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CONTINUQUS SYSTEM TWOST

" PER HAGANDER 770505

" GRODSKY J CLIN INVEST VOL 54, 2047, (1972)

" | JCKO AND SILVERS, MATH BIODSC), 27, 319-332(1975)
" PULSE AND STEP GLUCOSE INPUT

L1}

TimE T

STATE X0 X1 XZ2 P

PDER DXO DX1 DXz Dp

PNl TYAL

SU=EXP(=-K#LLN(GD/C))

AO0=1/(1+51)

S1=EXP(-K#L.N(G1/C))

Al=1/(1+51)~A0

AZ=1-AG-AL

XU=HO/M™

X1=Al/a0sH0/Me(L+M/F)

X2=A2/A0#H0/ M= (1+M/F)

H1=BET*(G1~G0)+HQ]

P=HQO

”

QUTPUT

G5=|F TKT1L THEN GO ELSE |F T<KT2 THEN G1 ELSE GO
GS1=IiF T<T3 THEN GS ELSE G1

G=G3S1-EPS

SRO=M# XD

SRG=1F G>G0 THEN M#X1 ELSE O " MICRO U/ML,MIN
SRLL=IF T<T1 THEN 0 ELSEt M#aXi

SRi=1F [(ND<K0.5 THEN SRG ELSE SRL

SR=SRO+SR1 " MICRO U/ML,MIN
H=IF G>G0 THEN H1 ELSE HO " MICRO U/ML,MIN
XT=X0+X1+X2 v MICRO U/ML
DYMAMICS

DP==-ALFs(P=H)
DXO=~SRO+AD#P+F#AQ#XT-F=X{
DXi==-SR1+A1*P+F#Al#XT~F#X1

Dxz= +A2EP+F® A2#XT~F #X2

"

"PARAMETERS

fnD20 "0 - GRODSKY 1 - LICKO IE ALL REPLENISHMENT
T1:7 "MIN TIME QF FIRST STEP UP
TZ2:40 " TIME QF STEP DOWN
T3:50 " TIME OF SELCOND STEP UP
EPS:0,1

C:120 YMG/100 ML

K33.3

Hi:0.2 "MICRO U/ML,MIN

BeET:0,01 "Gl MU/ZMG,MIN

FiG.3 "i/MIN

ALF:0.1 "1/MIN

M:iD.5 "1/MIN

GU:75 "MG/Z100 ML BASAL. LEVEL

(L1250 "MG/100 ML HIGH LEVEL

EAD

IS RELEASED



GriGLUTY=iF TLT THEN DUS/THI ELSE
BLINSQL = lSLUC]
) CiesULi=DeralGLul]

i

T
=

CONT INUGUS SYSTEM GLUC
JDE 0CT 1976
NTIAL IHPULSE RESPONSE
VE DUTPUT INCLUDED
"a/MIEN

PE-Al X +alel| /Y
z—pa P X2+ (1R ) RG] /Y

R AN

"MG/LO0 ML

16 "1/M 1N
14 “1/MIN

il
ENS
as o3 sa

Ny 100 LITER



SpT20

CONTINUQUS SYSTEM DATA

"PATIENT @20

"ARTERIAL DATA

OQUTPUT QRAT 1DAT

TIHE T

S=T-ERST

GS=IF S<T1 THEN G1 ELSE IF S<T2 THEN Gz ELSE IF S<T3 THEN G3 ELSE G4
G32=z1F S<¢T4 THEM GS ELSE IF S<T5 THEN G5 ELSE |F S<Té& THEN G& ELSE &7
GUAT=I1F SKT7 THEM GS2 ELSE G&

IS=F S¢T1 THEN 11 ELSE F 8<T2 THEN 12 ELSE IF S<KT3 THEN |3 ELSE |4
[S2=|F S<T4 THEN IS ELSE |F 5KT% TrEM |5 EILSE |F 8<T6 THEN |6 ELSE |7
luAT=1F  5<T7 THEN 1S2 ELSE |8

T1:2 YMIN

TZ:t4

T3:12

T4:20

T2:30

T6:50

T7:60

HG1:67 oG /lul ML

G2:1382

531232

Gailél

Go1146

Gael3s

G7v119

GRs109

11:8 YMICRC UNITS/ML.

27154

[$:109

14:41

[9:33

16119

17:18

|5:15

EPST:d. 1

ENT



CUNT INUQUS SYSTEM INSUL

" PER HAGANDER MAY 1977

" |NSULIN SECRETION MODEL

" DERIVATIVE INPUT REQUIRELD

" TWO POSSIBILITIES FOR INITIAL THRESHHOLD DISTRIBUTIONS,
INPUT & DERG

STATE | Y2 X ACC

DER DI DY2 DX DACC

OUTPUT

"DIFFERENT POSSIBILITIES FOR THE GAMMA FUNCTION
GTOK=(CRK/ (G+GD) ) *K

GAMO=1/(1+GTOK)

GAM1=|F GKO THEN O ELSE |F G<G1 THEN G/G1 ELSE 1

GAM=|F LG<0,5 THEN GAMO ELSE GAM1

DGAMO=K#GTOK/ (G+G0)/(1+GTOK)/ (1+GTOK)

DEAMI=|F G<0 OR G>G1 THEN 0 ELSE 1/G1

DGAM=IF LG<G,5 THEN DGAMO ELSE DGAMYL

DG=MAX (0, DERG)

"

" Y2 - REPLENISHMENT Y4 - RELEASE OF [NSULIN STORED IN LABILE POOL
" Y ~ |NSULIN RELEASE

Y1=DG#DGAM® (XMAX+(|F |SR<U,5 THEN U ELSE ACC))
Y=Y1+Y2%(|F ISR<G,5 THEN 1 ELSE GAM)

" SRD=1:  SECRETION-DISTRIBUTION DYNAMICS INCLUDED, 1/M MiN,
SR=1F SRDK0.5 THEN Y ELSE X

7"

DYMNAM|CS

DY2=ALF#(BET#G-Y2)

DACC=Y2

Dx==M#(X=-Y)

"

Di=—N#]+SR

"

”n pARAMET&QS LIRIRIR BN N IR TRINI IR RN N

A1l

CRK:200 " OHMG/100 Ml

Ki1d,3

Gi:67 " MG/100 ML

Gi:300 * MGE/Z1IN0 ML

LGl " 1 - MEANS LINEARIZED GAMMA FUNCTIOQN
ISR:0 "0 = MEANS LICKO |E ALL REPLENISHMENT |S RELEASED
SRI: D 0 = MEANS NO SECRETION-DISTRIBUTION DYNAMI|CS
"

M0 Yo /MIN

XMAX 1240 " MICROD U/ML

MiD .33 oA /MIN

ALF30,.5B "o /MIN

BET:0.4065 " G,1 MU/MG,MIN

"

GRLOT=GSC#(G+GD)

IPLOT=SC=(|+10)

10:8 " M{CRG U/ML
GsCtl

ISC:]

A}

BN



MACRD FIGD

PLOT GFLOT 1PLDT GRAT T0AT
AXES

T ARTL

WRITE 'FlE 5

Stmy U 61

DpsP a1 AZ 31 0V
ISP oALF dET KHAX N
ISP 13R

PLOT IRLGT

GET ARTZ

Sy g a1 1l

NiSP ALF 3T XHAX [
GeT ART3

! VENQUS DATA!




ART1

(insull
158,
YZ:0,
Xid,

AGCC D,
CRR:1200,
GLié7.
Ki3.3
Gli300,
LGsl.
XMAX 240,
[SR:0.,
SKRD:0,
ALF 10,5
BETs0,065
Me2,
NiD,L,333
Gsc:dl,
(sG:t.
338,

ART2
[irsuL]
l:0.
YZ2:0.
Xel,
ACC:i10.
CRK:1Z200.
GO:d7.
Ki3,3
Gi:300,
L5321,
XMAX:2170,
|SR:0G.
SkD:D,
ALFI0.04
BrTi0,u22
MiZ,
Nil,14
GSC:1.,
[sCz21.

ARTR
(IRSUL]
I:OO
Y210,
X0,
ACT: 0,
CRK:200.
Guie7,
K:3.3
G1:3040,
LGl
XrAX2240.
[SR:1.,
SRD:Q,
ALF:0.3
BET10,3
MiZ.
MIG,333

—_ e e = e



GSCil,
FSEC 3l
1388,
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