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Vychozi teze

Masivni krvaceni a hemoragicky $ok =

e 2. nejcastéjsi pricina amrti u polytraumat

e hlavni p iicina amrti traumatu d ¢cti a
miadistvych

e v globalnim m éritku hlavni p ricina amrti u
poporodnich komplikaci

e hlavni p ricina amrti u vale ¢nych poran ¢éni
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DCR patofyziologicky princip
Trauma indukuje selhani krve jako organu

Traumatic Injury

UVN
USTREDNI VOJENSKA NEMOCNICE

nnnnnnnnnnnnnnnnnnnnnnnnnnn



Trauma a koagulace...

Early TIC \
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1. Hyperfibrinolysis
2. Fibrinogen depletion
3. Decreased thrombin

1. Hyperfibrinogenaemia
2. Fibrinogen shutdown
3. Increased thrombin

Late TIC \
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1. Fibrin deposition
2. RBC destruction
3. Tissue ischaemia

generation generation 4. Coagulation
Q Platelet dysfunction / \4 Platelet activation / K consumption
- = = Haemorrhage = = = = =@ =@ =@ = = = Multiorgan failure, VTE, death = = = = —= - -

DIC, disseminated intravascular coagulation; RBC, red blood cells; TIC, trauma-induced coagulopathy; VTE, venous thromboembolism.
Sources: Moore et a/ 2021 [9]; Fisher et a/ 2013 [15]; Papageorgiou et a/ 2018 [16].
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Masivni krvaceni
(pii traumatu)

‘ posun pohledu na podani transfuzi z pouhé substituce
krevniho volumu a chybejicich bunék (zejména

erytrocytu) na dulezitou soucast

Prevence / terapie koagulopatie

l

HEMOSTATICKA RESUSCITACE

UWVN
U$TREPNi V'OJENS.KA NEMOCNICE

nnnnnnnnnnnnnnnnnnnnnnnnnnnn



ale nesta Ci.uus

Number of KIA and DOW Deaths by Time Increment
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Cas je nadevée....

Rapid Pre- or In-Hospital Transfusion
Adjusted Cox Models for 24 hour Survival

Transfusion started within 13* Among survivors past minute
vs. >13 minutes after MEDEVAC 13, transfusion started >13-20
take-off from POI vs. >20 minutes after take-off
= | $Transfusion within 13 min HR=0.05, p=0.004 "
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Shackelford, Del Junco MHSRS



Cas je nadevse....

Adjusted Cox Proportional Hazards Models

24 hour survival 0 to 30 day survival

2 & 2,
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= 1Pre-hospital transfusion HR=0.11, p=0.003 1L‘E£e-hospital transfusion HR=0.19, p=0.003
fz. 1 9-fold Early Survival Benefit £2 ] 5-fold Sustained Survival Benefit
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Prednemocnicni transfuze zvysuje sanci na preziti,
a to i v pripadeé kratkého ¢casu dojezdu

* “"“ Shackelfor, Del Junco, MHSRS, 2016
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TACEVAC CASEVAC MEDEVAC
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TACEVAC CASEVAC MEDEVAC

1-12 hours,
night/day,
~armor/no
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THOR Position Paper on Remote Damage Control Resuscitation:
Definitions, Current Practice and Knowledge Gaps

Donald H. Jenkins, MD', Joseph F. Rappold, MD FACS24, John F. Badloe, MD#, Olle
Berséus, MD, PhD®, COL Lorne Blackbourne, MD FACSE, Karim H. Brohi, BSc, MBBS, MD,
FRCS(Eng), FRCA?, Frank K. Butler, M.D., FAAO, FUHM2, LTC Andrew P. Cap, MD, PhD,
FACP®, Mitchell Jay Cohen, MD'?, Ross Davenport, M.D. PhD'*, Marc DePasquale, 18D,
NREMT-P, BS'2, Heidi Doughty, MD'?, Elon Glassberg, MD MHA'4.5, Tor Hervig, MD,
PhD'€, Timothy J. Hooper, MBBS, FRCA, DICM'?, Rosemary Kozar, MD, PhD'8, Marc
Maegele, MD'®, Ernest E. Moore, MD?°, Alan Murdock, MD?', Paul M. Ness, MD?2, Shibani
Pati, MD PhD23, Col. Todd Rasmussen, MD2%, Anne Sailliol, MD22, Martin A. Schreiber, MD
FACS?", Geir Arne Sunde, MD?%, Leo M.G. van de Watering, MD PhD?®, Kevin R. Ward,
MD3C, Richard B. Weiskopf, MD3', Nathan J. White, MD, MS32, Geir Strandenes, MD23, and
Philip C. Spinella, MD, FCCM®-32

SHOCK, Vol. 41, Supplement 1, pp. 3-12, 2014

Remote / Far forward = prednemocnicni resuscitac¢ni postupy
Far forwarad = (vzdalené) prostiredi mimo dostupnost bézné zdrav. péce
Prolonged evacuation => 6 hod od poranéni

Injectabile hemostatic adjuncts = DP, , F Vlla, TXA...

Mechanical hemostatic adjuncts = turniketi, kompresivni pomucky...
Labile blood products = PK, erytrocyty, plazma

UWVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha



Susena plazma

= plazmaticky pripravek vyrobeny lyofilizaci nebo sprayovym susenim
* nevyzaduje skladovani v mrazu / chladu, exspirace 2 roky
 idealni pripravek pro hemostatickou resuscitaci v prednemocnicni
pecCi, stejné jako v urgencni nemocnicni peci

s v
. .

AV L
) ‘Jﬂ‘-: gr




Historicka cesta susené plazmy...

Susena plazma byla témeér 100 let svatym gralem valecné a urgentni
mediciny

 Plazma a jeji pouziti ma dlouhou historii v tekuté i susené podobé a
také ve vyvoji susenych pripravki

« Hemoterapie a l1écba hemorhagického soku béhem I. i I1. svétové
valky byla zalozena na transfuzi PK a susené plazmy

Suseni plazmy neni nova technologie, ani jeji pouziti a indikace jako
biologického mostu (biobridge ) v péci o masivni krvaceni a pri
hemostatické resuscitaci neni novy pristup.
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1918 (March) Gordon R. Ward: navrh pouziti P jako nahrady PK a pro transfuzni
ucely — dopis redakci British Medical Journal.

» 1935 Filatov and Kartasevskij — 1.indikace P jako hemostatického pripravku

e 1936 Elliott navrh pouziti P pri leéCbé chirurgického, poporodniho nebo traumatického
skoku, kdykoli je indikovana krevni transfuze

Vig Vv s

normoosmolarni + obsahuje krevni proteiny

» P lze uchovavat déle a v pfipadé smésné plazmy (od 8 darcul) Ize vyrobit
univerzalni pripravek bez nutnosti krizeni

1939 Tatum and Nesset - budovani skladt P jako idealniho zplisobu k zajisténi
dostatecné lécby soku a krvaceni pfri valeénych poranénich.
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Klinickeé pouziti krevni plazmy -
historické poznamky

* P byla v masovém meéritku nasazena
jako nejprve tekuta behem 2.sv.v., | B kol

NORMAL HUMAN PLASMA

Od I. 1 941 Douzivéna _IakO SUéené j ..,_; STERILE. DE&L;::D WATER
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Tato praxe pokraCovala zpocatku B ----

THE CONTENTS THIS P, E STABI
TEMH: RATURE RAI\(‘JB I)UT I'I' IS PREF! ABLEuTOATS‘I%,éme:

béhem korejskeé valky, USAjiopustilo | 0 oo v comn o
v roce 1950 a nahradilo albuminem.

Sovetsky blok pouzival susenou
p[azmu made in Czechoslovakia
(USOL Praha) béhem Vietnamskeé

1 volunteer donors em-olled by the

Vélky '\ | .»;'Amonmnedcm
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Lyofilizace (Fried dried plasma)

= suSeni za hlubokého mrazu ve vakuu
- sublimace vody, zbytkova H,O = 1-2%
- 4-6 dni

- cca 10% snizeni koagulacni aktivity,
hlavné vWF

- vyvinuto 1930

Sprejové suseni (Spray dried plasma)
= suseni plazmoveho spreje ve sterilni komore
- vzhledem ke stfidani teplot urcita alterace
koagulacni aktivity
- vyvinuto ve 2.pol.19.stol. pro suseni potravin (mléko)
- v praxi od 1941 ve Svédsku
(pro Svédsko a Finsko)
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Studie / publikace podporujici podani plazmy v
p[lslgmbe,mnoe al:‘cltg:te)!l -pl:elgllgor Damage Control Resuscitation (DCR)
* 2012 Kim

* 2013 Holcomb PROMMTT

* 2013 Radwan

* 2015 Holcomb PROPPR

* 2017 Shackelford

e 2016, 2022 Pusateri — Review

* 2019 Zaza — Review

e 2018 Moore HE, Moore EE, COMBAT trial

* 2018 Sperry et. al., PAMPer trial

* 2020 Pusateri — Post hoc analysis of COMBAT and PAMPer

* 2021 Hrebinko — secondary analysis, health economics case
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Studie / publikace podporujici podani plazmy v
prednemocnicni péci:

Reference Treatment Patients, n Key findings
Kim Retrospective  Civilian Thawed FFP vs 59 24-hour mortality was higher with
etal, 2012 trauma no FFP (= RBC FFP than no FFP
and crystalloids) (44% vs 10%,; p=0.026)
Holcomb Retrospective  Civilian Thawed FFP 577 6-hour mortality was lower with
eral, 2013 frauma and/or RBC vs FFP/RBC than with saline
crystalloid saline (OR, 0.08; p=0.04)
Shackelfore ~ Retrospeciive  Military  Pre-hospital 502 24-hour moriality was lower in FFP
etal, 2017 frauma thawed FFP and/ and/or RBC recipients (5% vs 19%);
or RBC vs none p=0.01} than in non-recipients
Moore Randomised  Civilian Thawed FFP vs 125 24-hour mortality was similar with
etal, 2018 (COMBAT) frauma saline FFP and saline (12 vs 10%; p=0.68)
Sperry Randomised  Civilian Thawed FFP vs 501 24-hour mortality was lower with
eral, 2018 PAMPer) frauma crysialloid saline FFP than with saline

(14% vs 22%,; p=0.02)
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PAMPer Study e NEW ENGLAN D

JOURNAL o MEDICINE

ESTABLISHED IN 1812

JULY 26, 2018 VOL. 379 NO. 4

Prehospital Plasma during Air Medical Transport in Trauma
Patients at Risk for Hemorrhagic Shock

J.L. Sperry, F.X. Guyette, J.B. Brown, M.H. Yazer, D.J. Triulzi, B.J. Early-Young, P.W. Adams, B.J. Daley, R.S. Miller,
B.G. Harbrecht, J.A. Claridge, H.A. Phelan, W.R. Witham, A.T. Putnam, T.M. Duane, L.H. Alarcon, C.W. Callaway
B.S. Zuckerbraun, M.D. Neal, M.R. Rosengart, R.M. Forsythe, T.R. Billiar, D.M. Yealy, A.B. Peitzman,
and M.S. Zenati, for the PAMPer Study Group*

Grant U.S. Army Medical Research and Material Command, multi-centricka studie,
randomizovana v clusterech, 501 patientu:

e 230 transfundovano plazmou
271 standardni resuscitacni péCe béhem leteckého medevacu

CONCLUSIONS AND RELEVANCE

Prednemocnicni podani plazmy je zivot zachranujici a nakladoveé
efektivni

ve srovnhani se ,,standardni péci“
rutiny
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The Case for Plasma First: Prehospital Air Medical Plasma Trial

; Plasma

Standard care

(PAMPer)
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Hours since Randomization

183 172 170 169 168 168
194 181 179 173 172 172

Sperry, et al : N Engl J Med 2018; 379:315-326 DOI: 10.1056/NEIM0al1802345

Blood plasma during emergency air transport saves lives (medical
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After 30 days, 76.8 percent of
the patients who received
plasma were still alive,
compared with 67 percent of
those who received standard
care.

Plasma patients also had
lower 24-hour and in-hospital
(reduction of 10%) mortality.

Their blood clotted faster, and
they received fewer blood
components overall than their
counterparts who did not get the
prehospital plasma.


https://medicalxpress.com/news/2018-07-blood-plasma-emergency-air.html

Feasiblity of prehospital freeze-dried plasma administration in a UK

Helicopter Emergency Medical Service
Oakeshott JE, Griggs JE, Wareham GM, et al., on behalf of Kent Surrey Sussex
Air Ambulance Trust, Eur J Emerg Med., 2019;26(5): 373-8

A retrospective, observational study examined the impact of prehospital administration of lyophilised
plasma in patients with major trauma who were treated by air ambulance in the UK. Patients who
received treatment over 2 12-month period before and after the introeduction of lyophilised plasma

were compared.

A
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12 months before 12 months after
7o @ e« @
g T IR

Introduction of
ophilised plasma

193 158 4 ;
i

-18%

Lyophilised plasma considerably reduced the RBC requirements by 18%.
Additionally, the time to first plasma infusion was reduced by 71 minutes.



Far Forward GOAL:

To bring blood products far forward to
administer to bleeding soldiers.

British
Dispensing
Unit for
Plasma
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Proc ozbrojené sily potrebuji susenou
plazmu:

Standardni (nativni) transfuzni p ripravky:
e Omezené zasoby nativnich TP, zejména v

pocatecnich a nejintenzivnéjsich fazich konfliktu
* Logistické problémy v naro€énych podminkach

Walking Blood Bank:

* Nelze pouzit vzdy

e Omezené ,,zdroje‘“ darcu

e Limity schopnosti zdravotnikt, nutny specialni
trénink
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Proc€ ozbrojené sily potrebuj

susenou plazmu:

V modernim konfliktu se ve velké mire
pouziva délostrelectvo a rakety se
zapalnou a termobarickou munici

— zvySeni poctu popalenin — dale
zvysSuje pozadavky na plazmu.

Aby mohly spojenecké armady uspokojit
predpokladané pozadavky budoucich
konfliktu, musi vyvinout lepsSi, nezavisla
a mistné sobéstacna reseni v oblasti
transfuznich pripravku.
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Proc ozbrojené sily potrebuji susenou
plazmu:

Vzhledem k vyhodam vcasné
hemostatické resuscitace

plazmou, susena plazma je

nejvhodnéjsi reseni,

z pohledu logistiky i pouziti
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Indikace a pouziti susené plazmy:

Acute Care Surgery

Neodkladna resuscitace v misté poraneéni,

i i L, ., ‘Dried plasma: An urgent priority
dokud nejsou k dispozici jiné pripravky;

for trauma readiness’
2023 Aug; 95(2 ): S4-S6.

| 5 |

Hemostaticka resuscitace spolu
s erytrocyty a event. dalSimi pripravky;

Nahrada zmrazené plazmy na zdravotnické
etapé;

4. Resuscitace pri popaleninach a
popaleninovém Soku.
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Susena plazma meéla byt na bojisti k
dispozici vzdy a v priibéhu celého

procesu péce o ranéneé

l

susena plazma jako vybava

- vsSech zdravotnik( v poli

- vsSech mist poskytovani zdrav.péce
- vsSech zdravotnickych odsunovych

prostredki
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JGurnal ¢
rauma and

Acute Care Surgery

‘Dried plasma: An urgent priority

for trauma readiness’
2023 Aug; 95(2 ): S4-S6.




Kvizova otazka:

Kolik susené plazmy bylo vyrobeno v USA a dodano na bojist

2.svetoveé valky?
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Vice nez 10,000,000 T.U. plazmy !

Kolik T.U. suSené plazmy by vyzadoval / bude vyzadovat ploSny konflikt v
souCasnosti?
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Pozadavky
pro vojenské
pouziti:

= Snadny transport

Snadna priprava

Odolnost

Co nejdelsi trvanlivost a
skladovani bez chlazeni

- -
Sterlllta Figure 159.—Administration of plasma on beach, only few feet from
surf, to survivor of landing craft sunk off coast in first days of invasion of
Normandy, June 1944,
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NATO UNCLASSIFIED
Releasable to NATO Partnership Programs / AFRICAN UNION / EAPC / EEAS / EU

NATO BLOOD PANEL
MEMORANDUM TO MILITARY HEALTHCARE WORKING GROUP

Vzhledem ke kritickému nedostatku susené plazmy,
vydal NATO COMEDS Blood Panel 6/2022 doporuceni
0 nutnosti zabezpecCeni dostateCcnych zasob susene plazmy a
zajisteni narodni sobestacnosti kazdé aliancni zeme.
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NATO UNCLASSIFIED
Releasable to NATO Partnership Programs / AFRICAN UNION / EAPC / EEAS / EU

NATO BLOOD PANEL
MEMORANDUM TO MILITARY HEALTHCARE WORKING GROUP

25 July 2022
File reference: 20220713_MEMO_COMEDS_DP_U.

NATO BLOOD PANEL (BloodP) MEMORANDUM TO NATO MILITARY HEALTHCARE
WORKING GROUP ON DRIED PLASMA 2022

Background

1. Dried plasma (DP) products are essential to providing damage control resuscitation in
far forward environments during large scale combat operations in accordance with
established NATO timelines.

. Currently, there are currently two approved DP products with limited production
capacity:

a. DRK LyoPlas (German Red Cross)
b. French lyophilized plasma

. Additionally, there are four other DP products in varying stages of development and
regulatory approval across several Nations:

a. Manufacturing systems
i. Terumo
ii. Velico

b. Dried plasma products
i. Teleflex
ii. Octaplas LG Lyo (Octapharma)

. The NATO Blood Panel has identified a critical deficiency for DP provision across thel
multi-national force. The deficiency in DP has been exposed during this time of
escalating competition in Europe in preparation for potential conflict involving NATO
Member Nations. Increasing capacity to meet this need will take focused effort at a
political level and have a lag time of many months to years depending upon
requirements.

NATO UNCLASSIFIED
Releasable to NATO Partnership Programs / AFRICAN UNION / EAPC / EEAS / EU




Sekce vojenského zdravotnictvi

Ministerstva obrany
Vitézné namésti 5, Praha 6 — Dejvice, PSC 160 01, datova schranka hjyaavk

Cj. MO 136408/2023-1457

Schvaluji.

brigadni generdl MUDr. Zoltan Bubenik
feditel

podepsano elektronicky

Praha 21. tnora 2023

KONCEPCE ZASOBOVANI KRVI V RAMCI SYSTEMU
ZDRAVOTNICKEHO ZABEZPECENI VOJSK

PRAHA 2023
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IV. Su$ena plazma

Sufend plazma jsou plazmatické piipravky vyrobené metodou lyofilizace nebo sprejového
sufeni. NevyZaduji skladovani v nizkych teplotich a maji dobu pouZitelnosti
2 roky. Sufena plazma je idedlnim pfipravkem pro poskytovani hemostatické resuscitace
v piednemocniéni péci, stejné jako v polnich zdravotnickych zafizeni vech typu.

Vzhledem ke kritickému nedostatku sufené plazmy, vydal NATO Blood Panel doporuceni
k zajisténi potfebného mnoZstvi susené plazmy a zajisténi narodni sobéstaénosti'.

VZdrS1 zajistuje, udrzuje a obméfiuje dostate¢né zasoby suené plazmy, v minimalnim
mnozstvi 1000 ks v dobé& miru, v souc¢asné dobé ndkupem z omezenych zdroji ze zahrani¢i.
Z divodu zajidténi sobéstacnosti a nezavislosti na vnéj§ich zdrojich je zabezpeenim vyroby
sugené plazmy povéiena UVN (OHKT).

Zpracoval: plk. git. MUDr. Milo§ Bohonek, Ph.D. (alc. 203 210) — UVN-VoFN Praha
Kontaktni osoba: plk. g&t. MUDr. Petr Kral (alc. 214 174) — SVZdr MO

Rozdélovnik adresati stejnopisu dokumentu:

AVZdr

ReSpecS MO
VePozS

VeVzS

VeOper —na védomi
SM MO — na védomi
FVZ UO — na védomi

! NATO BLOOD PANEL (BloodP) MEMORANDUM TO NATO MILITARY HEALTHCARE WORKING GROUP ON DRIED
PLASMA 2022, Filereference: 20220713_MEMO_COMEDS_DP_U, 25 July 2022



‘Dried plasma:

An urgent priority for trauma readiness’ | Vi
2023 Aug; 95(2 ): S4-S6.

ma and

Travis M. Polk, MD, FAGS, Jennifer M. Gurney, MD, FAGS, Leslie E. Rigg§, MS, MT, SBB, JeremY. W. Cannon, MD, SM, FAGS,
Andrew P. CaP-, MS, MD, PhD, FACP, and Paul A. Friedrichs, MD, FAGS

“As the US military pivots from years of low-intensity counterinsurgency operations
to preparation for large-scale combat operations against a near-peer competitor,
the realities of providing medical care to thousands of casualties are sobering.

Evidence collected during recent conflicts reinforces that damage-control resuscitation
and early hemorrhage control are crucial to survival for patients with severe injuries.
Numerous studies continue to demonstrate the criticality of early lifesaving
interventions and the impact of timely and appropriate resuscitation with blood

products.”
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ORIGINAL RESEARCH TRANSFUSION T)‘al’leUSiOl’l. 2024;1-4.
DOI: 10.1111/trt.17760

The Tagerwilen II report: Recommendations from the
NATO Prehospital Care Improvement Initiative Task Force

Christian Medby '~ | Colleen Forestier> | Benjamin Ingram“’5 |
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Zavery COMEDS ,ad hoc” pracovni skupina Prehospital Care Improvement Initiative Task Force (PHCII TF) -
jak zlepsit prednemocnicni péci v ramci NATO

Odborné panely Health Care Working Group:

Blood Panel, Emergency medicine Panel, SOF Medicine Panel

Definovany 4 klicova témata prednemocnicni péce

1) Tactical Casualty Care, 2) Blood Far Forward), 3) Forward Surgical Capabilities, 4) Prolonged Caualty Care

TABLE 1 [Initials and nationality of delegates present during the consensus experimentation workshop.

Group A Group B Group C Group D

F. A. (Portugal) J. B. (Great Britain) A. P. (Poland) J. L. (United States)

R. H. (Germany) D. O. (Germany) G. K. (Greece) F. D. (Spain)

I. T. (Greece) P. R. (Czech Republic) M. V. (Netherlands) P.J. (Hungary)

S. G. (United States) G. S. (Greece) G. W. (United States) M. S. (Czech Republic)
D. B. (Great Britain) M. T. (Poland) T. S. (Hungary) M. H. (Netherlands)

S. T. (France) A.J. (Sweden) M. L. (Netherlands) K. N. (Estonia)

T. H. (Czech Republic) A. P. (Greece) D. R. (Germany) M. O. (Canada)
Facilitators

A. F. (Switzerland)
K. S. (Norway)

Us R K.(United States)

W e (Israel)
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3.2 | Blood far forward

Nations should develop blood far-forward transfusion | « In order to improve interoperability and traceability, a
capabilities in accordance with a standardized set of common accepted standard for the safe production,

clinical practice guidelines that utilize evidence-based storage, shipping, and optimal use of blood and blood
practices derived from a robust trauma registry. components will be required.

Nations should explore the barriers related to legisla- ) « Every effort should be made to avoid crystalloids and
tion, licensing, and regulations that limit the training colloids when treating hemorrhagic shock.

and authority to administer blood far forward.

DP products should be considered the minimum stan-
dard for resuscitation of combat casualties to be used
as a bridging strategy prior to the availability of whole
blood or other blood products. Nations should increase
DP production and availability to meet projected
\Jequirements during conflict. )
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Aktualni produkty susené plazmy

Drying Manufacturing |Plasma Pathogen |Packaging
Method Model Source Reduced

French FLyP Lyophilized  Centralized Small pools Glass

German LyoPlas N-w Lyophilized  Centralized Single-donor No Glass

South African  FDP Bioplasma  Lyophilized  Centralized Large pools Yes Glass

Switzerland OctaphasLG-Lyo Lyophilized  Centralized Large pools Yes Glass
Drying Manufacturing |Plasma Pathogen |Packaging
Method Model Source Reduced

Teleflex EZPLAZ Lyophilized  Centralized Single-donor Plastic

Terumo TFDP Lyophilized  Decentralized Small Pools Yes Plastic

Velico FrontlineODP Spray dried  Decentralized Single-donor No Plastic
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Susena plazma - t.C. realn¢ existujici pripravky na trhu

FLYP - Francouzska lyofilizovana plazma
 Centre de Transfusion des Armees (CTSA)
* smesna
* patogen inaktivovana
* lahev 200 ml

LyoPlas N-w

* Deutche Reutes Kreuz
 skupinova

* lahev 200 ml

Bioplasma FDP

» National Bioproducts institute,
Pinetown, South Africa

* lahev 50 nebo200 ml

Octaplas LG®Powder
» Octapharma, Swiss
 lahev 200 ml

UVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha
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(opranusosan «HMOM Brotex-M»)

JiInopununzarop «/inomep» KoHTelHepbl «/TuoKOHY ¢
NMOPUNU3UPOBAHHOMN NNAZMOMN

Mpon3BoACTBO He TpebyeT acenTUYeCcKMX YCAOBUMA, T.K.

Cc 2020 no 2024 r. 3aroTOBNEHO

6onee 1500 nos

Jluonnazma®
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FDP Manufacturing Process Accomplishments TERUMOBCT

Unlocking the Potential of Blood

* FREEZE DRYING:

= Current process = 48 hours
= Residual moisture = 1.1% (mean)

= DECENTRALIZED MANUFACTURING:
= No cleanroom required
= Functionally closed system
= Refrigerator-sized freeze dryer

= Pre-programmed lyophilization cycle and
data capture

* POOLING OF 10 TYPE-SPECIFIC UNITS

= Uniform concentration and volume
» Standardized dose
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TERUMOBCT

Unlocking the Potential of Blood

FDP Kit Accomplishments

IN VITRO FUNCTION:

= No significant difference
from FFP for:
= PT, aPTT, Fibrinogen, FV,
FVIII, Protein C, Protein S,

VWEF, thrombin generation
(CAT)

= pH=7.4
= RECONSTITUTION:
= Water for Injection reconstitution fluid

= Reconstitution time=1.5 min (median)
= Flexible bag allows user manipulation

WEIGHT & CUBE:
= Complete kit with WFI weighs 11.5 oz.
= Size 10x12x1”

RUGGEDNESS:
= Flexible, packable and strong
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Teleflex (TFX) Announces Commencement of Phase | Clinical Study (FDP-1) of
RePlas™ Freeze-Dried Plasma

The U.S. Army is sponsoring clinical trials of novel freeze-dried plasma developed by Teleflex’s Vascular Solutions division for
the treatment of battlefield trauma and other emergency applications

Teleflex:

May 15, 2017 06:30 AM Eastern Daylight Time

WAYNE, Pa.--(BUSINESS WIRE)--Teleflex Incorporated (NYSE:
and surgery, has announced the commencement of the Phase | ¢
developed in collaboration with the U.S. Army Medical Materiel D

5 ol B

“We are pleased to be underway with the e pro mPlas N e
clinical study of this novel freeze-dried plasma onmen = SR
product, which could have valuable T (NI [
applications in the treatment of military trauma 24_patie o
as well as trauma care in a wide variety of Center:al z h POSITIVE
Gl satings’ develop .=

autologo i ok

Tweet th

i process

techniqu

with the clinical study of this novel freeze-dried plasma product, w
trauma as well as trauma care in a wide variety of other settings,”
Blood Center and Professor of Medicine at University of Cincinnatj
of the Phase | study (FDP-1).

The early administration of plasma has an important role in reduci
Therefore, USAMMDA has made the development of a commerci
Vascular Solutions entered into a Cooperative Research and Dew

nrovidace fiindina far the rennilatany and clinical wnrk and \/acriilla
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Velico Medical Announces A Further $18.9m BARDA
Funding for Spray Dried Alternative to Frozen
Plasma

June 28, 2018 by Bill Skillman No comments

Velico Medical Announces a Further $18.9m BARDA Funding

for Spray Dried Alternative to Frozen Plasma.

BARDA has extended its Spray Dried Plasma development contract with Velico Medical through November 2019 providing for
an additional $18.9 million. This non-dilutive funding is expected to support the company’s development program through FDA
approval to commence Phase | clinical trials. Spray dried plasma is being developed as an alternative to frozen plasma and is
expected to play a life-saving role wherever time to plasma transfusion is critical including pre hospital emergency response,
military applications and in mass casualfy events

Beverly, Massachusetts — September 26, 2017 — Velico Medical, today announced a further $18.9m of funding from the
Biomedical Advanced Research and Development Authority (BARDA, US Department of Health and Human Services) for their
patented, dried plasma technology. BARDA has exercised its third option under a contract with Velico which extends through
November 2019 and provides for up to approximately $18.9 million of additional funding raising the total value of its
commitment to Velico to $46.5 million. This phase of the contract supports commercial development of a system, targeted for
deployment in blood collection and processing centers in the United States and around the world, which enables spray drying of
human plasma for transfusion. Currently the industry norm is to freeze plasma which can take up to 40 minutes or more to
defrost and deliver. Spray dried plasma is expected to be an easy to prepare, easy to use alternative to frozen plasma for all
civilian (OR, ER, ICU) and military applications. This includes extending availability outside of the hospital to emergency first
responders and for use in mass casualty events

‘Despite advances in transfusion medicine and trauma resuscitation, massive blood loss remains a major cause of mortality,
both in developed and developing countries. Velico’s breakthrough technology is poised to improve the survival rate of patients
suffering from blood loss, extending the ‘golden hour’ of successful intervention to the pre-hospital setting” says Dr. Mark
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FrontlineODP™ Process

Step-by-Step Process
Prep Seal & Separate
Pretreatment Station Drying Instrument Instrument for sealing primary container Pouch and Store

g =

& E
Plasma Unit Blood Collection B jl{y o
Monitor/Scale ' h u,
(if y T 3 Remove
P
5 , -
Plasma Plasma Drying . Erontli | Sterile water rehydration at the point
Pretreatment Container Chamber Frontline Dryer WORU e of injury eliminates waste
Prep ~ 5.5 min Load/Unload Dryer ~ 2 min Seal/Separate ~ 6 min Packaging ~ 1 min

Spray drying ~ 37 min

z#hvelico



FrontlineODP™ System
A Closer Look

(36x15)

Plasma Drying Chamber Frontline Dryer with Drying Chamber Frontline Sealer with Drying Chamber
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FrontlineODP™ Components
Component Overview

FrontlineODP™ Transfer FrontlineODP™ SWFI Rehydrated
Unit Line 200mL FrontlineODP™ Unit

Rehydrates in Minutes , _
at The Point of Care THOR Content | Velico on Vimeo
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FrontlineODP™ System Productivity
Same Day Production: One Operator, 8 Hours, 1 Dryer

Operator Hours Frontline Dryer Frontline Sealer

1 8 1 1

UVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha

(0

Units Processed

12



VeliDryer

PraTreatment Staticn

VeliSealer

Biological Waste

Past Process Station

Past Process

Statizn

Refrigeratos! Freezer
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PreTreatment Station

Vestibule

Storage container
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Atlas Copco
E—

External Dimensions:
20ft x 8ft /6.1m x 2.4m

Velico can organise delivery,
installation of a containerized

clean dry air system from
Atlas Copco to facilitate the

spray dried plasma production
requirements of the VeliDryer.

Advanced air system

performance in

robust package

ISO sea container housing
Depending on the equpment you choase,
your AIRCUBE™ comes in & 20 ar 40-foat
150 sea containes

Easy access

Dual double doors allow for .
L5y MINLENINCE KOO

An addtional safety door is
available for personnel entry
and exit As a safety
precaution, it can be opened
from the inside even d it is
locked from the outside

one

Built for extreme
conditions

o Astandard ARCUBE can function reliably
in temperatures from 0°C to 45°C

* Asan option, we can also desgn it to
wihstand very extrems ambient
conditions from -40°C to 445°C
{-50°C 10 +50°C upon demand)

Lighting as standard

Every ARCUBE™ features a bult-n Ighting
system, Including an emergency Ight that
will guide the operalor durng & power
otage

=

Each AIRCUBE comes weh a
complete ventilation system,
intuding exhaust air ducts and
ventilation fans

Effective ventilation
|

AlRnet piping

Atlas Copro's patented ARnet system
(made with non<onosive aluminum pipes)
connexts the air network nside the
container. Leak-proof connections prevent
flow and energy losses, Staindess steel
ARnet piping is available as an cption

| 7> Y

Remote monitoring
system

As an option, you can chocse a
remote monitanng system that
allows you 10 aptimize the
performance of your AIRCUBE.

Smart add-ons

Select from many smart add-ons
1o customize your AIRCUBE,
including:

* Flow transmater

* Power meter

* Fire alert systern

| (1228
VSD

VSD efficiency
Choose veriabie speed
dnve compeessors and
dryers for lower operating
casts and a greener
proguction

Proven quality

All equipment features Atlas Copco auality

* No campatbility probiems
* Single source of contact
» Cenified equipment

#Hvelico



= zadana alternativa vcasneé transfuze (plazmy) pri resuscitaci a
lécbé hemoragického soku podminkach, kde krev nebo cerstve
zmrazena plazma nejsou okamzité dostupné a kde je potreba
uplatnit postupy (R)DCR

 ma delsi dobu pouzitelnosti
* |ze skladovat pri pokojove teplote
 snadno se prepravuje, rekonstituuje a podava

o optimalni pripravek pro bojovou medicinu !
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