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Executive Summary

India's industrial workforce confronts a hand injury burden that remains, paradoxically, both pervasive
and preventable. Hand injuries account for the single largest category of workplace trauma across
manufacturing, metals processing, construction, and energy extraction—and yet the majority of Indian
industrial operations continue to procure hand protection based on price rather than performance,
using gloves that are neither specified for the hazards workers face nor evaluated against
internationally recognised safety standards.

This whitepaper, prepared by PSC Hand Safety India Private Limited, examines the evolving
landscape of global glove safety standards—uwith particular attention to the divergence and
convergence of European (EN) and American (ANSI) frameworks—and argues that a more rigorous,
multi-parameter approach to glove selection is both technically warranted and commercially
achievable. Drawing on the latest EN 388:2016 and ANSI/ISEA standards for cut, impact, puncture,
tear, and abrasion resistance, the paper provides a practical framework for safety professionals,
procurement managers, and operations leaders in India.

Three Critical Gaps in India's Current Hand Safety Posture

An assessment of hand protection practices across Indian industry reveals three systemic shortfalls
that, taken together, explain why hand injury rates remain stubbornly high despite growing investment
in workplace safety programmes:

» Standards Literacy: Most procurement decisions are made without a functional
understanding of what EN 388 or ANSI/ISEA ratings actually measure—and critically, what
they do not. A glove marked EN 388 4X43EP is not simply 'better' than one marked 4X42EP;
the ratings represent specific, discrete performance thresholds across five independent
parameters.

+ Single-Metric Selection: Cut resistance, while important, is only one of five performance
parameters in the EN 388:2016 framework. In applications such as metals processing, oil and
gas drilling, and heavy fabrication, impact and puncture resistance frequently represent the
primary injury mechanism. Specifying a high cut-level glove for a task that demands impact
and abrasion protection is a category error that increases injury risk while consuming safety
budget.

+ The Compliance-Protection Gap: The presence of a glove on a worker's hand is not
evidence of protection. The PVC-dotted cotton gloves that remain ubiquitous across Indian
industrial sites offer near-zero defence against the blunt back-of-hand impacts that constitute
one of the most prevalent injury mechanisms in oil and gas and heavy manufacturing.

I10Lakh 40% 70%

Average Cost Per Hand Injury Of All Hand Injuries Are Workers Still Unprotected
Direct and indirect costs including Cuts/Lacerations Percentage of industrial workers
medical, compensation & lost Bureau of Labor Statistics globally not wearing appropriate
productivity benchmark applicable to Indian hand protection (OSHA)

heavy industry
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The paper concludes with a forward-looking assessment of emerging glove technologies—including
multi-hazard yarn constructions, sensor-integrated monitoring, and sustainability-driven material

innovation—and a framework for building a genuinely protective hand safety programme that goes
beyond mere compliance.
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1. The Hand Safety Imperative

The Scale of the Problem

Hands are the primary interface between the human body and the industrial environment. They are
also, by a significant margin, the most frequently injured part of the body in manufacturing,
construction, and resource extraction. Globally, hand injuries represent approximately 28 percent of
all workplace injuries—a proportion that rises to between 35 and 45 percent in heavy industries such
as metals processing and oil and gas, where manual handling of sharp, heavy, or high-energy
materials is intrinsic to the work.

The economic consequences are substantial. A single recordable hand injury—even one that does
not involve permanent disability—carries an average direct cost of approximately USD 41,000 in the
United States, a figure that translates to roughly %29 lakhs in the Indian context when adjusted for
comparable medical, compensation, and productivity loss components. Severe injuries involving
amputation, tendon damage, or complex fractures can easily exceed %1 crore in total lifetime cost.

But the more important dimension is human. A hand injury is rarely a clean, self-resolving event.
Damage to tendons, nerves, and bones—common in crush and impact injuries—frequently results in
partial or permanent loss of function, with cascading consequences for a worker's economic security,
psychological wellbeing, and family stability.

KEY INSIGHT

The Compound Injury Problem

Indian industrial data consistently shows that hand injuries cluster in specific high-risk tasks: manual
handling of sheet metal edges, working in confined spaces around rotating machinery, pipe
handling in oilfield operations, and assembly work on fabrication lines. The common thread is not
simply hazard intensity—it is the absence of task-specific protection matched to the actual hazard
profile of the work being done.

Injury Types: What We Are Protecting Against

The hand injury landscape is not monolithic. Five primary injury mechanisms account for the majority
of occupational hand trauma, and each requires a different technical response from protective
equipment:

+ Cuts and Lacerations: Caused by contact with sharp edges, blades, or abrasive surfaces.
The most common injury category, accounting for 40 to 45 percent of hand injuries. Mitigated
by cut-resistant liners and coatings.

* Impact and Crush: Caused by blunt force—dropped objects, pinch points, caught-in
machinery, or striking hazards. Back-of-hand impacts are particularly prevalent in oilfield and
heavy construction. Mitigated by structured TPR (Thermoplastic Rubber) guards and padded
dorsal protection.

*  Puncture: Caused by penetration of sharp points—wire ends, metal burrs, nails, and
protruding fasteners. Distinct from cut hazards in that the force is concentrated at a single
point. Mitigated by dense, tightly-constructed liner materials with high puncture scores.

* Abrasion and Friction Burns: Caused by repeated contact with rough surfaces—cable,
chain, raw metal, rope. Glove degradation from abrasion is also a significant factor: a glove
that has lost its protective integrity through wear provides less protection than its label implies.

Confidential | For Distribution by PSC Hand Safety India Private Limited Page 4




PSC Hand Safety India | 2026 Whitepaper

The Hand Safety Imperative

* Tear and Snag: Caused when a glove material catches on a moving object or sharp
protrusion, exerting lateral force that can damage both glove and hand. Relevant particularly in

tasks involving rotating or moving machinery.

EN 388 Test

Injury Type

Cut / Laceration

Impact / Crush

Puncture

Abrasion

Tear

Primary Industries at Risk

Metals, Glass, Food,
General Mfg.

Oil & Gas, Mining,
Construction

Metals, Recycling,
Construction

Fabrication, Logistics,
Qilfield

Manufacturing, Agriculture

Key Glove Parameter

TDM Cut (A1-A9 or A—
F)

Impact (ANSI 1-3 / EN
PIF)
Puncture Score (1-4)

Abrasion Cycles (1-4)

Tear Resistance (1-4)

ISO 13997 TDM

EN 388 Impact / ANSI
138

EN 388 Puncture

EN 388 Abrasion

EN 388 Tear

Table 1: Injury Types, At-Risk Industries, and Corresponding EN 388 Test Parameters
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2. Decoding the Standards Landscape: EN vs. ANSI

Two primary standards architectures govern the testing and rating of industrial hand protection
globally: the European EN 388 framework, administered under the CE marking system, and the
American ANSI/ISEA standards, managed by the International Safety Equipment Association. Both
are widely referenced in India—EN 388 because it has historically been the dominant global standard
for imported gloves, and ANSI because of the growing market presence of American brands and the
ANSI 138 impact standard, which represents the most rigorous impact testing protocol currently
available.

Understanding these standards—and their key differences—is a prerequisite for intelligent glove
procurement. The following sections examine each framework in turn, with emphasis on how they
have evolved in response to advances in glove material science and real-world injury data.

2.1 EN 388:2016 — The Revised European Standard

What Changed, and Why It Matters

The EN 388 standard for mechanical risks underwent a significant revision in 2016, producing a
substantially more informative rating system than its predecessor. The original EN 388 standard used
a 'Coup’ test for cut resistance—a rotating blade test that proved fundamentally unreliable for modern
high-performance gloves. Hardened synthetic fibres such as HPPE and stainless steel blunted the
coup test blade rapidly, causing the result to default to an 'X' rating—informationally useless for
procurement decisions.

The 2016 revision addressed this by incorporating the TDM-100 linear blade test (ISO 13997) as the
primary cut resistance metric, expressed in Newtons of force required to cause a cut through 20 mm
of blade travel. This is the same test method used in the ANSI/ISEA 105 standard, enabling
meaningful cross-framework comparison for the first time.

A second major addition was the inclusion of an impact resistance rating—a pass/fail test against a 7
kN threshold applied to the knuckle zone. While limited compared to the ANSI 138 standard (which
tests multiple zones at graduated levels), this addition acknowledged impact as a distinct and
measurable hand hazard.

STANDARDS EVOLUTION

Reading the EN 388:2016 Symbol

A fully rated EN 388:2016 glove carries a six-digit code. For example, a glove rated 4X43EP
indicates: Abrasion = 4 (highest), Coup Cut = X (blade dulled, see TDM result), Tear = 4 (highest),
Puncture = 3 (high), TDM Cut = E (22—29N), Impact = P (pass). Understanding each position is
essential—a high abrasion score does not imply high cut resistance, and vice versa.

Position Parameter Scale Test Method
1 Abrasion Resistance 1—4 (4 = highest) EN 388 Abrasion

2 Coup Cut Resistance 1-50or X Rotating Blade (legacy)

3 Tear Resistance 14 EN 388 Tear

4 Puncture Resistance 14 EN 388 Puncture

5 TDM Cut Resistance A—F (F = highest) ISO 13997 TDM

6 Impact Resistance P (pass) or blank EN 388 Impact
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Table 2: EN 388:2016 Rating Symbol — Six Positions Decoded

2.2 ANSI/ISEA 105 — The American Cut Standard

The American National Standards Institute cut rating system, formalised in ANSI/ISEA 105, uses the
same TDM test method as EN 388:2016 but expresses results on a nine-level scale from A1 to A9,
measured in grams of force (rather than Newtons as in the EN system). This provides finer granularity
at the upper end of the cut resistance spectrum—a distinction that matters considerably when
specifying gloves for high-risk tasks such as sheet metal stamping or glass handling.

The conversion between the two scales is straightforward: the EN 388 TDM cut levels (A through F)
align approximately with ANSI A1 through A9, as shown in Table 3 below. Because both standards
now use the same underlying test, an ANSI A5 rating is substantively comparable to an EN 388 TDM
rating of D or E—a development that has simplified global procurement considerably.

Force Required EN 388 TDM

ANSI Cut Level (grams) Equivalent

Typical Applications

A1 200-499¢g A Light assembly, dry goods handling

A2 500-999¢g B Packaging, light automotive

A3 1,000-1,499¢g C Material handling, HVAC, construction

A4 1,500-2,199¢g D Metal fabrication, light stamping

A5 2,200-2,9999g E Sheet metal handling, scrap metal,
recycling

A6 3,000-3,999¢g E/F Glass handling, heavy fabrication

A7-A9 4,000g+ F High-risk metal stamping, glass
processing

Table 3: ANSI/ISEA 105 Cut Levels with EN 388 TDM Equivalents and Application Guidance

2.3 ANSI/ISEA 138 — The Impact Standard That Changed the Industry

The most consequential recent development in hand protection standards is the release of ANSI/ISEA
138-2019, the first comprehensive American standard for impact-resistant gloves. Where the EN 388
impact rating offers only a binary pass/fail against a single knuckle-zone threshold, ANSI 138 tests 18
points across two hand zones—the finger zone (five tests per hand, one per finger) and the knuckle
zone (four tests per hand, one per knuckle—and delivers a three-level graduated rating.

This granularity matters enormously in practice. A glove that passes the EN 388 knuckle test may
offer inadequate protection at the finger tips—the zone most exposed to dropped objects and pinch-
point impacts in many drilling and fabrication tasks. ANSI 138 makes these distinctions explicit.

Impact Zones

Standard Test Method Result Format Coverage
Tested
EN 388:2016 Knuckles only (4 5.5 Ibs striker, 5J Pass (<7kN) / Knuckles only
specimens) energy Fail
ANSI/ISEA 138 Fingers + Knuckles 5.5 Ibs striker, 5J Level 1 (s9kN), 2  Fingers &
(18 pts) energy (<6.5kN), 3 Knuckles
(<4kN)
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Impact Zones

Standard Test Method Result Format Coverage
Tested
Ironclad Standard Fingers, Knuckles, 16.8 Ibs, 15-37J Multiplication Full dorsal
Metacarpal cadaver study factor (3x—10x) coverage

Table 4: Impact Standard Comparison — EN 388, ANSI 138, and Ironclad Global Standard. Source Ironclad Glovepedia

PROCUREMENT IMPLICATION

Why ANSI 138 Level Matters for High-Risk Tasks

An impact glove rated ANSI 138 Level 2 must transmit no more than 6.5kN across all 18 test points.
Level 3 reduces this to 4kN—a threshold calibrated to significantly reduce the risk of bone fracture
from typical industrial impact events. For oilfield floor operations, heavy fabrication, and mining
applications, Level 2 or Level 3 specification should be considered a minimum requirement, not a
premium option.
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3. Beyond the Cut Rating: Yarn Technology and Multi-
Hazard Selection

The Limits of Single-Metric Procurement

The proliferation of cut resistance ratings has, paradoxically, created a new failure mode in industrial
hand safety: the conflation of cut resistance with overall glove protection quality. Safety buyers who
specify an A5 or EN E-rated glove for a task that is primarily an impact or abrasion hazard are not
making a safer choice—they are making a more expensive version of the same mistake.

The performance parameters in EN 388 are genuinely independent. A glove with a high cut rating
may have poor abrasion durability—meaning it offers rated protection when new but degrades to a
fraction of its tested performance within days of heavy use. A glove engineered for maximum cut
resistance using a dense steel-core construction may simultaneously offer poor puncture resistance,
because the tightly wound filaments deflect a blade but provide no resistance to a sharp point.

Effective glove selection requires a hazard analysis that maps each task's injury mechanisms to the
relevant performance parameters, then specifies a glove—or glove combination—that meets
threshold requirements across all identified hazards.

KEY PRINCIPLE

A higher cut rating does not necessarily mean a safer glove. It simply means higher resistance to
one specific mechanism. Real-world protection is determined by how well a glove's full performance
profile matches the complete hazard profile of the task.

3.1 Understanding Yarn Technology

The Building Blocks of Cut Resistance

Cut-resistant gloves are engineered from the fibre level upward. The primary structural element is the
yarn—itself a composite of multiple fibres wound in specific configurations to achieve target
performance properties. The most common high-performance fibre types used in modern industrial
gloves are as follows:

. Cut Abrasion Heat Relative

ALLOLYTD SELTE Strength Resistance Resistance (e Cost
Nylon / Filament Low Medium Low High g
Polyester
Aramid Staple High Medium High Medium R
(Kevlar®)
HPPE (Ultra-PE) Filament High Medium Low High R
HPPE + Filament High Very High Low High R
Tungsten
Glass Fibre Filament High High Very High Low R
Stainless Steel Filament V. High Very High Very High Low R
Engineered Mixed Varies High—V. High Varies High RIR
Blends

Table 5: Cut-Resistant Fibre Comparison — Key Performance Attributes
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3.2 The HPPE + Tungsten Advantage: When Abrasion Cycles Matter
More Than Cut Level

High Performance Polyethylene (HPPE)—also marketed under trade names such as Dyneema® and
Spectra®—is the dominant fibre in modern cut-resistant gloves. HPPE offers an exceptional strength-
to-weight ratio, high cut resistance, and excellent wearer comfort. However, standard HPPE has a
significant vulnerability: relatively modest abrasion resistance. In tasks involving sustained frictional
contact—cable handling, pipe manipulation, sheet bundle sliding—an HPPE glove can lose a
substantial fraction of its protective liner integrity within a shift.

The engineering response to this limitation has been the development of tungsten-infused and
tungsten-wrapped HPPE yarn constructions. By incorporating tungsten filaments—either as a core
around which HPPE is wound, or as a co-wound element—manufacturers can achieve abrasion
resistance that is multiples higher than standard HPPE, while maintaining the cut resistance and
comfort advantages of the base material.

CRITICAL INSIGHT

Abrasion Cycles: The Hidden Variable in Glove Selection

A standard HPPE yarn glove rated A4 for cut may sustain 500-800 abrasion cycles before liner
degradation compromises its cut protection. The same glove constructed with tungsten-infused
HPPE can sustain 2,000 cycles or more—a fourfold improvement in service life that directly reduces
per-unit protection cost. In high-abrasion tasks such as sheet metal bundle handling, rebar tying, or
pipe rolling, specifying for abrasion durability is not a premium preference—it is sound economics.

The practical implication for procurement is clear: in applications where gloves are consumed rapidly
through abrasion—and where workers compensate by removing or doubling up worn gloves—the
higher up-front cost of a tungsten-infused construction typically delivers a lower total cost of protection
and, more importantly, a consistently higher level of protection across the full wearing period.

3.3 Coating Technology and Its Impact on Performance

The protective liner of a knit glove is only one component of its performance profile. Most knit gloves
are finished with a palm or full coating—typically latex, nitrile, polyurethane, or neoprene—that
significantly affects grip, durability, chemical resistance, and tactile sensitivity. Coating selection is as
important as liner selection for many applications.

Oil/Grease

Coating Type Wet Grip Grip Durability

Flat Nitrile Medium Low Low High Best for dry, clean
environments

Foam Nitrile High High High Medium Excellent wet/oily
environments; breathable

Sandy Nitrile High Medium Medium Medium All-purpose; increased
surface area

Polyurethane Medium High High Medium Good tactility; not for high
heat
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Oil/Grease

Coating Type Dry Grip Wet Grip Grip Durability
Latex High Low Low High Allergy risk; avoid oil-based
products
Neoprene High High High High Heat and flame resistant

Table 6: Glove Coating Comparison — Grip Performance and Durability Characteristics
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4. Special Focus — Metals Processing and Sheet Handling

Metals processing represents one of India's most rapidly expanding industrial sectors, with steel
production exceeding 140 million metric tonnes per annum and significant growth in downstream
fabrication, stamping, and precision machining. It is also among the highest-risk environments for
hand injury—and the sector where single-parameter glove selection is most likely to result in
inadequate protection.

4.1 The Multi-Hazard Profile of Metals Processing

A worker handling sheet metal bundles in a fabrication facility faces a hazard profile that is
simultaneously complex and often underappreciated. The following hazard analysis illustrates why cut
resistance alone is an insufficient selection criterion for this environment:

*  Cut hazard: Sheet metal edges—particularly after shearing or stamping—carry burrs and
sharp linear edges that present a genuine laceration risk. ANSI A4 to A6 cut resistance is
appropriate for most sheet handling tasks.

*  Puncture hazard: Metal filings, drill swarf, punching slugs, and wire tie ends are ubiquitous on
fabrication floors. These create point-impact puncture risks that are distinct from cutting risks—
a glove with an A5 cut rating may have a puncture score of only 2, offering limited protection
against a 6mm metal sliver.

« Abrasion hazard: Sliding sheet bundles over raw metal surfaces generates sustained
frictional contact. Gloves with inadequate abrasion resistance wear through at the palm within
days, exposing workers to unprotected contact with precisely the hazards the glove was
selected to mitigate.

* Impact hazard: Dropped sheet metal, closing press guards, and pneumatic clamping systems
generate blunt-force impacts to the dorsal hand. Back-of-hand impact injuries are
disproportionately common in fabrication environments.

» Vibration and fatigue: Extended use of power tools in metalworking generates hand-arm
vibration syndrome (HAVS) risk, which appropriate anti-vibration gloves—specified
separately—can partially mitigate.

Primarv Hazard Secondary Min. Cut Min. Impact

ry Hazard Level Puncture Protection?
Sheet bundle Abrasion Cut + Puncture A4/ END Level 3 Recommended
lifting (EN388) (dorsal)

Sheet edge Cut Abrasion A5/ENE Level 2 Optional
deburring

Press/stamping Impact Cut + Crush A3/ENC Level 2 Required

ops (ANSI 138 L2)
CNC machine Cut Puncture A4 /END Level 3 Optional
tending

Rebar tying / Abrasion Puncture A3/ENC Level 3 Optional
handling

Scrap metal Cut + Tear Abrasion A5+ /ENE Level 3 Recommended
handling

Table 7: Metals Processing Task Hazard Matrix and Glove Specification Guidance
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SELECTION PRINCIPLE

There is no universal glove. Protection must be matched to the mechanism of risk, not generalised
across environments. A facility that issues a single glove for all metalworking tasks is
simultaneously over-protecting some workers and under-protecting others—often without knowing
which is which.

APPLICATIONS INSIGHT

Why Sheet Bundle Handling Demands Abrasion AND Puncture—Not Just Cut

In a study of hand injuries at a large Indian steel service centre, over 60 percent of recordable hand
injuries involved puncture from swarf and metal filings, or abrasion burns from sliding bundles—not
lacerations from sheet edges. The facility's gloves were specified at A5 cut, but had an EN 388
puncture score of 2 and abrasion score of 2. Upgrading to a tungsten-infused HPPE construction
with an EN 388 profile of 4X44EP reduced hand injuries by over 70 percent in the following year.
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5. Beyond PPE: Why Gloves Are the Last Line of Defence

A fundamental principle of occupational safety—enshrined in the hierarchy of controls, endorsed by
both OSHA and the Indian Factories Act framework—is that Personal Protective Equipment
represents the least preferred method of hazard control. PPE, including gloves, does not eliminate or
reduce the hazard; it places a barrier between the worker and the hazard. When that barrier fails—
through wear, incorrect specification, or simple non-use—there is no remaining protection.

This is not an argument against gloves. It is an argument for understanding what gloves can and
cannot do, and for building hand safety programmes that do not treat glove distribution as a complete
safety solution.

5.1 The Hierarchy of Controls Applied to Hand Safety

Applied to hand hazard management, the control hierarchy produces a clear sequence of preferred
interventions, from most to least effective:

« Elimination: Remove the hand hazard entirely. Automate the handling of sharp sheet metal
edges; replace manual pipe-breaking with powered equipment; redesign assembly processes
to eliminate sustained grip on sharp components. Where elimination is feasible, it provides
total protection.

» Substitution: Replace the hazardous material or process with a less hazardous alternative.
Use pre-deburred sheet metal stock; specify plastic fasteners instead of metal where function
permits; use shot-blasted rather than flame-cut steel surfaces in handling areas.

« Engineering Controls: Physically separate workers from hazards through design. Install
guarding on press brakes and stamping machines; use mechanical lifts and sheet-handling
magnets; fit automated dunnage systems on conveyor lines.

« Administrative Controls: Reduce exposure through work practice changes. Implement
mandatory glove use policies with verification; rotate workers to limit sustained high-risk
exposure; train workers to identify and report hand hazards; use visual demarcation to restrict
access to high-risk zones.

« PPE — Gloves: When the above controls cannot fully eliminate residual hand hazard,
properly specified and maintained gloves provide the final barrier between a worker's hand
and injury. At this level, specification quality is critical: the wrong glove provides false
confidence, not protection.

PROGRAMME DESIGN PRINCIPLE
Protect AND Prevent

The most effective hand safety programmes combine engineering and administrative controls with
task-specific PPE specification—not PPE alone. Facilities that achieve sustained hand injury
reductions of 80 percent or more consistently report three common elements: (1) a hazard-specific
glove matrix rather than a single 'site glove'; (2) frontline worker engagement in glove selection and
feedback; and (3) regular glove inspection and replacement protocols based on wear indicators, not
fixed-interval replacement.

5.2 What the Right Glove Can and Cannot Protect
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It is equally important to be precise about the scope of protection that task-specific gloves provide,
and to avoid overstating it in safety communications—a common error that erodes worker trust and
compliance.

Does NOT Protect

Glove Type Protects Against Against Key Limitation

Cut-Resistant Liner Linear blade contact, Puncture, impact, crush | Cut rating degrades with
edge lacerations injuries abrasion

Impact (TPR) Glove Blunt dorsal impacts, Palm cuts, chemical No palm impact protection
pinch points exposure, vibration

Puncture-Resistant Wire, nail, metal filing Edge cuts (different Stiffness reduces dexterity
penetration mechanism)

Chemical-Resistant Liquid and vapour Mechanical hazards Not a mechanical-hazard
chemical exposure (cut, impact) glove

Multi-Hazard Edge cuts AND dorsal High-level puncture, Performance trade-offs exist

(Cut+lmpact) impacts chemical exposure

PVC-Dotted Cotton Light abrasion, mild grip = Cuts, impacts, Should not be used in
enhancement puncture—essentially industrial settings

none

Table 8: Glove Capability Matrix — Protection Boundaries by Type

The safest hand is not the best protected one. It is the one not exposed at all.
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6. India's Hand Safety Journey: From Polka Dots to Impact
Protection

India's hand safety story is, in many respects, a story of two distinct eras—separated not by a decade
of regulatory change, but by the introduction of technology and the willingness of a handful of forward-
looking operators to demand performance rather than compliance.

6.1 The Polka-Dotted Glove Era

For the better part of four decades, the default hand protection across Indian industrial sites has been
the PVC-dotted knitted cotton glove—a commodity product that offers minimal friction enhancement
on the palm surface but provides no meaningful protection against cuts, impacts, or puncture. These
gloves are inexpensive, widely available through established supply chains, and satisfy the minimum
requirement of 'workers are wearing gloves' that many site safety inspections historically demanded.

In oilfield operations—drilling, workover, and well services—the consequences of this default have
been particularly pronounced. The drilling floor is an environment characterised by heavy, fast-moving
pipe sections, high-tension wireline, and hand-on-pipe contact during routine pipe-racking and make-
up operations. Back-of-hand injuries—fractures, avulsions, and severe contusions from pipe strikes
and dropped tubulars—were, for years, accepted as an occupational inevitability across Indian drilling
operations.

The data behind this complacency is stark. Industry tracking from the international oilfield sector
identified hand injuries as the single largest category of recordable incidents on drilling rigs—and
back-of-hand impacts as the most frequent mechanism within that category. In the US oilfield sector,
this recognition drove the Oil & Gas Industry Safety Committee (comprising ExxonMobil,
ConocoPhillips, Halliburton, and others) to issue a formal call to action in 2007, demanding
engineered hand impact protection. In India, this awareness arrived later—but it arrived.

6.2 The Impact Protection Transformation

PSC Hand Safety India's introduction of impact-protective gloves to the Indian oilfield sector marked a
qualitative shift in what operators and contractors accepted as the standard of hand protection on
their rigs. The KONG impact glove range—developed by Ironclad Performance Wear in direct
response to the 2007 Oil & Gas Safety Committee mandate and validated in partnership with the
University of Wisconsin-Milwaukee's Biomechanics Laboratory—provided for the first time a glove
with engineered, tested impact protection across the fingers, knuckles, and metacarpal zones.

The resistance encountered in the initial adoption phase was familiar: workers and supervisors
accustomed to lightweight cotton gloves found the structured TPR protection of an impact glove
unfamiliar. The bulk perception was real, though the dexterity limitation proved, in practice, to be
manageable and rapidly habituated. What proved far more persuasive than any technical specification
sheet was the experience of workers who wore the gloves through incidents that would previously
have resulted in recordable injuries—and came away uninjured.

INDIA CASE STUDY

Oilfield Industry Adoption

Following PSC's introduction of KONG impact gloves to Indian drilling operations, a leading oilfield
services company reported a 65 percent reduction in recordable hand injuries across their India rig
fleet over an 18-month adoption period. The primary driver was the near-elimination of back-of-hand
fractures and avulsions—injury types that had previously generated significant compensation
liability and lost-time incident rates. The site safety managers reported that worker acceptance
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reached near-universal levels within six months, driven primarily by peer endorsement from workers
who had personally experienced the protective benefit.

The oilfield adoption story is instructive for a broader reason: it demonstrates that the barrier to
meaningful hand safety improvement in India is rarely technical feasibility or commercial availability.
The gloves exist. The standards are clear. The injury data is compelling. The barrier is institutional
inertia—the combination of procurement practices anchored to historical price points, safety cultures
that accept avoidable injuries as unavoidable, and the absence of technical expertise in the supply
chain to connect hazard profiles to appropriate protection solutions.

PSC's role in this ecosystem is precisely to bridge that gap: to provide safety professionals with the
technical literacy to specify correctly, the product range to match that specification, and the
application knowledge drawn from global brand partners who have been solving these problems in
the most demanding industrial environments on the planet.
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7. Future Directions: The Next Generation of Hand
Protection

The hand protection industry is at an inflection point. The convergence of advances in material
science, digital manufacturing, and occupational safety data analytics is producing a new generation
of gloves that move beyond the current trade-offs between protection, dexterity, and comfort—and
that offer new capabilities in monitoring, personalisation, and sustainability.

7.1 Multi-Hazard High-Specification Constructions

The dominant trend at the performance end of the market is the integration of multiple high-
specification features into a single platform. Gloves combining ANSI A5 or A6 cut resistance with
ANSI 138 Level 2 impact protection, EN 388 Level 3 puncture resistance, and high-abrasion tungsten-
infused liners—which would have been technically implausible a decade ago—are now commercially
available and increasingly specified for heavy industry applications.

The engineering challenge is material interference: high-cut-resistance constructions and high-impact-
protection constructions impose competing design requirements. Advances in TPR geometry—
including low-profile impact protection systems that maintain dorsal protection while reducing bulk—
and in engineered yarn architectures that deliver multiple performance attributes from a single
construction are progressively resolving these tensions.

7.2 Smart Gloves and Wearable Safety Technology

The integration of sensor technology into hand protection is moving from research prototype to early
commercial application. Pressure sensors embedded in glove constructions can detect grip force
anomalies—an early indicator of tool fatigue or ergonomic stress. Temperature sensors can trigger
alerts when workers are approaching heat stress thresholds. RFID-enabled gloves can enforce
compliance tracking, ensuring that workers in high-hazard zones are wearing specified protection
before entering controlled areas.

For Indian industrial operations—where compliance verification across large shift workforces is a
persistent challenge—wearable technology integrated into PPE represents a meaningful operational
leverage point.

7.3 Sustainability and Extended Service Life

The environmental case for higher-specification, longer-service-life gloves is increasingly compelling
alongside the economic case. A commodity PVC-dotted glove disposed of after a single shift
generates significantly more material waste per unit of protection delivered than a high-durability
tungsten-infused construction that remains serviceable across weeks of intensive use. The
sustainability agenda in industrial procurement is driving renewed attention to total cost of ownership
metrics that naturally favour performance over price in glove selection.

7.4 Customised Risk Profiling and Digital Specification Tools

The increasing availability of hand injury data—both from internal safety management systems and
from industry-level databases—is enabling more precise, task-specific glove specification. Digital
tools that map recorded injury types and locations to glove performance parameters, generate
specification recommendations, and track actual glove consumption against predicted service life are

Confidential | For Distribution by PSC Hand Safety India Private Limited Page 18




PSC Hand Safety India | 2026 Whitepaper The Hand Safety Imperative

beginning to emerge. For large Indian industrial operations with complex task portfolios, these tools
offer the prospect of moving from a site-wide glove matrix of five or six options to a genuinely task-
optimised protection programme.
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About PSC Hand Safety India Private Limited

PSC Hand Safety India Private Limited is India's specialist distributor for high-performance industrial
hand protection, serving heavy industry, oil and gas, metals processing, manufacturing, and
construction sectors across the country. PSC's mission is singular and focused: to close the gap
between the hand protection that Indian workers are currently provided and the hand protection that
the hazards they face actually require.

Our International Brand Partners

PSC is the authorised Indian distributor for three of the world's most technically advanced industrial
glove brands:

* Ironclad Performance Wear (USA): The originator of engineered impact protection for the
global oilfield industry, and holder of 21 US and international patents in impact glove
technology. Ironclad's KONG range—validated in partnership with the University of Wisconsin-
Milwaukee and adopted by ExxonMobil, Halliburton, ConocoPhillips, and oilfield operators
across six continents—has protected over six million hands from impact injuries since its
launch in 2008. Ironclad's Command range covers the full ANSI A2—A6 cut resistance
spectrum.

* Mechanix Wear (USA): The definitive performance glove for automotive, aerospace, and
precision manufacturing applications. Mechanix Wear's engineering focus on dexterity and
tactile sensitivity—without compromising protection—makes its range the specified choice for
assembly, maintenance, and tool-use environments where fine motor control is as important
as hazard protection.

*  Superior Gloves (Canada): One of North America's most innovative cut-resistant glove
manufacturers, Superior Gloves combines proprietary yarn technology—including their
TenActiv and TriTek engineered constructions—with advanced coating systems to deliver
high-cut-resistance solutions across A2 to A9 levels, with particular strength in multi-hazard
configurations for metal fabrication, glass handling, and aerospace applications.

Our Full Range

In addition to our international brand partners, PSC stocks over 100 glove variants from leading
international and locally available manufacturers including Ansell, Honeywell, and Delta Plus—
ensuring that our customers have access to appropriate solutions across the full spectrum of
protection requirements and commercial parameters.

Our team combines deep technical expertise in hand protection standards and hazard analysis with
practical experience across India's most demanding industrial environments. We do not sell gloves—
we provide hand protection solutions, built on a foundation of hazard understanding, standards
knowledge, and the conviction that every hand injury in Indian industry is a preventable event.

CONTACT PSC HAND SAFETY INDIA

Partner With Us

For technical consultations, site hazard assessments, glove specification reviews, or training
programmes on hand safety standards and glove selection, please contact PSC Hand Safety India
Private Limited. Our technical advisors are available to conduct on-site assessments and provide
task-specific glove specification recommendations across all industrial sectors.
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Disclaimer: This whitepaper is prepared for informational and educational purposes by PSC Hand Safety India Private
Limited. Performance data, standards references, and application guidance are based on publicly available standards
documentation and manufacturer-provided data. All glove selection decisions should be validated against site-specific
hazard assessments conducted by qualified safety professionals. Standards and rating systems are subject to periodic
revision; readers should verify current editions of EN 388, ANSI/ISEA 105, and ANSI/ISEA 138 before making
procurement decisions.
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