This guidance was written prior to the February 27, 1997 implementation of FDA's
Good Guidance Practices, GGP’s. It does not create or confer rightsfor or on any person
and does not operate to bind FDA or the public. An alternativeapproach may be used if

such approach satisfiesthe requirements of the applicable statute, regulations, or both.
This guidancewill be updated in thenext revisonto incdude the sandard elements of GGP's.



14 April 1993 Ms)

CRAFT EMERAEENCY RESUSA TATCR AU DANCE

868. 5915 Manual Energency Ventilator (Resuscitator) BIM
868. 5925 Power ed Erergency Ventilator (Resuscitator) BTL

A GENERAL DEM CE DESCR PTI ON

1) Manual (Qperator Powered) Resuscitator

a Adult
b) Pediatric
c) Infant

2 (Gas Powered Resuscitat or

a Adult
b) Pediatric
c) Infant

B. DEMI CE LABELI NG(Information to be provided by the manufacturer in the
operating instructions for all types and sizes of resuscitators.)

*NOTE  Itens 1, 2, 3, and 4 bel owshoul d al so be clearly | abel ed on the
device itself or its packagi ng when appli cabl e.

1) a persons who have recei ved adequat e trai ning;

2 awarning regarding the hazards of using positive end-
expiratory pressure(PEE) if integral to the
resuscitator;

3) a statenent requiring the use of a manoneter with the
resuscitator if no pressure-limting system(pop-off valveis
encorporated in the devi ce;

4) a statenment requiring the use of a manoneter to verify PEEP | evels
if integral to the resuscitator;

5) instructions on howto nmake the resuscitator operational
inall intended nodes of operation;

6) a list of device specifications including the follow ng:

a) the body nass range for which the resuscitator is suitable for
use,

b) range of ventilatory frequency,

c) attainable delivery pressures,

d) operating environnental limts,

€) storage environnental limts,



f) delivered oxygen concentrations under various test
condi ti ons,

g) characteristics and/or dinmensions of the gas inlet
connection(the standard 15 mm X 22 mam fitting is
r ecomended) ,

h) stroke-vol une range for operat or-power ed
resuscitators,

i) apparatus deadspace,

j) forward and backward | eakage (where applicable),

k) expiratory and inspiratory resistance,

1) the amount of end-expiratory pressure generated by
the resuscitator i n normal use,

m) external dimensions of the resuscitator

n) mass of the resuscitator

C ENVI RONMENTAL TESTI NG (for all resuscitator types and sizes)
1) Extrene Tenperature and Humdity storagel

The resuscitator shall be operational, nmeeting all device
specifications, after storage at tenperatures of -40 and +60 degr ees
Cel sius and at any relative hunmidity between 40 % and 95 % rel ative
humdity.

2) Extrene Tenperature and Humdity operation?

The resuscitator shall be operational, neeting all device
speci fications, throughout the tenperature range from-18 to 50
degrees Celsius and a humdity range from40 % to 90 % r.h.

3) Mechani cal Shock!

For hand-carriedresuscitators, it shall meet the performance
requirenments after a 1 nmeter drop onto a concrete fl oor.

For castor-nounted or wheel ed resuscitatorqg, it shall meet the
per f or mance requi renents after being tipped over fromits nornal
operating positiononto a concrete floor.

4) Valve Function After Contam nation wi th Vonm tus?

When di sabl ed by vom tus, the val ve shall be capabl e of being
restored to proper function w thin 20 seconds.

The effects of vonmtus can be simulated by using a mxture of two
parts baby food beef with vegetabl es and one part water. The total
volunme of this mxture should be 175 mL. This mxture shoul d then
be poured into the resuscitator at 30 breaths per ninute for infant
nodel s and 12 breaths per mnute for adult and child nodels for 30
seconds.

D. PERFORVANCE REQU REMENTS

1) Al Resuscitators



a)

b)

d)

e)

Expi rat ory Resistance?

I n the absence of positive end-expiratory devices, the pressure
generated at the patient connection port shall not exceed
approxi mately 5 cmH,0.

The expiratory resi stance shoul d be neasured by introduci ng an
air flowrate of 5 1/min for resuscitators suitable for use with
patients with a body nass of up to 10 kg and an air flowof 50
1/min for all other resuscitators.

I nspiratory Resistance?
The pressure at the patient connection port shall not exceed
approxi matel y 5 emH,0 bel ow at nospheri c pressure.

The expiratory resi stance shoul d be neasured by connecting a
vacuumsource to the patient connection of the resuscitator.
For resuscitators suitable for use with patients with a body
nass of up to 10 kg, the vacuum source shoul d produce an air
flowof 5 1/min and 50 1/min for all other resuscitators.

Deadspace?

The deadspace of the resuscitator excludi ng the facemask shal |
not exceed 30 mL i n equi pnent intended for use wth adults, 15
mL i n equi prent intended for use with children, and 7 mL in
equi prrent intended for use with infants.

Al bag-val ve resuscitators shoul d have a self refilling bag
that is easily cleaned and sterilized.3

Al'l resuscitators shoul d have a true bonrebreat hi ng val ve. 3

Manual (Qperator Powered) Resuscitators

a)

Adul t

() Frequency of ventilation!
The required tidal volurme shall be achieved at a frequency
of no less than 20 breaths per mnute, and the I ength of
i nspiration shall not exceed the |l ength of expiration.

(2) Delivered Oxygen concentrati on!
The resuscitator shall be capabl e, when an oxygen source is
avai | abl e, of delivering an inspired oxygen concentration of
at least 40 % and with an attachnent nmade available by the
manuf act urer, shall be capabl e of delivering at |east 85 %.

(3 Tidal vol unmet
The resuscitator shall be capabl e of delivering no | ess than
600 oL into a test lung with a conpliance of 0.02 L/em/H,0
and a resi stance of 20 cm H,0/L/s.

(4 Pressure Liniting System(Pop-Cff Valve)?,3
ASTM F920 does not require a pressure-1imting system for
adul t operator-powered resuscitators. If a pressure-



b)

(c)

Pedi
A

(2)

(3)

(4

limting systemis provided, it shall be capable of being
readi |y overridden by the user according to the
manuf acturer' s recomendat i ons.

The Qui delines for Cardi opul nonary Resuscitation and
Energency Cardiac Care published in JAMA, Cctober 29, 1992
recomrends agai nst the use of pop-off valves in
resuscitators suitable for use on adults.

Resusci t at or Val ve Perfor nance
The resuscitator shall be capable of flows up to 30 L/min
wi t hout val ve nal functi on.

atric

Frequency of Ventilation?

The resuscitator shall be capabl e of delivering 30 breaths
per mnute at a tidal volume of 70 mL and 20 breat hs per
mnute at a tidal volume of 300 mL. The length of
inspirationshall not exceed the I ength of expiration.

Del i vered Oxygen concentrati ont

Resusci tators shal | be capabl e, with an oxygen source, of 85
% oxygen concentration when the resuscitator is operated
with a tidal volune of 70 mL at a frequency of 30 breaths
per mnute, with oxygen fl ows not exceedi ng 15 L/min.

Tidal Vol umest
Resuscitators for use with children shall be capabl e of
delivering a range of tidal volumes between 70 and 300 mL.

Pressure-Linting System!:?

The ASTM F 920 standard states that pressure-limting
systens for children's operator-powered resuscitators are
mandat ory and shal |l have an openi ng pressure of 40 cmH,0 +
or - 10 cmH,0. The standard further indicates that this
pressure shoul d not be exceeded under conditions of
ventilation, but that an override nechani smnay be provided.
Thi s overri de nechani smshall be so designed that its
operating node is readily apparent to the user.

The Qui del ines for Cardiopul nonary Resuscitation and
Energency Cardiac Care published in JAMA, Cctober 28, 1992,
recomend that ventilation bags used for resuscitation

shoul d have no pop-of f valve. These guidelines further
recommend that if a pop-off valve is present, it shoul d be
bypassed si nce pressures required for adequate ventilation
during CPR may have to exceed pop-off limts. This is
especi al |y true during bag-nmask ventilation of patients with
poor |ung conpliance. In these patients the pop-off valve
nmay prevent delivery of sufficient tidal vol ure.

| nf ant



()

(2)

(3)

4

Frequency of ventilation?!

The resuscitator shall be capabl e of delivering 60 breaths
per mnute at a 20 mL tidal volune and 40 breaths per mnute
at a 70 mL tidal volune. The length of inspiration shall

not exceed the length of expiration.

Del i vered Oxygen concentrati on?

Infant resuscitators shall be capable, with an oxygen
source, of delivering from2l % to 85 & oxygen when the
resuscitator is operated with a tidal volune of 20 mL at a
frequency of 60 breaths per minute with an input oxygen fl ow
not to exceed 15 L/min.

Ti dal Vol unes?

Resuscitators for use with infants shall be capabl e of
delivering tidal volumes in a range between 20 and 70 mL.
These devi ces shall be capabl e of delivering at | east 20 mL
tidal volume at 60 breaths per nmnute and a 70 mL tidal

vol ume at 30 breaths per mnute.

Pressure-Limiting System!:3

ASTM F 920 states that pressure-limting systens for infant
oper at or-powered resuscitators are mandatory and shal | bave
an opening pressure of 40 cmH,0 + or - 5 cmH,0. The
standard further indicates that this pressure shall not be
exceeded under conditions of ventilation, but that an
overri de nechani smnay be provided. The override system
shall be so designed that its operating node is readily
apparent to the user. ASTMF 920 further indicates that the
overri de mechani smshall be capabl e of withstanding
pressures up to 70 cmH,0 with a forward | eak of |ess than
10 % of the delivered vol unes.

3) Gas- Power ed Resuscitators

a  Adult

(D

(3)

Pressure-Liniting systent

A pressure-limting systemshall be incorporated in gas-
powered resuscitators such that airway pressure does not
exceed 60 cmH,0. An override mechani smshall be provided
to enabl e the operator to sel ect a higher pressure.
However, automatic, pressure-cycl ed, gas-powered
resuscitators shall not be equi pped with any type of
override mechani sm

Del i vered Oxygen Concentration!:2

ASTM F920 and 180 8382 reconmends that gas-powered
resuscitators shall be capable of delivering at |east 85 %
oxygen. However, predicate devices exist that deliver
oxygen concentrations between 60 - 75 % in order to extend
the useable life of the oxygen cylinder.

Manual |y Triggered, Manual ly Cycl ed Gas-Powered



b)

Resuscitators!

(@) Maxinum Delivery Pressure
The naxi numdelivery pressure shall not exceed 55 cm

H,0 over the range of supply pressures.

(b) HowCpability
These resuscitators shall have a fl owcapability of at
| east 100 L/min at 20 cm H,0 and flows at 40 cm H,0
shall be stated in the | abel i ng.

In addition, these resuscitators shall conply with the above
nentioned tidal vol une and frequency of ventilation
requirenents for adult operat or-powered resuscitators.

(4) Autonatic Time-Cycled, Gas-Powered Resuscitators

These resuscitators shall conply wth the above renti oned
tidal vol une, frequency of ventilation, and delivered oxygen
concentration requirenents for adult operat or-powered
resuscitators.

(5 Vol unme-Cycl ed Resuscitators
These resuscitators shall be capabl e of delivering a tidal
vol une of 600 mL/em H,0 at a frequency of 12 breaths per
mn. Inaddition, these resuscitators shall conply with the
above mentioned requirenents for adult gas-powered
resuscitators.

(6) Time-Cycled Resuscitators
These resuscitators shall be capabl e of delivering a tidal
vol une of 600 mL at a frequency of 12 breaths per mnute.
Inaddition, these resuscitators shall conply with the above
nentioned requirenents for adult gas-powered resuscitators.

Child

() Pressure-Li mtingsystent

(2

The pressure-limtingsystemfor these resuscitators shall
precl ude ai rway pressures greater than 45 cm H,0.

Peak Fl owt
These resuscitators shall be capabl e of peak flows of at

| east 18 L/min.

Del i vered Oxygen Concentration!:2

ASTM F920 and 1S0 8382 recommends that gas-power ed
resuscitators shall be capable of delivering at |east 85 %
oxygen. However, predi cate devices exist that deliver
oxygen concentrations between 60 - 75 % in order to extend
the useable |life of the oxygen cylinder.



(4) Vol urme-Cycl ed Resuscitators
These resuscitators shall be capable of delivering a tidal
vol ume t hroughout the range from70 to 300 nL at a
respiratory frequency in the range from?20 to 30 breaths per
mnute. |n addition, these resuscitators shall conply with
the above nentioned requirements for child gas-powered
resuscitators.

(5 Tinme-Cycled Resuscitators
These resuscitators shall be capabl e of delivering a tidal
vol urme t hroughout the range from70 to 300 nwL at a
respiratory frequency in the range from 20 to 30 breat hs per
mnute. | n addition, these resuscitators shall conply with
the above mentioned requirenents for chil d gas-powered
resuscitators.

¢) Infant

(1) Pressure-Limting System
The pressure-liniting systemfor these resuscitators shall
precl ude ai rway pressures greater than 45 cm H,0,

(2) Peak Fl ow
These resuscitators shall be capabl e of a peak fl ow of at

| east 7 L/min.

(3) Delivered Oxygen Concentration!:?
ASTM F920 and 1S0 8382 recommends that gas-powered
resuscitators shall be capable of delivering at | east 85 %
oxygen. However, predicate devices exist that deliver
oxygen concentrations between 60 - 75 % in order to extend
the useable |ife of the oxygen cylinder.

(4 Vol ume-Cycl ed Resuscitators
Inaddition to complying with the above requirenents for
i nfant gas-powered resuscitators, these devices shall be
capabl e of delivering tidal volunes between 12 and 70 mL at

30 breaths per mnute.

(5 Time-Cycl ed Resuscitators
In addition to conplying with the above requirenents for
i nfant gas-powered resuscitators, these device shall allow
aventilatory rate of 60 breaths per minute at a tidal
vol ume of 20 mL.

! Standard Specificationfor M ninmum Performance and Safety
Requirenents for Resuscitators Intended for Use with Humans, ASTM F 920-

85.

2 |International Standard on Resuscitators Intended for Use wth Humans,
IS0 8382, 1988.

3 @uiidelines for Cardiopul nonary Resuscitation and Energency Cardiac



Care, JAMA, Oct. 28, 1992 - Vol. 268, No. 16.



