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Abstract

Our eyes are the most important organ that helps us to see everything in this beautiful world. But
nowadays almost everyone from small children to old people are facing various eye problems. Because
of this, surgery has become necessary to solve eye problems in some cases. Currently, doctors prefer
diamond knives for precise eye surgery due to the extreme sharpness of diamonds, but these types of
knives have high material and processing costs which are not affordable for common people. Hence,
the demand for precision surgical knives in eye surgery using SS 304 is increasing day by day. But
since the eye surgery knife is completely handmade, so it is not possible to make errorless sharp knife
according to our daily needs. CNC edge sharpening process is one of the main important processes to
make errorless eye surgery knife which will also help in mass production.

This research work has been introduced an automated CNC edge sharpening machine designed and
manufacturing to solve this problem with speed up the manufacturing process and sharpen blade edges.
This business model will be of significant interest to businessman and policy-makers who looking to
develop unique quality ophthalmic knives with improved sharpness and productivity. The main
objective of developing this business model is to assess market potential, establish a strong value
proposition, identify target customer segments and develop an effective commercialization strategy.

Keywords: Ophthalmic surgical knife, eye surgery, business model development, market analysis,
value proposition, target customer segments, commercialization strategy

1. Introductions

As the demands of the competitive market are increasing day by day, all the companies are
trying to make their products more simple and perfect. Because of this, the companies that
are at the top of the market by producing products at low prices have now started various
researches to increase the production rate [, One such area is precision ophthalmic surgical
knife which is in high demand now. Ophthalmic surgery, a specialized branch of medical
science focusing on the treatment of eye disorders and diseases, relies heavily on the
precision and effectiveness of surgical instruments. Among these instruments, ophthalmic
surgical knives hold a paramount position in facilitating critical procedures, such as cataract
surgery, corneal transplantation, and other intricate ocular surgeries . Over the years,
significant advancements in science and technology have revolutionized the manufacturing
process of these essential tools, offering immense potential for improving surgical outcomes
and patient care. The demand for ophthalmic surgical knives that ensure utmost accuracy and
safety has spurred researchers, engineers, and manufacturers to explore innovative materials,
cutting-edge design concepts, and cutting techniques 1. The significance of ophthalmic
surgical knives lies in their important role as an extension of a surgeon, enabling delicate
procedures with great precision. Continuous refinement of these devices is essential to
reduce patient discomfort, increase surgical precision, and improve visual outcomes ™. As
the demand for high-quality ophthalmic surgical equipment continues to increase, the
development of an innovative ophthalmic surgical knife specifically designed for eye surgery
presents a significant business opportunity &8, This paper focuses on the business model
development process for introducing such products with the aim of assessing market
potential, establishing a strong value proposition, identifying target customer segments and
developing an effective commercialization strategy.

2. Market Analysis of Ophthalmic Surgical Knife
The first step in developing a business model for an ophthalmic surgical knife start-up is to
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conduct a comprehensive market analysis. It provides a
clear understanding of the market landscape, competitive
position and customer preferences. It is essential to collect
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data on surgical knife usage, identify unmet needs and
explore potential partnerships with key stakeholders such as
healthcare providers, surgeons and distributors.
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Fig 1: Flow chart of market analysis for ophthalmic surgical knives

The market analysis will also examine the current trends and
growth drivers of the Ophthalmic Surgical Equipment
industry. Factors such as aging population, increasing trend
of eye diseases, and technological advancements in eye
surgery will be considered to assess the potential of the eye
surgery knife market. Fig. 1 shows a flow chart of a
structured approach to conducting a comprehensive market
analysis for ophthalmic surgical knives. It is essential to
follow a systematic process to make informed decisions and
strategies to enter or grow in this market. Basic step of
market analysis for ophthalmic surgical knife are describe
below —

a) Define Scope and Obijectives: Clearly defining the
scope of market analysis to achieve specific goals and
objectives through analysis.

b) Gather Industry Data: Collecting data related to
Ophthalmic Surgical Knife industry including market
size, growth rate and historical data from various
sources.

c) Identify Key Players: Identify and analyze the major
manufacturers, suppliers and competitors in the
Ophthalmic Surgical Knife market.

d) Analyze Market Trends: Study current and emerging
trends in ophthalmic surgery and surgical knife
technology.

e) Market Demand Analysis: Estimate the current and
future demand for ophthalmic surgical knives based on
factors like demographics and healthcare spending.

f)  SWOT Analysis: Conduct a SWOT analysis to assess
one's strengths, weaknesses, opportunities, and threats
in market entry or expansion.

g) Financial Projections: Develop financial projections,
including revenue forecasting, cost analysis, and
potential return on investment (ROI).

h) Risk Assessment: Identify potential risks and
challenges associated with entering or operating in the
Ophthalmic Surgical Knife market and develop
contingency plans.

i) Conclusion and Recommendations: Summarizing
findings and providing recommendations based on
market analysis.

J)  Monitor and Adapt: Continuously monitoring market
conditions,  customer  feedback and  industry
developments to adapt business strategies and remain
competitive.

3. Value Proposition of Ophthalmic Surgical Knife
Developing a specific value proposition business model
usually represents an important aspect of the field
development process. Which will also point out the unique
features and benefits of ophthalmic surgical knife to target
customers along with other procedures. Key features of
ophthalmic surgery knives include superior sharpness,
design and compatibility with various surgical techniques.
Additionally, the value proposition should emphasize cost-
effectiveness and potential improvement in surgical
outcomes, which is patient satisfaction.

4. Process of Ophthalmic Surgical Knife Manufacturing
The process involved in surgical knife manufacturing in the
ophthalmic industry is a carefully orchestrated series of
steps that require precision, quality control, and adherence
to strict standards. Fig. 2 shows the process flow chart of
making ophthalmic surgical knives. Below is an overview of
the typical process involved in manufacturing surgical
knives for ophthalmic surgery:
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Fig 2: Process flow chart of making ophthalmic surgical knives

Material Selection: The first step is to select the
appropriate materials for the surgical knives which is shown
in fig.3. High-grade stainless steel wire are commonly used
due to their durability, resistance to corrosion, and
compatibility with the human body.

Fig 3: Selection of ophthalmic surgical knives raw material

Forging by hamming tool: Once the materials are selected,
the manufacturing process begins with the production of
knife blanks. These blanks are usually cut or stamped from
large sheets or coils of selected material which is shown in
fig.4.

—

-_—

Fig 4: Ophthalmic surgical knives raw material shape after forging
a) Trimming: After the forging process, the raw material
needs to be trimmed using trimming dies to cut the right
shape.

b) Heat Treatment: After shaping, the knife blanks
undergo a heat treatment process to achieve the desired
hardness and temper. Heat treatment strengthens the
knives and ensures they can withstand the stresses of
surgical use.

Grinding and Shaping: The knife blanks undergo
precision grinding and shaping processes to achieve the
desired blade geometry which is shown in fig.5.
Grinding machines equipped with diamond or abrasive
wheels are used to shape the knife edges to ensure
sharpness and precision.

c)

Fig 5: Ophthalmic surgical knives after grinding

a) Surface Finishing: Surface finishing is carried out to
smoothen the knife's surface, removing any
irregularities or imperfections resulting from the
previous steps. This process enhances the knives'
aesthetics and facilitates better cleaning and
sterilization.

b) Handle Attachment: For knives with handles, the

handles are attached at this stage which is shown in
fig.6. Handles can be made of various materials,
including plastic, metal, or composite materials, and are
designed to provide ergonomic grip and comfort for the
surgeon.

Fig 6: Ophthalmic surgical knives with handle
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a) Quality Control and Inspection: Throughout the
manufacturing process, rigorous quality control and
inspection measures are implemented to ensure that
each knife meets the required standards for sharpness,
dimensions, and overall quality. Any knives that do not
meet the set criteria are rejected or undergo further
adjustments.

b) Sterilization and Packaging: Once the knives pass the
quality control checks, they undergo a sterilization
process to ensure they are free from any potential
contaminants. Sterilization methods may include
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ethylene oxide gas, gamma irradiation, or autoclaving.
Following sterilization, the knives are packaged in a
way that maintains their sterility until they are used in
surgery.

4. Inventory and measurement of product quality
Inventory and product quality measurement are critical
aspects of maintaining efficient operations and delivering
high-quality products to customers. Here is an overview of
inventory management and quality measures for ophthalmic
knife as shown in Table 1:

Table 1: Inventory and measurement of product quality for Ophthalmic surgical knife

’\SIL" Component/ Process|Characteristic Checked/ Parameter|Test Equipment/ Method of Check|Extent of check /Agzzgl;;;i??_r::iits
1 Wire cut length Vernier 10% (36+£0.5)mm
2 Temparing hardness Hardness Taster 10% (70-75)R.C.
3 Acidification color Visual - -

4 Thinning thickness Micro-meter 100% (0.14-0.15)mm
5 Bending Angle Angle Protector 100% 450
6 Blade Finishing length Scale 100% 16mm
7 Gum Pasting concentricity Visual 100% Ok
8 Feather Cutting Feather free Visual 100% Ok
9 Cleaning Wiping Visual 100% Ok
Final Inspection
1 | Sharpness Checking - Fine Plastic Paper 100% Ok
2 Box Up - By Hand 100% -
3 Packaging - Selling Machine 100% Ok
4 Sterilization - ETO Gas 100% Ok

Effective inventory management and product quality
measurement contribute to lower operational costs,
improved customer satisfaction, and a competitive edge in
the market. Inventory and quality management processes
must be regularly reviewed to meet changing market
demands and customer expectations.

5. Conclusion

The science and technology advancements in ophthalmic
surgical knife manufacturing have significantly improved
the quality, safety, and efficacy of these essential
instruments. Surgeons can now perform delicate eye
surgeries with greater confidence, leading to better patient
outcomes and reduced healthcare costs. Continued research
and innovation in this field hold the potential to
revolutionize ophthalmic surgery further. By shedding light
on the design and development of advanced surgical knife
manufacturing in the Indian ophthalmic industry, this paper
aims to contribute to the knowledge base and foster further
advancements in this critical area of medical technology.
Development of an innovative ophthalmic surgical knife for
eye surgery requires a systematic and well-defined business
model. This paper outlines the key steps involved in this
process, including market analysis, value proposition
development, target customer segmentation, and
commercialization strategy. By following these steps, a
sustainable and profitable enterprise in the ophthalmic
surgical equipment industry can be created, ultimately
leading to improved patient outcomes and improved surgeon
satisfaction.
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