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tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksx 

Applications of Biomimetic and Bioinspired  
Membranes in Wound Dressing
MkW eksuk ejdke vkSj MkW vatfy cktis;h 
'kkldh; foKku egkfo|ky;] tcyiqj 

 mona.markam@gmail.com,  abs_112@rediffmail.com

lkjka'k % 

izd`fr esa ik;s tkus okys thfor izkf.k;ksa dh 'kkjhfjd lajpuk esa mi;ksx esa vkus okys inkFkksZa dh jpuk 
,oa cuus dh izfdz;k vR;ar vn~Hkqr gksrh gSA blh dkj.k muds dk;Z Hkh fof'k"V izdkj ds gksrs gSA bUgh 
inkFkksZa ls izsj.kk ysdj tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa  (biomimetic and bioinspired membranes) 
dk fuekZ.k fd;k tk jgk gSA thoksa dh udy ij vk/kkfjr f>fYy;k¡ tSo vuqd`r ¼biomimetic) ,oa thoksa 
dh lajpuk ls izsj.kk ysdj cukbZ xbZ f>fYy;k¡ tSo izsfjr ¼bioinspired) dgykrh gSA tSfod izfdz;kvksa 
(biological processes) dh udy dj inkFkZ cukuk tSo vuqdj.k (biomimetics) dgykrk gS, tcfd 
tSfod izfdz;kvksa ds vk/kkjHkwr fl)karksa dks le>dj u;s inkFkksZa dks cukuk tSo izsj.kk (bioinspiration) 
dgykrk gSA ;s nksuksa  –f"Vdkas.k ,d nwljs ds iwjd gaS, ftuds }kjk f>fYy;ksa (membranes) ds fuekZ.k 
ds fy;s mUur f>Yyh izkSs|ksfxdh (advanced membrane technology) dk fodkl fd;k tk ldrk gSA 
tSo cgqyd (biopolymers) mnkgj.kkFkZ & lsY;wykst] LVkpZ] dkbfVu] dkbVkslu] Åu] js'ke] ftysfVu 
,oa dksystu vfo"kkDr (non-toxic), tSo&vi?kV~; (biodegradable) ,oa tSolaxr (biocompatible) gksrs 
gSa, ftudk tSo fpfdRlk (biomedicine) esa  lqfu;af=r vkS"kf/k ekspu ;a=ksa (controlled drug delivery 
devices), Ård ;kaf=dh (tissue engineering), ?kko iêh (wound dressing) ,oa cSDVhfj;kjks/kh ysiu 
(antibacterial coating) esa O;kid #i ls mi;ksx gksrk gSaA bl ys[k esa tSo vuqd`r ,oa tSo izsfjr 
f>fYy;ksa dh #ijs[kk ,oa v/kqukru fodkl (latest developments) dk laf{kIr fooj.k izLrqr gSA 

Abstract:

Materials being used in physiological structure of living organisms have remarkable 
composition, structure and process of formation. Hence, their functions are also very 
specific.  These materials have served as an inspiration in the development of biomimetic 
and bioinspired membranes. Imitating the fundamental principles associated with biological 
processes is called biomimetics, while bioinspiration involves the implementation of these 
principles to develop new materials. These two approaches are complementary, which can be 
used to develop advanced membrane technology for production of membranes. Biopolymers, 
like-cellulose, starch, chitin, chitosan, wool, silk, gelatine and collagen are non-toxic, 
antibacterial, biodegradable and biocompatible, these are widely applicable in biomedicine 
for development of drug delivery devices, tissue engineering scaffolds, wound dressings and 
antibacterial coatings. This article presents a brief overview on the recent advancements in the 
design and development of biomimetic and bioinspired membranes.
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çLrkouk %  

foxr dqN n'kdksa ls oSKkfudksa us i;kZoj.k 
laj{k.k (environment protection) dh n`f"V ls 
inkFkZ foKku (material science)  ds {ks= esa /kkj.kh;  
fodkl (sustainable development) dh vo/kkj.kk  
(concept) ij /;ku dsfUnzr fd;k gSA fpfdRlk 
foKku (medical science) ,oa [kk| inkFkks± dh 
iSdsftax (food packaging) ds {ks= esa fo'ks"k :i 
ls bl fn'kk esa vuqla/kku (research) fujUrj izxfr 
ij gSaA /kkj.kh; fodkl ds fy;s izd`fr loksZÙke 
vuqdj.kh; mnkgj.k gSA vr% inkFkZ foKku] 
jlk;u foKku ,oa jklk;fud vfHk;kaf=dh [1] ds 
'kks/k dk;ks± esa uwru inkFkks± ds fodkl ds fy;s 
tSo vuqd`r (biomimetic) ,oa tSo izsfjr (bio 
inspired) uhfrdkS'ky (strategy) vfxze ekspsZ 
(fore front) ij gaSA  

orZeku esa la'ysf"kr cgqydksa (synthetic 
polymers) dh mi;ksfxrk ,oa O;kidrk (diversity) 
cgqekU; gS] fdUrq bu inkFkks± dk tSo vi?kVu 
(biodegradation) ugha gksrk gS] vr% mi;ksx ds 
mijkUr izd`fr esa budk fu"iknu (disposal) ,d 
nq#g ,oa fodjky leL;k cudj mHkj jgk gSA  

tSo cgqyd (biopolymers) ;Fkk & lsY;wykst] 
LVkpZ] dkbfVu] dkbVkslu] Åu] js'ke] ftysfVu 
,oa dksystu tSo vi?kV~; (biodegradable) gksrs 
gSa rFkk la'ysf"kr cgqydksa dh rqyuk esa vf/kd  
tSolaxr (biocompatible) gksrs gSaA tSo cgqydksa 
ds iz;ksx esa O;kogkfjd dfBukbZ ;g gS] fd 
tSo fpfdRldh; (biomedical) inkFkks± esa vknzZ 
okrkoj.k esa Hkh ;kaf=d lkeF;Z (mechanical 
strength) dh ,d fu/kkZfjr lhek vko';d gSA 

tSo cgqyd ty'kks"kh ;k tyLusgh (hydrophilic) 
gksus ds dkj.k bl 'krZ ij [kjs ugha mrjrs gSaA 
vr,o tSo ladj (biohybrid) ,oa tSo vuqd`r 
(biomimetic) inkFkks± ds fodkl dh vko';drk 
vuqHko dh tk jgh gSA 

tSo vuqd`r ,oa tSo izsfjr f>fYy;k¡ (Biomimetic 
and Bioinspired membranes) %

tSo vuqd`r f>fYy;k¡ bl izdkj cukbZ tkrh 
gS] fd mudk la?kVu (composition)] lajpuk 
(structure)] fuekZ.k izfof/k (production process) 
,oa dk;Z (function) tSfod f>fYy;ksa (biological 
membranes) dh rjg gksA tSfod f>fYy;ksa esa 
nks Lrj gksrs gSaA  QkLQksfyfiM (phospholipid) 
,oa dk;Z'khy izksVhu (functional protein) fuf'pr 
dze esa tes gksrs gSaA QkLQksfyfiM mHk;Lusgh 
(amphiphilic) gksrs gSa vFkkZr ikuh vkSj rsy nksuksa 
esa ?kqy ldrs gSaA ;s f>fYy;k¡ dksf'kdk dks vkdkj 
iznku djrh gS ,oa vU; dksf'kdkvksa ds lkFk  
vf/kla[; vU;ksU; fØ;kvksa (interactions) esa Hkkx 
ysrh gSA tSfod fudk;ksa (biological systems) 
esa vusd LkekukUrj fØ;k;sa gksrh jgrh gaS] ftuds 
chp esa cM+h dq'kyrk ls lkeatL; (coordination)  
fd;k tkrk gS] ;Fkk&ÅtkZ dk izHkkoh :ikUrj.k 
(effective energy transformation)] fofHké 
dksf'kdkvksa ds e/; ladsrksa dk vknku iznku] 
inkFkks± dk :ikUrj.k ,oa LFkkukUrj.k (material 
transformation and transfer)A tSfod f>fYy;ksa 
dh vR;ar tfVy lajpuk dk iw.kZr% vuqdj.k 
djuk vR;ar dfBu gksrk gS] vr% muds fof'k"V 
xq.kksa ds vuq#i ljyhd`r la'ysf"kr izkn'kks± 
(simplified synthetic models) dk fodkl fd;k 
tk jgk gSA budk iz;ksx orZeku esa mi;ksx dh 
tk jgh la'ysf"kr f>fYy;ksa ds LFkku ij eq[;r%  
tyifj'kks/ku ¼water purification), LoPN ÅtkZ 
¼clean energy ½] dkcZu MkbvkDlkbM vf/k'kks"k.k 
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¼carbon dioxide capture½ ,oa LokLF; j{kk ¼health 
care½  [2] tSls {ks=ksa esa fd;k tk jgk gSA 

dey i= dh vR;qPp tyizfrjks/kh ¼super 
hydrophobic) [3] lajpuk ds dkj.k ty esa 
jgdj Hkh vlaai`Dr (unaffected)  jgus ds lanHkZ 
esa dey i=ksa dk n`"Vkar dfo;ksa ,oa nk'kZfudksa us 
vusdkusd ckj nqgjk;k gSA dey i= dh vR;qPp 
ty izfrjks/kh {kerk ls izsj.kk ysdj oSKkfudksa us 
izksUur (advanced) inkFkZ cukus dh rduhd 
fodflr dh gSaA blh izdkj fNidyh ds iSjksa dh 
fpidus dh {kerk lqij xksan (super adhesive) ds 
fuekZ.k dh izsj.kk nsrh gSA 

tSfod fudk;ksa (biological systems) 
dh vlk/kkj.k {kerkvksa ds fy;s tSfod inkFkks± 
(biomaterials) ds Lola;kstu (self-assembly) 
xq.k dk egRoiw.kZ ;ksxnku gksrk gSA blh lajpuk 
'kSyh dk izkn'kZ (model) ysdj tsy fuekZ.k 
(gelation) rduhd }kjk Årdksa dh izfrd`fror 
gkbMªkstsy ¼tissue-mimicking hydrogels½ cuk;s 
tk jgs gSa] ftudk fo'ks"k dk;ksaZ ds fy;s mi;ksx 
fd;k tk ldrk gSA bl izdkj ds gkbMªkstsyksa 
dks cukus ds fy;s ewy inkFkks± (raw material) 
ds :i esa izkd`frd cgqydksa (Natural polymers)  
,oa tSolaxr la'ysf"kr cgqydksa (biocompatible 
synthetic polymers)  dk p;u vR;ar LokHkkfod gSA  

fofHké vk;keksa (different length scales) esa 
gkbMªkstsy dh vkarfjd lajpuk lqfuf'pr djus ds 
fy;s cgqyd ,oa foyk;d (solvent) dh izd`fr 
ds vk/kkj ij mi;ksx esa ykbZ tkuh izfof/k;k¡ gS& 
fgehdj.k ¼U;wu rkieku ij tekuk½ fuokZr esa 
fi?kykuk (Freeze-thaw), ijr&nj&ijr la;ksftr 
djuk (layer-by-layer assembly), lqfuf'pr 
lk¡ps esa vkdkj nsuk (templating), f=foe fizfUVax 
(3D-printing) ,oa Lola;kstu (self-assembly).

gkbMªkstsyksa ds vfrfjä tSoladj inkFkks± 
(biohybrid materials) dk fodkl Hkh fujUrj 

izxfr ij gSA bl fn'kk esa uSuks lajpuk ;qDr 
tSo ladj inkFkZ (nanostructured biohybrid 
materials) 'kks/kkfFkZ;ksa ds vkd"kZ.k ds fo'ks"k dsUnz 
gSaA buesa izeq[kr% tSo ,oa vdkcZfud inkFkks± dh 
lkeatL;;qä tekoV (synergistic assembly) ij 
/;ku dsfUnzr gksrk gSA tSo ladj inkFkZ cukus 
ds fy;s tSo inkFkks± dks fdlh vk/kkj ij fLFkj 
(immobilize) fd;k tkrk gSA ;s vk/kkj bl izdkj 
oxhZd`r (classified) fd;s tk ldrs gSa% ljU/kz Bksl 
(porous solids), ekbØks vFkok uSuksd.k ;qDr 
Bksl (micro-or nanoparticulated solids), ueZ 
tkfydk,W (soft networks).     

uhps ls izkjaHk dj (bottom up) mi;qä 
lajpuk;qDr bdkb;ksa (structural units) dh Lor% 
tekoV (self assembly) }kjk lqfu/kkZfjr lajpuk ds 
tSo&vdkcZfud ladjksa (bio-inorganic hybrids) 
dk fuekZ.k laHko gSA bl izfØ;k ds fy;s fuEukuqlkj 
uhfrdkS'ky (strategy)  iz;qä gksrs gSa% 

(i)  lkWy&tsy izfof/k (sol-gel process) : bl 
izfof/k esa izkd`frd ;k la'ysf"kr vdkcZfud 
?kVd dkcZfud ?kVdksa ds fy;s vkfrFks; (host) 
dk dk;Z djrs gSaA vdkcZfud ,oa dkcZfud 
?kVdksa ds lkFk ,dyd ¼monomer) fefJr 
dj cgqyhdj.k djus ls izkIr vkO;wg (matrix) 
nksuksa ?kVdksa dks vkc) dj ysrk gSA  

(ii)  dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-
uSuks ;k ehlksa ljU/kz lajpukvksa esa varfuZos'ku 
(intercalation). bl izfof/k esa vfrfFk ¼dkcZfud 
?kVd½ ,oa vkfrFks; ¼vdkcZfud ?kVd½ dk 
vkcU/ku fuEukafdr cyksa ls gks ldrk gS% 

(a)  fLFkj fo|qr vkd"kZ.k cy (electrostatic 
forces)   

(b)  gkbMªkstu vkcU/k ,oa ty lsrq (hydrogen 
bonds and water bridges)   

(c)  vk;u&f}/kqzo lgla;kstd cy (ion-dipole 
covalent force)   

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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(d)  izksVku ,oa bysDVªkWu LFkkukUrj.k (proton 
and electron transfer)   

(e)  ok.Mjoky cy (van der Waal forces)   

(iii)  dkcZfud ?kVdksa dk dyejksi.k (grafting of 
organic components) : vdkcZfud Bkslksa ij 
lgla;kstd vkcU/kksa }kjk dkcZfud ?kVdksa dk 
dk;Z'k% O;oLFkkiu (functionalization)

     fp= 1% tSo&vdkcZfud ladjksa ds fuekZ.k dh ;kstukc) 
izLrqfr (v) lkWy&tsy izfof/k }kjk vkO;wg vkc)u 
¼entrapment in matrices generated by sol-
gel process)] (c) dkcZfud ?kVdksa dk 2D Bksl 
ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa esa 
varfuZos'ku ¼ intercalation in 2D-solids or 
inclusion in 3 D-solids)] (x) dkcZfud ?kVdksa 
dk dyejksi.k  ¼ grafting on inorganic solid 
surface)

tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa ds 
fpfdRldh; vuqiz;ksx (Clinical applications 
of biomimetic and bioinspired membranes) %

fpfdRldh; vuqiz;ksx ds fy;s iz;ksx esa yk;s 
tkus okys inkFkks± ds fy,s vko';d gS] fd os vfo"kkDr 
(nontoxic), tSo laxr (biocompatible), tSo 
vi?kV~; (biodegradable)] ;kaf=d LFkkf;Ro ;qDr 

(mechanically stabilised) vkSj tSo lfØ; 
(bioactive) gksa vFkZkr~ dksf'kdk ds foLrkj (cell 
expansion) ds fy;s lrg miyC/k djk,¡A tSo 
vuqd`r ,oa tSo izsfjr f>fYy;kaW ?kko iêh (wound 
dressing) ds fy;s fo'ks"k mi;ksxh gSaA   

?kko fpfdRlk (Wound healing) %

 HkkSfrd ;k jklk;fud vk?kkr (physical or 
chemical damage) ls Ropk ?kk;y gks ldrh gSA 
Ropk es#n.M/kkjh izkf.k;ksa (vertebrates) ds 'kjhj 
dk lcls cM+k vax gS A Ropk 'kjhj ds dqy Hkkj 
dk yxHkx nloka fgLlk ogu djrh gSA Ropk 
i;kZoj.kh; vk?kkrksa (environmental damages) 
ds izfr 'kjhj dh izFke j{kk iafä (first line of 
defense) gSA Ropk dh f=Lrjh; tfVy lajpuk 
(three-layered complex structure) esa ckg;Ropk 
(epidermis), varjRod (dermis) ,oa v/kLRod 
(hypodermis) 'kkfey gSaA Ropk jäokfgdkvksa ,oa 
raf=dkvksa (blood vessels and nerves) dks vk/kkj 
iznku djrh gS] 'kjhj ds rkieku dk fu;a=.k djrh 
gS rFkk futZyhdj.k (dehydration) ls cpkrh gSA 
Ropk 'kjhj ds vaxksa dk lw{ethoksa (microbes) 
ds vkØe.k rFkk ;kaf=d ,oa jklk;fud vi?kkrksa 
(physical or chemical damage) ls cpko 
djrh gSA Ropk izfrj{kk fuxjkuh (immune 
surveillance) ,oa fofHké laosnksa dh igpku 
(sensory detection) dk nkf;Ro Hkh fuogZu djrh 
gSaA[4] lkekU; 'kkjhfjd voLFkk esa Ropk dk fujarj 
uohuhdj.k@iqufuZekZ.k (self-renewal) gksrk jgrk 
gSA [5] ;fn Ropk {kfrxzLr gksrh gS] rks ?kko Hkjus 
dh tfVy ,oa ihM+knk;d izfØ;k izkjaHk gksrh gSA 
?kko Hkjuk (wound healing) Årdksa dh o`f) ,oa 
iqutZuu (growth and regeneration of tissue) 
dk tSfod iFk (biological route) gSA bl fujarj 
xfr'khy iqutZuu izfØ;k (continuous dynamic 
regenerative process) esa fuEufyf[kr in gksrs gSa% 

4 

 

uhps ls izkjaHk dj (bottom up) mi;qä lajpuk;qDr bdkb;ksa (structural units) dh Lor% tekoV (self assembly) 
}kjk lqfu/kkZfjr lajpuk ds tSo&vdkcZfud ladjksa (bio-inorganic hybrids) dk fuekZ.k laHko gSA bl izfØ;k ds fy;s 

fuEukuqlkj uhfrdkS'ky (strategy)  iz;qä gksrs gSa% 

(i)  lkWy&tsy izfof/k (sol-gel process) : bl izfof/k esa izkdf̀rd ;k la'ysf"kr vdkcZfud ?kVd dkcZfud ?kVdksa ds 

fy;s vkfrFks; (host) dk dk;Z djrs gSaA vdkcZfud ,oa dkcZfud ?kVdksa ds lkFk ,dyd ¼monomer) fefJr 

dj cgqyhdj.k djus ls izkIr vkO;wg (matrix) nksuksa ?kVdksa dks vkc) dj ysrk gSA  

(ii)  dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa esa varfuZos'ku (intercalation). 

bl izfof/k esa vfrfFk ¼dkcZfud ?kVd½ ,oa vkfrFks; ¼vdkcZfud ?kVd½ dk vkcU/ku fuEukafdr cyksa ls gks ldrk 

gS% 

(a)  fLFkj fo|qr vkd"kZ.k cy (electrostatic forces)   

(b)  gkbMªkstu vkcU/k ,oa ty lsrq (hydrogen bonds and water bridges)   

(c)  vk;u&f}/kqzo lgla;kstd cy (ion-dipole covalent force)   

(d)  izksVku ,oa bysDVªkWu LFkkukUrj.k (proton and electron transfer)   

(e)  ok.Mjoky cy (van der Waal forces)   

(iii)  dkcZfud ?kVdksa dk dyejksi.k (grafting of organic components) : vdkcZfud Bkslksa ij lgla;kstd vkcU/kksa 

}kjk dkcZfud ?kVdksa dk dk;Z'k% O;oLFkkiu (functionalization)  

 

fp= 1% tSo&vdkcZfud ladjksa ds fuekZ.k dh ;kstukc) izLrqfr (v) lkWy&tsy izfof/k }kjk vkO;wg vkc)u ¼entrapment in 

matrices generated by sol-gel process)] (c) dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa 
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(i)  jä LraHku (Haemostatics)

(ii) iznkg vFkkZr~ lwtu vkSj tyu (Inflammation)

(iii)  izpqjksn~Hkou ;k izlj.k (Proliferation) 

6 

 

 

fp= 2% Ropk ds ?kko Hkjus ds ;kstukc) izLrqfr % iznkg, izlj.k, iqu% izfr#i.k 

 

 ?kko Hkjus dh izfØ;k esa ?kko dks <aduk vko';d gS] rkfd {kfr ,oa laØe.k ds [krjs dks de fd;k tk lds] 

Ård dh v[k.Mrk (integrity) dh iquLFkkZiuk dks c<+kok fn;k tk lds] vU;Fkk ?kko ij lw{ethfo;ksa dh vusd iztkfr;ksa 

dh la[;k esa csrgk'kk òf) gks ldrh gSA 48 ?kaVs esa Ropk ds izfr xzke ij 1 vjc lw{ethoh iui ldrs gSaA lw{ethfo;ksa 

dh dkWyksuh ds fuekZ.k ls ØkWfud (chronic) ?kko cu tkrs gSaA e/kqesgxzLr jksfx;ksa  (diabetic patients) ds iSjksa ds 

vYlj] nckoxzLr vYlj ,oa iSjksa dh f'kjkvksa ds vYlj (venous leg ulcer) blh Js.kh esa vkrs gSaA  

 cqjh rjg ls ?kk;y O;fä;ksa dh eR̀;q dk ,d izeq[k dkj.k izkFkfed mipkj ds vHkko esa vfr'k; jälzko 

(hemorrhage) gksrk gSA vLirky iwoZ fpfdRlk esa lkekU;r% jä jksdus ds fy;s iêh cka/kuk (gauze bandage), ncko 

ds lkFk iêh cka/kuk (pressure bandage) 'kkfey gSaA jä lzko dks jksdus ds fy;s ubZ rduhd ,oa uohu midj.k 

fodflr fd;s tk jgs gSaA Qkbfczu iêh (fibrin dressing) jä lzko dks jksdus ds fy;s Vkads (stitches) yxkus ds leku 

izHkkodkjh gS] fdUrq blesa jksxksa ds laØe.k (infection)  dk mPp [krjk 'kkfey gS] D;ksafd ekuoh; lzksr ls izkIr jä ds 

?kVd (blood components) mi;ksx esa yk;s tkrs gSaA ?kkoksa dh ejge&iêh ds fy;s mi;ksx esa yk;s tkus okys inkFkZ esa 

fuEufyf[kr xq.k gksus pkfg;s& 

(i)  vkjkenk;d] vfo"kkDr (non-toxic)] vuvyftZd (non-allergenic) gks] 

(ii)  ?kko ij fpids ughaa] 

(iii)  nokb;ksa ds lkFk lqlaxr (compatible) gks] 

(iv)  lqfLFkj gks vFkkZr~ ?kko esa ?kqy u tk;sa] 

 fp= 2% Ropk ds ?kko Hkjus ds ;kstukc) izLrqfr % iznkg] izlj.k] iqu% izfr#i.k

 ?kko Hkjus dh izfØ;k esa ?kko dks <aduk 
vko';d gS] rkfd {kfr ,oa laØe.k ds [krjs dks 
de fd;k tk lds] Ård dh v[k.Mrk (integrity) 
dh iquLFkkZiuk dks c<+kok fn;k tk lds] vU;Fkk 
?kko ij lw{ethfo;ksa dh vusd iztkfr;ksa dh la[;k 
esa csrgk'kk o`f) gks ldrh gSA 48 ?kaVs esa Ropk 
ds izfr xzke ij 1 vjc lw{ethoh iui ldrs 
gSaA lw{ethfo;ksa dh dkWyksuh ds fuekZ.k ls ØkWfud 
(chronic) ?kko cu tkrs gSaA e/kqesgxzLr jksfx;ksa  
(diabetic patients) ds iSjksa ds vYlj] nckoxzLr 
vYlj ,oa iSjksa dh f'kjkvksa ds vYlj (venous leg 
ulcer) blh Js.kh esa vkrs gSaA  

 cqjh rjg ls ?kk;y O;fä;ksa dh e`R;q dk 
,d izeq[k dkj.k izkFkfed mipkj ds vHkko esa 
vfr'k; jälzko (hemorrhage) gksrk gSA vLirky 
iwoZ fpfdRlk esa lkekU;r% jä jksdus ds fy;s iêh 
cka/kuk (gauze bandage), ncko ds lkFk iêh  
cka/kuk (pressure bandage) 'kkfey gSaA jä lzko 
dks jksdus ds fy;s ubZ rduhd ,oa uohu midj.k 
fodflr fd;s tk jgs gSaA Qkbfczu iêh (fibrin 
dressing) jä lzko dks jksdus ds fy;s Vkads 
(stitches) yxkus ds leku izHkkodkjh gS] fdUrq 
blesa jksxksa ds laØe.k (infection)  dk mPp [krjk 
'kkfey gS] D;ksafd ekuoh; lzksr ls izkIr jä ds 
?kVd (blood components) mi;ksx esa yk;s tkrs 

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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gSaA ?kkoksa dh ejge&iêh ds fy;s mi;ksx esa yk;s 
tkus okys inkFkZ esa fuEufyf[kr xq.k gksus pkfg;s& 

(i)  vkjkenk;d] vfo"kkDr (non-toxic)] 
vuvyftZd (non-allergenic) gks] 

(ii) ?kko ij fpids ughaa] 

(iii) nokb;ksa ds lkFk lqlaxr (compatible) gks] 

(iv) lqfLFkj gks vFkkZr~ ?kko esa ?kqy u tk;sa] 

(v) xSlksa ds vknku&iznku esa ck/kd u gks] 

(vi) ?kko dh lrg ij i;kZIr vknzZ okrkoj.k 
cuk;s j[ks] 

(vii) vfrfjä cfglzko (exudates) dks lks[k ys] 

(viii) ?kko Hkjus dh fdlh Hkh izfØ;k esa O;o/kku u 
mRié djs] 

(ix) lqxerk ls miyC/k ,sls tSo inkFkZ ls 
cuk;k tk lds] ftlesa izfrlw{etSfod 
(antimicrobial) xq.k gksa rFkk U;wure 
izlaLdj.k (minimal processing) dh 
vko';drk gksA   

izk;: Ropk ds ?kko Bhd gksus ds ckn fpUg 
(scar) NksM+ nsrs gSa rFkk ml LFkku dh Ropk iqu% 
iw.kZ #is.k lfØ; ugha gks ikrh gSA vr,o vusd 
izdkj dh Ropk izR;kjksi.k (skin graft) fof/k;ksa dk 
mi;ksx fd;k tk jgk gS] rkfd ?kko ds LFkku ij 
Ropk fcuk fdlh fpUg ds iqu#n~Hkfor (regenerate) 
gks ldsA ijUrq Ropk xzk¶V djus ds fy, Ropk 
iznkrk LFky (donor sites) vR;ar lhfer gksrs gSa 
;k #X.k gksrs gSaA blds vfrfjä izfØ;k ihM+knk;d 
(painful) gS vkSj laØe.k dh vk'kadk cuh jgrh 
gSA laiw.kZ izfØ;k Ropk xzk¶V inkFkZ vf/kjksi.k 
LFky (grafted site) dh dksf'kdkvksa ,oa Årdks 
}kjk fufeZr i;kZoj.k ds lkFk izfrfØ;k ij fuHkZj 
djrh gSA xzk¶V fd;s inkFkZ ij estcku dksf'kdkvksa 
ds foLrkj.k ,oa foHksnhdj.k (proliferation and 

differentiation) dks izJ; (support) feyuk 
pkfg;sA vr% bl leL;kvksa ds lQy funku gsrq 
Ård vfHk;kaf=dh (tissue engineering) izfof/k;ksa 
dk vuqla/kku fd;k tk jgk gSA 

bl ifjizs{; esa Ropk ds iqutZuu (regeneration 
of skin) gsrq fdlh tSo inkFkZ ¼mnkgj.kkFkZ 
&ikWyhlSdsjkbM½ dh fQYe ;k gkbMªkstsy ij 
o`f)dkjd (growth factor) ,oa thok.kqjks/kh  
(antibacterial) vkS"kf/k;ksa ds }kjk vartZfur 
(endogeneons) ;k cfgtZfur (exogeneous) 
dksf'kdkvksa dks o`f) gsrq mÙksftr (stimulate) 
fd;k tkrk gSA bl izdkj dh Mªsflax esa de ewY; 
ds izkd`frd tSolaxr inkFkks± dk mi;ksx fd;k 
tkrk gS] tks izfrlw{ethoh (antimicrobial) izd`fr 
ds gksrs gS rFkk jksxh }kjk lgu fd;s tk ldrs gksaA  

foLr`r Js.kh dh ejge ifê;k¡W (wound 
dressing) O;kolkf;d :i ls miyC/k gSaA buesa 
la'ysf"kr ,oa izkd`frd inkFkks± dk feJ.k gksrk 
gS] tSls&ikWyhesEl (polymems) ikWyhlSdsjkbM] 
tSls&LVkpZ ls cus gq, vk;ksMkslkClZ (iodosorbs)A  
?kko Hkjuk ,d tfVy izfØ;k gS] vr% fHké&fHké 
izdkj ds ?kkoksa (wounds) dh fpfdRlk gsrq fHké 
izdkj dh ejge iêh vko';d gksrh gS A 

fdlh Hkh inkFkZ ds ?kko iêh ;k izysi (wound 
dressing) tSls mi;ksx ds fy;s mlds fuEufyf[kr 
xq.kksa dk ewY;kadu vko';d gksrk gS& (i) lajpuk 
(ii) tyLusgh ,oa ty'kks"k.k xq.k (iii) ty ok"i ds 
ikjxeu (water vapour permeation) dk osx ,oa 
vkDlhtu ikjxeu (oxygen permeation) (iv) 
rU;rk ,oa ruu lkeF;Z (elasticity and tensile 
strength), (v) cSDVhfj;k izfrjks/kd {kerk (vi) 
vkS"kf/k ekspu lfØ;rk (drug release activity) 
(vii) fo"kkDrrk (cytotoxicity)A bu ewyHkwr 
ijh{k.kksa ds mijkUr ,d vkn'kZ ?kko izysi ds fy;s 
fuEufyf[kr y{k.k vko';d gS% 
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(a) laØe.k gsrq izfrjks/kd {kerk  (barrier 
against infection) 

(b) jä ds LokHkkfod FkDdk teko dks izksRlkfgr 
djuk  (encourages Natural blood 
clotting) 

(c) raf=dk fljksa dks vo#) dj nnZ dks ?kVkuk  
(blocks nerve endings to reduce pain) 

(d) {kfrxzLr Ård ls fudyus okys rjy inkFkks± 
dk vo'kks"k.k djuk (absorbs fluids from 
inflammation) 

(e) Årdksa dks o`f) gsrq vk/kkj iznku djuk 
(provides scaffold for cell growth)

(f) raf=dk Årdksa dks etcwrh nsuk  
(Strengthens new nerve tissue)

(g) ?kko ds fpUgksa dk U;wuhdj.k (minimization 
of scarring)   

?kko fpfdRlk esa tSo vuqd`fr (Biomimmetics 
in wound healing)

'kY; fØ;k ds mijkUr Årdksa ds phjs ds 
vkjksX; (healing) dks izsfjr djus ds fy;s Vk¡ds 
yxk;s tkrs gSaA bl izfØ;k esa le; yxus ds lkFk 
gh mRd`"V dkS'ky (delicate skill) dh vko';drk 
gksrh gSA Vk¡ds yxkus dh izfØ;k esa Årdksa dks 
{kfr Hkh igq¡p ldrh gSa rFkk izfrj{kk izfrfØ;k 
(immune response) dks Hkh Vkyk ugha tk ldrk 
gSA vr% Vk¡dksa dh rqyuk esa Ård xksan (tissue 
adhesive) ,oa fpfdRldh; lhysUV (medical 
sealants) vf/kd mi;ksxh gSaA orZeku esa la'ysf"kr 
Ård xksan (synthetic tissue adhesive) ds :i 
esa lk;uks,Øk;ysV ,oa fjlkflZukWy@QkesZfYMgkbM 
jsft+u mi;ksx fd;s tkrs gSaA buesa tyh; okrkoj.k 
esa Hkh fpidus dh i;kZIr {kerk gksrh gS] fdUrq 
fo"kkDr (cytotoxic) gks ldrs gSaA lkFk gh lao/kZu  

(curing) ds le; xeZ gksus ds dkj.k gkfu igq¡pk 
ldrs gSaA izksVhu vk/kkfjr xksan ¼Qkbfczu ,oa 
ftysfVu½ esa ;|fi mÙke tSo laxfr gksrh gS] fdUrq 
vknzZ ifjfLFkfr esa budh fpidus dh {kerk de gks 
tkrh gSA  

orZeku esa iz;qDr tSo xksanksa ls lacaf/kr 
leL;kvksa dk V~;wfudsV ¼leqnzhtho½ ds ?kko Hkjus 
dh izfØ;k dks le>dj fudkyk tk jgk gSA 
V~;wfudsVksa dk 'kjhj dop (tunic) n`<+ gksrk gS 
,oa cgq/kk ikjHkklh  (translucent) gksrk gSA ;g 
eq[;r% josnkj lsY;wykst uSuksjs'kksa  (crystalline 
cellulose nanofibres) ,oa izksVhu dk cuk gksrk 
gSS] ;g V~;wfuflu (tunicin) dgykrk gSA buds 
vfrfjä V~;fuØkse ¼isIVkbM½] 3] 4&MkbgkbMªkDlh 
Qsfuy ,ysukbu (DOPA) ds lkFk dSVssdkWy rFkk 
3]4]5&VªkbgkbMªkDlh Qsfuy ,ysukbu (TOPA) ds 
lkFk ikbjksxSyky ls cus gksrs gSaA V~;wfuflu V~;wfud 
dks lacy iznku djrk gSA TOPA dk ik;jksxSyky 
lewg fpidus dh fØ;k esa eq[; Hkwfedk fuHkkrk gSA 
leqnzh ty ds pH 8.2 ij ik;jksxSyky vkDlhd`r 
gksdj V~;wfuflu] TOPA  ,oa izksVhu ds lkFk lg 
la;kstd ca/k cukrk gSA ik;jksxSyky V~;wfudsV 
ds jä esa mifLFkr oSusfM;e ds lkFk Hkh f=d 
ladqy (triple complex) cukrk gSA[6] oSKkfudksa 
us V~;wfudsVksa dh ?kko Hkjus dh izfØ;k ds vuqdj.k 
ls gkbMªkstsy ,Mgsflo cuk;s gSaA mUgksaus dkbfVu 
ds uSuksQkbcj ,oa xSfyd vEy ¼ik;jksxSyky vEy½ 
ls dEiksftV cuk;kA uSuksQkbczl lajpuk ,oa 
ik;jksxSyky lewg ds }kjk cus f=;d ca/k (cross 
links) ds dkj.k vknzZ voLFkk esa Hkh gkbMªkstsy 
?kqyrk ugha gSA V~;wfudsV dh vuqd`fr ij vk/kkfjr 
;g xksan vknzZ Ropk Årdksa ij vklkuh ls fpidrk 
gSA bldh ;g {kerk Qkbfczu xksan ,oa ely&35 
vuqd`r xksan (mussel-35 mimmetic adhesive) 
ls csgrj gksrh gSA

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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fu"d"kZ% 

fpfdRlk ds inkFkksZa ds :i esa cgqr cMh 
ek=k esa IykfLVd dk mi;ksx gksrk gS] tks dpjs 
ds #i Qasd fn;k tkrk gSA mi;ksx ds mijkUr 
vtSovi?kV~; IykfLVd (non-biodegradable 
plastic) dk fu"iknu (disposal)  ,d fo'oO;kih 
leL;k gS] vr% tSo cgqydksa ls tSo ladj ,oa tSo 
vuqd`r inkFkksZa dk la'ys"k.k ,oa O;kid mi;ksx 
i;kZoj.k laj{k.k ds fy;s ,d Js"B fodYi gSa  rFkk 
?kkoksa dh fpfdRlk esa vR;ar mi;ksxh  gSA
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