making EVs more affordable,
efficient, and environmentally friendly. But beyond the engineering feat, Tesla’s recent
patent filings are sparking discussions about intellectual property (IP) in the battery
sector. This article explores the facts of the breakthrough, the challenges Tesla
overcame, the scope of its patent protection, potential legal workarounds for
competitors, and key court cases alongside foundational patent law principles.

The Facts Behind the Breakthrough
Tesla’s 4680 cells represent a cylindrical battery format designed to outperform
traditional lithium-ion batteries in energy density, cost, and production efficiency. The
key innovation lies in the “dry electrode” manufacturing process, which eliminates the
need for toxic solvents and energy-intensive drying ovens used in conventional “wet”
methods. Instead, dry powders are mixed, fibrillated (using binders like
Polytetrafluoroethylene (PTFE) to create a web-like structure), and formed into
electrode films directly.

Announced just recently, Tesla confirmed it had cracked the notoriously difficult dry
cathode process, building on earlier success with dry anodes. This allows for a 20–50%
reduction in production costs, up to 90% smaller factory footprints, and improved
battery performance—such as 5–16% higher energy density and retaining 90%
capacity after over 2,000 charge cycles. These cells are now being integrated into
vehicles like the Model Y and are crucial for upcoming models, including the Cybercab,
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enabling longer ranges at lower prices amid supply chain challenges from tariffs.

Elon Musk praised his team on X, calling it an “incredibly difficult” achievement that
positions Tesla ahead in the global EV race. The breakthrough also extends to energy
storage applications, potentially revolutionizing grid-scale batteries.

Overcoming the Challenges
The dry electrode process has been a holy grail in battery tech for years, but scaling
it—especially for cathodes—proved elusive. Cathode materials are brittle and prone to
cracking during dry mixing, leading to poor electrode integrity and reduced
performance. Traditional wet processes use solvents to slurry the materials, but this
adds costs, environmental hazards (e.g., N‑Methyl-2-Pyrrolidone (NMP) solvent
emissions), and massive drying equipment that consumes vast energy.

Tesla acquired Maxwell Technologies in 2019 to leverage their dry electrode expertise,
but integration took time. Challenges included maintaining particle structure during
gentle mixing, minimizing binder content (under 2%), and ensuring uniform films for
high-volume production. Musk has repeatedly described the cathode hurdle as a
“bottleneck,” delaying full 4680 rollout. By solving this, Tesla not only cuts
manufacturing expenses but also reduces the carbon footprint of battery production,
aligning with sustainability goals.

Patent Coverage and Its Implications
To safeguard this innovation, Tesla’s patent strategy focuses on the manufacturing
process rather than just the final battery specs. A key filing, published January 29,
2026 (US20260031317A1, titled “Compositions and Methods for Dry Electrode Films
Having Reduced Binder Content”), is a continuation of earlier applications dating back
to 2018. It emphasizes methods: step-by-step techniques for mixing active materials
with minimal binders (e.g., single PTFE at <2%), using larger particles to enhance
density, and avoiding damage to maintain efficiency.

Under United States (U.S.) patent law (35 United States Code (U.S.C.) § 101 et seq.),
process patents are common in manufacturing, protecting the “how” of production to
create a competitive edge. This locks in Tesla’s cost advantages, as competitors can’t
replicate the exact sequence without infringement. Notably, independent invention is
not a defense to patent infringement in the U.S.—if a third party develops the same
process unknowingly, they still infringe once the patent issues. This strict liability
encourages early filing and disclosure, but critics argue it stifles innovation by



punishing parallel R&D.

The patent builds a layered IP portfolio, combining process protections with
composition claims (e.g., 90–94% capacity retention), making it harder for rivals to
copy without licensing.

Permissible Workarounds Under Patent Law
While Tesla’s patent creates barriers, U.S. law allows “design-arounds”—modifying
processes to achieve similar results without infringing. To avoid literal infringement,
competitors must alter at least one claimed element, such as using different mixing
techniques, particle sizes, or binders. This is legal and promotes innovation, as patents
only cover the specific claims, not the broader idea.

However, the doctrine of equivalents (DOE) poses a risk: even non-literal copies



powder used in batteries. Shimadzu, a Japanese inventor, had been using a similar
process in Japan before applying for U.S. patents, but Electric Storage Battery claimed
prior U.S. rights. The Court ruled that even if someone invents something
independently abroad and uses it publicly there, it could invalidate a later U.S. patent
if that foreign use counts as prior art. However, the decision emphasized strict liability
for infringement: Once a U.S. patent exists, using the invention infringes regardless of
independent creation or good faith. This case set a precedent for how prior public use,
even innocent, affects patent validity and enforcement, making it a cornerstone for
why U.S. law doesn’t excuse independent inventors from infringement liability.

Modern cases highlight process patent battles. Tesla sued Matthews International in
2024 for trade secret misappropriation related to dry electrode tech, alleging improper
use in patents and sales to competitors. Tesla claimed Matthews, a supplier since
2019, stole secrets for dry battery electrode (DBE) production and incorporated them
into their own patent (U.S. Patent No. 12,136,727). Tesla sought over $1 billion in
damages and a restraining order. However, the U.S. District Court for Northern
California denied Tesla’s injunction, ruling in favor of Matthews after they proved their
DBE tech predated Tesla by 25 years. This led to further arbitration wins for Matthews
in 2025, allowing them to sell globally. Though not purely a patent case (it involved
trade secrets and contracts), it shows Tesla’s aggressive IP defense and how courts
scrutinize claims of theft versus independent development in battery manufacturing.

In ChargePoint, Inc. v. SemaConnect, Inc. (2019), the Federal Circuit invalidated EV
charging patents as abstract under §101, but affirmed process claims’ eligibility if tied
to concrete improvements. ChargePoint sued SemaConnect for infringing patents on
networked EV charging stations that allowed remote control and billing. The district
court dismissed the case early, ruling the claims ineligible under §101 because they
were directed to the abstract idea of communication over a network for device
interaction, without adding inventive tech. The Federal Circuit agreed, emphasizing
that patents must claim more than just applying an old idea (like networking) to a new
field (EV charging)—they need a specific technological solution. This case illustrates
how courts evaluate whether process patents in EV tech are truly innovative or just
abstract concepts, impacting what can be patented in emerging fields like batteries.

On DOE, Winans v. Denmead (1853) originated the concept, expanded in Graver Tank
& Mfg. Co. v. Linde Air Products Co. (1950) with the triple-identity test. In Winans,
inventor Ross Winans patented a conical, circular rail car body for better coal
transport. Denmead built octagonal cars that achieved the same benefits. The
Supreme Court ruled infringement under an early version of DOE, saying patents
protect the “form which most perfectly embodies” the invention, including equivalents
unless disclaimed. This prevented “copying in disguise” with minor shape changes.



Warner-Jenkinson Co. v. Hilton Davis Chemical Co. (1997) refined it with the “all-
elements” rule, applying DOE per claim element and introducing estoppel limits. Hilton
Davis patented a dye purification process at a pH “from approximately 6.0 to 9.0.”
Warner-Jenkinson used pH 5.0, arguing no literal infringement. The Supreme Court
upheld DOE’s vitality post-1952 Patent Act revisions, but required element-by-element
analysis and limited it if prosecution history showed narrowing amendments. This
balanced patent protection with public notice.

International echoes include China Aviation Lithium Battery (CALB) vs. Contemporary
Amperex Technology Co., Limited (CATL) disputes in China over battery structures,
emphasizing global IP tensions in EVs. Starting in 2021, CATL sued CALB for infringing
patents on lithium-ion batteries, winning over $6 million by 2023. CALB countered in
2024 with suits alleging CATL infringed four patents on structural integrity and heat
insulation, seeking $138 million. CATL responded with more claims, including a 2025
suit for $12.3 million. Courts and the China National Intellectual Property
Administration (CNIPA) have invalidated some patents, showing how rivals use
litigation to compete, with outcomes affecting EV supply chains globally. U.S. law’s
first-to-file system (post-2013 America Invents Act) prioritizes filing, not invention date,
further sidelining independent invention defenses.

Conclusion
Tesla’s dry electrode success is a game-changer for EVs, but its patents ensure rivals
must innovate around it. While process patents foster protection, workarounds and
doctrines like equivalents balance competition. As battery tech evolves, cases like
these will shape the legal landscape, potentially inspiring reforms for independent
inventors. This draft explores the intersection of advanced battery engineering and
patent law. With my (Andrei Danilov’s) technical background, I’m especially interested
in any feedback, technical refinements, or deeper insights on the process side—feel
free to share your thoughts!

* * *

This article is for general informational and educational purposes only and provides
a high-level overview of legal considerations for patents and intellectual property. It
does not constitute legal or professional advice.

Rules vary by jurisdiction, evolve frequently, and depend on your specific
circumstances, such as home country, target market, industry, and applicable treaties.
What works in one case may pose risks in another.



The content is generic and not tailored to your situation; do not rely on it as
a substitute for advice from qualified professionals.

No attorney-client relationship forms from reading this or subsequent communications
unless a formal engagement letter is signed.

Lexquill and its principals disclaim all liability for any loss or damage arising from use
or reliance on this information.

For discussion of your international expansion plans, reach out via the Lexquill website
contact form or info@lexquill.com—we are happy to assist.
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