—
- “’“:\\\

rr-,.—' J— :
. , e 4 \'l‘;. N —
s —— P -.ﬁ\ ] &
. r F
.

The Ex-Vivo Paradigm: From
Preservation to Rejuvenation

Deconstructing the ARK Normothermic Machine Perfusion
System and the Strategic Future of Organ Repair



The Ischemia Gradient

Organ Procurement Human Recipient
™) I 5 ™
Cold Static Storage: Standard procedure risks severe PRIMARY NON-FUNCTION a-
ischemic injury and delayed graft function due to _ _ | -.
extended, uncontrolled transport times. Organ fails to activate <
upon reperfusion. NS \\
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DELAYED GRAFT FUNCTION /

Prolonged requirement for
dialysis post-transplant.
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TISSUE NECROSIS & APOPTOSIS A /
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Irreversible cellular death C?FE;%S «
due to prolonged hypoxia. ()';%jQJ




The Preservation Paradigm Shift

Cold St_at_ir;gtorage- | Normothermic Machine Perfusion
(The Past) (The Present)

Temperature Hypothermic (Ice / 2-4°C) }ﬂ Sec| | Normothermic (37-38°C) e
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Metabolic State Dormant / Suspended Active / Functioning

Ex-Vivo Closed-Loop
Pulsatile Circulation

: Static Preservation
Mechanism Fluid

Accumulated Ischemic

|
Injury & Real-Time Monitoring 7

Primary Outcome =

Minimized Reperfusion Injury &"Wf




The Bionic Circuit: Hardware to Biology Mapping

Artificial Vasculature: o Flow: SUin _ s Artificial Lung / Oxygenator:
A closed 800ml pressurized . : Supplies 95% 02 / 5% C0O2
loop housing the biological " T\ / Y at 1.5 ml/min to maintain
perfusate. g—— A : $ ~70% 02 saturation.
J ":, ! s =) ' Interface >
’,

Sensers

Gilv

pt: 7.4

Glucose:
maidL

Artificial Kidney/Liver / Dialyzer:
Hollow-fiber filtration system that Provides pulsatile flow to
removes small toxic molecules while maintain a stable Mean Arterial
retaining essential large proteins. Pressure (MAP) of ~70 mmHg.

Artificial Heart / Pump:




The Biological Fuel: Complex Ex-Vivo Biochemistry

Base Carrier:
Packed Red Blood Cells (RBCs) |
+ 500ml Normal Saline _—
(Total volume: 800ml).

| RBCs +0.9% NaCl | Vol: 800m| | —

Vascular Maintenance:
Continuous Vasodilators (0.4 mg/hr
infusion rate) to maintain vital vessel
elasticity and prevent clamping.

| Vasodilator Infusion: 0.4 mg/hr | Elasticity: MAINTAINED |

o =2 Continuous Nutrition:
-~® 24 ml/hr of Aminoplasmal (10% amino
®.¢ '®., acids) + Vitamin complex + 5% Glucose.
¢ ©  Administered strictly via slow syringe pump.

Flow Rate: 24 mi/hr
Synnge Pump: SLOW

J

System Regulators:

2 Heparin (70 IU) for anti-coagulation,
Bicarbonate for rigid pH 7.3 control, and

| Dexamethasone for anti-inflammatory response.

& Heparin: | )l pH Target: Dexamethasone
{@ 70 1U H 7.30 }QQ ACTIVE
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Continuous Telemetry and Ex-Vivo Diagnostics
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Hardware Integration: RS232/WiFi
linkage for continuous, real-time
data transfer. Samplmg Protocol:
Hourly checks for the first 6 hours,
then every 4 hours.
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U Urine Hemoglobin e ® (2 Mean Arterial Arterial Flow
Output = Concentration ® saturation Pressure (Doppler)

g, Renal Resistance (& Perfusate Temp
Alb- Index ' (37°C)




The Critical Metric: Renal Resistance Index (RI)

| 18 A’\ = Resistance Index
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The Clinical Translation: As the organ accumulates micro-vascular injury and
tissue damage over time, the internal resistance to blood flow increases.
A spiking RI is the ultimate proxy for impending systemic failure.
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The 72-Hour Ex-Vivo Patient Dashboard

{ Phase 1: Stabilization Phase 2: Maintenance
| i - E= i | == | Arterial Pressure
| 707 ‘ ‘ ; .
\ [ 60 4 | I | [70mmHg] /
o \\¢g °Y]
i Flow

7| 10082 (85 mi/min | |

( j 12 I\ _ . N | ﬁemo@oMq b
/ 8 ' ‘ | 10.5 g/dL |

8 ; —
T e | D - 7.40
wsE—,— ‘
| [Urine production ceases]—b Sodium
120 1 | : [‘I 20 mmoIfL]
g - Ea 24 % 4 &0 72

Time (hours)



Phase 3: Systemic Collapse (The 64-Hour Threshold)

7 20
150 : — T | —=
120- @Arterial_Flow | EK[BS mh’min] IR I
_0\; 90 - —] im _ r‘ = ;
— / igo.. A S = : —4 || The Limit of Preservation:
Yo = Despite active normothermic
| ﬂ S 30 perfusion, vascular resistance
St b inevitably overcomes the
A\ \] 2 701 | mechanical system.
N Unchecked necrosis and
s 8 cellular death cascade dictate
oC an absolute maximum viable
| S 60 window of 64 hours for this
S iteration of the ARK device.
| OC R "
1 4 -
| _
1.2- | | |
" | (2) Renal Resistance Index (RI) | - | 66h |
60h 62h 64h 66h 68h 70h 72h



The Strategic Pivot: Redefining the Machine's Purpose
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The Strategic Reality

How long can we keep a healthy
organ alive during transport?

Goal: Extension of preservation.
Result: A limited, specialized logistical market.

How much can we heal an impaired
organ during a 64-hour ex-vivo window?

Goal: Active therapeutic rejuvenation.
Result: A massive, untapped clinical market.

[

NMP technology is not merely a transport mechanism;
it is a temporary, fully-monitored ex-vivo operating theater.
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The Clinical Mandate: The Expanding Pool of Imperfect Organs

The Donor Reality n The ESRD Reality {
|deal Extended
Donors Criteria Donors
‘6 - 0
o
Q.
e
o
S
= End Stage Renal Disease (ESRD)
5-year survival rate.
Time LT e St This represents the clinical equivalent of
. ' advanced Stage 3 colon cancer.
The average deceased donor age is approaching Patients cannot afford to wait for “perfect”
60 years. We are inheriting organs that arrive organs. We must Iear_n to salvage and
pre-aged and functionally compromised. upgrade marginal ones. )
) = =




The “Golden Window” for Cellular Therapeutics

v

_‘ [The Golden WindowJ L& Systemic Collapsej
Al ' + . bl
| | | | r | i I - i
0 hours 12 hours 24 hours 32 hours 46 hours 64 hours 72 hours
I

) _ {
[The Biology of Intervention J [ The Timing Constraint ] [ The Clinical Goal J |
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' Resistance; Resistance: |

¢ 15 mmHg —= >60 mmHg Fibrotic/AKI Rejuvenated
: _ : Organ Organ
Because micro-vascular resistance begins

Cellular therapeutics and regenerative building early and leads to terminal collapse ' Actively reverse age-related fibrosis

agents require an 8-12 hour incubation at 64h, interventions must be deployed and acute kidney injury (AKI) before the

period to properly activate and integrate immediately in the first 12-24 hours while the artificial ex-vivo environment itself

into the parenchymal tissue. vascular bed remains highly receptive. iInduces terminal degradation.
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Therapeutic Delivery Routes within the ARK System

| / l'\__ - G /;L -

[ Pathway 1: Intravascular Delivery

i
— > “J T S
FLOW RATE: 120 mL/min 1/35

Systemic injection of therapeutics directly
into the 800ml perfusion loop.
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J [Pathway 2: Localized Parenchymal Injection}
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l / RESISTANCE: >60 mmHg

Limitation: High vascular resistance in aging organs
< often prevents deep tissue penetration. Cells may
wash out rather than engrafting into the matrix.
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Direct physical injection into the parenchymal
tissue while the organ is metabolically
maintained in the tissue chamber.

\ 1 INJECTION VOLUME: 50 mL

Advantage: Can be combined with intravascular
delivery to completely saturate the organ matrix,
bypassing high vascular resistance.
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| The

Holy Grail: The Autologous Ex-Vivo Ecosystem

PATIENT ID: ESRD PATIENTID:
472-B 472-B
~  PROCEDURE: —— PROCEDURE:
l l REIMPLANT EXPLANT
Cf’ |  ORGAN VIABILITY: —— ORGAN VIABILITY:

/  98% 98%
IMMUNE MATCH: — WAITLIST BYPASS:
PERFECT ENABLED

| AUTOLOGOUS
Reimplant [~ Explant
Autotransplant the * Surgically remove the
rejuvenated organ back * = N T\ - failing kidney directly
Into the exact same O A N "\ ¢ from the ESRD patient,
7 patient. A B D, \ T " N bypassing the waitlist for
2 2 4 A\ ' ¢ deceased donors entirely.
\\ HOURS - §) "N
ORGAN VIABILITY: 98% L, L NMP STATUS: ACTIVE \
IMMUNE MATCH: PERFECT —— Repair THERAPEUTIC INFUSION: IN PROGRESS
S Connect the organ to the ARK NMP device. FIBROSIS CLEARANCE: 85%
Utilize the 24-hour Golden Window to FUNCTIONAL RESTORATION: OPTIMAL
administer targeted cellular therapeutics,
< clearing fibrosis and restoring baseline function.
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