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Supplemental Material
1 Model parameter values

The resistance and inertance of the LVAD is captured by the
parameters Rpyap and Liyap. We use the values from [53]]

as shown in Table and given by

Livap = Li+L,+0.02177,
Rivap = Ri+ R, +0.1707.

We altered the model from [30]] to the situation of left heart
failure by increasing the left atrial and ventricular compli-
ance, increasing the systemic resistance, decreasing the length
of AVPD, increasing the cross-section of LA and LV in or-
der to account for a dilated heart, and decreasing the con-
traction force F¢. The specific parameter values are defined

in Table

Table S1 Default parameter values for the cardiovascular, circulatory
system, and LVAD model.

Parameter | Description Value

Cra Left atrial compliance 0.6 ml/mmHg

Ciy Left ventricular compliance 0.45 ml/mmHg

Ca Aortic compliance 0.08 ml/mmHg

Cs Systemic arterial compliance 1.2 ml/mmHg

Cy Venous compliance 50 ml/mmHg

Rm Mitral valve resistance 0.005 mmHg s/ml
Raov Aortic valve resistance 0.005 mmHg s/ml
Rs Systemic arterial resistance 1.1 mmHg s/ml

Rc Characteristic resistance 0.05 mmHg s/ml
R; LVAD inlet resistance 0.0677 mmHg s/ml
R, LVAD outlet resistance 0.0677 mmHg s/ml
Ravp Damping of AVP 300 mmHg cm s
Ls Arterial inertance 0.001 mmHg s/ml
L; Inlet inertance of LVAD 0.0127 mmHg s*/ml
L, Outlet inertance of LVAD 0.0127 mmHg s?/ml
Lavp Inertia of AVP 30 mmHg cm s2

B Pump-to-pressure coefficient -9.9025e-7

ArLa Left atrial cross-section 25 cm?

Ary Left ventricular cross-section 50 cm?

Fac Left atrial contraction force 1000 mmHg cm?
Fye LV contraction force 5000 mmHg cm?
krRAD Radial function coefficient 1.2

Sp Switching threshold for AVP 0.4 cm

2 Optimization parameter values

The following lower and upper bounds for the variables of

the optimization problems were applied.
P = [Rave, CLv, Lave, Fvc, Fac,ALv, AL, kraD, Sp] |
P = [100,0.45,15,4500,900,30,15,0.5,0.2] ",
Pub = [600,5,60,7000,1500,42,25,1.35,0.6] ",
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[

)

X = [PLa, Pv, Pa. Ps, Pv,Qn, Otvap, v, s] |,

xp = [0,0,40,0,0,—100, —60,—15,—1.2] ",

Xup = [60, 150,160, 160, 150, 1000,300,15,1.2] ",

uy, = 2000, uy, = 16000.

We used as initial differential state value for the parameter
estimation problem:

X0 = [8,8,90,90,8,10,0,0,—0.2] .

Furthermore, the following parameters for constraints were
applied:

&co = 80 ml,
Eper = 0.09,

Elow = 10 ml/s,
VCO = 5000 ml,
Epartial = 0.01 ml.

Epack = —40 ml/s,
€ = 0.001,

The minimum dwell times for the pwc pump speed levels
were

Dl :O.IS, DQZO.IS7 D3 =0.1s.

We also enforced upper bounds T, on the seven phase du-
rations to be

Ty = [0.3,0.2,0.2,0.2,0.2,0.3,0.5] " seconds.
The objective parameters are
pP1= 0.5,

p2=0.000133] / (mmHg ml), p3=0.01J s/ml.

We used the following IPOPT setting: 'tol’: le-6, ’constr_viol_tol’:

le-6, compl_inf tol’: le-6, ’dual_inf tol’: le-6.



	Introduction
	Materials and Methods
	Results
	Discussion
	Model parameter values
	Optimization parameter values



