WO 2004/107977 PCT/US2004/018144
1/16

()
) ;

Remote Controlier N
Module 16

b 3

Local Controller

104 ____leoﬁdile_i____,

Analysis Module |1~ 20

Sampling Module §—-18

|
|
|
|
: 1 ~ 12
I
I
|
|

FIG. 1

ISF Flow
(To Analysis Module 20)

(24 <

Nk - v - 18

FIG. 2 TS



€ Ol

PCT/US2004/018144

2/16

y0¢
\ sayouelg Josuag U
llllll -— ||.l.||.||.l.l.ll|||l.
||||||||||||||||||||||| -.
A\

9i€ (753 %3 (153 80€ 208 (81 @inpow

ONBA |- =TY TN ] JI0M3SAY |] JosueS | oARA |eel| Bupy | Buidweg woiq)

JETEN, SAISSB( puosas QISEM 9500n|9) aAISSed JSd14 uonnquysig mol44s]

i %

e oo 9%
....................... { soe07 [eouyos)3
A 0z

WO 2004/107977

_
1
14"
8|NPOR
19)j0/U07) (8907




WO 2004/107977 PCT/US2004/018144
3/16

1 Remote Controller :
| Module |
! 16 |
rr—-"-"-""""="""—""""'—-——_e,—_—————— == —_—— - = = —|
o u '
l
' )
| . Local First Data |
: ng?aata Controller Storage |
I 406 Y Algorithm Element :
I — @.8_ 112 |
|
| A A l
! : ' |
! ! Y |
|
} First Electronic First RF |
| Controller <---»  Link ,
| 404 412 I
) - & - - I
o Ao ~. |
Tt 1 ~. |
' ' T . |
42 ! | ~. |
| — 4 ] p ! ~.
| Analysis Modul | ) A |
| is Module
| 20 <! .| Mechanical Contro |
: — al 402 ,
I 1 j ! — |
I | : l |
r : .
! Sampllrr‘g}3 Module - % _}L _________ ] :
| — |
S ?______J S |
ISF



PCT/US2004/018144

4/16

G Ol

%5 718 [
- B |q--» wejshAe Juslusig
mwmw__ww JUSLLRINSEB}Y 8S09N|S) Poo|g Bukues ejeq
I é
| -~
v | .-
$0§ 206 ZiS
Y 208 N B

Jajjonuo) wiepy

44 puodes 0IUOL}99]T PUCIAS

X .
Y

EJe( pucoeg

1 ~a
\ 4 ~A
— 90§ 306
ooy || e ||
8AjoIpeId onEICIS BjeQ puodeg
| ol
: [

WO 2004/107977

19[J0AUOY) 18007

“ 9INPON
|




WO 2004/107977 PCT/US2004/018144
5/16




WO 2004/107977

M)

S
P N
S N
S Nhig g
amw§§
\,w\\.l&mmmwmuw

FIG. 10




PCT/US2004/018144

WO 2004/107977

7116

958
/

)

9568 956C

956A
l

50
“a

%

77,
| AT
0007, N\

| AN N Lrrrrrrrroaar et r kA
ﬁ/ﬁ?‘rﬁﬁéﬂﬂfdﬂ?g/ -
l/ . j

—E—ag——————rﬁ’ﬂﬁﬁﬁfﬁﬁuﬂw-\\\

954A
954B
9564C

/
I

960)

952

FIG. 11

N

AN

.

Pressure On

7/\_

Pressure Off

Fai
/

A SRRy
.

Pl

4

/
/

500

400

Perfusion

300 -1 Baseline

200

100

0

8:30 930 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30

Time

FIG. 12




WO 2004/107977 PCT/US2004/018144
8/16

/1000

Providing an ISF Extraction Device
that Includes a Penetration Member }— 1010
and a Pressure Ring(s)

'

Contacting the Pressure Ring(s) with
a User’s Skin Layer

Penetrating the User's Skin Layer with | __ 1030
the Penetration Member

'

Extracting {SF while Applying Pressure

to the User’s Skin Layerwiththe |~ 1040

Pressure Ring(s) in a Manner that
Mitigates ISF Glucose Lag

— 1020

FIG. 13



WO 2004/107977 PCT/US2004/018144
%16

| 970
976 a8 &

@
7
Y

T

(NSNS NN
,m_\




WO 2004/107977 PCT/US2004/018144
10/16

——>— Finger Capillary Blood
— 0 — Control ISF
= e = Test ISF

Glucose (mg/dL)

50 I 1 1 ¥ ] - ] ]
9.00 AM 10:00 AM 11:00 AM 12:00PM 1:00PM 2:00PM 3:00PM 4:00 PM
Time

FIG. 15




WO 2004/107977

Control ISF Glucose (mg/dL)

11/16

Control ISF Glucose vs. Finger Blood Glucose

PCT/US2004/018144

|

| !
300 400

I
200
Finger Glucose {mg/dL)

FIG. 16A

I
500 600



WO 2004/107977 PCT/US2004/018144
12/16

Test ISF Glucose vs. Finger Biood Glucose

Control ISF Glucose (mg/dL)

T P
0 100 200 300 400 500 600
Finger Glucose (mg/dL)

FIG. 16B



WO 2004/107977 PCT/US2004/018144
13/16

g 120 ,

S 100} * Test ISF

S 80 o Control ISF

S 60 ~ oo a
"u"“f o * * n :d:lnu.“n

8 40 3 PR IR 20 "——H—_; m oo T

c 20 ¥ F.'.;lv_n - Ii.'i..iqub.g. 0 P
: T LTI
E.:T 0 o ¢ «0 3:-’"“3“ P oe ‘-_'D
e N nu;ﬂaﬁ%ﬁg-ﬂn—u oot

oo 4 Gy o ] °
2 60 5

(a2 ] o]

= -80

8 100

[ V]

o .120

Relative Time (h)

FIG. 17

2:00 3:00 4:00 5:00 6:00



WO 2004/107977

PCT/US2004/018144
14/16

Bias Corrected Test ISF Glucose (mg/dL)

I ] |

I

i I
200 300 400 500 600
Finger Glucose (mg/dL)

FIG. 18



WO 2004/107977 PCT/US2004/018144
15/16

Control ISF Error vs. Lag Time

Percent RMS (CV)

0 } ! | ] ] H I
|} 1 i

|
50 40 30 20 -0 0 10 20 30 40 50
Time Lag (min)

FIG. 19A




WO 2004/107977 PCT/US2004/018144
16/16

Test ISF Error vs. Lag Time

Percent RMS (CV)

-10
Time Lag (min)

FIG. 19B




