
Safe endotoxin levels in drugs are defined by pharmacopeial/agency limits expressed as

endotoxin units per kg body weight and are route‑ and dose‑dependent, not a single universal

value.

The maximum allowable endotoxin level for a drug product is calculated as ,

where K is the threshold pyrogenic dose and M is the maximum dose per kg given in 1 hour.

For most parenteral (IV, IM, SC, etc.) routes, K = 5 EU/kg; for intrathecal use, K = 0.2 EU/kg.

M is the maximum recommended human dose per kg body weight in a one‑hour period (or

rabbit pyrogen test dose, whichever is larger), in units that match how you express the

specification (mL/kg, mg/kg, Units/kg, etc.).

Example: if a non‑intrathecal injectable has a maximum dose of 10 mL/kg in 1 hour, the limit is

 EU/mL.

General maximum exposure for most systemic parenteral drugs: not more than 5 EU/kg in 1

hour.

Intrathecal (or epidural, because of risk of intrathecal exposure): not more than 0.2 EU/kg in

1 hour.

Large‑volume parenteral waters (e.g., WFI, Sterile Water for Injection/Irrigation): often 0.25

EU/mL; some sterile waters and inhalation waters up to 0.5 EU/mL.

These exposure limits are then converted to product‑specific specs (EU/mL, EU/mg, EU/Unit)

using K/M.

Non‑intrathecal parenteral routes (IV, IM, SC, etc.): K = 5 EU/kg, so allowable EU per mL or

mg is higher for the same dose than for intrathecal.

Intrathecal products: K = 0.2 EU/kg, reflecting much higher sensitivity of the CNS to

endotoxin; product specifications routinely end up near or below WFI limits depending on

dose volume.
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The calculated endotoxin limit is a critical quality attribute and should be established early in

development for each formulation, indication, route, and dosing regimen.

If a company’s process or clinical risk assessment leads to a stricter limit than the

pharmacopeial K/M value, the stricter (lower) limit should be used.

APIs and excipients used in low‑limit products (e.g., intrathecal, pediatric) often require their

own tight endotoxin specs so that the summed contribution stays below the drug product

limit.

For human drugs, a level is considered “safe” if the total patient exposure per dose per hour

does not exceed:

5 EU/kg for most parenteral routes.

0.2 EU/kg for intrathecal/epidural routes.

You translate these exposure caps into EU/mL, EU/mg, or EU/Unit using the maximum dose (M)

via K/M and then set your release/specification criteria accordingly.

If you tell me route, max dose, and unit (mL, mg, Units), I can calculate the specific EU limit you’d

use on a COA.
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