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It is essential to know 3D Printing encompasses numerous technologies and applications

The 3D Printing Technology Landscape
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Fusion Deposition Modeling is mostly known frc

home 3D printing

v

i\

e ANETN

—I_I;uzzle

Building Platform

Fused Deposition Modeling

Process:

= Continuous filament

* Heated and dispensed selectively
through a nozzle

Markets:
= Rapid Prototyping, Serial production

Advantages:

= Fully developed process

Disadvantages:
= Low mechanical properties
= Embrittles after some time

Siemens AM Focus Day
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Powder Bed Fusion provides the best results among
Additive Manufacturing technologies

Powder Bed Fusion

Scanner f
| Process:
Recoater ﬁ
/ = Laser beam fuses selected areas of a
/
powder bed
e T B
i Powder Supply * Rapid Prototyping, serial production
Powder Bed
\ Advantages:
\ * High mechanical properties
\ = High detail resolution
\
\ Disadvantages:
DMLS \ = Limited build space

" High cost
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Additive Manufactuﬁng market to
reach almost EUR 18 billion in 2025
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FIGURE 4 GLOBAL METAL AND POLYMER ADDITIVE MANUFACTURING MARKET 2020 AND SUPPLIER FORECAST 2025 [EUR

BILLION]




We see a growing
Trend

Asia to Follow?

REGIONAL DISTRIBUTION OF METAL AND POLYMER SYSTE
REVENUE IN 2020 AND 2025

USA stays largest AM market
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Competitive Landscape of Pakistani Market
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ireq g A % ® + 10+ vendors operating in Pakistan only on FDM low end quality market
= Pakistan 1% 01/ ' * Novendorin Laser powder bed fusion
e T o o i * No vendor in high end FDM market
s A Emretee R« BT b w-mn i * No manufacturing company owns or has a 3d printer in-house
R * No process plants in Pakistan owns a 3d printer in-house
5 il ’ﬁ'_.'f”‘ﬂ_“ﬂ?f’_ﬂf'_fj“f : ~ + Confined to service provider business and university projects and that too only focused on FDM low end quality
133 5466155 * Medical market untapped - implants still imported
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Source: Arc3d



Nelghbourlng Market
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Are we not even in the same league?

India has already surpassed 100M€ only in spending on 3d printer machines —
this number is already on the rise and expected to be 150M€ end of 2024
India has 10k+ FDM machines and 200+ L.PBF machines

China is another league matching European and US market

China has spent 1B€+ only in spending on 3d printers

Pakistan has not even reached 1M€ in machine sales

This represents Pakistan‘s inactive presence in purchasing of 3d printers

No information found on a laser powder bed fusion machine in Pakistan

All FDM machines

India‘s 3d printing China already a

market on the rise leader in 3d printing

We are already too far behind but it is never too late... More
delays will take us completely out of the game



AM Power Top-Down Analysis
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* 1.09Bin 2022 expected to go up to 3.39B in 2027 in EMEA (see fig on left)
*  With 35%-part manufacturing share (see fig on left, AMPower) -> 0.38B€ in 2022
expected to go up to 1.19B€ in 2027 in EMEA
« Pakistan’s share is not accounted for but if we assume a 0.5% share stake -> 1.9M£
in 2022 expected to go up to 5.9M€ in 2027 in EMEA
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Maturity Index — L-PBF is on top
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Potential of Pakistani Market?

R SN
Neobuaer ranial implants: z =
" SR < rrcecd T s TALY More than 200,000 hip replacement surgeries
occur in Pakistan per each year
o, aa Maxillofacial implants:

'] Stainless steel, Co-Cr
alloys, Ti, TizALV

One Implant can cost around 500$%

Stents:
. Stainless steel, Co-Cr
alloys, Nitinol {NiT1)

_* Joint replacements:

All via either traditional methods or export as 3d

N\ s, bsant 01T printed metal implant market is non existing in
. Pakistan
\\s Bone fractures:
‘ll‘ Stainless steel, Co-Cr
o allays, Ti, TigAlLV In one hospital: (LNH)
\ i » 14,875 people had total knee replacement
s g@ill Co-Cralloys, T, » 5,167 people had total hip replacement
==E'._ Ti.ALY and degradable

~ metals like Mg

Types of metal impiants used in the human body

Source: Ben&ina, Metka & Resnik, Matic & Staric, Pia & Junkar, Ita. (2021). Use of Plasma Technologies for Antibacterial Surface Properties of Metals. Molecules. 26. 10.3390/molecules26051418.

Bukhari, Syed Imran & Allana, Asad & Rahim Majjad, Muhammad & Noor, Shahid. (2023). Epidemiclogy of hip & knee replacement across Pakistan according to Pakistan national joint registry: A cross-sectional study. Pakistan Journal of Medical Sciences. 39,
10.12669/pjms.39.5.7006.

hitps://www.drwa)id.com/orthopedic-surgeon/facts-about-joint-injuries-hip-replacement-surgery-in-pakistan



Orthosis & Prosthesis
M N/

i

More than 1,000,000 people in Pakistan are
physically disables

One prosthetic limb can roughly cost around
Rs350,000 /-

All via either traditional methods or export as 3d
printed prosthetics and orthotics marketis non

existing in Pakistan

According to Dr Sarwar, with a population of 45 million people, Sindh is estimated to have

about 450,000 people in need of prosthetics and orthotics services.

17

Source: BASFE ; Dawn; https://foihus.org/prosthetic-limb/



Defense

https://pigeonis.in/blog/the-impact-of-drones-on-future-of-military-wartare/
https:/Mwww.alloutdoor.com/2018/04/03/thermal-defense-solutions-3d-printed-steel-sound-suppressors/

https:/ fweww.armyonlinestore.com/de/US-Army-military-4-Point-ACH-MICH-PASGT-ACU-Chin-Strap-coyote-brown-marines-usme-
marine-helm-helmet-kinnriemen-armyshop-armyonlinestora-.html 18



Faster production &

adaption to Leadtime reduction/ Reduction of
RHEDEING (AT Time to market Assembly steps

requirements

Asset-light Reduction of
Production Inventory

One production run -
several different parts

Operations Efficiency

Source: EOS

Digital Spare Parts




Why has Pakistan not yet Achieved Its

Potential?

Lack of Government
Support

- Export Control
Issues (Material)

- No Competence
Centers

- No proper feasible
AM policy

Lack of Knowledge

- Mismanaged

Expectations

- Unknown Potential
- Capacity to learn

lacking

Lack of Strategy

Investment Mindset
Barriers to entry
High Risk
investment due to
higher initial CAPEX
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Key Messages

€ 0

il =7 e
AM Is growing and Pakistan can target L- Government support
Pakistan can tap into PBF as has potential and awareness
this potential as well especially in Medical, amongst industries will
Defense and Spare be key to achieve this

Parts ~ potential
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Syed Ahmad Nameer
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