
STERILIZATION FOR 
BIOHAZARDOUS MATERIALS 
Best solutions for autoclave equipment devoted to 
research & developement and for production of vac-
cines and those processes linked to the treatment of 
BSL3 and BSL4 materials
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INTRODUCTION
De Lama DLOV-HP is the state-of-the-art equipment for sterilization of biohazardous 
materials (BSL3 & BSL4) used in the devolopment and production of vaccines, as 
the vaccine which will be used against COVID-19

De Lama DLOV-HP has many special construction and process features based on 
a simple and strong principle: from the starting point of the sterilization until the 
end of the process, the internal camera is completely segregated from the external 
environment. No risk of cross contamination and leak is possibile.

During the process there is no air-exchange with the external environment, and the 
use of filters (which theoretically can be subject to damage) is avoid.

Only when the process is ended and virus is certainly destroyed is possible any 
fluids exchange with external area.
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De Lama DLOV/HP High Pathigen Autoclave to ste-
rilize Biohazardous materials (BSL3 and BSL4)



MAIN PRINCIPLES
The principles on which it is based are: 

- the air is not initially removed from the chamber, but remains inside it until the 
end of sterilization
- the condensate is not removed from the chamber until sterilization ends
- the condensate that forms during heating/sterilization is kept at the bottom of 
the chamber and steam is injected directly in the same area in order to sterilize 
the condensate
- the vacuum pump operates only during the final drying phases (if any). 
During all the other phases, it is disconnected from the chamber by a normally-clo-
sed pneumatic valve

THE PROCESS
The cycle always begins with heating, by introducing steam in the chamber. Since 
the steam mixes with the air contained inside the chamber, the steam + air mixture 
which forms must be homogenized.

Spontaneously, this mixture would in fact tend to stratify, with the air concentrated 
downward and the steam concentrated upward.

Homogenization is obtained by the action of a fan, located on the ceiling of the 
chamber, with relevant cowling (flow deflector).

The penetration of heat inside porous loads or loads contained in closed baskets 
or similar structures can obviously be rather slow, due to the fact that the air has 
not been eliminated from the inside of the load beforehand.

Due to the fact that the air has remained inside the chamber and that its pressure 
increases as it is heated, the pressure inside the chamber is significantly higher, 
for an equal temperature, than the pressure in a saturated steam autoclave.
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CYLINDRICAL CHAMBER SHAPE IS PREFFERED
A cylindrical chamber structure is preferred because:

- the space for the fan(s) will not affect the useful chamber volume, corresponding 
to quadrangular doors inscribed within the circumference
- it withstands particularly high internal pressure more effectively than the qua-
drangular structure

All of the above described design criteria ensure that, when the condensate and 
the air are removed from the chamber they are perfectly sterile: this removal in 
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fact occurs only at the end of the sterilization phase and only if this phase has 
been completed correctly.

Various possibilities for subsequent phases are possible after the removal of the 
condensate, according to the material being treated:
- if the load must be dry when it is removed, vacuum is produced inside the cham-
ber (while keeping the jacket at steam pressure)
- if the load is constituted by liquids inside closed or open containers, the contai-
ners can be cooled by:
1. a water spray, possibly in air counterpressure
2. cooling by circulating water in the jacket, in air counterpressure inside the 

chamber



MAGNETIC DRIVEN FAN FOR TOTAL SEGREGATION 
FROM EXTERNAL ENVIRONMENT
The fan used in these autoclaves is of the magnetically driven type.
The absence of a shaft passing through the chamber and relevant sealing gaskets 
is a paramount safety element to avoid cross contamination between the “patho-
genic” inner chamber and the outer environment.

For this type of autoclave the process peculiar features are:
- use the temperature parameter only for process control (being the pressure rea-
ding no longer related to temperature in an air steam mixture atmosphere)
- use the pressure parameter only to prevent the reach of safety valve trigger 

value, by cutting steam 
injection to the chamber 
above a given pressure
- use pressure transducers 
and pressure gauges ha-
ving no recesses, i.e. of 
the membrane type
- use a suitably advanced 
and reliable computeri-
zed system for the mana-
gement of the autoclave, 
in order to obtain higher 
reliability and enhanced 
information and diagno-
sis

Based on the above it is 
evident that the method 
based on air steam mix-
ture is by far the most re-
liable and effective one, 
highly recommendable 
for contamination pertai-
ning to class 3 and 4.+
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De Lama High Pathogen Autoclave can be 
also very compact in depth

De Lama High Pathogen Autoclave can be design with 
innovative layout, according to customer’s need


