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L ACTION REQUESTED

To assess inhalation toxicity of hydrogen peroxide for the proposed use in sealed room enclosures
and vehicles.

118 BACKGROUND

The registrant (STERIS® Corporation) has submitted a petition for the use of the product Vaprox®

Hydrogen Peroxide Sterilent containing 35% hydrogen peroxide in sealed room enclosures and
vehicles. The registrant proposes to amend the current label with the following statement:

“This product is intended for use as a non—medlcal/non-healthcare sterilant (i.e., for
industrial use only). This product is for use in STERIS VHP® industrial equipment only,
and by trained personnel. For sterilization of empty, pre-cleaned, sealed enclosures up to
40 f°, apply 2.2 grams of product per minute for 90 minutes.”

The proposed use is indoor non-food use only, which is no different to the currently approved uses,
with only exception of a larger treatment area.

The registrant did not submit any mammalian toxicity data. The registrant states that in the
proposed applications, the treatment areas will be closed systems, and even though the VHP
application equipment for the proposed uses may be placed in the sealed enclosure, it will be
operated remotely or operated from outside the sealed enclosure. Inhalation is identified as the
primary potential route of exposure.

This memorandum RASSB will assess the toxicological concern associated with exposure to
hydrogen peroxide through inhalation route. In addition, appropriate inhalation toxicological
interim endpoints will be selected for risk assessment for using hydrogen peroxide as a fumigant in
sealed room enclosures and vehicles.

III. RESULTS/DISCUSSION
A. Inhalation Toxicological Concerns of Hydrogen Peroxide

Hydrogen peroxide is a strong oxidant. The data from a wide variety of experiments have
suggested that reactive oxygen metabolites may play an important role in the pathophysiology of
lung inflammation and injury, and evidence has shown formation of short-lived reactive oxygen
species within the lung tissue in many types of lung injury.

Misawa and Arai (1993) noted inhalation of hydrogen peroxide (0.01, 0.1 and 1.0 M) markedly
caused a pontamine sky blue (PSB) exudation in a concentration-dependent manner in the trachea,
main bronchus, and lungs. The airway vascular permeability in response to hydrogen peroxide
was observed immediately after the end of inhalation of hydrogen peroxide, and the hydrogen
peroxide-induced PSB exudation was significantly attenuated by pretreatment with catalase in a
concentration-dependent manner (300, 3000 U/ml). These results indicate that hydrogen peroxide
causes an intensive airway inflammation.
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There is a 28-day inhalation study in rats conducted by the industry (CEFIC Peroxygen Sector
Group, 2002, cited in European Union (EU) risk assessment report of H,O,). Although it is cited
as a range finding study for a 90-day inhalation study, RASSB considers it is an appropriate study
for interim end-point selection for inhalation exposure.

B. Interim Inhalation End-point Selection for Hydrogen Peroxide

When hydrogen peroxide is applied as a fumigant, inhalation may be the primary potential
exposure route. Since the registrant did not submit any inhalation study, RASSB selected interim
end-points based on studies cited in literature for this risk assessment.

B.1 Short—Term (0 — 30 days) Inhalation Exposure and Intermediate—Term Inhalation (30
Days to Six Months) Exposure

Study Selected: 28-day rats inhalation study (CEFIC Peroxygen Sector Group, 2002, cited in EU
risk assessment report of H,O,

Executive Summary: Groups of five male and female Alpk:AP:SD (Wistar-derived) rats were
exposed whole-body for 6 hours per day to 0 (control), 2.9, 14.6 or 33 mg/m’ hydrogen peroxide
vapor for 5 days per week, for a period of 28 days. Clinical signs that demonstrated resplratory
tract irritation were seen at the exposure levels of 14.6 and 33 mg/m’, but not at 2.9 mg/m’.
Regarding histopathology (see Table 1), necrosis and inflammation of the epithelium in the
anterior regions of the nasal cavity were found at the two higher concentration levels. In the
larynx, mononuclear cell infiltration was seen in two females at the highest exposure
concentration. Moreover, one male rat in each exposure group and two female rats in the high
concentration group exhibited perivascular neutrophil infiltration in the lungs, and hemorrhage was
found in some animals at the two lower concentration levels. RASSB believes 2.9 mg/m® would
be the LOAEL for the study based on the pathological findings in the respiratory tracts
(inflammation in the larynx and increased incidences of hemorrhage and perivascular neutrophil
infiltration in the lungs).

Dose and Endpoint for Risk Assessment: Inhalation toxicity LOAEL of 2.9 mg/m® based on
pathological findings in the respiratory tracts (inflammation in the larynx and increased incidences
of hemorrhage and perivascular neutrophil infiltration in the lungs).

Comments about Study/Endpoint: The EU believed the nasal localization of the primary injury by
peroxide is what can be expected from a water soluble oxidant vapor. As regards pathology in the
lungs, the authors of the study considered it unlikely that the effects were treatment related due to
the absence of a relatlonshlp with exposure concentration and the low incidence, and hence EU
identify the 2.9 mg/m’ as the NOAEL of the study. Since the study report is not available to the
Agency, RASSB can not assess the severity of the pathological effects identified in the study.
However, the ﬁndmgs were consistent and persistent throughout all treatment groups. RASSB
believes 2.9 mg/m’ should be identified as LOAEL of the study given the fact that hydrogen
peroxide and/or its immediate degradation products (reactive oxygen species) are strong oxidants
and can cause airway inflammation (Misawa and Arai, 1993).
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Table 1. Summarized microscopic findings of the respiratory system in the 28-day inhalation
study in rats (CEFIC Peroxygen Sector Group, 2002)

Target Microscopic Findings
Organ 0 mg/m® 2.9 mg/m® 14.6 mg/m’ 33 mg/m’
Nasal cavity _ _ Necrosis* and Rhinitis 1/5 M Necrosis*
inflammation (squamous | and inflammation
epithelium, anterior (squamous epithelium,
regions of nasal cavity) anterior regions of nasal
3/5M, 2/5F cavity)
4/5M, 4/5F
Larynx _ Inflammation 1/5F Mononuclear cell
infiltration 2/5F
Epithelial erosion 1/5M
Lung - 1Perivascular TPerivascular neutrophil 1Perivascular neutrophil
neutrophil infiltration infiltration 1/5M infiltration 1/5M, 2/5F
1/5M Hemorrhage 2/5M
Hemorrhage 2/5M,
1/5F

- indicates no findings
* Necrosis in the context of this report means the more common type of cell death following external stimuli (cf.

apoptosis), manifested by severe cell swelling or rupture, denaturation & coagulation of cytoplasmic proteins and
breakdown of cell organelles

F - female; M — male

B.2 Long-Term Inhalation (> Six Months) Exposure

No appropriate interim end-point selected for long—term inhalation exposure.
C. Margin of Exposure (MOE) for Occupational/Residential Risk Assessments

A MOE of 300 is selected for short-term and intermediate-term inhalation assessment. (3x for
LOAEL to NOAEL, 10x for intra-species, and 10x for inter species).
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IvV.

SUMMARY

Table 2 summarizes the interim inhalation toxicological endpoints and target margin of exposure
(MOE) selected for risk assessment for using hydrogen peroxide as a fumigant in sealed room
enclosures and vehicles.

Table 2. Interim Inhalation Toxicology Endpoints for Risk Assessment for Hydrogen Peroxide

Exposure Dose Used in Risk Target MOE Study
Scenario Assessment and
Toxicological Effects
Short-term LOAEL = 3.0 mg/m’ MOE = 300 28-day rats inhalation study
[0 to 30 Days] | based on pathological (occupational (CEFIC Peroxygen Sector
findings in the respiratory and residential) Group, 2002, cited in EU risk
and tracts (inflammation in the | (3 for LOAEL | assessment report of H,Oy)
larynx and increased
o to NOAEL,
incidences of hemorrhage .
Intermediate- and perivascular neutrophil | 10X .for Intra-
term [30 Days | infiltration in the lungs) species, and
fo 6 Months] 10x for inter
species).
Long-term Not selected
{> 6 month]
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