Cost Comparisons in Drug Development: Minipigs vs. Animal-Free Methods

To provide a comprehensive comparison, here are the costs associated with using
minipigs (e.g., Gottingen or Yucatan strains) in drug development.

They focus on historical figures (pre-2000s, when welfare standards were minimal and
minipigs were emerging as models) and modern costs (post-regulations like the U.S.
Animal Welfare Act amendments, EU Directive 2010/63/EU, and the Guide for the Care
and Use of Laboratory Animals, which mandate enriched housing, socialization, veterinary
care, and ethical protocols)—against those of animal-free alternatives.

These estimates are drawn from regulatory reports, scientific literature, industry surveys,
and expert analyses.

Minipigs are less commonly used than dogs or nonhuman primates (NHPs) in toxicology,
representing <5% of non-rodent studies in many companies, partly due to higher
compound requirements and limited historical data. However the increasing public
concern for using dogs and cats is driving the pro-animal research community towards
replacement not with animal free methods but with minipigs.

Exact costs for minipig-specific tests are often generalized, as they are used in broader
non-rodent toxicology (e.g., for FDA/EMA preclinical requirements).

Costs vary by strain, study type (e.g., 28- or 90-day toxicity), and facility, but patterns
show minipig testing is comparable to dogs, with welfare adding overheads, and high
failure rates (90-95% of drugs passing animal tests fail in humans) inflating overall
expenses.

Total drug development averages $1-2.6 billion per approved drug, with preclinical
phases contributing 10-20%.

As of 2025, FDA/EMA shifts toward non-animal alternatives (e.g., via ICH guidelines and
FDA Modernization Act 2.0) are reducing minipig reliance.

Historical Costs of Using Minipigs

Minipigs emerged as toxicology models in the 1990s (e.g., Géttingen strain developed in
the 1980s-1990s), so historical data pre-2000 is limited and often extrapolated from swine
or dog studies, with minimal welfare (smaller enclosures, no enrichment, limited veterinary
oversight).

Costs were 20-50% lower than modern due to lax standards, focusing on acquisition and
basic housing.

Per-Test Estimates:
Toxicity studies (e.g., acute/chronic, using 10-40 minipigs) ranged from $100,000-
$500,000 per study in the 1990s (inflation-adjusted to ~$200,000-$1 million today).

Acquisition was $1,000-$3,000 per animal (e.g., early Gottingen strains), with basic
housing adding $2,000-$5,000 annually.

Compound requirements were high but costs lower without enrichment.



Overall Impact:

Low welfare reduced overheads, but poor predictability led to hidden costs from 90%+
clinical failures.

Early studies (e.g., 1990s Eurotox symposia) noted minipigs as cost-comparable to dogs
without penalties.

Minipig-Specific Examples:

Pre-2000, acquisition and basic care for swine models cost $1,000-$5,000 per animal
(adjusted), with studies emphasizing minimal setups; no mandatory socialization meant
reuse and shorter timelines.

Modern Costs of Using Minipigs, Including Welfare Standards

Post-2000 regulations (e.g., EU Directive 2010/63/EU emphasizing 3Rs, U.S. AWA
requiring psychological well-being and enrichment) have increased costs by 20-50%
through larger enclosures, toys, group housing, biosafety, and veterinary oversight.

Welfare does not impose a "financial penalty" compared to dogs, but adds overheads; as
of 2025, minipig use has modestly increased (from 2014 surveys), but remains niche.

Per-Test Estimates:

Toxicity studies (e.g., 28-90 day, using 20-50 minipigs) cost $500,000-$2 million per
study, comparable to dogs, including welfare-compliant housing ($5,000-$15,000 per
animal annually for care, enrichment, and vet services).

Facility setup adds $300,000-$1 million for vivariums.

Overall Impact:

Annual U.S. animal research costs ~$125 billion, with non-rodents like minipigs
contributing due to high compound needs; flawed studies waste $14.7-$25.7 billion
yearly from poor translation.

Welfare adds 10-30% (e.g., enriched environments ~$3,000-$8,000 extra per group).
High failure rates (92%) amplify costs.

Costs of Animal-Free Methods

Alternatives like organoids, organ-on-a-chip (OoC), and in silico modeling are faster (days
vs. months), human-relevant, and align with 2025 regulatory shifts, reducing minipig

demand.

They cut per-test costs by 50-90% and the $1-2.6 billion failure burden by improving
predictability.

In Vitro/Organoid Methods:

$500-$20,000 per test vs. $100,000-$700,000 for comparable minipig tests.
Savings: 2-10x cheaper, no care costs.

Organ-on-a-Chip:
- Initial setup $100,000-$500,000, per-test $5,000-$50,000 vs. millions for minipig
equivalents; saves $3 billion industry-wide annually by reducing failures



In Silico Modeling:
$1,000-$10,000 per simulation, near-zero marginal costs.

Overall Savings:
Replacing minipig toxicity avoids $14.7-$25.7 billion in annual waste; cuts development
time by early failure detection.

In summary, historical minipig testing was cheaper but inefficient; modern welfare inflates
costs while outcomes remain poor. Animal-free methods offer savings, ethics, and
relevance, supporting 2025 shifts.
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