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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

According to the data from World Health Organization, there have been large-scale outbreaks of respiratory
infectious diseases in the past decades, such as SARS, bird flu, HIN1, MERS, CoVID-19, etc., posing a huge
challenge to the public health system. In the fight against respiratory diseases, the concept of negative
pressure ambulances was initiated by public health and epidemic experts. For the establishment and
improvement of the public health emergency rescue system, we have studied the negative pressure
ambulance products with global experts.

A negative pressure ambulance is defined as an ambulance fitted with negative pressure and sterilization
equipment, used for the care, monitoring and transportation for respiratory disease patients. It provides
treatme T 1 ISSi T I I . Due to
the high]y contagious nature of respiratory viruses, conventional ambulances are not up teythe task of
transpoiting. Compared with conventional ambulances, negative pressure ambulances ¢an” effectively
block airfborne transmission, greatly reduce the risk of infection for medical and public pérsonne], as well
as the coptamination of the surrounding environment, effectively ensuring the safe transport of regpiratory
infection patients.

As a spdgcial type of ambulance, the difference between a negative pressure ambulance and ajny other
conventipnal ambulance mainly lies in the patient compartment, which has\functions such as |blocking
the sourfe of infection, disinfecting and sterilizing, preventing cross-infection and many others. In the
state of the art, there are no special, systematic and unified technical requirements for negative pressure
ambulanfces globally. During the production and use phase, the absence of inified regulations and unpalanced
standards for the negative pressure ambulance, especially for its patiént compartment, causes gredt trouble
to the pfoduction and leading the risk of use. For the safe use(pfnegative pressure ambulances, it is of
great significance to develop a technical specification for thepatient compartment of negative [pressure
ambulanices in the ISO system as a global reference in line with their differences and characteristics. This
document mainly involves the special requirements and test'methods of the patient compartment, {ncluding
sealing and isolation, negative pressure, ventilation rate, directional airflow, sterilization system, fiiltration,
and ster{lization device of the negative pressure system. Relative technical standards and test methods are
fully in dccordance with the needs of the medical and health industry, to improve the technical leyel of the
productq and provide safer services in the transfer of patients, and promote effective and timely treatment
of patienlts in the epidemic environment.

In sumnjary, forming a set of global, unified, formal negative pressure ambulance technical specifications
of patient compartments could have a.positive impact on controlling infectious respiratory diseasejs around
the world, reduce the risk of transmission and can better protect medical workers and the surfounding
environment.
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Technical Specification ISO/TS 17430:2

025(en)

Patient compartment of negative pressure ambulance —
Technical specifications

1 Scope
This docpmentspecifiestherelevanttermsand-definitions,technical reqtirementsand-testmetheds for the
patient compartment of negative pressure ambulances.

This doc

iment is applicable to ambulances equipped with negative pressure systems.

2 Normative references

The follo
the requ
referenc

ISO 12217
the deten

EN 1789

3 Ter
For the p
ISO and |
— ISO
— IECH
3.1

wing documents are referred to in the text in such a way that some oralltheir content co
irements of this document. For dated references, only the edition)\cited applies. For
s, the latest edition of the referenced document (including any aniendments) applies.

9-1, Interior air of road vehicles — Part 1: Whole vehicle test chamber — Specification and m|
Imination of volatile organic compounds in cabin interiors

2020, Medical vehicles and their equipment — Road ambulances

ms and definitions
urposes of this document, the following terfus and definitions apply.
EC maintain terminology databases for'use in standardization at the following addresses:

Dnline browsing platform: availableat https://www.iso.org/obp

lectropedia: available at https://www.electropedia.org/

ambulance

vehicle u
trained j

3.2

sed to treat, monitor-and transfer at least one patient, and is equipped with at least two
ersonnel

negative pressure ambulance

type of
purpose

medical“émergency vehicle equipped with negative pressure and disinfection facilities
to cufe; monitor and transfer persons with respiratory infectious diseases

3.3

nstitutes
undated

ethod for

seats for

with the

negative pressure system
device that achieves an air pressure below a specified value of atmospheric pressure in a medical
compartment and has the function of targeted collection and disinfection of exhaled air from patients with
respiratory infectious diseases

Note 1 to entry: It usually consists of a negative pressure fan, a filtration device, a disinfection device and a gas
collection device.

3.4

patient compartment
internal area of the negative pressure ambulance (3.2) which is equipped with a negative pressure system
(3.3) and used for transporting and/or treating patients with respiratory infectious diseases

© IS0 2025 - All rights reserved
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4 General requirements for patient compartment
The patient compartment of the negative pressure ambulance shall meet the requirements of the type-B or

type-C ambulance in EN 1789:2020, 4.4.

5 Special requirements for patient compartment

5.1 Sealing and isolation requirements

The patient compartment shall be separated and sealed from the driver's compartment, or an independent
square compartment shall be used as the patient compartment to prevent the air in the patient compartment
from sp:[ading to the external environment.

When thfe vehicle is stationary, close all the doors and windows of the patient compartment, tuin on the
negative[pressure system after activating the vehicle, and adjust the flow rate of the air outlet of the|negative
pressurg system to (240 + 5) m3/h, and the negative pressure value in the patient compartmen{ shall be
below -18 Pa.

The pati¢nt compartment shall be independent of the ventilation system of the driver’s compartment.

5.2 Rdquirements for performance of negative pressure

When thle vehicle is stationary, close all the doors and windows of the-patient compartment, actjvate the
vehicle gnd turn on the negative pressure system. After the systém"is turned on for 3 min, the [negative
pressurgvalue in the patient compartment shall be between (-30Ra and -15 Pa), and the fluctuation range of
the negative pressure value after stabilization shall be less than*3 Pa.

5.3 Ventilation frequency requirements

When thle vehicle is stationary, close all the doors:and windows of the patient compartment, actjvate the
vehicle gnd turn on the negative pressure system.“After the system is turned on for 3 min, the air change
rate of the patient compartment shall not be less:than 20 times per hour.

5.4 Air directional collection efficiency requirements

The vehicle shall have the functionvef directional air collection. When the vehicle is stationary,|close all
the doorp and windows of the patient compartment, activate the vehicle and turn on the negative pressure
system. After the system is turned on for 3 min, the air flow in the patient compartment shall be|directed
towards|the collection pont-hear the patient's head. The air in the patient compartment flows|into the
negative[pressure systenrthrough the air collection device and shall only be discharged to the outside of the
vehicle after filtration.<The efficiency of the directional air collection shall be 290 %.

The gas follection~dévice shall be able to isolate the gas exhaled by the patient in a relatively ind¢pendent
space. The air «colléction device shall facilitate medical staff to take care of patients in real-time during
transporiftation;such as first aid, monitoring, medication, etc., without affecting the convenience df patient
movement;

5.5 Requirements for disinfection system

The patient compartment shall be equipped with disinfection systems. The device shall have a timing
function and be able to finish disinfection without personnel intervention.

As for spray method for disinfection, the atomized liquid shall meet the non-toxic requirements in terms of
oral, inhalation, eye irritation/corrosion and skin irritation/corrosion, etc. The disinfection effect of spray
method shall achieve a microbial killing logarithm greater than or equal to 3,00.

As for other methods for sterilization, there can be local medical and health regulations related to the
disinfection products.

© IS0 2025 - All rights reserved
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quirements for filtration equipment of negative pressure system

The negative pressure system shall efficiently filter all the air discharged from the vehicle to achieve the
biological safety protection of the surrounding environment.

When filtering the particles with a diameter of 20,3 pm, the filtration performance of the built-in filter
material in the negative pressure disinfection system shall reach the filtration efficiency of 299,7 %. The
filter material shall be easy to replace.

According to ISO 29463-1, the built-in air filter of the negative pressure system is tested under the condition
of no less than the actual air volume, and its filtration performance shall meet ISO 30E or above.

The filte

Chﬂ]] ]’\ﬂ QQC}I o incfn” :\nr‘ ]"ﬂplﬂ{‘p 1‘1’\ a Cﬂﬂ]ﬂ(‘] m:\nnnr’ DY‘I(‘I CI"IC!]] not I’\ﬂ ]nncnnpr‘ falad

during v

The filte
filtration

5.7 Rd

If ozone

chicle operation.

r shall not be damaged after repeated disinfection with various common disinfédtants
performance shall not be weakened.

quirements for disinfection device of negative pressure system

sterilization is used as a built-in disinfection device in the negative'\pressure system, it

able to (ﬂlffer an ozone concentration of 260 mg/m3 inside the negative pressure system. The dis
all have the function of timing, which can carry out the timing disinfection treatment for 60 min

device s
and aboy
regulatid
disinfect]
doors an

6 Mai

Negative
adhesive
identify.
the syml
placed o1

e without personnel intervention. As for other disinfection methods, there can be air dis
ns or local medical regulations related to the correspondingdevice. After setting the ozor
ion function, personnel shall immediately evacuate fromythe patient compartment and clo
d windows.

'king

pressure ambulances shall be equipped.@with markings, which shall be fixed by bol{
s, etc. according to the body structure. The markings shall be firm, reliable and easy to dg
The style of the label is shown in Figuke’l. The background colour of the marking shall b
pol shall be black, and the side length of the label shall not be less than 130 mm. A label
1 both sides of the patient compartment.

NEGATIVE PRESSURE

amaged

and the

shall be
infection

infection
le timing
se all the

S, rivets,
ptect and
e yellow,
shall be

1A ATION

NOTE

TOULATIUIN

The upper part is the sign indicating a biological hazard warning with reference number IS0 70

The lower part indicates that the marking applies to negative pressure ambulances.

Figure 1 — Negative pressure ambulance marking
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7 Manual

The product manual of negative pressure ambulance should at least include the following contents:

— instruction for use case of negative pressure ambulance: when performing tasks, turn on the negative
pressure system and keep the patient compartment sealed throughout the process. When the vehicle
enters the decontamination area and is ready for decontamination, the negative pressure system is
allowed to be turned off and the decontamination shall be started immediately;

— replacement intervals and steps for filter cartridges for negative pressure systems;

— use of negative pressure system and disinfection system in negative pressure patient compartment.

8 Tes

8.1 Sepling performance test

t methods

When thg vehicle is stationary, close all doors and windows of the negative pressure patient compartment,

install a

h air flow meter at the air outlet of the negative pressure system, turi-on the negative

pressure

system dfter activating the vehicle, and adjust the flow rate of the air outlet of-the negative pressure system

to (240 4 5) m3/h, use a negative pressure detector to measure the negatiye'pressure value in the
pressure patient compartment every 2 min, and take 3 measurements and.Tecord the average val

negative

8.2 Ndgative pressure performance test

When th
activate
negative

value. Cqmpare the fluctuation range of three meastirements to determine whether it meets the
pressurg stability requirements.

8.3 Ventilation rate test

In the stptionary state of the vehicle, close all doors and windows of the patient compartment, i

air flow

activatinig the vehicle. After the system runs for 3 min, measure the air flow value at the outlet of the
pressurelsystem every 2 min, and.measure it 3 times. Calculate the average of three measurements as

rate Qe

Vt
where

%

Qave
t

— *
otallflow rate™ Qave ¢

wotal floferite 1S the ventilation volume of the patient compartment in one-hour (m3);

pressure value.

e vehicle is stationary, close all the doors and windows.of the negative pressure patient comp
Lhe vehicle and turn on the negative pressure system. After the system runs for 3 min, me3
pressure value every 10 s, record the arithmetic'mean of three measurements as negative

meter at the outlet of the negative pressure system and turn on the negative pressure sysf

Then calculate the ohe*hour ventilation volume of the patient compartment using Formula (

negative
lie as the

artment,
isure the
pressure
negative

1stall the
em after
negative
the flow
1) below:

e8]

. . . 2
istheair flow atthe outlet of the regative pressure systenmr {r/55;

is 3600s.

Calculate the ratio between the ventilation volume and the volume of the compartment to determine

whether

the ventilation rate requirement is met.
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8.4 Air directional collection efficiency requirements

8.4.1 Test equipment and facilities
The test equipment and facilities are comprised of the following:
— vehicle VOC detection chamber, which shall meet the environmental requirements in ISO 12219-1;

— gas mixture dilution input device, able to dilute n-hexane gas to a given concentration and ensure gas
outflow at a flow rate of 10 I/min, with a minimum duration of 20 min;

— gas sampling device, able to sample gas at a flow rate of (100-200) ml/min, with a sampling time of at
leaSIli'S i and aclass o ftowaccuracyy;
P

— 6m

TFE tube (for simulating gas influx and sampling gas export);
— TENRAX sampling tube;
— thermal desorption gas chromatography-mass spectrometry instrument;

— purdnitrogen gas (99,99 %), high-concentration n-hexane gas or pure n-hexane solution.
8.4.2 Testprocedures

8.4.2.1 | Preparation before the test

The vehicle shall be parked in the vehicle VOC detection chamber. In the stationary state of the¢ vehicle,
close all[doors and windows of the patient compartment, andjturn on the negative pressure systlem after
activatinlg the vehicle. If the gas collection device on patient/s head is equipped, the test shall be started after
installat]on.

Three sampling points shall be set in the compartmént: at the front, at the middle, and at the rear|seats for
medical staff. The sampling points shall be located-at the height of the seat headrest. Connect each sampling
point to|the specific gas sampling device outside the vehicle using a sampling tube without rgstricting
opening [and closing the doors. Install a gas‘mixing and dilution input device at the patient's Qreathing
position on the stretcher, which is connected to the outside of the vehicle. Connect the negative pressure
system exhaust outlet to the outside of the'vehicle VOC detection chamber through a pipeline.

8.4.2.2 | Background group test

During the test, the envirenmental conditions in the chamber shall be set as follows: temperature of
(25 £ 2) 1C, humidity of 50 %+ 10 % RH.

The vehicle doors and-windows shall be opened for ventilation for 1 h. After 1 h, TENAX tubes| shall be
connectdd to the three sampling points respectively, and the doors of the vehicle shall be closed| The gas
collectioh device:shall be turned on for 15 min for blank sampling inside the vehicle.

8.4.2.3 | Sample group test

After the blank sampling is completed, the doors and windows of the vehicle shall be opened for ventilation
for 30 min. TENAX tubes shall be connected to the three sampling points respectively, then the doors of
the vehicle shall be closed. The air conditioner in the patient compartment shall be turned on and adjusted
to the maximum air flow rate. Then, turn on the negative pressure system and the gas mixing and dilution
input device. A simulant gas with a set concentration shall be continuously input at a flow rate of 10 I/min,
and the gas collection device shall be turned on simultaneously for 15 min. After the sampling is completed,
the gas mixing and dilution input device and the gas collection device shall be turned off.
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