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Healthcare Professionals and Medical
Gloves

x Constantly exposed to potentially harmful
Infectious agents, e.qg. HIV, Hepatitis B & C.

x Need protection during their course of work,
especially when in contact with contaminated
blood and body fluids.

x One safety measure Is the use of appropriate
medical gloves.



Medical Glove Types
|

Examination Surgical
Natural rubber latex Natural rubber latex
Vinyl (PVC) Polychloroprene
Nitrile Co-polymer

Nitrile




Question

Do ALL gloves provide the
same degree of
safety measurehat
healthcare professionals need?




Different Glove Materials

\

Different barrier properties
&
Different glove qualities



Why

Natural
Rubber Latex Gloves? ™




Aspects of Interest

Barrier Properties:

ABarrier performance

AComfort, fit, durability
ATear resistance,

ATactile sensitivity

Potential Health Risks:

A Latex protein allergy
A Chemical toxicity (DEHP)

Environmental Impact

New Glove Certification Prograr

N




Barrier Protection

The single most important criterion

Ability to provide very effective barrier
protection against blood pathogens a

harmful infections
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Barrier Effectiveness ofPunctured Gloves

Against Viral Penetration
(Resealing Properties)

Challenge virus FX 174, diameter = 27 nm

Needle diameter = 0.22mmNeedle diameter = 0.45 mm
Gloves Virus leak Virus leak
(% of gloves) (Volume, ml)
Vinyl 718% 31 18
Nitrile 53% 81 11
NR latex Zero failure 0.0137 0.023

(Hasma & Othman 2001)



Comfort and Fit

Ability of gloves :
# to stretch

# to remain soft

# conform to hand

Latex > Nitrile , Neoprene > Viny!



Durability of
Medical Examination Gloves

NR latex

Nitrile >>> Vinyl
Polychloroprene

FDATANAssessment of the Dur abi
Gl oveso, J. Occupational & E
607-612



Tactile Sensitivity

Latex >> Synthetics




ASTM Glove Standards|
Lower specifications for nonlatex gloves

Surgical Examination
Property

NR SR | NR Vinyl Nitrile Poly-

Chloroprene

Min. TS (MPa) | 24 17 |18/14 9 14 14
(Strength)
Min. EB (%) | 750 650 | 650 300 500 500
(Elasticity) (ASTM D3577) | (D3578) (D5250) (D6319) (D6977)

NR T natural rubber latex

SR, Vinyl, Nitrile, Polychloroprenei synthetic, noratex




ISO Glove Standardsl
Lower specifications for nonlatex gloves

Surgical Examination
Property

NR SR NR SR Vinyl
Min.Forceat-Break 12.5 9.0 70 7.0 70
(Strength)-N
Min. EB (%) /00 600 650 500 350
(El asticity) (ISO 10282) (SO 111931) (1SO111931) (ISO 111922)

NR 1 natural rubber latex
SR (Nitrile, Polychloropreng Vinyl i synthetic, noratex




EN Glove Standardsi

Lower specifications generally for nonlatex

gloves
Surgical Examination
Property
NR SR NR/SR  Others
Min.ForceatBreak | >12 >9.0 >90 >36
(Strength )N
(EN 4552-2000) (EN 4552-2000)

NR T natural rubber latex

SR (Nitrile, Polychloroprengi synthetic, noflatex
Others 1 vinyl




AS/NZ Glove Standardsl
Lower specifications for nonlatex gloves

Surgical Examination
Property
NR SR NR/SR
Min. TS (MPa 23 17 21
(Strength)
Min. EB (%) /00 550 700
(Elasticity) (ASINZS 4179:1997) (ASINZS 4011:1997)

NR 1 natural rubber latex
SR, Nitrile, Polychloroprend synthetic, nofatex




Potential Health Risks

Latex Protein Allergy

Chemical Toxicity
(DEHP in Vinyl products)




x Natural rubber latex gloves, wit
their excellent barrier protectiol
are preferred.

x However, latex allergy associated with
their use In recent yearsa concern

x (Glven rise to various synthetic alternatives
e.g. vinyl, nitrile, chloroprene (neoprene).



Hevea Brasiliensis Latex

It contains:

A Rubber particles

A Proteins

A Carbohydrates

A Inorganic constituents
A Water




Latex gloves with

High residual proteins

High powder content

Cause of allergy



Latex Glove Line (Schematip

Compounding
Carbamate

Thivram
Mercaplobenzothiazole
Thiourea

Phenol

Quinalone
Phenylendiaming
Hydroxytoluene

Natural Rubber Collection Concentration
Latex Harvesting Container From 30-60°%
with NH, Solid

Brush or
Ultrasonic
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Residual proteins (ug/g)

Protein/Antigen Reduction by Improved
Processes

Protein content

1600 + 2000 -

Residual anitgenic proteins (ug/qg)

1P) 2(P) 3(P) 4(P) 5(PF)

Gloves

Antigen level

1800 4
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1400 4
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800 1
6004
4001

200 1}

B Older process

B Improved

P= Powdered
PF =
Powder free

1P) 2(P) 3(P) 4(P) 5(PF)

Gloves Yeang et.al. 2003



Residual Proteins with Allergens in Gloves

. B

Primary Sensitizer
NOT Powder

. B

Need to avoid High Protein gloves with
excessive glove powder



Adverse Reactions

(Post operational)

# Tissue adhesion
# Wound healing
# Granulomas

Cause :
Presence oforeign microbodies



Foreign micro-bodies assotialédvwyiih
human adhesions
Surgical sutures (2%)

Starch (3%) New textures (2%)
~_ \ |

Oil (1%)
Others (12%)

Gauze lint (80%)

(Duron et.al.1997)



Powderfree gloves
..
Low protein content
Due to extensive washing, and chlorine treatmer
during processing

Powdered gloves

..
Can also have low protein conténtising

modern technologies



Glove Intervention Use of low protein/allergen
gloves In place of high protein/allergen gloves

TenHospital Studieg1998i 2006)

# Dramatic drop in latex protein allergy incidence

# Latex allergic workers wearing synthetic gloves
could work safely alongside their colleagues
donning latex gloves

# Allergic individuals did not have to change jobs or
retire because of latex allergy

# One reported no increased cost incurred, while
Mayo Clinic had a saving of $200,000 per year.




Impact of LowProtein Latex Gloves

K.Kelly, MD. Former Chair of Latex Allergy Comm., AAAAI and Assoc

Dean of Clinical Affairs, Medical College of Wiscon@itealthLink, August
2005)i

# flLatex allergy episodes in decline, prevalence drops
from 861 2% i n 19900s to abc

#nMai nly due to a change
manufactured a1006f ol d drop in all er

#nMany HCWO0Os are back to
all erglic reactions, . epat
to go i nto the hospital

#nLatex allergic 1 ndivi dtu
avoid latex contact 0



Impact of LowProtein Latex Gloves

D. Beezhold, PhD.NIOSH & G. SussmanMD (University of
Torontg, Lessons Learned from Latex Allergi&eptember 2005

# N L opnotein, powdefree gloves have drastically reduced
exposure to the healthcare setting

# THowever, 1t I sllegieheatcaawonkersft
onlywearnod at ex gl oves. o

J.N. Fink, Professor of Medicine, Medical College of Wisconsi
Latex Allergy in the Surgical Environme&eptember 2005

#Ne.it appears that theoepi de




Chemical Toxicity

[DEHP: 2 Drethyl hexyl phthalale

DEHP is a highly toxic plasticizer usec
INn manyvinyl glovesto make them
more flexible

Often 3050% In vinyl products



DEHP can leach out from vinyl gloves

| when in contact with blood or body
fluids of patients during medical
procedures

| when in contact with food
during food handling




