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Abstract

A microcomputer based automatic insulin delivery system was designed to control the speed
of the infusion pump depending upon the required amount of insulin at one minute interval
for 24 hours. The desired insulin pattern for a diabetic patient was computed by computer
programs based on a mathematical model of the insulin transport where the transport para-
meters were obtained using a linear regression analysis of the measured changes of insulin

concentration in normal subjects.
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Fig.l. Plasma insulin concentration measured
hourly in a normal subject . Each rriangle
point (A} indicates meal time.
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; Micro Computer Program

< Machine language program >

adress Code line COMMENT

o030 % = 0AOO ', SUBROUTINE INITIAL
OAOQO | 20 86 8B | JSR ACCESS

0AO3 | A9 00 LDA #00

OAO5 | 8D 78 A6 | STA UIRQ(L)

0AO8 | A9 OB LDA #OB

OAOA | 8D 79 A6 | STA UIRQ(H)

0OAOD | A9 EO LDA #EO

OAOF | 8D OB AC | STA ACR

OA12 | A9 AO LDA #AO

OAl4 | 8D OE AC | STA IER

OA17 = A9 80 LDA # 80

OAl9 | 8D 02 AC | STA DDRB

OA1C | A9 FF LDA #FF

OAlE | 8D 03 AO | STA DDRA

OA21 | A9 88 LDA # 88

0A23 | 8D 06 AC | STA TIL

0A26 | A9 13 LDA #13 |
OA28 | 8D O5 AC | STA TIH !
OA2B | A9 70 LDA # 70 |
OA2D | 8D 08 AC | STA T2L

OA30 | A9 17 LDA #17

0A32 | 8D 09 AC | STA T2H

0A35 | A9 00 LDA #00

OA37 | 8D FF OA | STA TIMER

OA3A | 60 RTS
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adress code line COMMENT
OA3A Xk = OA50 ; SUBROUTINE DRIVE
OA 50 8C 4F OA STY TEMP
OA £E3 A8 TAY
OA 54 AD 4F OA LDA TEMP
0OA 57 8D OF AO STA ORA
OA5A | CC FF OA | PO CPY TIMER
OAS5D | FO 03 BEQ P1
OA5F 4C 5A OA JMP PO
OA 62 A9 OO P1 LDA # 00
OA 64 8D FF 0aA STA TIMER
OA 67 60 RTS
OA 67 sk = OBO0O ; INTERRUPT ROUTINE
OBOO | A9 70 LDA # 70
OBO2 8D 08 AC STA T2L
OBO5 | A9 17 LDA # 17
OBO7 8D 09 AC STA T2H
OBOA | EE FF OA INC TIMER
OBO‘D 40 L R’I‘[ ] -—

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85

{ BASIC Program>

PRINT “ TYPE THE VALUES OF A4, A5 R.”
INPUT A4, A5 R
PRINT ¢ INERVAL ? (MIN.])"

INPUT M

PRINT “ START ? KEY Y~
INPUT R$

IF R$= “Y” GOTO 45
GOTO 5

IN = USR( 2560,00)

FOR T=0 TO 1440 STEP M

IT=A4% EXP(—T/A2)—-45% EXP(-T/A3) +R
IT=INT(IT)

V=INT(IT/10) %k 16 - INT(IT/10) % 10 + IT
P=M3* 16 %k 16 +V

AS = USR ( 2640, P )

NEXT T

STOP




