_{'.

i I NN IE NI NN EEEEENEE R -
.
o

‘Normal Intravenous cannu!aﬁori

:(without extravasation condition)

L
]
Ll
Ll
-
-

Adhesive film 162

FIG. 1A

“IIIIIIIIIIIIIIIIIIIIIlIIIIlIIIIIIIIIIIIIIIIIIIIII-.¢

Extravasation Formation

(with extravasation condition)

Subcutaneous
156

Vein 158

*
NN EEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmmEns®



200

- >

Top view

202

—>

Cross-sectional view along line A-A'

202
\/\|\
FIG. 2A
220
~ 200
202
224
222
FIG. 2B

2/10



Highly
elastic film 302

Bonding

pads 308 Piezoresistive

, material 304
Extravasation

sensing area 3oc

FIG. 3

3/10



Normal Intravenous Cannulation

Adhesive film

Stretchable 462

piezoresistive
sensor patch 400
Skin454

Vein 458

FIG. 4A

Extravasation Formation

Stretchable Adhesive
piezoresistive film462
sensor patch

Subcutanecus 456

Vein 458

FIG. 4B

4/10



Extravasation Formation

Sensor
Cannula patch 500
552 ol

Adhesive film 562

520

Extravasation
blister formation 564

Microprocessor

unit & buzzer

530 532 FIG. 5A

Exploded view

534 e e, Sensor
Pl cable™——n P~ patch 500
Microprocessor . i

unit & buzzer‘;@"f »520

530 532
=— Adhesive film

\ 562 )
Cannula —_ ' < .

552

FIG. 5B
5/10



660

664

{\/ \/\
o2 —YZANMN AN 7727770 HE A FiG. oa

400-pm metal stencil (shadow mask)

Attach the silicon handle wafer using Kapton tape
y— 004 672 666 672
662
FIG. 6D
670 ~—
Trace evaporation of 200A Ti/ 2KA Au
S~ HHHEHHEEEE v2a N HHHEHHEEE FIG. 6E

Remove the metal stencl and the handle wafer

Metal Stencil Si [ ] TwAu

Tegaderm Film E Kapton tape

6/10



yoled sjuswia|a SuUISUSS 334U e yoled sjuswa|a BuIsuas 331y e
QURRIEE o - OL DI 980L

29/ ET
e b ‘
: e
o0
S
~
‘J/
rd

yojed juswa|a SUISUSS OM] e yoied juswa|a Suisuag auQ
: — VL OM
LD 4o, \Il'/
“ A ..... .... F
y
m TREL
a8€L
.

~" k- _
QF0L q00L 00L

7710



Bondlng

polymer film 702¢

Piezo-resistive

820 -

Sensor \\
Patch700c




980 Laptop & 3D 3D scanning Pressure
\Q _image display9gg camera 984 mgglatar 082

W

Camera H
hol_der

Muttimet'ér Sensonzed Pressurechamher&
983 patch 900 compressive air inlet 981

FIG. 9A

990

N —a—Bump Height |
3.2 H—o—Sensor Resistancel - e A 32
r 5 */,/‘ fL |

o

i 1 i
0.00 0.04 0.08 0.12 0.16
Pressure [psi]

FIG. 9B
9/10

=24 124
E

5

= 16 16
=

o

g 08 8
o - '

[wyo ¥] @aue)sisay losuag



Bump Height [mm)

3D Scanning Camera

Laptop1086
Cameralos4 holder 1085

1080
Fﬂr
knucklp
1081 /.
Sensor
patch1o00 \
Syringe .
pump 1082 Multimeteri0s3
4
FIG. 10A 1006¢ 1008c
1004c \
\ \\ﬁunnuh
e AN | 1052
knuckle ™ /
1081
1090 -
s— Bump nghtl . -8
3.2+ Resistance n—- .
*----- N i »
44 l‘" .' g
2 . :
1092 2
1.6 . 4 5
5 2
e VA . El
0.8+ \ . 2
1094 '
0.0 L—&——— 0 9 ..................... o FIG. 10B

Infusion Fluid Volume [mil]

10/10



