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Most non-fungible tokens are static by design. Once minted, their metadata —
the data describing the token's attributes, image, or properties — remains fixed
on-chain or in a linked file. Dynamic NFTs, often abbreviated as dNFTs, break this
constraint by allowing metadata to change in response to external conditions, on-chain
events, or user interactions. The mechanism relies on smart contracts that can update a
token's URI, which points to its metadata, based on logic written into the contract or fed
through an oracle.

How Dynamic NFTs Update Their State
The update process typically involves three components: the smart contract

governing the token, an oracle service that supplies off-chain data, and the storage layer
holding the metadata. When a trigger condition is met — say, a real-world sports score
or a change in weather data — an oracle such as Chainlink pushes that information
on-chain. The smart contract reads the new value, applies its conditional logic, and
rewrites the token's metadata URI to point to an updated file. The visual or attribute
change becomes visible the next time a marketplace or wallet queries the token. This
architecture means the NFT itself remains unique and owned, while its descriptive
content evolves.

Sports, Gaming, and Identity Applications
One of the earliest high-profile examples was LaMelo Ball's NBA player NFTs

issued in 2021. The tokens changed appearance and unlocked new traits based on Ball's
real-game statistics, such as rebounds per game or whether his team won. In gaming,
dynamic NFTs serve as in-game assets that gain levels, accumulate damage, or change
rarity based on player actions. A weapon NFT might display wear after heavy use or
upgrade its stats after a crafting event. Beyond entertainment, decentralized identity
projects use dynamic NFTs as credential containers. A professional certification token
can be updated when a holder completes additional training, removing the need to issue
an entirely new token.
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Real Estate, Supply Chain, and Finance
Property-backed NFTs offer a practical case in real estate tokenization. A token

representing a property can carry metadata that updates with assessed value, ownership
transfer records, or mortgage status pulled from verified data sources. In supply chain
management, a dynamic NFT attached to a shipment can reflect its current location,
temperature readings during transit, and customs clearance status, creating an auditable
and evolving record. Decentralized finance protocols have experimented with dynamic
NFTs as loan collateral tokens whose displayed health factor changes as the borrower's
collateral ratio shifts, giving both parties a real-time visual representation of loan risk.

Limitations and Considerations
Dynamic NFTs introduce dependencies that static tokens avoid. Oracle reliability

becomes critical; a corrupted or manipulated data feed can produce incorrect state
changes. Storage choices matter too — metadata hosted on a centralized server can be
altered or taken offline, undermining trust. On-chain metadata is more resilient but
more expensive to update. Gas costs for frequent updates on networks like Ethereum
can be prohibitive, pushing developers toward layer-2 solutions or alternative chains
with lower fees. Standardization across wallets and marketplaces for rendering dynamic
metadata also remains inconsistent, meaning some platforms may display outdated or
incorrect token states.
Read more articles: bip39-phrase.com/bitcoin-ordinals/
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