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e Research and intellectual property focussed on implantable bionic devices and

biomaterials 31 156 B 71 -5 H & AT N % H 2844 b Rl

e Multidisciplinary group with both industry and university collaborations across Australian

and internationally ZRATTVCEE 1 9N [E N 41 2 K G E b 501 57 #AL
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Biomonitoring and Bionics =47 Wi | 517 A4 28 EH R
Implantable sensors and devices FJ # NA% 828 M B2 I7 28 1F

(bionic eye, heart assist devices)

Wearable sensors and Smartphone Apps B /&8a%, B e FHLE A
(falls detection/prevention/activity classification)

Clinical measurements for management of chronic disease & 455 1zt 2 14 M
(telehealth monitoring, decision support systems)
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The Neural Interfacing Challenge #4552 [ 1 Il 1 Bk ik
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Restoringcortical control of functional movement ina
human with quadriplegia, Nature (2016) 533(7602).
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Why is the Interface so Critical? #1443 1 ff) 55 44

As number of functional channels increase, [& %) H Ak Z
so does patient quality of life S35 HAEVE i & 4

Next Generation Future Possibilities?

e Face and letter
Current UNSW recognition
A System o=
e Unaided
navigation

Today’s
Systems

e Motion
detection

100 channels

Nosystem
e No vision

Quality of Life

16 channels

Number of Functional Channels




Conductive Hydrogels ] T4 B il 1) 5 FE 7K it R R

e Components are a PEDOT conducting polymer (CP) and a

PVA hyd rogel % EE;:E:F%{E‘I\% + :Efé Z%E‘§7k¥§i:ﬂ§ Electrodeposit a pre-coat of CP
* Hydrogel i

component

dopes the CP i

component,

producing a

hybrid ZK&EBE 7 C—
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Electrodeposit CP

Green et al, Macromol Biosci, 2012



Small
amount
of fibrotic
tissue

In Vivo Performance — 12 weeks

Conductive hydrogel
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Bare platinum clearly has no
biointegration and there is a gap
between the platinum and the tissue
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Conductive hydrogel is well
integrated and shows a very minimal
inflammatory response 5 B 7K &
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Polymer Electronics & 514Kl B 133 1F

Implantable materials
CIEEUNEY
e  Coatings or standalone materials
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* Can be 3D printed
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*  Soft, flexible and improved electrical
performance
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Platinum Conductive gel
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BADGE: Bionic Array—Driven Gene Electrotransfer
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New technology founded on the principle that
shaping of the electric fields around an array of
closely spaced electrodes, modelled around a
cochlear implant, provides efficient localized
electroporation of target tissues and transduction of
the cells with naked DNA gene constructs via gene
electrotransfer.

AT AR Can N CHMps rEAR D I I 35 K fh 22 40
L SE A I, AT [0 40 B N FENDINA, - {5 HL Bl
RERIEZAS AV Y I3 o NITR | /N s s e A W N Ot

treated

SL
HP




Fall Prevention 13| T [
The unit on body 18 ## % #%

Monitoring iZE F2 1
Analysis for prevention {3 T [57 23§




Fall Detection {545

Worn around the neck 20 35 il 5,

Detects fall, then contacts family member by
telephone FHLYS &

Lightweight, comfortable, waterproof

BAE, &7, PiK

Lowest false alarm rate reported in literature
Commercialisation opportunity 1137 E K E#HL R

Acceleration and Pressure Signals of a Simulated Fall
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KinectBased Facial Assessment Tool
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« Automatic facial paralysis diagnosis [ /1 ALK A ]
« Minimal expert intervention JL-F L FHE I A BN
« Affordable and convenient #)3E4 Bk, 13 H 5 @

Face detection and
3d model fitting
performed on image

3D face modelis
extracted and
normalized

Displacement
algorithm visualized
on data
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Capabilities FATHI5E /7

Devices

Device fabrication
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Urinary Pacemaker Prosthetic Limb

NeurophySIology « ISO standards

yIBNRESNIN AR




	Medical Devices Team 医疗仪器开发团队
Dr Michael Stevens
	Biomonitoring and Bionics 生物监测与仿生器件技术
	The Neural Interfacing Challenge 神经接口面临的挑战
	The Neural Interfacing Challenge 神经接口面临的挑战
	Why is the Interface so Critical? 神经接口的重要性
	Conductive Hydrogels 用于生物电极的导电水凝胶技术
	In Vivo Performance – 12 weeks
生物电极动物活体测试 （植入12 周后）
	Polymer Electronics 复合材料电子器件
	BADGE: Bionic Array–Driven Gene Electrotransfer
针对可植入电子器件的“基因电转移”技术
	Fall Prevention 跌倒预防
	Fall Detection 跌倒检测
	KinectBased Facial Assessment Tool
面肌麻痹辅助检测
	Capabilities 我们的实力

