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NANOSCALE
DEVICES

The Way Forward For
Surgical Applications

Demand for Nanoscale Devices

Few examples of surgical
procedure that undergo shifts
from inpatient to outpatient
surgery settings:

= Total joint replacement

Nano Surgery, Remote Surgery, and Advanced
Minimally Invasive Surgery

Demand . . . .
for smaller/ Outpatient/ = Lumbar/ thoracic spinal fusion
customized/ Ambulatory/ = Revision knee replacement
automated Home based * Prostatectomy

devices setting = Cervical spinal fusion

¢ o M * Cholecystectomy
......................... p - Bariatric surgery
L. Inpatient
setting

ACCELERAT'NG High Impact: Ability to completely

replace the existing technology

Medium Impact: Can replace the
existing technology partially

Low Impact: Cannot completely
replace the existing technology

Nanorobotics: Robotsprogrammed to
carryout certain surgical functions

Intraoperativ e Imaging & Sensing:
Device integrated with imaging and
sensing capabilitiesfor surgical
procedures

Nanoscale Drug Deliv ery Systems:
Nano vesicular systems enclosed with
drugswithin itinjected into body cavity
during surgical procedures

Biohybrid Nanosystems:
Combination of synthetic
nanomaterialswith biological elements
to develop surgical devices

HIGH
Impact

MEDIUM
Impact

LOW
Impact

Nanomaterials: Nanomaterialsadded
in surgical instrumentsto increase

KEY
f%i Nanorobotics their strength and flexibility

D%’ Intraoperative Imagingand Sensing @ Nanomaterials

(fB Nanoscale Drug Delivery Systems

Nanocoated Devices & Implants:
Nanoparticulate coating on surgical
blades, needles, implants, etc. for

&4 Nanocoated Devices& Implants improved functional characteristics

@ Biohybrid Nanosystems

Nanorobotics — Examples of Surgical Applications
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Hematology

“Clottocytes” a miniature
robot that can achieve
rapid and complete

Dentistry

Theranautilus, an Indian
startup has developed
BIO BOTS - magnetic

Oncology

Various research studies
have demonstrated the
effectiveness of

Cellular Level Repair

Example: Nanorobots
can assist people with
paraplegia in regaining

hemostasis nanobots infused w ith nanobots in treatment of mobility and reversing
bioactive elements for cancerous tumors Alzheimers
peri-implantitis
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Note: Not exhaustive list

Future Potential of Nanoscale Devices

FDA Approval for Surgical _ Soft tissue surgical Nanosu_rger){ -
- procedures w ith tasks are autonomously end of invasive
da Vinci platform T .
da Vinci system performed by robots surgeries
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First laparoscopic Radical First robotic Surgical tasks are
cholecystectomy prostatectomies heart performed by robots
performed with video performed by robots transplant overseen by humans

Surgery 1.0: Open Surgery
Surgery 2.0: Minimal Invasive Surgery

Surgery 3.0: Robotic Surgery

Verb Surgical, a joint venture betw een Johnson & Johnson and Verily

Surgery 4.0: Digital Surgery coupled w ith Robots
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In 100 years, we will think it was crazy
that we used to cut the body open.

(14

In 20 years, people will think it's crazy
that a doctor still does surgery.

— Evan Anderson, Luma Therapeutics — Arvind Gupta, IndieBio
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