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Modification No. 0004 io Contract No. HHSO100201400005C
Philips Respircnics, Inc.

PURPOSE: The purpose of this modification is to 1) REVISE Article B.2 Type of Contract and
Estimated Cost 2) REVISE Article G. 4 Invoice Submission/Contract Financing Request

3) REVISE Article F.1. PERIOD OF PERFORMANCE 4) REVISE Article F.2. DELIVERABLES
4) REVISE Article G.10 Establishment of Indirect Cost Rate 5} REVISE Articie G.10.
ESTABLISHMENT OF INDIRECT COST RATE 6) REVISE Article H.25. Key Personnel and 7)
REVISE Section J ltem 1

1. REVISE Article B.2.Type of Contract and Estimated Cost

¢. ADD the foliowing:
Incorporate page 1 of Philips Volume II: Cost Proposal dated February 26, 2014 into the
contract. Attachment (1) (1 page)

d. DELETE in its entirety and REPLACE as follows:

ftis estimated that the currently allotted funds will cover performance of the contract through
February 19, 2018. Refer to Article F.1. Period of Performance.

2.  REVISE ARTICLE G.4. INVOICE SUBMISSION/CONTRACT FINANCING
REQUEST - is revised to include Program Support Center (PSC) as follows.

The Contractor shall submit one original and an electronic copy to the Contracting Officer
(CQ), an electronic copy to the Contracting Officer Representative {COR), and an
electronic copy to the Program Support Center (PSC) as shown below:

HHS/OSIASPRAMCG HHS/OS/ASPRIBARDA Electronic Submission to:
ATTN: 8. Kyle Roberts, (CO} | ATTN: Bonnie Shen, (COR)
330 Independence Avenue, 330 Independence Avenue, PSC_Invoices@psc.hhs.gov

SW, Room G840 SW, Room G640
Washington, DC 20201 Washington, DC 20201
HARDCOPY ORIGINAL

AND Email: Email: [ 2 s .oy

3. REVISE Article F.1. PERIOD OF PERFORMANCE
REVISE and REPLACE as follows:

a. The period of performance of this contract shall be from September 185, 2014 through
February 19, 2018.

4. REVISE Article F.2. DELIVERABLES

DELETE in its entirety and REPLACE as follows:

Attachment (3} dated 7/8/2016 (4 pages)

i
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Modification No. 0004 to Contract No. HHSO100201400005C
Philips Respironics, Inc.

§. REVISE Article G.10. ESTABLISHMENT OF INDIRECT COST RATE
DELETE in its entirety and REPLACE as follows:

in accordance with FAR Part 52.216-7{d), the Contracior shall submit its actual indirect cost
rates proposal for the prior fiscal year to the Contracting Officer, no later than six months after
the end of Philips fiscal year (December 31%) annually. The first required submission is due
June 30, 2015 and should be submitted to the Contracting Officer.

A provisional billing rate (for fringe benefits and overhead costs) of 58.0% of total direct salaries
excluding paid absences (vacation, sick, holidays), as agreed to per the Bilateral Provisional
Rate Agreement between Phillips and the contracting Officer, dated December 4, 2015, has
been established for interim reimbursement purposes until settlerment is reached on final rates
after the end of the contractor's fiscal year. Before final rates for a particular contractor fiscal
year are established, the billing rate may be prospectively or retroactively revised by mutual
agreement, at ether the Government’s or contractor’s request, to prevent substantial
overpayment or underpayment.

Upon approval by both parties, the final indirect Raﬁé Agresment for each year shall be
documented and retained to support the final project reconciliation, which would scour at the
conclusion of the contract. The final invoice would correct for any overpaymeant or
underpayment of indirect expenses that may have ocourred over the iife of the contract,
Note: The rates agreed upon under this contract pertain to this contract only.

8. REVISE Article H.25. KEY PERSONNEL

REMOVE a dual-Pl structure {Jeff Kepler and Charlie Mutschler) and REPLACE a single Pl
{Charlie Mutschler). Attachment (2) Organization chart attached {1 page).

7. REVISE Section J ltem 1
DELETE in its entirety and REPLACE with State of Work dated 5/17/18, 32 pages.

ADD Helix Milestone Schedule, 1 page.
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Volume II: Cost Proposal

Philips Advanced All-Hazards Stockpile Ventilator Proposal

in Response to BARDA BAA-11-100-SOL-00021
February 26, 2014

Contact Information:

Philips Healtheare

1740 Golden Mile Highway
Monroeville, PA 15146, U.S.

{Phone)
Fax}

€mit; |G obiios. com

Attachment (1}

i - - 53
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Updated Volume il; Cost Proposal

Philips Advanced All-Hazards Stockpile Yentiator

Attachment B: Cost Proposal

A, Cost Summary

Table 1 provides a cost breakdown by each Major Task by calendar year, using the same WBS numbering
provided in the Technical Volume SOW.

Table 1: Project Cost Summary by Major Category and Year

Year 1 Yoar 2 Year3 Year 4 Total
Labor Grads M/SE {Hrs) 12,470.8 §,262.9 4,308.9 1.7 23,0453
Labor Grade B/SE {Rats} 565.70 567.67 5680 $71.78
Labor Grade £ {Hrs} 34,8118 28,6974 17,6071 113 81,1278
Labor Grade F {Rate} $46.73 54813 549.58 551.08
Labor Grade T {Hrs} 4,673.0 3.047.8 7712 0.0 §,482.0
Labor Grade T {Rats) 526.99 322,80 52863 $29.4%
Diract Labor Costs $2,572,211 £1,889,80% $1,195,374 8699 £5,658,090
Material Costs 5195,121 $2,399,87% 5360,000 50.00 52,855,000
Travel Costs ‘ 50 50 S0 50 50
Other Direct Costs $414,854 8335,148 $70,000 50 $720,000
Consultant Costs $538,869 5371,497 5181,660 50 $£1.082,136
Total Direct Costs $3,721,155 %4,898,327 $1,807,034 86493 £10,425,236
Indirect Costs $1,543,337 £1,133,883 $T17,235 $418 $3,394,854
Total Costs £5,264,482 56,030,210 $2,524,25% 51,118 $13,820,069
Fined Fees 30 50 50 50 ]
Total Project Cost 55,264,482 $6,030,210 $2,524,259 83,118 $13,820,089
DHILIPS 1ifage
BARDA
BAK-13-100-504.00033
Al infarrnation containgd in this proposel s propristary and tonfidential. Fabruary 26, 3014

Confidential and Proprietary P-COR-0000154



(73 uauwyseny

snsues Bug sag

T.
HaDig
pRsuen Bus sy i
pasws ey 1 0 (Buams
................................ ysep '3
{AAIRUG) ] ! st e
HEUOT BUZ AT e tAdesausl Bus ma L. Bugspaun) L ; )
HHEOE P hwmmmb Uv. ) HHMHARD 3 kg iR j— wswsalenery 4y |
i e i b i SY o ; 90
- B B j o
G s Bug s | ) : b Tt : - . T
: sume 1 o T B0k Buz ang P B emunyseng 4 Hug Enaoey B : WLy f. SHISEHT SIS, Autptyensy i H
- } e washin o iR T Rugeris sogdldng | wmaegr ] 155200 ¢ | s e
e e d e . = _ a5 g
{rnisBurg i Sy : ; ) v et et e eeem o
gl Buy Rw e Bt By ARG Bug ismusioan nw By g E 34 SouSEI W.E pew swasag Jusuiingy Mz,ismmwmmnmwm”zl
SO0 W : gAY EBRE Y D umumm g 5 o Sy ; vewelnesm © BHOALBEEL mmﬁr&wuw -
,,,,,,,,, R g i : e : s
L Bugsms | T LTI i : “ o
; g 3 o ; ;
; g g . PLT TR ez sy Bugpaomy ] 2dmunpeungey peEy By 1581 §. pesLspIEpuely s
T e epranEy sugomy Apuny © v w snmgdaey I A
gy Bug ssmmyey |} , . , : ! H e bl mi.::mn [,
s2pEmng Y ] 2 PR EoMRIR powy Bug g smuoassz 1| pesyBuunpepuen PRI LOREILIEA sy
; LR Bumonig ¢ 3 IOHMIE Uy { wyEy g ot eyt 3 {Aunsdepy) -
- - U — ; N _— W , Lw UEUOH ¥

P opeatemegseg
W uﬁmmwmﬁ.q

By pesguss
LTISLEIE T3

Py Buings
035

pedy susiesady

| oeaus - gaMsID 1 |

i

H

N

i
sy Swisisds ;
SRS 4 m

b s pnntsg reBounys weslon |
w 8338 g 1 smynnivm s m
% et 3 AR yeuusdarana L*

. vauvg

P-COR-0000155

Confidential and Proprietary



BARDS ARMEY
Dsliverable Lis
Contradt Ng. M5 I0020 14000050
{ate: August 17, 2016

DELIVERABLES LISY

ATTACHMENT 3

SO Reviged Dus Daie
Detiarable gt
gt {fem o2} " g
334 v Produst Requieements Documeny Specifis grosduet functional, sovtionmentst, safety, snd ragulasory rvguiroments.
. - . Historieal gusity information of adlated peoducts, including CaBAs, MONS, comptalnts, atr. Drasige
343 Ry Qunlity imdormation e p e ) . .
Cualivy Englnenelng will vosrk with Quality Spatems to obisin the Bppropizie informtion,
2L 3w rrjeet Plan Praidies design and development phens, and ceptuns pies of BOCHEESSE
Aisk Ay nt - iniiat Hargrds .
AR B ;;a,v;;e‘ﬁsm nitial Hazards whentifies patertal karms, harards, snd risks which sre clasaified by sevarity.
Reguhements and Planning Revie
B AR S M?::;%W‘ s and K Reveiawr hebd #t the end of the Regurements and Planning phase.
113141
Smenifi i ERAIRELS § £ By rervil bnterses i
&1t Somcs st drchivecture Dasument wenifies whwe mainr oo mumtf; i shl& produsk srid the ssternal interiaces 1o oiher produnts,
proessories, andlor e iy e sevionme s,
A Srecifies ehectricat aad hanial sul- © i inchdh 4 Sepl criteria
% Red Srner Hardware Specfication Dastenertsy RS ectiic i sy ey k’ B et and scseptance oo
when s nacessary.
4.1.2 g User Interface Dosument Daseribes the bitlel wier verface with the dewlon contrals and dlaptays.
483 Bery S Reguirerueny Speailk Provides requirermenty sssocksred with ventifator snftware, nchkiting detais for test phunning

Destvarable rpenoved., Dosmrclvly rupsirements ae inchoded in the PRE,

Drettverabite removed. Intarnsl pracess durymentation

This Is gt of v reulnie peoness of the systen srchitecture and witt be tferoncrd and cogtUTEd a5 gart of thy formel technizal review, This is rot » standalone defivecatre

Ostout of duciment is captured in our PAT snd nther reguicament Socumentation, 15 i 0l & Mandamne dfiverebbs

Bish Aszasament ~ Detatied Herurds

Rerviw and update the Risk Ausessonant From the provicus phase (o insorporste sdditicnal giks and

4,31 By N s N o
friadshs rnteot messures definoed dusieg: system daslen setivities,
fhesrs & iif d Frweare, inchiding Barati larag, ooy ¢ .
e e Softuanre Sevalopment Flis ressribes how esﬁp; ngering will develog suftware, inchiding iberation plans, sonfiguration management,
endd softwiare qualtty sasirsnce
seeidues kher A i ey N OO odd & a7 e
4 . Fesign Varification Man Sesteitues the sprasch s apecific tostieg that w:iE b condutied or.appmmmkvs &Y el somplisnge
testing. VAR ientiy 3rd party toss appioach and gain BARDS approvat
a4 P Relibiie Plan Gets mat the reialiity assurance activities that wit! be ynelersabes in con with the deveisg
S 3 14 Rt . - . PP
" < ¢ 1081 10 33sure thist Khad the dasign meets of pacesds N spasifiad reliability goals
) Duefines the sproific projeet sctiviting that will capture snd szsess safaty risks, dofine snd verify cantzat
4.4 G Risk Aunagernent Man # 1 SPRRIIG oo SRt At S SetEL ¢ fy
MERIIES.
24 Grvses Regsalarory Man Pragents the appraach that wifl Be taken 1o obialn any secessery cegulsiory appeovels
4.4.9 Brg Sgheling Plan Frasunts the appronclt 10 assure proger baking snd rguage transistions for e anticipisted markes,
Citheerabl 3, Opbiesnst ind intornat doo
4435 e Clhintoat Plam Prasents the generst xaprosch that will ke weed in the olinios] snalyste of the peodust,
4,41 e Globet Sourgiog Pan Plans for pew ziapoliars, now 7.8, sdfor sew tecknologs
esfines the plars for merufacturing bo Inducde sctarities for devedoging the facilftios, SOCRESDS, i
444 hasufaatueing Pas : e s N . i k R s, i
Beris equipment fng praduelion.
N Plan o hamthe technleal sorvive for the products, inchadiog Beld repaies, speres part, and service
443 Serdce Plan b dnvetuder denal ; P H
S setof of tralning oy serdee Rechnicles, May #isa nclode prodat suppon,
441 Crastormer Sugport gnd User T rlebng Providdes tnitial plins for produst Isunch to establizh spreisl requirernents reletad o training raterisls
o Plan foor chinlehsn and inwperianced care providers with lrted or no resgirstory raining,
The Human Fectars plan prasents the phenned hurnan ctors enginaering DIFE] activities the groject
4.4 Bran Hipan Factors £ Yalidation Plan Marned sotivities sre desined to ensure that the produet i rale and sftsctive for s intended use and
ansure the ussbility of the product
N Captives indiel prodist oot targets snd storstes budget pereRntage serues s sttt
BaRL2 fong inithal Froduct Cost Terget Stlecstion Bgtures indial S HORER B d s F ¢
SHmpanents,
Hevimws the results of all e actnvites and Bsuns sesusisted with Syatem Desgn o assues that the
PR smo Systern Dasign Neaw Wit R il

project i pu:._kvmmd 182 prodeedd bt detaibed denign.

Rerroved Decatse this is Lo wertly that the SO0 i proparty lamded 190 SAP,

Fhis is mart of the seerell Build Repart inforenestion snd nola stasdalone deliverabse,

This s sart of the overall Build Repart inforrsation and not » standalons Selverahie.

Confidential and Proprietary

Provides recoard of the configuration g i 8-k v devies, lachding design o .
53,3 12 £81 Enginesing Sl Backige & Rupar |0 LS Tecunt of the configuration of eng g e R ha i ®
assernbiy procrss information, supphy, ane peogie considerstions,
Froveites record of the configurrtion of eng ing ot pric-produstion devices, Inctuding design drawings,
5.2.3 B3 Bogineoris ik 2 & | - .
3 thme FRZ Enginncriog Bl Pockege & Rapart jaspernily process inforration, sugpdy, and people ennsderations.
Prowides record of the cond wewy of e § of peg-protuction devices, Inchiing desige drawings,
534 I EB3 Erginanring Bl Pachage & Report i S . . iy . ?.‘ . L %
#asernily provess informstion, supply, and peopte considerstions,
£ Doslpn Spproech Bl should have been removed from the wigingd contrect SOV T hers will be thow Engineering Builds in the Detsiled Design phase,
iofd

P-COR-0000156



BARDA BAHEY ATTACHMENT 3
Belverabie List

Cortract Mo, HHSOI0020 14000058
Bate: August 17, 2016

DELIVERABLES LIST
e Renind Due Hate
i " S
Aot {from £ Dielivaenhin Bascription
By f f (e wenkilaer sofewears i fiorit i iy
5.3.2 rms Saftwars Davign Descriptions Dscribies the ﬁt‘iﬁilﬂ‘d daﬁs«an of khe wenkilaior saftwars including the definitiun of modules snd the
interfaces, tnciuding the Communicstion feans Device {CRATSE

Brestan deseription inchuded In the 300, This 5 not a standsivee detveratie.

Budhed prodaciares are part of S bulld or 2037 reports. Thix 1S R0t 2 6ana Sk Belropraiie,
Buitfd peodersres are part of the hulld or test spwrts. This Is 528 2 stendaions Getkeerabie,
Beleass notes pre part of the bulld reparts, This I ant & standakane delivergbie,

Asleasy notes are part of the build reports. THis 18 YT & SI0ABNIENE SHiver Abie,

Buplicste. Furmma! Tunhmicnd Sealgn Review Records will be provided a3 the erd of exeh buitd

. Documents 1he revults of seviews, nntuding B summary of what ceviews were opnducted fikes,
5.5.1 Limo £B1 Technicsl Gusign Heview Recordy . . N 4 . i {es
ersiomprs, isrunst Inclhadnx core reviow aating minstes
. . Deruseents the oeaulls of eaviews, invhuding 3 surmary of whist reniews were eonducted {Fles,
5.2 Hme EB2 Tochnicad Duslpn Roview Raconds - 5 . - “ N N i !
reyiovens, lssuest. Inctudes code seview meeting minutes

Deliverabie remowed ER3 Tachnival Design Review 15 gt of the Detall Desgn Ruiew,

£84 Dusign Rpproach Bulld should hive been renvuved fram the ariging] sontreet SOWE. Thare will be thien Enginapring Sutids In the Derailvd Denipn phase.

Sesde Review heeting Minutns sre incuded o5 part of the Techniss] Demgn Ravew 3500168, THS 14 NGt & SIandalons delmrsbio,

vszribes the detaied desh H NP Firition of -

534 o Hacriunre Besign Descsiptions mmaiwts e detas.led esige of the harieae the of e , skl
usembling and thalr Intarfaons,

544 PPN Setatied Design Analpshs {DEREA for Dacuments thy aralysis o the Setalied desygrs, samponents, i, May inchude multie delivarabisg 1o

o #ach sl sormmnent identified) oot whectoins! amd eachanical anatyees such 31 FAESS,

Removed deliverabie This is an intomnal chesk Lo verily that the rotuen codes 318 J0a08d 10 SAF,
Hisk Asaasgenent - Hetatted Hazyrds
542 Iime Aerabysis and Mitigation Contral
Measures

These are paet of the Final Design Packane and sre not & standsione delerahie

Cagitires o risk conteoly ientifted i detasied desgn ghase, tatludes the foflowing. Risk Matrb Xey
Compesends st Usalitity Phe; Product Secarity Risk Sstwssenant; and Prvacy tmpact Sssessment.

Tt aee part of S Tochnical Design Revtews and are not standainne delveraiies

These e part of the Techolcs! Drsipn Reviews snd are pot ssandalone delivarabiss

5.6.4 3rnc Tesign YEY Test Proceduras Borumaets Wi tent provadures that vl e used to verify product requimments, Sud eows g5 PUCRLSBFY

Prandeies trate matrie between raguiramenis ad WY activitier, tust procedures, seperds. Aod e sy
AOCHILAIY.

Refluhiliby bunt pesults will e captured 85 prart of tha wwarsd Yarifieatin 1858 roparis, This b f5l 4 SINGEIGNE GETNRIARNE,

Srxermat proness 1o defing Sormat for IHA,

5.8.3 e Lesgn WRY Trave hdwitin

T omeid

and 255085 3 i Fautiaring Broess risks 8% input 10 provess valelaion ol ang
8.5.1 Fleng Precess Anslysls {Process FRMTAS sepnfarturing gustiy dan, Qetection metheds are entifisd as part of the manufacturing procedares
gnd instructisns

Depurnents the peocsss flow and the fest requirements to validatr the ensrsaREiuTing spupmEnt,

35453 33ma Promasy Mastae Yalitdation Pl (WW0)  Toracess sed Fatrietions. 1 also Inchades the aspacts resoted to the servicig process, equipment and
instructions
sutnent inchudes plens to prapare fiities, woling, aevd cspailities to msed thy surge capait
D551 T High Voluma Surge Capebake Wt Bl 1000 # S T rERAE Taciii B i g S ERpaCy

duenangd nf 1,700 units per moetd and dethvier 36,000 wmts in 6 sanths,

Bocurmeniation that winkd be included 85 mart of tha Pre-Fit bulid report ard Bt Dewce MEITRT RECRIG., THIS [ FoL 8 513 reseme GRiyerame.
Lractmeniation that wmdd be included ax part of the Pro-Pilos balid ceport #ne Aot DEwite MSSIET RUCHId, T1is b Mot 8 S18MEAIoMES dativerghie.
Tseisrersiation thal syould be included a5 part of the Pra-Riot il report and final Devics MBstar Recnsd, TRL 15 sl B LAre e Galvergie.
Drcurmseerntstion that would be ioclude as put of she Pre-Pliot buibd report and final Dewies 3835801 RECCTD, TRIS It 13t % SLARERIORE BO1oRt R,
Detlveraide ramavied this is a0 mierasl process,

This will be providad In assochslon with cach busld rmpet packags This S 108 & SIRRGSINAE AEWVOIANNE

These are provided 3s part of the final desigy pack This i 0t & crinne delvarabshe,
54 . Ly Caragiver & Chnesl Tralning Caphures rerature that coamplles with sl appiizable regulnemens with regand 10 legibibity, sccuracy,
N Raturlals {tarkuelng tiaratieel product daims, sdurativest materisls srd user understanding,
54 Ima il { instruesions foe Use {Labting} [Revisw 869 approwe devics and packaging inbels, sriwerk, and drawings, eanuals, inseres, e
5538 Brre ::;if“d WS tsinennes hanust Provigdes the technical infarrmation far how ko service xd repeir the devlos
Prptizate, Labeling is captured i Product Struzturo and BOM

Captured sq pavt of LME This is not a standstone deliveratis.
Dediveraiie rermoved intarmal process doteementation,
Drineratie removed. intemal process dacumentatian,

Captures outi LEIRD: and bky cosats hesed o design dutumentation produced in the
detailed desien phase,

2323 i Adeves 19«):3:;&‘: Cost Estimptas

Confidential and Proprietary P-COR-0000157



BARDA ABHEY ATTACHBMENT 3
Deliverable List

Contract Mo, HHSQI00IN 1400005

Dater August 17, 2048

DELIVERABLES LISY
e Rewwistnd Gue Date
ekt E gt
et ifrom o8} Eielhwerable {resaviption
>R I¥me Pretailed Design Revigw Ainutes Restows Rems sisotatsd with Detailed Dasign phase.
Aot : j o $1ew3, H feed, iy %
61 . PP Ergirmaring Bulld Repors Prosides secnrd of materials used, p %, B dates, snd traceakility informatinn

for enginreeriag pre-production devicas. includs produstion equivaiency anadysis?

Frovider » record of alf varification testieg, Including configurations texted, #erun procsdires. pasuls,
&.3 ¥mo PRY Dengn Yerlficatian Report wedd conchissions. Add rowes as necasaary 1o identity the daliverablesfreporss. Testing complotsd by
sgreed WA upon independent thisd party tasting faciity

PR Waldation snd stuman Factors Test Presents the resuts of Yahdstion and Hurae factns beating a5 captused in the V&Y and Humsn Facion

§.2 Bnn
Aennry Hen,
Y] Same RRE Wadtdation and Muman Factors Test fPresents the rasuls of Vatidation and Human fastors testing 25 capturnd i the WY ead Human Factors
Heoor plan.

This Is piart of she Final #81 veclticanan Repard and is not a2 standaions deliverabie,
Thiis s parl of the Flaal P93 Yerdication Renort and i not 3 standalone delvershie,

B 15 part of the Final PR Verificeslon Repo snd & not » standalone doliweratl,
s b gy of the Fingd MR Venfication Repart snd b not » standalone delivarshis,
Tty 5 part of the Fingd PRI Veeificnting Bepoet avd §s not & siandatone delivarabis,
Thtg 15 prart of the Fired PRI Yeriflestios Report and Is not & sandatone defiveralie,

513 £3mn fish Ausessiment Marpedy Spalysis and  FRisk Madrix; Updaty Koy Compoests Livt; Cpedats Lsability Py, Produc Security Bigh Assessmant,
C Yeribuation Foivany npad) Assessment
g dated eniman sied by carnts branad o e z juar
P20 .0 R, Updatad Cost Exsimates Capires ip f'tmai ot &, s kS ¥ caaty Ranad o i documientstion updates
nroduced in the verifitation dusies phase.
B2317 4 Yerifivation Review Masting Minutes Hewlrw s ems assoctssed with Orslgn Verification phese
k2 f: t f. i i L] 1 ROoess {i
08624 P Provess Validation Neoards yg;mm s and reporis thit vatidate the manufacturing equipment, pracedurss sad prosess 103, OO, ead
Deliveratte rarmaved. Intermel srovess documertationg,
&6.2 L3t li!es#szn Watdasion Reporn Documents the resulis of wnlidation misdties, Add rows 35 necessary b dlerdify the delivarablesfrapans
Ohelivaraiste reeswswed . Chinioals welll ot be condisted o this program.
3 (ERLELLES ; st Lisy, Upedate Ussbility File; Produes Senunty Risk Assesamens,
Iy PR, Final Risk Ausessment ik paznrty; Uodade Koy Compornents Lisy, Up ity Fi saduck Security Risk Ansossme:
Frivaoy impact Assosument
22234 A2 Walidation Beview Reating bMinutes Resriow smgating rinuses hedd ot the sed of Dosign Validatinn phase,
sraments that sepiures full published techinical and porfanmarce spesificstions of the ventisior
05 Az Final Davics Master Reeord Bt hat capiurns il pul ’ PeTIamATLS smeLTicrion ’
syshen. Sub-vet of produck reguleements documant. Tymicelly captured as part of the sparsiars manusl
e 13 the known defects thit sre daterred s the rstionsle for relas roduct with these
BA2ES Al izt of Kaownf Deforred Dedects wf::w  the kngn e #re datarr s 1ot wieasing groduct wh
These are par? of the DR and are oot 8 tundalone delivesabie,
#.6.63.4 E Aden ]Mm‘es& flaster Validation Repart AP vrpnret i imchude status of all process validation scthvlties.

Dediveraite reenaved. This is not needed for domestic release.
.58 | 43ens {Desten Yixiory ¥l b {encient oF i hesien bustary fi doruments
Dealbverebie romnoved. intersal process docussendatdon
Pratlusrabie reemoved, interost process dotumentation
This hiax been removad brosuse thiz slvesdy exists In the negotiatid onthon ko pmurchase 10,000 wits,

s 4dme Pt Deslgn Revigw Meeting Mimites  Docurent maating mivedes of Final Design Review held #1the end of the Design Yranster phase

Singd program report to BARDA, v af wit
actul projarny seheduln.

it cludi . actual project hudgat, and
D23 4w Fungt Repors B e &

nifa {2 Davice baster Record Futl Boeion oo Build davice ~ Reference Deawings, S35y, Test

5.3.4 Témo Creee Wantiitor Prototype ERZ Prototyps Unit

%3 28w Cine Yerghator Prototype PRS Produstion Prototype Uit

$8.7 Aevey Qe Veniiator fratotype Refeased Patient Reaty Prorotype Wnit Fully Ritted Finat Configurstion

Confidential and Proprietary P-COR-0000158



Contract No. HHS0 1002014000050
Philips Respironics, Inc, ATTACHMENT 4
SOW Date: 5/17/16

Statement of Work

Philips Advanced All-Hazards Stockpile Ventilator

A.  Background

Philips will develop the AAHSY based on its’ FDA-cleared Trilogy platform, approved for facllity and home use,
while integrating an advanced suite of features to meet BARDA needs. Philips has proven experience in
developing portable ventilators based on its market-leading Trilogy ventilator platform. Trilogy offers many of
the capabilities required by BARDA, and demonstrates Philips' capabilities not only in feature delivery, but also
advanced design, development, validation, and full-scale deployment.

Emprcveﬁﬁ&owerdesagn ....................................... E— N
| Simplified architecture and PCA reduction Dual Limb Compatibility
- Enhanced Li-lon Batteries with increased battery life Wider Temperature Range
5 integrated Oxygen Blender Module {OBM) Lower Tidal Volume Range
Capnostat Connectivity Packaging Touchsereen User interface
enhancements

B. introduction

independently and not as an agent of the Government, the Contractor shall be reguired 1o furnish all the
necessary services, qualified personnel, material, equipment and facilities, not otherwise provided by the
Government, as needed to perform the Statement of Work submitted in response to Broad Agency
Announcement (BAA) BARDA 11-21,

The Government reserves the right to modify the milestones, progress, schedule, budget, or product 1o add or
delete products, process, or schedule as need may arise. Because of the nature of this {R&D} contract and
complexities inherent in this and prior programs, at designated milestones of the government will evaluate
whether work should be redirected, removed, or whether schedule or budget adjustments should be made. In
any event, the Government reserves the right to change product, process, schedules, or event to add or delete
part of all of these elements as the need arises.

The POP development process and Philips’ quality system meets the requirements of 21 CFR Part 820 Quality
System Regulation, Good Meanufacturing Practive for Medical Devices.

C.  Scope

The scope of the BARDA funded R&D effort to develop the AAHV begins initial planning {phase ), and quickly
moves 1o focus on the Product Realization stage {Phases IV-V1) of Philips’ PDP. The goal of this project is to create
a ventilator design that meets all BARDA requirements, establish manufacturing capability 10 produce the
ventilator, and secure FDA clearance for the device. Production tooling and manufacturing facilities to produce the
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Contract No. HHSD 1002014000050
Philips Respironics, Inc, ATTACHMENT 4
SOW Date: 8/17/18
AAHSY will be funded and owned by Philips. Several tasks in Phases U and 11} will be completed prior 1o project
inception,

The proposed work plan is divided into phases that corcespond with the PDP {Table 11). The specific tasks,
milestones, and deliverables for each of the Phases to be performed in this BARDA project are detailed below.,

Requirements & | : Verification &

Planning E Validation [V&Y)
Table 11: The Work Phases of Philips AAHSY BARDA Project

0. Task Area Breakdown

The tasks contained in this Statement of Work are classified according to Philips PDP:

D Task Mams
: Program Managemant
é‘—"mgram bl anagument
Toehricat Sirection

iPhase 3 Reguirereents énb"mnmg ’

[Pt Requirements & Risk A sseag
Brnject Plaing Devoopmont
ipnasy 4 Sysiem Dewan N :
16 cf’rehrr':ina:‘g Emem irwess:s-‘gm‘:oné o

“Gystem Engirenricg
8 iPrase b Desge VAV and Transler

82 PRy
PP Buppher Process Cus Buike
g

WORK BY SCHEDULE

WES 3: Phase 3 Requirements & Planning:
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SOW Date: 5/17/16
Product Reauirements:
Contractor will deliver a Product Requirements Document {PRD). The objective of the PRD is
to capture the design input for the product design which would be the basis for reguired
verification & validation activities. The PRD will capture all required industry standards and
directives necessary to support regulatory submittals; international registrations (if
required}; North America safety agency listings; and European CE marking requirements {if
required} for the product. Key inputs to the Product Requirements document are BARDA
BAA-11-100-501-00021, Philips Advanced All-Hazards Stockpile Ventilator Full Proposal, and
Historical Quality information on Ventilator devices.

Reguirements Review:

Contractor will conduct reviews of the product requirements document with BARDA and
provide a final draft document for formal review and approval. The objective of this review
is to assure that BARDA and Philips are aligned with the intended product scope and to
address incomplete, ambiguous, or conflicting requirements. Key inputs to this review
would be the Product Requirements Document.

Project Plan:

Contractor will generate a Project Plan. The objective of the project plan is to describe the
design and development activities and define responsibility for implementation. This initial
release of the project plan will establish a top-down schedule based on the Philips Advanced
Adl-Hazards Stockpile Ventilator SOW and known product requirements.  Initial resource and
budgets requirements will be allocated across identified work breakdown structures.

initial Risk Analysis:

Contractor will generate an initial risk analysis document. The objective of the initial risk
analysis document is to identify potential hazards and risk classified by severity. The
contractor’s process in completing this deliverable will comply with 150 14971 Medical
devices — Application of risk management to medical devices. Key inputs to the Initial Risk
Analysis are the Product Reguirements Document.

WES 4: Phase 4 Desian & Development:

System Architecture:

The contractor will generate a system architecture document. The objective of the system
architecture is to specify the major components in the praduct and the external interfaces to
other products, accessories, and / or users in their environments. Key inputs to the system
architecture are a completed product requirements document.

System Design Approach:
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Contractor shall complete a sub-system design of major architectural components, an initial
product form, and initial User Interface. The objective of the initial system design approach
is a risk reduction activity to confirm that major architectural decisions made can meet the
product requirements within budget and schedule constraints. Key inputs to the System
Design Approach are the System Architecture Document, Product Requirements document,
and Project Plan.

Safety & Reliabiliy:

Contractor will generate a system level failure mode effects analysis {(FMEA) and detailed
hazard analysis. The objective of the system level FMEA is to describe the failure modes,
effects, and criticality of the major architectural componeants as defined in the System
Architecture document. The process will be used to help identify risks and additional
controls needed at a system level. The objective of the detailed hazard analysisis to
incorporate additional risks and control measures defined during system design activities.
The risk assessment is updated with specific events that would expose hazardous situations
that would cause the Harms. The contractor’s process in completing this deliverable will
comply with 150 14971, Key inputs for both the System FMEA and Detailed Hazard Analysis
are the System FMEA and initial design approach.

Hardware Reguirements:

Contractor will generate detailed sub-system hardware requirements. The objective of the
sub-system hardware requirements is to establish allocation of key product requirements to
the appropriate sub-system. The document provides design direction and basis for
verification for specified subsystems. Key inputs to the hardware requirements are the PRD,
Risk Assessment, and System Architecture, Contractor will provide BARDA a draft for review
and comment.

Software Reguirements:

Contractor will generate detailed software requirements. The objective of the software
requirements is to establish allocation of key product requirements to the appropriate
software modules.  The document provides design direction and basis for verification for
specified software modules, Software requirements will be generated in compliance with
IEC 62304 Medical device software ~ Software lifecycle processes. Key inputs to the
software requirements are the PRD, Risk Assessment, and System Architecture. Contractor
will provide BARDA a draft for review and comment.

PRD Updates and Sub-System Trace Analysis:

Contractor will update and release Product Requirements Document {PRD] for detailed
design phase and generate a trace matrix that provide links from PRD requirements to sub-
system requirements. The objective of this PRD release is to update the document with
specified controls as identified by the risk process, clarifications from generation of sub-
system requirements, and any new requirements as identified during the system design
phase. The trace matrix will assure that there are clear links and allocations of system
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requirements to the subsystemns. Key inputs are the initial PRD, Risk Assessment, and initial
sub-system requirements,

Prolect Management & Planning:
Contractor will make an update to the project plan and generate the following detailed
functional plans prior to closure of the System Design phase:

*  Design Verification & Validation Plan

*  Risk Management Plan in accordance with IS0 14971 Medical devices - Application
of risk management to medical devices

*  Software Development Plan in accordance with 1FC 62304 Medical device software -
Software lifecycle processes

*  Regulatory Plan

= Clinical Plan

»  Global Sourcing & Manufacturing Plan
= Service Plan

= Human Factors Plan in accordance with (EC 62366 Medical devices - Application of
usability engineering to medical devices

= Reliability Plan
*  Labeling Plan

The objective of the project plan updates and initial functional plans are to finalize a
bottoms-up schedule, generate an engineering build plan, and capture activities associated
with the detailed design phase of development. The engineering build plan will describe the
functional requirements planned for each build and an initial estimate of the guantity of
units and sub-systems needed for each build. Key inputs are the PRD, Sub-System
Requirements, and System Architecture Document. BARDA will be provided opportunity to
review and approve plans prior to closure of the System Design Phase.

WES 5: Detailed Design:

WEBS 5.1 EBI: Initiol Design & Subsystem Prototype

£EB1 Hardware Dasign:

Contractor will generate updated hardware requirements and initial hardware design
documentation per the engineering build plan. Objective is to release documentation that
will be used to procure components for Engineering Build 1. Key inputs are the engineering
build plan and hardware requirements,

EBI Software Design:
Contractor will generate updated software requirements and initial documented software
design and code per the engineering build plan. Objective is to release software
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documentation and code that will be used to support the EB1 and EBZ builds. Key inputs are
the engineering build plan and software requirements. Contractor will provide BARDA a
draft for review and comment.

EB1: Sub-System Prototvpe Build:

Contractor will build physical sub-system prototypes per the engineering build plan for EB1.
The objective of this build is to provide sub-systems and prototypes that will be used for EB1
engineering testing. Key inputs are the Initial Software and Hardware design
documentation.

EB] Engineering Testing:

Contractor will perform and generate test results for functional testing, reliability testing and
human factors formative testing per the engineering build plan for EB1 phase. The ohiective
of engineering testing is to reduce technical risk by supporting early verification as the
design evolves, Key inputs are the EB] subsystems, Software Code, and Engineering test
protocols,

PRD Updates and SRD Updates:

Contractor will update and release Product Reguiremeants Document {PRD) and System
Requirements Document {SRD). The objective of these releases is to update the document
with specified controls as identified by the risk process, clarifications from generation of sub-
system requirements, and any new requirements as identified during the detail design
phase. The trace matrix will assure that there are clear links and allocations of system
requirements {o the subsystems. Key inputs are the initial PRD, initial SRD, Risk Assessment,
and initial sub-system requirements.

Design V&V and Reliability Support:

Contractor will generate a master verification and validation plan, usability specification,
reliability testing, and security assessmeant. The objective of the master verification and
validation plan is to outline all required test activities for the formal V&Y phase 6. Key
inputs are PRD and SRD,

W8S 5.2 £82: Initial Design & Subsystem Prototype

EBZ Hardware Detailed Design:

Contractor will generate updated hardware design documentation for defect resolution and
new design documentation per the engineering build plan. The objective is to release
documentation that will be used to procure components for Engineering Build 2. Key inputs
are the engineering build plan, hardware requirements, and defects found in EB1 Testing.

510 (k) Software Detailed Design:
Contractor will generate updated documented software design and code for defect
resolution and new code per the engineering build plan. Objective is to release software

Page 6 of32

Confidential and Proprietary P-COR-0000164



Contract No, HESO100201400005C
Phitips Respironics, Inc. ATTACHMENT 4
SOW Date: 5/17/15

documentation and code that will be used to support the 510{k} testing. Key inputs are the

engineering build plan, software requirements and defects found in EB1 testing.

EB2 System Integration Build:

Contractor will build system prototypes per the engineering build plan for EB3. The
objective of this bulld is to provide systems and sub-systems that will be used for
Engineering and V&V Testing., Key inputs are the EB1 Software and EB2 Hardware design
documentation.

EBZ Engineering Testing:

Contractor will perform and generate test results for functional testing and engineering
clinical testing per the engineering build plan for EB2 phase. The objective of engineering
testing is to reduce technical risk by supporting early verification as the design evolves. Key
inputs are the EBZ subsystems, Software Code, and Engineering test protocols.

WES 5.3 FR3: initigl Design & Subsystem Prototype

EB3 Hardware Detailed Design:

Contractor will generate updated hardware design documentation for defect resolution and
new design documentation per the engineering build plan.  The objective is 1o release
documentation that will be used to procure components for V&V Testing. Key inputs are the
engineering build plan, hardware requirements, and defects found in EB2 Testing.

£83 Final Engineering Build:

Contractor will bulld production equivalent systems and accessories per the engineering
build plan for £B3. The objective of this build is to provide systems and accessories that will
be used for EB3 engineering testing. Key inputs are the EB1 Software, 510{k) Software and
Hardware design documentation,

EB3 Engineering Testing:

Contractor will perform and generate test results for functional testing; initial standards,
safety & EMC testing; reliability testing; buman factors formative testing; and engineering
clinical testing per the engineering build plan for EB3 phase, The objective of engineering
testing is to reduce technical risk by supporting early verification as the dasign evolves. Key
inputs are the EB3 subsystems, Software Code, and Engineering test protocols.

Contractor will generate final engineering design documentation that will address remaining
defects from all engineering testing. Engineering documentation will be used to build {or
update) systems for official phase 6 verification and validation activities.

WES 5.4 Manuals & Labeling
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Manual & Labeling Development:

Contractor will generate clinical and lay caregiver training materials, instructions for use,
quick start guides, device labels, and packaging labels. Device instructions for use, device
labels, and packaging labels will meet requirements and standards as identified in the PRD,
Training materials will be developed to support the specific needs of the BARDA product and
identified end users. Key inputs will be the PRD and clinical support.

WES 5.5 Quality & Regulatory

Regulatory & Clinical Support:

The contractor will provide regulatory review and approval of specified documentation and
clinical support as needed throughout the project. This task captures the effort needed to
maintain these reviews and approvals. No specific deliverable is captured in this WRS
element,

WEBS 5.8 Operations Development

Philips will fund Operations & Manufacturing activities for procurement of production tooling, procurement
of fixtures and manufocturing line.

WBS 5.7 Supply Choin Devefopment

Supply Chain Develonment:

Contractor will assure that all identified suppliers are qualified and all component parts have
key process characteristics and initial material qualification agreements in place. The
abjective of this task is to ensure that all procured material conforms to specified
regquirements. Key inputs are Component Specifications. Contractor’s process will comply
with 21 CFR Part 820.50,

WBS 5.8 Relinbility

Reliability:

Contractor will generate a reliability plan. The cbjective of the reliability plan is to outline all
required test activities to verify reliability. Key inputs are complete requirement
documentation,

WES 5.8 Systern Engineering

Risk Assessment: Mitigation Control Measures:
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Contractor will generate an updated risk assessment including required mitigation control
measures and develop necessary complaint handling codes. The objective of the risk
assessment updates are to assure that controls are in place and verified for any risks
determined to be unacceptable. All risk controls are considered design input requirements
and will be linked to a requirements document to assure full verification. Key inputs to this
task are the final requirement specifications to assure coverage,

Design V&Y and Reliability Supnort:

Contractor will generate a master verification and validation plan, V&V protocols, and Design
V&Y Trace Matrix. The objective of the master verification and validation plan is to outline
all required test activities for the formal V&V phase 6. The design VAV Trace matrix will
assure full coverage of all requirements to specified test protocols. Key inputs are complete
requirement documentation.

Product Reguirements and System Requirements Updates:

Contractor will update a Product Requirements Document {PRD) and System Reguirements
Document (SRD). The objective of these documents is to capture the design input for the
product and system design which would be the basis to for required verification & validation
activities. The PRD will capture all required industry standards and directives necessary to
support regulatory submittals; international registrations (if required); North America safety
agency listings; and European CE marking requirements {if required) for the product. Key
inputs to the Product Requirements document are BARDA BAA-11-100-SOL-00021, Philips
Advanced All-Hazards Stockpile Ventilator Full Proposal, and Historical Quality Information
on VYentilator devices.

Reguirements Review:

Contractor will conduct reviews of the product requirements document with BARDA and
provide a final draft document for formal review and approval. The objective of this review
is to assure that BARDA and Philips are aligned with the intended product scope and to
address incomplete, ambiguous, or conflicting requirements. Key inputs to this review
would be the Product Requirements Document,

WERS &6: Verification & Validation:

Software Design:

Contractor will generate updated documented software design and code per the
engineering build plan. Objective is to release software documentation and code that will
be used to support final V&Y testing. Key inputs are the engineering build plan, software
requirements and defects found in V&V testing.

PP1: Pre-Pilot Build #1:
Contractor will execute a Pre-Pilot Build (PP1) to support verification and validation
activities. The objective of the PP1 build is to product production equivalent units for the
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purpose of formal product V&Y testing. Key inputs are a V&Y plan, production equivalent
devices, and a validated manufacturing process.

PP1 Design Verification & Validation Testing:

Contractor will deliver a Design Verification Report and a Design Validation Report, The
objective of these reports is to demonsirate that the design complies with all product
reguirements {note:; the VEV test results may be combined into a single report). Key inputs
are V&V Test Plans and Test Procedures. Contractor’s process for this testing will comply
with 21 CFR Part 820.30.

PP1 Design lterations and Defect Resolution:

Contractor will establish a process to manage issues that arise during the Verification &
Yalidation {V&Y) of the product. The obiective of this process is to ensure that all issues
identified during V&Y testing are adequately resolved or otherwise disposition prior to
product release. Design documentation will be updated as needed. Key inputs are a V&V
test plans, and a procass for tracking and closing issues identified during V&Y testing,

BPR2: Pre-Pilot Build #2:

Contractor will build updated production equivalent units based on design fterations
required to resolve defects identified during testing of PP1 units. The objective of this build
is to provide production equivalent units for the purpose of formal product V&V testing. Key
inputs to the PP2 build are a V&Y plan, production equivalent devices, and a validated
manufacturing process,

Pp2 Final Design Verification & Validation Testing:

if design changes are made after PP1 V&V testing is completed, Contractor will execute an
additional round of V&V Testing (PP2) and deliver a Final Design Verification Report and a
Design Validation Report {note: the V&V test results may be combined into a single report}.
The objective of this report is to demonstrate that the design complies with all product
requirements. Key inputs are V&V Test Plans and Test Procedures. Contractor’s process for
this testing will be in compliance with 21 CFR Part 820.30,

Supply Chain Qualification:

Contractor will execute agresments with subcontractors providing material to support the
Pilot Build of the product. The agreements will outline deliverables and activities required to
demonstrate the subcontractor’s ability to provide conforming product on a reliable basis.
Key inputs are Sourcing Plan and Component Specifications. The contractor’s process will
comply with 21 CFR 820.50.

Pilot Bulld & Process Qualification:

Contractor will conduct a Pilot Build and qualify the processes required to support that build,
The cbiective of the Pilot Bulld is to demonstrate readiness to transfer the design from
Engineering to a manufacturing organization and to confirm that the manufacturing process
generates products that complies with requiremnents,
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Key inputs are a verified and validated design, and process validation plans. Contractor’s
process will comply with 21 CFR 820.70.

Regulatory Approval:

Contractor will prepare, submit and gain 510(k) clearance for ventilator and system
accessories. Contractor will obtain regulatory approval of the device. The objective of the
plan is to gain 510{k} clearance of for the ventilator and system accessories. Key inputs are
the product reguirements document, Regulatory Plan, and V&Y Test Reports.

Final Risk Assessment; Hazard Analysis and Verification:

Contractor will provide a final risk assessment that verifies and ensures all final mitigation
controls {design end/or manufacturing process). Contractor will update the initial risk
analysis document to a final state. The objective of the final risk analysis document isto
ensure all final risk mitigations and controls are in place. The contractor's process in
completing this deliverable will comply with 150 14571 Medical devices - Application of risk
management to medical devices. Key inputs to the Initial Risk Analysis are the Product
Requiremnents Document and System Architecture Document.

WORK BY FUNCTION

D2. Program Management

Philips intends to provide all administration and operations responsibifities required to support the AAHSY
development project throughout its duration. This includes, but is not Hmited to the following tasks across the
entire project:

Delivery of all required BARDA Reporting

Facilitator of Internal Milestone & Gate Meetings

Contract Management & Administration

Engineering Documentation Services

{2.2.1. BARDA Reporting

Philips will comply with the finalized reporting requirements associated with the AAHSY development project.
Philips will appoint an experienced, government reporting manager. The Government reporting manager will
ba charged with managing and tracking BARDA reguirements including communications and reporting. In
addition, the Program Manager for the AAHSY program will support this function,

Maonthly Earned Value Management Report

Monthly Technical Progress Reports
Monthly BARDA Update Meetings
In Process Review Meetings {(IPRs)
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Yearly Program Report

Final Program Report

D.2.2. Internal Milestones and Phase Gate Meetings

As described in our previous submission the Philips Product Development Process {PDP) includes several project
phases. Each project phase has specific objectives, deliverables and requirements that establish criteria for
completion and mark progress towards achieving the key development objectives. Each phase of the Program
includes a milestone design review and ends or is closed out with a Formal Gate Review. During this review a

cross-functional team evaluates progress against plan and confirms the guality and completeness of the phase
deliverables.

£0.2.2.1. internal Reviews .
0.2.2.1.1. Reguirements & Planning Design Review

During the Requirements and Planning Design Review, the overall risk of the program is assessed and throughout
the program risks are continuously identified, assessed, and catalogued. Any factors that are considered high-risk
are immediately brought to the attention of program managers and addressed immediately. However, at this
design review, the overall spectrum of risks are assessed as a2 whole and evaluated. Each risk is linked to overall
program objectives and assessed according to impact on the requirement, severity, and timing. Although not ali
risks must be resolved at this phase, the overall risk profile must be judged acceptable. If any core requirement
appears to be al risk of being met, additional technical development or non-technical mitigation steps, such as
resourcing, planning, or training, will be performed to resolve the issue.

D.2.2.1.2. Systermn Design Review

The first systern design review is designed to verify the prototype proof-of-concept relative to system
requirements. By breaking down and assessing the performance of sach subsystem as well as analyzing the
general approach, an assessment is made of the likelihood of delivering the top-level specifications and program
objectives. This assessment is based on a formal gap analysis relative to project objectives and system
requirements. If any major objectives, including cost, quality, and schedule are not baing met, Phase 1V tasks will
be revisited untif objectives are met, or s decision to terminate the project is made,

D.2.2.1.3. Detalled Design Review

Creation of the detalled design is an iterative process, and represents one of the most substantial individual
tasks in the program. Whereas many subsystems and the engingering builld prototypes may still exist in
breadboard format, in this stage, the complete device package is designed and developed. The detailed design
includes many sub-tasks, including optimizing subsystems for costs, manufacturability, and quality,

In Detailed Design Review, a Design Freeze indicates when the formal design process is complete. This means that
engineering has demonstrated that the design meets all project reguirements and objectives. After the Design
Freeze, a formal Design Change Tracking process will be initiated to track the justification and impact of design
changes through full launch.

0.2.2.1.4. Design Verification & Validation {V&V) Review
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A preliminary design review is performed to assess the EQT data and determing if the design is ready to transition
into V&V. A V&Y equivalent set of testing protocols must be developed and successfully executed to pass the

design review. If any failed requirements or other risks are identified, additional terations of EB, EQT, and DR will
be performed.

During the Verification and Validation (VEV) review, the team reviews the results of V&Y activities, and ensures
that all VAV activities are complete. Successful completion of this review initiates the Bilot Run.

0.2.2.1.5. Fina! Design Review

A final design review is performed once the full set of documentation for Phase V is collected and reviewed. This
formal design review captures the reasons and justification for approving production. The final design review
entails a full, complete assessment of device functionality and quality. Based on the detailed design package,

updated Risk Register, and detailed business case, the team will approve  capital allocation for manufacturing and
initiation of V&Y.

In this review, the team also verifies that all defects have been resolved. A complete program review is
conducted 1o verify all program objectives have been met. This design review is intended to assess readiness

prior to product launch. This review will show that the battery of testing Is appropriste, complete, and correctly
implemented/performed.

D0.2.2.2. Gate Meetings

£.2.2.2.1. GATE 3: Project Approval
The program will pass through this gate when product requirements and the Project Plan are  established and
when they balance technice! feasibility and program objectives with an acceptable level of risk. Risks must be
appropriate given the stage of development. If any objectives are not met, or if any risks rise above an acceptable
level, prior steps or deliverables in Phase 11l will be repeated or refined until oblectives are met,

0.2.2.2.2, GATE 4: System Design Approval

The preliminary system design review assesses the deliverables and any new risks or other issues to determine #
the overall business case justifies continuing the project. The program may pass through this gate whenit is
suitably demonstrated that the design meets system and subsystem requirements as well as aligns with project
objectives around cost, guality, and schedule. Risks are again assessed to ensure an appropriately low risk burden
is being carried forward. If any objectives are not met, or if any risks rise above an acceptable level, prior steps or
deliverables will be repeated or refined until objectives are met.

0.2.2.2.3. GATE 5: Detailed Design Approval

Approval of the design launches formal V&V efforts. Complete EQT test data in conjunction with completion of the
full list of Phase V deliverables provide assurance that the device is ready for formal V&Y.

This formal design review captures the reasons and justification for approving production. The final design review
entails a full, complele assessment of device functionality and quality. In this review, the team verifies that all
defects have been resolved. A complete program review is conducted to verify all program objectives have been
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met. This design review is intended to assess readiness prior to product launch. This review will show that the
battery of testing is appropriate, complete, and correctly implemented/performed.

D.2.2.2.4. GATE &: Production Approval

Formal full market release may not occur immediately. A limited launch, such as for one specific customer, one
country, or ong market, may precede full market release. Pilot units may be delivered to the launch segment to
gather additional feedback. Gate 6 is then used to review the data and approve full launch. Given the transition
from R&D to acquisition contracting for BARDA, this is a likely route for launch.

0.2.3. Contract Management & Administration

This wark element captures the time allocation for all necessary administrative support functions throughout the
duration of the Program.

3.2.4. Engineering Documeantation Services

As listed in the Deliverables Scheduled found in Section VI, several documents are required throughout the
project. The primary function of this work element Is to support the creation and updating of these documents
through the Program. This task ensures all program documents, such as the bill of materials, design documents,
testing results, stc. are linked together,

in addition, the Engineering Change Order {ECO) Release is the administrative product release. it serves as a
checklist and, after launch, Is the repository for any documents associated with development of the product.
Release of the ECO includes independent reviews to ensure documentation is in order and complete. A regulatory
checklist is also performed to ensure that all files are updated, complete, and accurate. Effectively, the ECO
release is a documentation audit. After ECO release, the product is officially launched, and an acquisition contract
would trigger the product build,

D3. Phase Ul Requirements and Planning

Please Note: A complete breakdown of off Phuse i Program Deliverables has been provided in Section V:
Deliverables Schedules.

During Phase I, Philips will create a detailed project plan including formal, testable product requirements,
funcrional plans for regulatory approval (FDA and worldwide), as well as clinical strategies. Parts of Phase Il have
been completed to support generation of Philips’ full BARDA submission. Additional steps are currently underway,

0.3.1. Product Requirements Document
Philips will generate a Product Requirement Document {PRD) for BARDA's approval. This document will serve as
the master document of the product design requirements that are traced to verification and validation. & formal

review with BARDA will be conducted to facilitate the approval of the final PRD. 0.3.2. Project Planning
Development
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The Project Plan provides specific tracking metrics, milestones, review and documentation plans, communication
strategies and detailed strategies that outline Regulatory, Reliability, Sourcing, Verification and Validation {VEV],
Clinical, Menufacturing and Engineering objectives/activities. Concurrently, the design team initiates design and
testing activities to establish proof of concept prototypes aimed at proving concepts and identifying and mitigating
risks, The Planning Phase closes with the completion of the Requirements and Planning Design Review.

Additionally, the Initial Risk and Hazards Analysis are completed during this task. The core philosophy is based
on assessing and reducing program risk. Tasks are organized according to their risk profiles in order to mitigate
risk as quickly as possible. This is consistent with Philips’ philosophy of designing-in guality, rather than to
develop a project and then test-in guality later. Once the overall development program is created, top-level
requirements are finked to the plan. The project plan is bullt around the development strategy.

D4. Phase IV: System Design

Please Note: A complete breakdown of all Phase 0 Program Deliverables hos been provided in Section Vi
Deliverables Schedules,

in Phase IV, the development team considers multiple design approaches then creates a Systemn Architecture that
breaks down the high-level requirements into specific sub-system requirements, A preliminary system design is
chosen which forms the baseline for the detailed design in Phase V. Bottom-up engineering technical testing plans
are created to verify the design, Sub-system technical reviews also oceur, which enable architecture reviews for
each subcomponent,

D.4.1. System Architecture and Requirements

D3.4.1.1. Systemn Architecture Document

Philips will create a System Architecture Document which specifies the major components in the product and the
external interfaces 1o other products, accessories, and/or users in their environments,

.4.1.2. System Design Approach
This task beg%ﬁs the formal device development work. The system is broken down into architectural components

and sub-systems. Engineering teams will consider multiple approaches to meet both product and sub-system
requirements. Subsystem teams are defined during Phase IV, and may includa:

Preumatic Control & Delivery Design Approach

Connectivity & Logging Design Approach

Power Management Design Approach

Therapy Design Approach

Enclosure & Mechanical Packaging Design Approach

Product Industrial Design & Human Factors {GUI Design Approach, Physical Interface Design, and Human
Factors Task Analysis)

D.4.2. Sub-System Requirements and PRD Updates
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in this task, the technical teams take the top level requirements found in the PRD and break them down into
subsystem requirements. The outcome of this task is a series of subsystem specification documents that are
traceable to the top-level PRD. Specification documents are created in parallel with prefiminary design efforts.
The technical staff collaborates with subsystem architects to develop working prototypes in paraliel with defining
and refining subsystem specifications.

$.4.2.1, Safety & Reliability

During this phase, the following safety reliability activities ocour:

Development, Review, and Approval of the System Level FMEA

Risk Assessment: Detailed Hazard Analysis from previous Phases

These safety assessments of the system design drive additional control measures that are captured in the PRD and
sub-system requirements,

D.4.2.2. Hardware Requirements Specification
Philips will provide a Hardware Requirement Specification that details the electrical and mechanical sub- system
requirements, including test and acceptance criteria where necessary,

0.4.2.3, Software Reguirements Specification

Philips will provide a Software Reguirement Specification that lists all requirements associated with software,
including details for test planning.

0.4.2.4. PRD Updates and Final Sub-System Trace Analysis

After each review of a document, all updates are incorporated into the appropriate documents and then a final
Sub-System Design Trace Matrix is approved.

D.4.3. Project Management & Planning
0.4.3.1. Functional Support Plans

Detailed Functional Support Plans are generated in order to define and detal! the steps necessary 1o be taken to
successtully launch. This includes both design and validation tasks. In particular, manufacturing plans and supplier
reguirements and validation must be tightly integrated to ensure efficient transition from design to
manufacturing. The following plans are developed during this task:

Engineering Development Plan

Software Development Plan
Design Verification and Yalidation Plan
Reliability Plan
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Risk Management Plan
Regulatory /Labeling Plan
Standards Requirements
industrial Design Plan
Clinical Plan

Sourcing Plan
Manufacturing Plan

Defect Investigation Plan » Service and Support Plan
initial Launch Plan
0.4.3.2. Engineering Bulld & Detailed Design Planning
In preparation for the next phase, Philips will capture all activities associated with the technical detail design

efforts. As result, an Engineering Build Plan will be created and updates will be made to the overall Program
Plan.

D5, Phase V: Detailed Design

Please Note: A complete breakdown of oll Phase i Brogrom Deliverobles has been provided in Section Vi:
Deliverables Schedules.

The purpose of Phase V is to develop, iterate, and test detailed designs to demonstrate that the product will
comply with the requirements. The project team details and finalizes the system design, culminating in a
production-equivalent AAHSY prototype. Design closure documents are generated, including the final bill of
materials, formal subsystem specifications, traceability matrik, and purchasing documentation. The team
generates gualification plans for components, and works with supglisrs to get Component Specification Sheets
based on the systems’ Key Component/Process Characteristics which are critical to quality or function. Supplier
requirements are based on the Key Component/Process Characteristics {(KCPCs).

Phase V includes multiple testing phases. User tests on interface and function are central elements of Phase V.
Safety testing informs field testing with actual users. Philips also employs bench top testing and simulation units,
including simulated lungs, simulated snoring, and other blomimetic technologies. Raliability testing and safety
testing includes humidity, vibration, drop tests, shipping, and storage tests. EMI and RFI testing is performed for
single and double-fault, water ingress testing, full shipping testing and storage testing. All testing plans established
during Phase IV are executed in Phase V. Phase 1l establishes overall goals and specifications for testing. Phase V
compares its results 1o Phase il — where

not successful, re-design and re-testing iteration occurs,

Phase ¥ includes design-for-manufacturability {DFM) reviews to reduce cost and increase quality and improve
production efficlency for BARDA. The {eam will determine manufacturing test specifications, for suppliers, in-
pracess, and post-manufacturing qualily assurance. This will accelerate Philips’ ability to transition into full
manufacturing and provide the mast accurate final cost estimate. Phase V also includes traceability plans for lot
tracking, and establishing component and device traceability.

£.5.1. Engineering Build (EB} #1: Initial Design & Sub-System Prototypes
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The objective of EB1 is to develop the necessary sub-system and partial system test beds to prove fundamental
preumatic control and delivery. EB2 includes prototypes of final enclosures o ensure all parts have proper
shape, form factor, mounting configurations, and other geometric considerations. These features are
particularly important for design-for-manufacturability.

EB1 is still assembled in the engineering lab {no production line exists at this stage); however, the enginesring
team will invite operations personnel, such as assemblers and quality assurance personnel, (o provide fesdback on
manufacturability and quality at this stage. This feedback is delivered to the engineering design team to
incorporate Into the detailed design and (o resolve any issues discovered,

0.5.1.1. £B1 initisl Hardware Design

Philips will provide documented hardware designs that will be used for the EBI Sub-System build. This will
include the initial development of the Hardware Design Document (HDD) and updates to the Hardware
Requirements Specification (HRS}. 1t will also include the hardware component & sub-system design reviews,

in order to complete the EBY, design documentation for the following major hardware elements are required:

+  initial Enclosure Design

= Initial Motor Blower Design and Integration

»  Initial Patient Circuits

= initial Internal Airpath/Pneumatic interface

= User interface Display Selection & Evaluation
= System PCA

= Display PCA

*  interconnect PCA

*  Power Supply and Batteries

« imternal Cables & Wire harnesses

The initial hardware design will be closed with a series of formal technical reviews. Completion of the formal
technical reviews gives approval o release prototype tooling and designs to support  procuremaent for EB1. At this
stage of development Philips will rely on quick tools and rapid prototyping efforts, individual FTRs may be held for
specific sets of tools. For example, one FTR may focus on mechanical enclosures and another on blower/impeller
parts, as these require different sets of tools. Bach FTR is specific to the too! being procured.

£.5.1.2. initial Software Design

Philips will provide a documented software design along with code that can be used for the £82 Sub- System
build. This will include the initial development of the Software Design Document {3DD} and updates to the
Software Requirements Specification {SRS}. This also includes the Software Detailed Design Documentation,
Unit Test Procedures, Software Unit Tests, Code Reviews for each software element captured.

Software elements includs:;

Display Board Software
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User interface

Data Logging

Connectivity & External Communication
5W Upgrade

Inter Processor Communication

Muonitoring Process
Display Board SW Support and Drivers
System & Therapy Board Software

Control & Delivery
Therapy

Power Managament
Communications
SW Upgrades

System Diagnostics
Therapy Board Support SW and Drivers

The initial software design will be closed with a series of formal code reviews, Completion of the formal code
reviews will give approval to release the software code to support the engineering huilds.

0.5.1.3. £81 Sub-System Prototype Build

Tooling for each subsystem approved by FTR is procured in £B1. Initial system test beds are built to prove out
fundamental pneumatic control & delivery and long term component reliability set ups are built. Product models and
Ul prototypes are created to drive initial human factor evalustions. An engineering build report is generated to
document the configuration of all components used during this build,

$.5.1.4. £81 Engineering Qualification Testing {EQT)

Engineering Qualification Testing (EQT) is a detailed set of testing of all specifications and requirements. EQT is
intended to mirror the detall and specificity of full Verification & validation (V&Y), although unlike V&V, EQT is
performed by the enginesring staff. The goal of EQT is to make sure there are no surprises during formal V&V, Philips
will perform engineering testing and evaluation of the ER1 units against the requirements provided in the individual
design documentation. As a result of this testing, EB1 Engineering Test Procedures and Test Report documeniation
will be provided.

Funetional Verification Testing ~ Testing of EB1 units against PRD and subsystem requirements

Reliability & Robustness Testing — Captures the component retiability and robustness testing of EB1

Human Factors Formative Testing — includes Human Factors and Use Testing of EB1

D.5.2. Engineering Build {EB} #2: Detailed Design and System Prototype
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The intention of EB2 is to design, build and test a fully integrated ventilator against product requirements. EB2 will
create refined ventilator system prototypes. Based on feedback from the assembly and operation of £B3, the team
conducts a second serles of formal technical reviews. The feedback is broken down and fed back into individua!
subsystem designs.

Overall feedback is aggregated and compared to the baseling specifications and objectives. The team assesses if the
design is meeting requirements and is on schedule. EB2 will include a second round of formal design-for-
manufacturability assessments based on feedback from EB1. All cross-functional teams, such as service, defect
investigation, and manufacturing teams, provide feedback on EB1. Inclusion of this feedback is intended to mitigate
risks associated with transitioning from R&D into full production, and is consistent with Philips’ desire to design-in
guality rather than to test-in quality.

The data generated in this design phase is intended to substantially reduce the risk associated with verification and v
validation {(V&V). The test data generated is 6es§gned to give the highest confidence possible that V&Y will conclude
successfully. The goal is to minimize as much as possible the issues uncovered during V&V, and instead catch them
during engineering qualification.

0.5.2.1. EBZ Hardware Detalled Design

The primary focus of the EB2 hardware detailed design is to fix open hardware defects from EB1 and provide the
required documented hardware designs and bill of materials {BOM). The following actions and documents are
necessary to complete the EB3 System Prototype build:

*  Update Design to resolve EB2 defects

*  Update Design to support main ventilator functionality

= Creation of Bill of Materials for Ventilator

»  Update Hardware Design Description Documentation

*  Key Characteristics of each component identified

*  Update Final Hardware Reguirement Specifications

*  Completed Detailed Design Analysis {DFMEA) for each sub-component identified

In order to produce the EB2 prototype, design documentation with the necessary defect resolution updates
are required for each of the following components:

Detailed Enclosure Design
Detailed Motor Blower Design and Integration

Detailed Patient Circults {includes design of new passive exhalation device to allow for prototype tooling to
support EB2)

Initial Internal Alrpath / Pneumatic interface
System PCA

Display BCA

interconnect PCA

Power Supply and Batteries

Internal Cables & Wire harnesses
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External Interconnect Cables

£3.5.2.2. 510{k} Software Detailed Design

The primary focus of the 510(k} Software Detail Design Is the documentation of both the design and code for all the

Display Board Software Components and System & Therapy Board Software Components. These documents are listed
as follows:

= Code Review Meeating Minutes

+  Controlled SW relgase and release notes
= SW Build Procedure

*  Final SRS with updates

£.5.2.3. EB2 System integration Build

£82 Bulld will include updates to previous EB1 systems test beds based on any hardware changes made. The updated
test beds allow for increased testing of new functionality designed at this stage. Initial ventilator prototypes are also
built using low volume prototype enclosures. Ventilator prototypes will capture majority of all internal HW
components, but not sl SW functionality at this time, Systems will allow for initial Standards, Safety & EMC testing,
Human Factors Formative testing, and support initial Engineering Clinical Studies.

D.5.2.4. EB2 Engineering Qualification Testing

Philips will perform EQT and evaluation of the EBZ units against requirements. Upon completion of these tasks Philips
will provide the documented EB2 Test Procedures and Reports,

Philips will perform the necessary Functional Verification Testing against the PRD and Sub-System requirements.
These tests include thermal testing, sound testing, new EB1 defect testing and EB2 functionality testing.

The following provides more details of the tasks (o be performed per test:

Functional Verification Testing — Testing of new EB2 Functionality and EB1 Defects

initial Standards, Safety & EMC Testing ~ Captures testing against known standard and regulatory
requirements

Reliability & Robustness Testing — Captures the system reliability and robustness testing of EB2 units,
Human Factors Formative Testing - Includes Human Factors and Use Testing of EB2 systems

Enginesring Clinical Testing — Captures the results of clinical testing.

0.5.3. Engineering Build {EB} #3: Final Engineering System & Accessory Build

The final cutcome of EB3 is a Final Deteailed Design that is ready for formal Verification & Validation.

£83 is an important gate to engineering qualification testing (EQT). This is the main and final engineering build prior to
V&Y testing. During this builld, Philips will design, builld, and test a fully integrated ventilator, system accessories, and
Patient Monitoring SW against product requirements.

£.5.3.1. final Hardware Detalled Design
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The task includes incorporating the necessaryv updates to address all known engineering defects. All supporting
documentation will be updated appropriately to address these findings. Philips will also provide all required drawings
and hardware specifications for alt components utilized. These documents and actions include the following:

Final Component Specification, Hardware Design Descriptions, and Drawings are required (o support the £83
and ensure the full configuration control for the Pre-Pilot bulld. Lead times for the Pre-Pilot are procured from
these deliverables.

3NS Packaging Design will document systemn packaging design for stockpile and long term storage.
Pulse Oximelry, Capnography, & Any Other Accessory Integration design work will be complated by Philips in
support of the EB3,

£.5.3.2. Final Software Detailed Design

The task includes incorporating the necessary updates to address all known engineering defects. All supporting
documentation will be updated appropriately 1o address these findings. The documents include:

= Final Software Release Notes

= Software Build Procedure

= Final Software Design Descriptions

= Final Code Review Meeting Minutes

0.5.3.3. EB3 Final Engineering Builld

The objective of EBZ is to design and build fully integrated ventilator systems, including all system accessories, and
Patient Monitoring SW. Full ventilator systems and accessories are built to support testing of all external system
interfaces. The result of this build will be a final detailed design that is ready for formal verification and validation,

[3.5.3.4. ER3 Engineering Testing

Philips will perform final EQT and evaluation of the EB3 units against reguirements. Upon completion of these tasks
Philips will provide the documented EB3 Test Procedures and Reports.

D.5.4. Manua! & Labeling Development

Philips will develop and provide all manuals and labels in support of this Program to assure proper labeling and
language transiations for the anticipated market. This includes:

®  Manual / Instructions for Use
®  Device Labeling

e Clinical Training Materials
o Lay Caregiver and Clinical Training Materials
- Qusick Start Guide
- Customer Support Plan
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0.5.5. Operations Development

The primary purpose of the function is document all Operations related tasks/activities required to support the
commercialization of the product

D.5.5.1. Manufatturing Development

The following sections outline the Manufacturing related tasks/activities associated with assembly, test, and packaging
the product.

s Manufacturing Assembly & Process Development will outline how product will be built, tested, packaged, and
labeled. Qutling the tasks requirad 1o prepare Operations to produce the product after release.

+  Manufaciuring Test Developrment will outline how the product will be tested to confirm compilance with
reguirements outlined in the ERS {Equipment Requirements Specification]. These include:

- Manufacturing Test Plan

- mManufacturing Equipment Reguirements Specification
- System Calibration Procedures
- Manufacturing Equipment Functional Specifications

¢ Manufacturing Final Packaging Process Development will outline how the final fully kitted system ventilator
would be packaged and determine requived shipping and logistic process needed to support.

*  Manufacturing Process Analysis 8 FMEA will be completed to identify potential fallure modes that could
occur during the manufaciuring process and prevent products form meeting requirgments.

s Process Master Validation Plan will confirm that the manufacturing and test processes developed for
producing the product are capable of consistently producing a product that meets requirements,

s High VYolume Surge Capable Manufacturing Plan will include plans to prepare facilities, tooling, and
capabilities to meet the surge capacity demand of 3,700 units per month and deliver 10,000 units in &-months.

£.%.5.2. Supply Chain Development

This task captures all the required supply chain developmeant activities to support the detailed design phase. These
items include:

= Supplier identification and Qualification

= nitial Material Qualification Agreements & Key Component/Process Characteristics
®  Bill of Materials Creation/Cost Estimate

0.5.5.3. Service
This task captures all the required service development activities to support the detailed design phase. These items

include:

Page 23 0f 32

Confidential and Proprietary P-COR-0000181



Contract No, HHS0O100201400005C
Philips Respironics, Inc, ' ATTACHMENT 4
SOW Date: 5/17/16

*  Service & Preventative Maintenance Manual will capture all unigue service requirements for the strategic

national stockpile.

s Service Process Analysis & FMEA will be completed to identify potential fallure modes that could occur during
recommended service and prevent products form meeting reguirements

s Service Equipment Reguirements Specifications
»  Service Eguipment Functional Specifications

0.5.6. Quality & Regulatory
Philips will identify the regulatory, clinical, and quality time required to support detailed design and knowledge
needed to prepare for V&Y activities. This information is obtained thorough the following:

0.5.6.1. Regulatory & Clinical Support

- Review and approval of documentation
- Clinical planning activities

£1.5.6.2. Risk Assessment - Mitigation Control Measures

- Project Audits and process review _
- Generation of Catalogue Profile and Customer Complaint Codes
- Dasign Verification & Validation {VEY) and Reliability Support

£3.5.6.3. Development of V&V Master Plan

- V&Y Protocol Development and Enginsering Test Support

- Reliability Analysis
- Reliability protocol development and test support

if a pre-submission meeting is deemed necessary during the contract performance period BARDA will be provided the
opportunity to review draft materials prior to such meeting. In addition, BARDA will be provided the opporiunity to
review and approve the listed Regulatory Deliverables,

Table 13: Regulatory Deliverables

5P 7.8-003; Execute Regulatory Plan |« Regulatory Plan
s Labeling Plan

. Standerds Requirements Document

Q5P 7.8-067; Premarket Notifications — 510k} . Abbreviated 510{k}
(5P 7.3-024: Product Labeling s Instructions for Use
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s Device Label

» - Packaging Label

2 B

Q5P 7.3-282: Establishing Design History File

¢ Daesign History File index

Q5P ¥.5-066; Eﬁiamighmam Rogistration and Device
Listing

+UFURLS database updaté for Device Listing
v . Establishment Registration Assessment and FURLS
database update (if necessary}

D&. Phase VI: Design Verification & Transfer

Philips will conduct formal verification & validation activities on production-equivalent product and to transfer the
products Device Master Recard. The outcome of this phase is that all design input reguirements have been
successfully verified & validated, all operational activities are fully qualified, and necessary regulatory approvals are

abtained.

D.6.1. PP1: Pre-Pilot Build 81

The first pre-pilot bulld will produce a sufficient quantity of units to support planned V&Y and dlinical activities. This
is the first build that occurs after the design freeze and represents the first full, final- design configuration build, The
primary purpose of PP1 is to support the first V&V test cycle. PP1 is based on a production-style assembly line and

full production the following:

0.6.2. PP1 Design Verification & Validation {V&V) Testing

Verification demonstrates that the design of the PP1 units complies with all requirements. Validation focuses on
documenting that the device meets the needs of the customer, The testing is performed by an independent review
arganization within Philips {QA group) in a formal, pre-approved process. These tests include, but are not limited to

the following:

Standards, Safety, & EMC Testing

Functional Verification Testing
Reliability Testing

Human Factors and Validation Testing

Philips will provide all documentation in support of every test completed.

£.6.3. PP1 Design iterations and Defect Resolution

All design iterations and defect resolution discovered during PP1 V&Y testing will be documented. Final Ventilator

system & accessory specifications will be complete,

D.6.4. PP2: Pre-Pilot Build #2 (optional)
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After V&Y and user trials are performed, a second pre-pilot build may be performed to fix any issues found during the
trials. A range of defect resolutions may be incorporated at this stage, from major faults to minor improvemeants, if
only easily solvable improvements are found, a limited PR3 may be performed; if no issues are found, PPZ is not
reguired. A limited PP2 build with updates to PP1 units is assumed.

D.8.5. PPZ Final Design Verification & Validation Testing

in the second cycle of V&V testing, the team will test of any of the new items built into PP2. A subset of the V&V is
performed based on the changes made. In this round of V&V, the team must also evaluate items impacted by change
not just the direct items changed.

5

D.6.6. Operations Qualification
D.6.6.1. Supply Chain Qualification

Supplier qualification is a part of Philips’ Quality System. In this task, each supplier is confirmed to have the tapability
to deliver & quality product. The material qualification agreement {MQA} is the master document that governs how to
create requisite installation qualification {1Q), operational qualification {0Q), and process qualification (PQ)
documents. The more critical the parameter, the higher level of stringent testing is performed during I0/00/P0.

i) involves verifying that the equipment is set up suitably {e.g. has proper utility service, ete.) and is capable of
performing its task,

At a high level, the 0Q verifies that parts meet their specifications and that the supplier can build them reliably. 0Q
commonly entails high-low sampling to test operating limits and measuring process robustness or process sensitivity
to variations in quality of parts. In OQ, the team sets up control limits {e.g. pressure/temp ranges, accepiable levels)
to qualify the overall manufacturing process on the supplier side.

PQ confirms the supplier can build the requisite number of parts, alf with sufficient quality. PQ testing spans multiple
production shifts. The PQ generates CPK data {Process capability index), a part of six sigma practice, PQ also verifies
that the critical quality parameters found In the MGA can be met.

B.6.6.1. Supplied Part Qualification
Supplier is confirmed to have the capability to deliver a guality product. Supplied Part Qualification assures and
documents the results of qualification of all supplier provided parts and components.

D.6.6.2. Pllot Build & Process Qualification

0.6.6.2.1. Manufacturer Assembly and Test Equipment Qualification

Validation of the final assembly process results in production of fully sellable parts that can be delivered to BARDA for
acceplance testing or stakeholder evaluation. This step includes an initial pilot run {PR1). This step will evaluate line
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guality and perform defect investigation of any issues found. Impacts and causes will also be assessed. A sampling of

the units produced will be sent to the V&Y lab for destructive evaluation to detect assembly faults or any other issue
that might impact the functionality of the device.

Production process validation also includes an independent, external assessment of overall product guality
assessment. This evaluator will perform the same steps completed in the technical assessment, while reviewing the
original assessment and any fixes.

The pilot run closes out the production process validation and generates sellable units. These units may be delivered
to BARDA, other customers, or other stakeholders for further evaluation or clinical use.

D.6.6.2.2, Pilot Build

The intention of the Pilot Build is to build production units with fully qualified test equipment to support fina! design
validation and process gualification activities. This task captures all support activities required o order, prepare and
buiid Pilot units. This bulld will include the building of 2 fully integrated and packaged ventilator, including system
accessories, ’

D.6.6.2.3. Final System Validation Testing

The Final System Validation Testing confirms that units build under final controlled and gualified processes satisfy all
requirements.

D.6.6.2.4. Process Master Validation & Report

The Process Master Validation & Report will include status of all process validation activities.
D.6.7. Regulatory, Clinical & Quality

0.6.7.1. Regulatory Approval

Regulatory Approval includes generating and submitting a complete 510{k) package and securing FDA clearance.

£.6.7.2. Final Risk Assessment: Hazard Analysis and Verification

The Final Risk Assessment: Hazard Analysis & Verification will document the design guality and final risk assessment
identifying any potential harms, hazards, and risks, classified by severity, of the Program.
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Helix SP Technical Specification

*** text contained within [brackets] indicates a design goal Frees

ATTACHMENT

Eatient Range

Ventilation Types

MNewborn {22.5kg! to Adult

Volume control, pressure control, bi-level and back-up
ventilation, invasive or non-invasive vantilation

Ventilation Modes

Pressure Control

CPAP+PS, PC, §/7, SIMV-PC

Yolume Control AC, SIMV-VT
Es‘:mtmisz

Delivered Tida! Volume 351,200 mi

Breath Rate 0~ 80 BPM

PEEP and CPAP

0~ 35 cm H,0 for active exhaust circuits
3 ~ 25 om H0 for passive circuits

Pressure support breaths 060 cm H20
{differential) Patient pressure Himited o 60cmH,0
inspiratory time 0.3~50s

constrained to prohibit an inverse 1F ratio

Pressure support Rise time

0-5

Triggering and Cycling

AutoTrak, Sensitive AutoTrak, and Flow Trigger

Flow trigger sensitivity

0.5~ 8 {/min

Flow cycle

10% ~ 80% of peak flow

Back-up ventilation rate

4 — 80 BPM

Flow Pattern

Square, Ramp

Filhy

21% ~ 100%

Other Controls & Featuras

Sigh, 100% O, Manual Breath

All information contained in this sgecification Is proprietary and confidensial.
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User Setiable Patient dlarms

Circuit Bisconnect

OFF, 5 10 60 seconds in increments of 5 seconds

Apnea interval

OFF, 5 to B0 seconds in 5 second increments

High Pip

PEEP+10 to 80 omH20 in increments of 1 omH20

Low PIP

PEERP+1 to B0 omM20 in increments of 1 omH20,

High/Low Tidal volume

QF?, 102 0 2000 mil inincrements of 5 mi

Low Minute Ventilation

OFF, 0.3 to 89 lpm In increments of 0.1 Ipem from 0.3 lpm Lo 9.9
tprm and 1 lpm for settings 210 lpm

High Minute Ventilation

OFF, 1o 99 lom in iIncrements of 0.1 ipm

High/Low Respiratory Rate

OFF, 1o 30 BPM in increments of 1 BPM

High FiQ, with 0, Sensor

(OFF, 27 to 100% in increments of 1%

Leww FiCh with O, Sensor

CFF, 21 1o 95% In increments of 1%

High etCO3 with et 02
Accessary

GFF, 1 to 100 mmHg in increments of L mmbig

Low Spllh, with Pulse Oximeter
ACCRES0TY

OFF, 5010 95% in increments of 1%

High Sp0, with Pulse Oximeter
Arcessory

OFF, 90 to 100% In increments of 1%

Low Heart Rate with Pulse
Dudmeter Accessory

DOFF, 18 o 300 in Increments of 1 beat! per minute

Measured and Displayed Patient Parameters’

Tidal volume [V or Vie]

3 1o 2000 mi with 2 resolution of 1 md

Minute ventilation

O to 25 Ymin with a resolution of 0.1 min

Leal rate

O to 200 min with o resolution of 0.1 min

Respiratory rate

{10 80 BPM with g resolution of 1 BPM

Poak inspiratory flow

0o 200 min with a resolution of 0.1 ¥min

Peak insplratory pressure

010 80 omH20 with 3 resolution of 0.3 emM20

Mean airway pressure

230 80 omM20 with a resolition of 0.1 cmB20

Percentage patient triggered
breaths

{ to 100% with a resolution of 1%

LF ratio

198 to 108

Dynamic Lung Compliance

0.5 1o 200 mifomH20 with a resolution of 0.1 mifomH20

Dynamic Lung Resistance

5 1o 200 omM20/ sec with a resolution of 0.1 emH20/4 sec

Plateau Pressurs

{0 1o 90 o200 with a resolution of 8.1 cmH20

Auto-PEER 010 90 omHZ0 with 2 resolution of 0.1 emH20
FiC, 21% to 100% with a resolution of (0.1%
@%@%&E%ﬁ ..................................................................................................................................

Al information contained In this specification is proprietary and confidential.
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Sp02 with Pulse Oximeter

{ to 100% with 2 resolution of 1%

Accessory
Heart rate with Pulse Oximeter 25 to 240 BPM with a resolution of 1 BPM
Accessory
etC32 with £nd Tidal €02 {3 to 150 mmHg with a resolution of 1 mmHg
Accessory
indicators
AC power LED
Battery capacity Indicated on graphical user interface
Alarm LED, High visibility Light bar, audible and relay contact
Environmental
Operating O°Cio 40°C

5% to 30% RH, non-condensing
106 to 62 kP2 atmospheric pressure

Transient Operating Temparature, =20°C 1o 50°C
excluding high pressure osygen
blending
Storage -25°C to 70°C
5% to 90% RH, non-condensing
Physical v '
Weight 14.1 ths, (6.4 kg)
Size TED, Nominal 6.8°D x 11.57W x 3.5"H

ingress Protection

P22 [1P33]

Eloctrical

AC Input Voltage

Nominal Range 100- 240 ¥ &0, SO/80H:, ~2.84

DC Input Voltage (External battery)

12vDC and 24VDC {105 to 303 VO, 104 fuse rating

Type of Protection Against Electric
Shock

Ciass H/internally powered sgulpment

Degree of Protection against Electric
Shock:

Type BF Applied Part

On-Board Batteries

Z Li-lon batteries
8 [10] hr total run time per method In 180 80801272
4 hr nominal recharge time®

Nurse Call/Remote Alarm

Form € relay output

Ouypen

Low Flow

(1o 30 Ymin; maximum 50 psi

High Pressure

280 to 600 kPa (41 to 87 psib

PHILIDE

All information contained in this specification is proprietary ang confidentisl,
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Pneumatic System

Turbine

Control Accuracy’

Pressure H2 cmH20 + 4% of the setting)

Tidal Volume 4 mil+ 15% of setting) for volumes » 50 mi
[£{4 ml+ 15% of setting) for volumes < 50 mi]

FiO2 +5 % FiO2

Monitored Parameter Accuracy’

Ajrway Pressurs

22 cmH20 + 4% of actual)

Tidal Volume 4 i + 15% of actual) for volumes 2 3% mi
£ 18 ml for volumes < 35 mi
FiO2 +{2.5% FI02 + 2.5% of actual reading) within a 24-hour 2-point

calibration period

User Interface Features

Graphical Liser Interface Features

Configurable Setup based on user inputs {Patient Demographic
defaults)

Numerical data {see Measured and Displayed Parameter section)

Time based waveforms Pause/Freeze controls: Patient airway
pressure, Flow, 0O,

Connectivity Capability

Wi-Fi, USB, Bluetooth, NFC

Patient Circuits
Passive exhaust
Dual Limb, Active exhaust
Active with Flow
Active with PAP
Filtration
Device inlet Includes high efficiency inlet filter

Accepts NATO CBRN filter

Device outlet and Expiratory imb

Accepts 22 mm commercial bacteria filter

PHILIPS

Al information contained in this specification is proprietary and confidential,
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Stantlards
General EC 60601-1-1
Collateral IEC 60601-1-11 Home Health Care Environment according to transit-
aperable usage
Particutar EC BO601-2-12 Critical Care Ventilator

IBC 80801-2-61 Pulse aximeter

IEC 80601-2-55 Respiratory Gas Monitors {includes Oxygen and CO2
monitoring)

Mechanical Vibration | [MIL-5TD 8106, Method 514.6, Procedure 1, Category 24]

Mechanical Shock [MIL-STD B10G, Method 518.8, Procedure 1, Functional Shock — 40 g 11
ms.]

Airworthiness HECSUB01-1-12 Emergency Medical Services {EMS) Erwironment
EN 13718-1 Medical devices used in air ambulances
RYCA DO-180G Environmental Conditions and Test Procedures for Airhborne
Eaulpment
section 7 Operational Shocks and Crash safety, Category A
Section 8 Vibration, Category UFU2
Section 20 Radio Frequency Susceptibility {radiated and Conducted),
{ategory §
Section 21 Emission of Radio Frequency Energy, Category M]

Motes:

1. Accuracies stated are based on specific environmenta! conditions. For stated accuracy, the
environmental conditions are: Temperature: 25°C Huenidity: 50 %RH; Altitude: 380 meters above
sea level nominal. Stated accuracy is based on successful completion of Calibrate Cirouit,

4. All flows and volumes are expressed in BTPS.

3. On-board battery charging enabied for battery temperatures greater than 0°C,

HILIPS
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