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To obtain information on the toxicity of the test item. A mixture of spores of 4 
Bacillus spp. in water, following a single 4-hour exposure in an acute inhalation 
study in rats. Dynamic inhalation was conducted using an open system with 
nose-only exposure.

THE AIM OF THE EXPERIMENT

Study dates:

Start of experimental phase: September 21, 2017
Date of the final report January 23, 2018

Test item:

Description:

Designation mixture of spores of 4 Bacillus spp.

Date of receipt: September 19, 2017
Characteristics: Powder
Storage conditions: At +5°C to +25°C
Stability: 1 year
Content: 100 x 109 CFU



Three tubes, each containing 100 x 109 (one hundred billion) CFU of a mixture 
of 4 Bacillus spp. spores, were supplied in powder form in sterile 12 mL plastic 
tubes.

The test item was prepared fresh on the day it was administered.
One tube of the spore mixture was added on top of 1 L sterile aqua ad 
iniectabilia1 in a clean flask/bottle to get a suspension of 100 x 106 (one 
hundred million) CFU/mL. Ten mL of the suspension were taken to suspend 
the remaining powder in the tube and were poured back to the vessel 
containing the suspended test item. This suspension was used immediately 
after preparation.

TEST ITEM PREPARATION

TEST ITEM ANALYSIS

For the application formulation analysis, approximately 10 mL of sample was 
collected immediately after preparing the mixture and stored at 4°C. The 
sample was labeled with the study number, species, sample type, 
concentration, sampling time, and date.



The temperature was monitored hourly during the experiment's exposure 
period, maintaining a level of 22°C ± 3°C with consistent humidity.

TEMPERATURE AND HUMIDITY

Animals:

Species / Strain / Stock: Rat (Rattus norvegicus) / CD / Crl: CD(SD)
Breeder: Charles River Laboratories, Germany

Age (at start of exposure):
Males: approx. 8 weeks
Females: approx. 9 weeks

Body weight shortly before start of the exposure: 
Males: 250 - 260 g
Females: 225 - 237 g

Identification of animals: by colored tail marks and cage label
Selection of species: The rat is a commonly used rodent species for such 
studies.
Number of animals (limit test): 6 (3 male and 3 female animals)
Group (limit test): 1 concentration
Concentrations: 5.07 mg/L air

Duration of experiment:
at least 5 adaptation days
1 test day
2 recovery weeks

The study involved healthy female animals that were neither 
pregnant nor had given birth.

METHODS



Route of administration: By inhalation (nose-only exposure)
Selection of route of administration: According to possible exposure
Duration of exposure to the test item: 4 hours/animal
Exposure concentration: 5.07 mg/L air (actual concentration)

EXPOSURE CONCENTRATION



The study was conducted using a dynamic inhalation apparatus (air 
changes/h (≥ 12 times)) with a nose-only exposure of the animals according to 
KIMMERLE & TEPPER.
The apparatus consists of a cylindrical exposure chamber with a volume of 
28.5 L, designed to accommodate the animals in pyrex tubes arranged radially 
along the chamber's edge. The aerosol of the test substance is generated 
using a spray jet.

Concentration of Mixture of spores of 4 Bacillus spp. suspension (mg/L air): 
5.07
Air flow entrance (L/h): 900
Air flow exit (L/h): 800
Air change (changes per hour): 31.6

EXPOSURE SYSTEM

ANALYSIS OF THE AEROSOL CONCENTRATION

The actual aerosol concentration in the inhalation chamber was measured 4 
times gravimetrically with an air sample filter (Minisart SM 17598; 0.45 μm) 
and pump (Vacuubrand, MZ 2C10) controlled by a rotameter. 

Aerosol samples were taken once every hour during the exposure. For that 
purpose, a probe was placed close to the animals' noses in the inhalation 
chamber and the air was sucked through the air sample filter at a constant 
flow of air of 5 L/min for 1 minute. The filters were weighed before and after 
sampling on an analytical balance (accuracy 0.1 mg).



Under the present test conditions, a 4-hour exposure to Mixture of spores of 4 
Bacillus spp. suspension at the concentration of 5.07 mg/L air did not reveal 
any signs of toxicity. No animal died prematurely.

One of the three female animals showed a reduced body weight gain on Day 4, 
with a measured loss of 5.8%. However, the body weight improved as the study 
continued. By Day 15, a 12.9% increase in body weight was observed, 
compensating for the initial loss noted in the days following dosing. No 
pathological findings were detected during the necropsy.

LC50 value for males and females combined (14 days):
> 5.07 mg Mixture of spores of 4 Bacillus spp. suspension/L air/4 hours

AEROSOL CONCENTRATION AND PARTICLE SIZE DISTRIBUTION

Actual
concentration

Nominal
concentration

Mass median
aerodynamic

diameter

Respirable amount particle size
≤3.6 μm

[mg/L air] [μL/L air] [μm] [mg/L air] [%]

5.07 55.56 1.967 3.04 59.9

RESULTS




