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Before we:: proceed to the feesimg queries this pa,per Work Would hke ‘t{} present elaborated m‘tmductwﬂ of some zmportant abbreviated keywords:

Semai N@ ' ' .Abbreﬁ(!amd?m‘m R S ’ SR ; Embem‘twn '
B AP : Acute Resplratary Dzstress Syndrome:_f a- 11fe~threatemng form of respiratory failure where the lungs become severely inflamed due to an

S : mfeﬂimn or mjm‘y and can't prowde the bo .wtal organ:, w1th enongh oxygen.

: Syﬂchremzed Im:errmtt 'm Mandato' Ventile fon -~ Pressure’ Controﬂed a2 mode of Veﬁtllat;on where the pa‘tzent is allowed to take sporttaneous |
.} breaths, the machine wil a551st the' patl" nits brea,thmg when a spomaneous breath is taken. If the patlent does not make a pm se‘t number of |-
| breathsa minute {ie. 10} e garov. _es mech&mcai ven’miatzon o provnde the set’ number . : b
| Continuous Mandatory Vet atmn' :
| Pressiive Controlied Ventilatior
“Volume Controtled Ventilation - e - Lo : Lo :
Pressure Reguia‘i,ec;i Volume Controﬁed A mede ‘of venula‘mon where a set tidal voiume is delwered ‘éo the paﬁem whﬁe mam’tam the Eowest (R
pressure possible in the'airwajy; to avoid trauma‘ o : S R : -
vaswe ven‘uia’clon mode that prowées a. consmnt stead“y pressure to keep 'the ings expanded

' _ Commucus Posmve Alrway Pressure 8 non~

g

_ 8 _Bz Eeve% Posnwe A;rway Pressum a non-—mvaswc ventzlataon mode tha‘t pmwdes dlfferent §evels of pre&sure when the paﬂeni mhales and :

.exhales R _ R . _

S Interrmttent Positive Pressura Vemdaﬁon & mandatery invasive. v@ntilatxon mode. useci ‘to replace & pat[ent 5 breathmg whcn ihey cannot for o
: 9 S - :._themselves Can be either voEume controiled or: pressure con‘tmlled It does not synehremze any pauent breathmg efforts T 1

S o -| Positive End-Bxpiratory Presmre The lower pressure applied to the pa‘aem’s airway.to-allow them tobreathe out, but not {60 much
RIS 1) " | -Expiatory Positive Airway Pressure: Similar to PEEP. pressure applied to the irway on patient expiration to-prevent collapseof the airway.

B ORI O 1 Heat and Moisture Exchange Filter: device fitted to the patient end:of the, ‘breathing system, contains hydrophobic medium that absorbs heat and
RS : :mmsture from the patients exhaled breath and uses absorbed mmsture to humldlfy mhaled gases Can ctiso ﬁher bactena and v1rusef; ‘fhlS will be '
G S “used on all patients. WARNING can affect delivered pressure. ' - '

[T ok ' ‘RE - ' Radio Frequency: Many medical devices are sensitive to RF mterference Care should be taken to ensure ihat this is kept m a minimim.
' e A : EM . Electro Magnetic Emlssmns Many medical devtces are sensnwe to EM interference. Care shpuld be taken to ensure that this is kept to 2
e minimum. : '
Bl U FiOs - - | Fractionof mspared oxygen concentration of oxygen in the gag maxture that the patient inhales
2 §6 F ST AGSS B _Anaegthetm gds scavenging system: where anaesthetic agents have been m{:i‘acied in the gas mmture thxs systcm is used to csllec‘é and remove
A R | S R 1 exhales gas to'avoid exposure 10 health care profesazonais 3 S : : : : S L
SRF e LMV | Locally Manufactured Ventilator : .

aErtary tnstatute of Sctence and Techhaiogv (MIST}
' Page40f21 S




HCT
e

FLYTUDE 18 HEAD

L l,gﬁmmm

| COVID 19 pandemlc caused by SAR% COV 2 has recemly mcreascd the ﬂeed’l of venﬂla‘ters m hospﬁ&is tﬁamugh@ut the world. Sucidm increase in 'the demand of ventﬂa‘tors has

_k:}den!, Davm'“s not meetmg the si.dndards of ‘the pmioco @ am Eﬁ{s}y to provzde no benefit to ‘the patif«:m in need of emergency or i(mg t\,,rm ven‘tﬂahora and m1ght"':'i'

'_".Ieaci 1o, mcreased ham'l o

o '_2 @hgeciwag
i The objecuveb Gf the report is as f@ﬂows-—- -

- 1- Funct;ona,hty testmg of a locally made ven‘tliator |

R 2 Fva!uanon Of safety of a 1ocaﬂy madc Ventﬂator

L.-..\"

Evalu&tmn @f V1abﬂlty for chmcai ‘éestmg

lhtary inst;tute of Sczence and Technoiogy (MEST)
Page 5 of 21 e




'.r'ufl,mx: IE revﬂh

: 3 Teahmmi Emi@aﬁi@ﬂ & Vahd&tmm

L '.:Aith{)ugh ihere dre a number of factors to be- momtered for ‘the pracaca%ﬂﬁy oj" a Cozlvemmﬁal vemllatar for the pandemlc of COVID-19 only the following (minimal)

Eo : F urthcrmom -

: _:;pemﬁcaufms W1H b@ oonbzdered for its: Vlabﬂﬁy ]hxs 1s 1:0 c:onfer therapeutic beneﬁt (u;rgent ventﬁaﬁon al acute condition) for a COVID-19 affected pauent requiring invasive
' :la,‘fmﬂ dme io« respzra‘tory fallure S el PR

- Shmﬁd
' it-an produ(:tmn 1t shouid be consxdereci

- C'w_éllc.l_ : :

Peatures or opt _ns' eftem found m respﬂa‘tors bu‘t are: Gf %1gmﬁcantly Iower p:rmrity in terms {)f the: cmem ne@d anci sheu}d not be comxdered tf ‘thcy delay:- o
productlon a.nd deveiopment or the prowsmn of mor{, lmportant features b - o
S BRI N - g S . 'Meets the . _
CEa_uzser Moo eI iié%ﬁé-fdr Chscking . _ M:mmiﬁm " Remarks
R i (Yes/No)

AL '-‘Véntﬂatmn S

HEURECL 1 Must. have at 1east 1, optlonally 2 m@des of ventdauon
T _.Mus‘af have the: MV modeas= ./
PRy (IcieaEEy) Pressure Regu&ated Volume (,ontrai or
: 12 S b.- pressure contmlled ventilation (PCVyor _
B Minimally a volume controlied ventiltion (VCV)?

B G R j “Ideally PRVC/PCV an adaptive mods where the tldai volume is set and the lowest possible pressure
K L s delivered to achleve ﬂ'liS voiume PCV wbem the dser has to provide the adaptwe control to achieve |

|
| tldal volume is {miy acceptabie if the tzéai velume delivered is clearly displayed and the user can set
' patient speuﬁc upper a.nd k}wer tidal veiumr;, aEar{ns to alert to the nee,d Lo: adjusi Ehe pressure '

S L4 {:%?er the VCV- test, the user seis. a: tld&% volume anci respiratory rate. The tidal volume is. dehvereé SRR
) 1 durmg ihe mspsratory period Acceptabie onEy 1f aédxtmnal pressure hmstmg comrols are avaﬂable

M:!stas’y Eﬂstutute of Sc;ence and T@chnology {MEST)
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RE t% waau

i oy ol

e o L - _ Meets the _
.'.Ciaﬁss_éNo AR -:_ B R Et’ems-fc_z‘.@hec_king. : R RN S ' Rjj;f;?ﬁ::m Remarks

| The: ventﬂatwn system shou]d have a spe}ntaneous by eathmg pressure support mede for those patients

g :breathmg tor some: extent: thamse}vas e.g. BIPAP or SIMV-PC. ‘The user: sets an’ msplratory pressure
31 and an, expu atory: pressure. The: vem‘:ﬂat@r can. sense When a patient s‘tazts to breathe i in apd’ apply the |
ingpitatory pressure, “then sense wheti the. patient arts o’ breathe” out. and apply Ehe explratary :
seure"{this pre :s&zfe is stﬂi posmve but 10w-er ihan thf mspzratory pressuz'e) o :

b

2 __'Pcak press_ re shoazld be no more than 2 c:m }{20 grea.ter than plateaa preesure

b Ii vaiume contro! ventslaimn is used the mer must be. abie 1o set 11}‘sp1rat0ry aarway pressure hmn in

PEEP The pre _mmiamed in the breathmg system dmmg explmtmn R :
LMV(C} st pmvzd&: a range: 5-20 om H2O adjustable in 5 cmH20 increments.

e Th' patlent'breathmg system must remam pie%surzzed to at }ea;st the PEF P level se‘itlhg at ail times.. . :
IR lnspira.tory Fxpnatory ratio. ([ E) The propemc}n of eac;h br@athm g oycie that is spent brea’fhmg, in (,ompared te |
s o breathmg out, '
LMV(C) must pr{)vzde 1 2 0 (1 5 expzratmn }asts twwe a8 l&ong as msplramm) as the defaa}t settmﬂ
b - EMY(C) couid pmwdc adjustable [:E in the range il = 3. s :
- 6 Rcsplratory Rate: The numbex of breathmg cycles. every mmute LMVY{C) must provide range 10 - 30 breaths

pe] Thinite muremmts of 2 (only in mandatory mode) that can be set by the user.

I’ldai Volume (V) setting, if pmwded The volume of gas fowing mte the lungs during one inspiratory cycle
Cln a o Must have at least orie setting of 400mi +/- 'i{) ml.
E b . Should have 350ml and 450 m! Qp‘imm
R v c Could have a range 250 600 ml in steps of SOm]
d Cmﬂd have a range up to 800 raf. '

Mghtary Institute of Scrence aﬂé Technotogy (EV!EST}
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¢ ORARION

Drorumsiis mEse.

Cﬁmxs_{é No

Ite;ﬂé for Checking o

Meets the
Minimym
Requirements

Remarks

B EGas and Eke&trmty:ﬂ S

{(Ves/MNe)

and hos'es' must be ?ﬁeéi’éal gféide.. R
¥ 5 'tem aﬁd canneetmns shou?é be robus' ST
' must be no:piore than 6 Epm "Th _'may be a}}owed io mcraase'as-greater g
el ver oxygcm supphy. : Gl : R
B ay include an oxy<ren concentra‘tm as the seur ¢ af ﬁxygen Note these will typlcally be
P ]mﬂied o 0 Ipm 96% oxygen : o St - :
| Electricity Supply: - o R S _ -
: 2 (35 !f mams po' . LMV(C) must connect to 220 V mams via stanciard 3pm pmg
SRR 5 2 8 Ef ma;ns g ecmmty iy 1equ1red for fumtlonmg, LMV(C} must have a battery baci{up of at 1east 20
. 2 e mmutes n;case of rhains eiecmmty faiiure _ R _
~ ' S 3-'.' Could utﬂ;?e: hot swappabie hati:eries §0: that it can. be ri on battery supply tm a_n extc:n’ded p_e‘riod,- '
B R = g 7z hours for within hesp&taﬁ t“rans‘fer : SRTRREN RSN
. ':: i '_-:3_2_.4'_ Mus% avoid harmﬁﬂ RE o EM emissmns that coulé interfere with other crltical care equipmem
:'__:_:' Rt (Jas suppiy to patlent-- o ' ' -
i o '3. 1 User must be able to- contmi lnb‘pii‘@d OXygen proportmn (F102)
R OO Must provide a (50% or 60%) and’ 100% options. -
. 3 ' 32 - ‘ahould promde controi variable between 30— 100 % in 10% steps.
3'.'3_' Paﬂem hreathmg system frist contain HMb filter
-_3 4: : Fhe panent breathmg sybtem shoulci avmd ciemmental rebreathmg
w - Allelements in the gas pathway st meet bmleglca} safeiy and low- pressure oxygen safety standarés

" especially 10 minimize risk of fire o contamination of the pa‘hem g airwdy. -

M;htary Institute cﬁ Saence and Technoiogy (MJST)
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TriEaEate e wl

FUTUHSE 3'_[* éi_wﬁ.(,‘

U _ Meets the _
-.:_Cia_usé Mo | | LR b Etﬂms_ for Qhe@kﬁﬂgﬁ_* e UER B : Rig::?;?giis - ' Hemarks
: ' FE . ' {Yes/No)

{;‘ iﬁ:&‘ecﬁ@ﬁ c@n‘tmi

‘i- :'_ c :.All pcs,ris coming m‘m cantact wﬂh the patlent 5 breath must be both dﬂposable and changeable. .
B A_Ii_ext@ma]; surfaces: be'{z]eambfe in ihe ]zkeiy evem that they gat resplratory 58 '_Q_I_l__s-'dr__;bl&pd-Spiﬂﬂﬂ
e Clé;anigig‘-f ; i i et .

31 woﬂ{mg cempanents o:' the. devrca st be' contamad w1ﬂ1;n an ampemeable ;

75 '.'C(:auid mchfde faczl 1@ or:hot Wd‘t@r‘ hﬁm[ézﬁer to be 111(:Euded in breathmg system

E} Mammrmg amd AE&E‘

Alarms, alarm limits, gn _pmm zties are complex argas to opttmlze for human usabﬂzty The key isto get enough alarms. bu‘t not too many and for alaz-ms to be ciearfy ranked S0 that more ‘urgent pauent ' .
- safsty probiems are hsghhgmed more. Eaﬂy attennon to this area is 1mporé:am and shouid be bmit oy ﬁ'orn thf: start. To check the foﬂowm g pomts need some aﬁentmn& 3
Must alarm at: : -- : : : : TR

S| Gasor eiectrlcity supply f;uiure i S
'1' 12| Machine switched off while in: mandamly venhiatmn mode
e 1370 | Inspiratory aiiway: pressure exceeded. . EEACE RN =
- Lo | Inspiratory and PEEP pressure not achze%d (eqmvalent to dlscomectmn al&rm}
150 | Tidal volume not achisved or exceeded: FERIENEE : .
Memtﬂrmg displayed contmuously s the user can verify, : : -
SR E Must show the current settings of tidal volume, frequency, PEEP, FiO2, ventilation mede.
: o 212 | Must show the acfual current airway pressure - 3 :
2 112,37 | Should show the achieved tidal volurne, breathing rate, PhEP amiFa.OZ

. 2 4 If pressure siipport mode-is provided: there must be real umf: confu*ma,tmn of each paucm breath and
’ an alarm if below acceptable range : : o : :

_' 2.5 Could pmvsde CO2 monitoring. -

M;!starv mst m'{e of Smence ane% Technoéogy ( IST)
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Meets the

- Reguirements

_.f(:'i'ajuse_ No | B o S . :Hams.for{fheékiﬂ_g_ e .. . _ Mn?;m_t;m - o Remarks

L Bmﬁug}eaﬁ Saiety

Materlafc; csf Constru t_zen (raw materza s)

adhuswe ig used it must be medwal glade and shouid not emlt ‘Volanle Orgdmc .
g '-Compoumds (VOC) ot ieach chemlcals durmo Op@i‘ﬁtiﬂﬂ SR :

a! :_"ghwr;sk dswce Elke LMV{C} wﬂl almost certam&y Elave the c&pabllzty to gause sermus m;ury or,
_ cozjf:rol measure‘; are m)t &ciequateéy m}plemented : : - :

o Are the.
i design?

: of exceptmm har;dhne ciearly addressed i ihe soﬁwaw in the seﬁwaye archltec‘i.ule, and soﬁware o
Ts'the verifi catlon and Vahdatmﬂ proce% planned conducted (m—house testmg) &ﬂd repoz’ted‘? '

Es the user _nferfa.ce of the soﬁware user—fnend]y‘f‘ S
oA Visual Alarm "~31gnals as well as audible alarm szgnals {0
b. Labels clearly visible from at Teast 4f distance S
AR Access d1stancs to seé ap the RR, TV and EE ratio is not more than 2 clicks.

- G stceﬂzmeﬂus RSt IR oy ' oo =
R ST '_ ‘Must be reliable. LMV(C) must be capabie of commuous C}p@i atmn {EOO% duty cyele) fer 12 }Eours
D2 - Could be floor stariding and light &ﬂough to motint on paﬁem bed Wlti’l or[en‘éaﬁon mdependem f&nctlonmg
3 Should be as robust as poss;ble IR S SRR s :

L Mik tary insiswte of Smence and Technoéogy (MIST}
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: o _ o . Meets the.
Clause No Ttems far:Ch:ecking- - Muvnmam Remarks
R U Requirements

o ot mlsst be mtmtwe to use for quahfied medical personnei but theso may m‘)t be specxahst__ ‘n ventlfator use.
L e Must include Instructions for Use. o R T oS Rt RS IR
g . Sabl 'Ins%t‘uctlons far_u‘se 5}1031}(1 be buﬂt m‘re the iabeimg of the venﬂia‘mr e g Wzth camzect this f;o waﬂ’
'-:etc..j S SR SR - : 1
Must irichde iear Eabelmg of ali crmcal fﬂnctiens an contrals u'smc standard terms pzctoorams anci' o
. colors that will be'readily recognued by healthcare s%aff o L o :
' E-Must Pr(}wde User manualﬂ REGRE o
.__.:?: .
E 8
o
é’\ihhtary §nstitute of Scsence amd "i’echnaiegy { IST} '
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4 3 V@Eume {?@ntmﬂed Vemﬂmmn Test ('E‘ndaE Vagam&}
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Té,sé Test Eﬁmg C@mphame
mi/cm Hz@ & E@%

Test Lung :
Resxstﬁmze

: cm Hg@/}/s ) -

_ ’E“ME&E V@iume
m

Rai:e .im: - 0,% |PEEP |

Findings

Remarks
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' EE 90 100 |

o

o L300

s

300

 mm;w@W*

| 5060

— o0

e = Dt Rkt el Al R

o7l 90100 |

50-60 1 10

"   :£'-.3;50_6}':3}-_- N

2] 90-100 | 10

S0 |

2300

20 12| 90400 | 15

T T2 5060 |13

Co 300

A2 90-1000 115

TR0 |

260 |12 | 500 5.

306,

20020 904100 5 - F

125 2 s0-60 1 5

Co A2 g 90-1000 0 5

a0

300

20 [127] 5060 | 10

o

SIEI8|IBIB Blv|uivlvulvlnlnlt]luiln) b

3000

20 b2 90-100 |- 10+

T

30000

L 1:2 1 50-60 ) 100

B

b il
DI

300

20 P20 50-60 1 10

300

20 1.2 50-60 15

20

300 -

20 12 | 90-100 15

20

R SRR ]
S|SB D& SiS|S|aS v

360

12. 1.2+ 50-60 15

'--.20

300

20 B2 1 50-600 | 15 0

Ca3000

20 112 5060 | 5. |

10

Lhithbe
S5|D

300

2060 1w "9041{)‘0':1 SO

mary fnstltute Of Scmme am:i Technofogy {MQST}

S Page 1& Gf 21




STy SR it

50460 | 5

T

300

los060 1100

300

O S0-100 | ¢ 10

300 -

50-60 1 10

S060 | 10

a0 20 g

TTR0600 | 15

300

se60 | 15 |

5060 1 15

Mmtary nstitute cn‘ Sczence and Technology (MIST)
Page 17 Gf 21




Fuasvsiian .

No'- mifcm H O 3@% :

b _fﬁ‘e?s%_ ",%es‘é Ls.mg @amp%mnce =
' R@smtanm

’Eest Limg

em HLO/s

.?Ea‘éﬁeaéu Pressure. | -
em B0

| BT o%

PEEP

Findings

Remarks

 3m §

'ﬁfw%ﬁ

s

50 69

a;f'f9ﬂisﬁj;_

5060 |

i
R o

90000 |

“ﬂfﬂhﬁf 

: o e :

Tis

T 9% T oo

7&%-9Mm”5

e

U2 90eT00 0 b

15

W]l o on Oy el s

15

12 | 90-100

127 50600 f

_:r.'1__5. :

12 [ %0-100

| 150

12 | 5060

12 | 90-100 |

T

A 50-60

TTI50

o 1201 90-100

B2 50-600

1:2 50-60

15

1:2 50-60

1:2 90-100-

15

1:2 50-60 .

A5

127 50460

75}; TG

15

120 50-600

5

B3R "90 E@O

(5 50 6

15

i Page 18 ofzi

M;iisary Inst;tute af Scmnce and Technmogv (EV’HS T}




‘Futuwg i HEas

o e [ : 50 0 | 15 - oo 12 1:2 1 90-100 -5
29 b W .50 K i5 o200 ) 12V os0-600 1 10
a0 e s o qs g 12 1090:100 | 10
a0 N i 2 2 FOS0600 | 1O
S0 e A5 o cp e 50600 | 10
1§ L R o e r et e U R el (N1 07 Sl I
B e s s g e 903000 1 15
B0 s e e R 50600 | 1S
S0 e el R 50600 15

B :_ . N‘Eslatary mstltute of Sc:eﬂce and Technoéogy (MiS’E‘}
- ' Page 19 0f21 o




, m

: -ﬁ%ﬁﬁ&"ﬁm&é-

. ca"‘% Pm%mre {”ﬁntmﬂed Vemﬁatmn ’E‘est (I%(? cm Hg(}}

e T e%i; T%Sﬁ Lémg C@mpimme Test Lung | E’iafieaa E?_reswre Ra% LE | Oy% | PEEP | Findings - Remarks
I mll@‘:m Hg@:ﬁ:i@% © | Resistance | em H20 Mm G SRR R : .
" b ClemEnONs | |
%

39;-;.j-.:1»@20:4-;-1{;;;;_ 50- 60“: _
230 120 ) 12 ]90-100. |-
30 e 2 5060
3 Tz o Vv,,“gﬂéiﬁﬂ- 5
30 200 iz T 5080 | 10
LRI 1 IR e ) S 9021000 10
A e 06010
L300 12 | 12 T 901000 | 10
G 30 g 12 L 5060 | 15
30 oo T 12 L egiio0 | 1S
U300 12 2 ] 50-60 15
300 b 2 1903000 | 15
G300 T2 o 12 5060 | 5
300 b0 12 | 90-100 5
R0 120012 | 50-60 |5
B0 12 T2 904100 | 5
30 20 50-60 00|
300 200 12 | o9n-100 |10 )
U302 12 5060 |- 10
300 20 0 12 L 50-60 |10
30 200 12 50-60 15
30 20 1:2- | 90-100 15
300 12 2 1.30-60 1 15
300 20 | 12 bosoenn | is
30 20 12 ) 50660 1 5 ]
30 Cp2e 12 a-@Oﬁle@ 5

Lailniinl -

co 2l

"
o

B
[

jra—y

J—
Tad

T

ol
B

et

H
~

B

fernamd.
s

o

i
ol

e
]

S
L

(3o
EN NP

T I T Y TN Iy 1N PN 1Y FOS B C0 S P 5 P ) Fs RO By P

E\AEBE‘E&W Insmute of Sc;ence and Techr;o%ogy (MIST)
S Page@ﬁofzi = S




icr

E iy Hens

DRVISION

0.

30

30

3000

30

30

Er B




