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A B S T R A C T 
 
Healthcare textiles are major segment of medical textiles. It is one of the most rapidly expanding sec-
tors in the technical textile market. Present day society is undergoing changes like large population 
size, need of increasing life span of every individual, various situations and hazards of human activity 
and civilization including transport accidents, chemical materials, fire, cold, diseases, and sports. Hos-
pital textiles like gowns, masks, surgical gloves, drapes, bed linens and pillow cases are frequently 
subjected to human blood which causes infections. It is very important to produce textile materials 
which can prevent textile materials from infections by giving blood repellent and antimicrobial finish 
in order to protect patients, hospital workers and surgical team. Therefore, various classes of chemi-
cals have been introduced to impart blood and antimicrobial repellent finishes to the fabrics.  

K E Y W O R D S 

Medical Textiles | Healthcare Textiles | Blood Repellent Finish | Water Repellent Fishes | Antimicro-
bial Finishes  

C I T A T I O N 

Deepti Bhargava- and Deeksha Bhargava (2018): Blood Repellent finishes for Healthcare Textiles: An 
overview. ESSENCE Int. J. Env. Rehab. Conserv. IX (1): 45—53.  

https://doi.org/10.31786/09756272.18.9.SP1.156      https://eoi.citefactor.org/10.11208/essence.18.9.SP1.156  

Original Research Article  

Blood Repellent finishes for Healthcare Textiles: An overview 

Bhargava, Deepti1 and Bhargava, Deeksha2 

1Department of Home Science, Banasthali Vidyapith, Banasthali. Rajasthan  
2National Institute of Design, Ahmedabad, Gujarat  

Corresponding Author: shruti.kanga@mygyanvihar.com   

                                         International Journal for Environmental Rehabilitation and Conservation 
ISSN: 0975 — 6272 

IX (1): 29—33   
www.essence-journal.com 

A R T I C L E  I N F O 

Received: 12 January 2018 | Accepted: 22 April 2018 | Published Online: 15 August 2018 

DOI: 10.31786/09756272.18.9.SP1.156 

EOI: 10.11208/essence.18.9.SP1.156 

Article is an Open Access Publication.  

This work is licensed under Attribution-Non Commercial 4.0 International  

(https://creativecommons.org/licenses/by/4.0/)  

©The Authors (2018). Publishing Rights @ MANU—ICMANU & ESSENCE—IJERC. 



ESSENCE—IJERC | Bhargava & Bhargava (2018) | IX (1): 29—33 

 30 

Introduction 
Healthcare textiles are one of the most rapidly 
expanding sectors in the technical textile market. 
It is one of the major growth areas within tech-
nical textiles and the use of textile materials for 
medical and healthcare products ranges from sim-
ple gauze or bandage materials to scaffolds for 
tissue culturing and a large variety of prostheses 
for permanent body implants. Advanced medical 
textiles are significantly developing area because 
of their major expansion in such fields like wound 
healing and controlled release, bandaging and 
pressure garments, implantable devices as well as 
medical devices, and development of new intelli-
gent textile products.  
 The use of textile materials for medical and 
healthcare products can be classified into follow-
ing main areas: 

 Barrier material (for infection control)  

 Bandaging and pressure garment  

 Wound care material   

 Hygiene material  

 Implantable material (sutures, artificial joints 
etc.)  

 Extra Corporal devices (like artificial kidney 
etc.) 

Requirements of textile material for medical ap-
plications are as following: 

 Biocompatibility 

 Good resistance to alkalis, acids and micro-
organisms 

 Good dimensional stability 

 Elasticity 

 Free from contamination or impurities 

 Absorption 

 Repellency 

 Air permeability 
Healthcare and hygiene products include both 
disposable and non disposable products mainly 
used in hospitals such as antimicrobial textiles, 
surgical gowns, surgical masks and gloves, surgi-
cal drapes, surgical footwear and headwear, staff 
apparel, towels, beddings, diapers, sanitary nap-
kins, tampons etc (12). Present day society is un-
dergoing changes like large population size, need 
of increasing his life span of every individual, 
various situations and hazards of human activity 
and civilization including transport accidents, 
chemical materials, fire, cold, diseases, and 

sports. Such factors increase the demand of medi-
cal textiles. 
Need for blood repellent fabrics 
Textile goods are excellent substrate for growing 
microorganisms. For the last fifty years, the pre-
vention of microbial attack on textile materials 
has become increasingly important to consumers 
and textile producers [Seong, et. al. (1999)] Tex-
tiles materials are carriers of pathogenic micro 
flora, so that having fabric properties that prevent 
biological media (blood, wound secretions) from 
adhering to them and suppressing growth of mi-
croorganisms is of great attention. Several danger-
ous, infectious and blood borne bacteria and vi-
ruses, such as pseudomonas, candida, S. aureus 
and E.coli are present in hospital locations which 
are conductive for increase of the micro organ-
isms. The textile materials such as socks and in-
nerwear with smell from body perspiration cause 
infections. Health care workers may get diseases 
that might be carried out by patients. There is an 
increasing need to care for surgical gowns, 
drapes, masks, sheets and pillow cases which are 
susceptible to catch infections by blood borne 
pathogens such as HIV and HBV.  
Gowns should be able to prevent strike through or 
wetting out of the fabric and so surgical gown 
materials should not only have antimicrobial 
properties but also blood barrier properties 
[Goswami, et. al. (1984)] In addition, the textiles 
used in hotels, transportation and biological insti-
tution need antimicrobial textiles [White and Ku-
ehl (2002)] One way for disease transmission 
from one person to another is using clothes by 
different people in hospitals. Using of the dispos-
able clothing products with antimicrobial finish-
ing can provide a good protection against trans-
mission of diseases for both the surgery team and 
patients. Application of various finishes can make 
fabric blood repellent and prevent microbial 
growth. The prevention of microbial attack on 
textile materials has become increasingly im-
portant to consumers and textile producers for the 
last few years. 
Fabrics used for blood repellency 
Nowadays, nonwoven fabrics are the most com-
monly used textiles for surgical gowns, patient 
drapes, laboratory coats, coveralls, and other 
kinds of protective clothing [Tan, et. al. (2000)]. 
Polyethylene terephethalate is a preferred textile 
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fiber in many durable applications of nonwoven 
for its ease of use and compatibility with other 
fibers. Although polyester has excellent mechani-
cal strength and good stability but end use capaci-
ty is limited due to difficult functional finishing 
because of lack of polar groups on the surface and 
poor wet ability [Shin, et. al. (2006)] Bamboo fi-
bre is also used for blood repellency in hospital 
textiles for blood repellency because of its inher-
ent properties. 
Blood and water repellent finishes 
Fabrics used in hospitals for healthcare purposes 
need to be blood and water repellent. 
Blood repellent finish: Blood repellent finish is 
applied to fabrics used for surgical gowns, bed 
linens and drapes to reduce surgical site infec-
tions. Blood and body fluids are considered as the 
carriers of several microorganisms and can be 
transferred through the barrier materials by wick-
ing of fluids or pressure or leaning on a flooded 
area of product. [Surjit, et. al.  (2015)] 
Water repellent finish: Water  repellent treat-
ment is a standard finishing process for modern 
textiles. Water repellent agents exploit the high 
water repellency without impairing the textiles to 
breathe. Water repellent finishes are applied to 
items as such raincoats, umbrellas, closing the 
pores of fabric by application of substances and 
insoluble metallic compounds, paraffin, bitumi-
nous materials and drying oils. Water repellent 
finishes are surface finishes imparting some de-
gree of resistance to water but are more comforta-
ble to wear because fabric pores remain open.  
Blood, water repellent and antimicrobial fin-
ishes used for textiles 
a) Blood Repellent agents:  
Various classes of chemicals have been intro-
duced to impart water repellency to the fabrics. 
Out of them fluoro chemical polymers are com-
monly used as blood repellent finishing agent in 
industry and as well as in researches. The surface 
tension of the fabric has to be much lower than 
that of blood and body fluids whose surface ten-
sion ranges in between 42 dynes/cm and 60 
dynes/cm to produce water repellency. The sur-
face tension of fluorocarbon water repellent agent 
is 10 dynes/cm which is lower than other com-
monly used blood repellents [Thilagavathi, G. 
(2008)]. Fluoro chemical mostly used as repellent 
agents in textile finishing, which satisfy the de-

mand for high water repellency and also impart 
oil and soil repellency to textiles [Lee, et. al. 
(1999)]. Teflon has surface tension lower than 
that of blood. Weak interaction of C-F bonds and 
cotton decreases the surface tension and imparts 
blood repellency to the fabric [Thilagavathi, G. 
(2008)].  
b) Antimicrobial finishes: The term 
‘antimicrobials’ is a general term used for any 
product that kills (microbiocide) or controls 
(microbiostat) the growth of microbes. They con-
trol the reproduction and growth of the micro or-
ganisms but do not have a direct killing effect 
[Clemo, B. (2003)]. When a product has a nega-
tive influence on the validity of a micro-organism, 
it is generally termed as anti-microbial. The anti-
microbial finishing has certain objectives, such as 
prevention of loss in usefulness of textiles by mi-
crobial fiber degradation, controlling the microbi-
al action effectively, reduction in bad odour for-
mation due to microbial degradation of compo-
nents of body sweat and preventing the transfer 
and spread of disease promoters [Achwal, W. B. 
(2003)]. Different antimicrobial agents have been 
applied to obtain antimicrobial properties to tex-
tile [Nakashima, (2001); Montazer and Afjeh 
(2006)]. The quaternary ammonium salts of cati-
onic surfactants are widely used in antimicrobial 
finishing of textile [Diz, et. al. (2001)]. Quater-
nary ammonium salts exhibit marked antimicrobi-
al activity against a wide range of bacteria, fungi, 
and viruses [Bagherzadeh, et. al. (2007); Son and 
Sun (2003)].  
i). Chitosan and fluoropolymer: In order  to 
impart barrier properties against microorganisms 
and blood to 100% cotton fabrics and 55/45% 
woodpulp/polyester spunlaced nonwoven fabrics, 
samples are treated with chitosan and fluoropoly-
mers using the pad-dry-cure and pad-cure meth-
ods, respectively. Antimicrobial activity of the 
samples is analyzed quantitatively by measuring 
the number of colonies of Staphylococcus aure-
us. Blood repellency is assessed with an impact 
penetration test using synthetic blood Samples 
treated only with chitosan show a high reduction 
rate in the number of colonies. Dual finished 
specimens treated with 1.1 % chitosan concentra-
tion also maintain over 90% reductions in the 
number of colonies. The blood repellency of dual 
finished nonwoven fabrics is superior to that of 
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dual finished cotton [Montazer and Rangchi 
(2009)]. 
ii). Silane and fluoropolymer: Antibacter ial and 
blood repellent finish has been applied to cotton 
woven and spun bond nonwoven fabrics used for 
surgical gowns, bed linens and drapes to reduce 
the surgical site infections. The silane was applied 
to the fabric for imparting antimicrobial activity by 
pad-dry-cure method. The silane treated fabric was 
then imparted blood repellency through the fluoro-
polymer (4%, 5%, 6% and 7% owf) using pad-dry-
cure method. The cotton nonwoven and spunboned 
nonwoven fabrics indicate a realistic antibacterial 
effect after application of silane with fluoropoly-
mer on different sample also showed a good anti-
bacterial, blood repellency property [Kumar and 
Magesvari (2013)]. 
 iii). Cetyl Trimethyl Ammonium Bromide 
(CTAB) and fluoropolymer:  CTAB as an anti-
microbial agent is applied with fluorochemical 
based blood repellent agent namely FC1112 on 
polyester, polypropylene and viscose nonwoven 
fabrics. The antimicrobial, water and blood repel-
lency were investigated. To reveal the antimicrobi-
al properties of treated samples, the zone of inhibi-
tion and reduction of bacteria were measured 
against S. aureus, E. coli and P.  aeroginosa. The 
results showed a good antimicrobial property of on 
different concentration of CTAB solutions (1%, 
2%, 4% and 8%). Application of CTAB at differ-
ent concentrations on polyester, polypropylene and 
viscose nonwoven fabrics indicated a reasonable 
antimicrobial effect. Co-application of CTAB with 
fluorochemical on different samples also showed a 
good antimicrobial, water and blood repellency 
properties [Montazer and Rangchi (2009)].  
iv) Neem extract: Neem extract has potential  
antimicrobial agents for textiles. Concentration of 
active ingredients varies with age of tree, geo-
graphical conditions and species. The extract of 
neem was applied on cotton fabric to impart anti-
microbial activity by two different techniques, 
namely by treatment with fluoropolymer (3%, 4% 
and 5% owf) by pad dry cure method and by sput-
ter deposition of Teflon using argon plasma. Anti-
microbial property was found to be higher for tef-
lon deposited fabrics than for the fluoropolymer 
treated fabric. Blood repellency increases with the 
higher concentration of the fluoropolymer and 
higher repellency for the teflon deposited as ob-

served as 80w power and 20 minutes exposure in 
the plasma chamber [Surjit, et. al. (2015)].  
c) Lotus leaf effect:  
The leaf of the lotus is one of nature’s most water-
repellent surfaces.” Modification in textile struc-
ture can make it water and water based solution 
repellent. Unlike water lilies, the lotus holds its 
leaves and flowers high above a pond’s surface. 
Still, each lotus is amply prepared to fend off a 
drenching. The waxy surface of the leaves helps 
repel water chemically. But very tiny surface 
bumps also afford each leaf physical protection. 
The closely spaced bumps are far smaller than the 
width of most water droplets. Together, these 
bumps hold water droplets above a leaf’s surface, 
so that raindrops just bead up on top of them. Sci-
entists call such surfaces omniphobic. This term 
combines the Latin word for everything (omni) 
with the Greek word for fear (phobia). If some-
thing is omniphobic, it “fears everything” and that 
describes a surface that repels all sorts of liquids, 
including water and oil. Lotus leaf effect is ob-
tained on fabric surface by various finishes to 
make it water and blood repellent. 
Conclusion:  
In order to protect patients, hospital personnel and 
surgical team for cross infections through textile 
materials through infectious blood and other body 
fluids, it is extremely important to produce textile 
materials against cross infection by giving blood 
repellent and antimicrobial finish. Various classes 
of chemicals have been used to impart blood repel-
lency to the fabrics. Out of them fluorochemical 
polymers are most prominently used as blood and 
water repellent finishing agents. Various natural 
products’ extracts such as like neem, clove, al-
oevera etc. are also used to impart antimicrobial 
properties to the textile materials. 
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