
21flf) tSu ,oa vU;% uSuksVsDuksykWth esa izxfr% fofHkUUk {ks=kksa esa uokpkj vkSj vuqiz;ksx

Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk

o"kZ 33 vad ¼1½ twu 2025 i`- 21&25

DOI:

uSuksVsDuksykWth esa izxfr% fofHkUUk {ks=kksa esa uokpkj vkSj vuqiz;ksx

flf) tSu1] dqeqn raoj2] Lokfr flag3 ,oa v'kksd ds- dkdksfM;k4

jlk;u foKku foHkkx] dkuksfM;k ihth efgyk egkfo|ky;] t;iqj ¼jktLFkku½
jlk;u foKku foHkkx] ljdkjh dkWyst jktx<+] vyoj ¼jktLFkku½

lkjka'k
mu lkefxz;ksa vkSj izkS|ksfxfd;ksa dk v/;;u ftudh lcls NksVh dk;kZRed lajpuk U;wure ,d vk;ke esa uSuksLdsy iSekus ij ;k ,d ehVj dk ,d

vjcoka fgLlk gS] uSuksVsDuksykWth ds :i esa tkuk tkrk gSA v/;;u ds bl {ks=k esa foKku vkSj bathfu;fjax nksuksa 'kkfey gSaA vius uke ds foijhr]
uSuksVsDuksykWth us nqfu;k Hkj esa dbZ {ks=kksa dks dkQh cny fn;k gSA bl leh{kk ys[k dk eq[; dsanz bl ckjs esa tkudkjh gS fd fofHkUUk {ks=kksa ds vk/kqfudhdj.k
ds fy, uSuksVsDuksykWth dk mi;ksx dSls fd;k tk jgk gSA urhtru] vk/kqfud m|eksa esa uSuks izkS|ksfxdh dks ykxw djus ds fofHkUUk rjhdksa dks 'kkfey djrs
gq, ,d xgu egRo iznku fd;k tkrk gSA nqfu;k Hkj ds yxHkx gj vkS|ksfxd {ks=k esa [kk|] Ñf"k vkSj fpfdRlk {ks=kksa esa NksVs iSekus ij fofuekZ.k vkSj
izlaLdj.k bdkb;ksa ls ysdj vkWVkseksfVo] flfoy bathfu;fjax vkSj i;kZoj.k izca/ku m|ksxksa esa cM+s iSekus ij mRiknu bdkb;ksa rd uSuks VsDuksykWth ds dkj.k
izxfr ns[kh xbZ gSAA uSuks&vk/kkfjr m|eksa ds Hkfo"; ds fodkl dks vuqla/kkudrkZvksa] O;olk; ekfydksa] oSKkfudksa] rduhf'k;uksa] i;kZoj.kfonksa vkSj f'k{kdksa
ds chp etcwr lg;ksx ds lkFk i;kZoj.k ds vuqdwy gksus dk vuqeku yxk;k tk ldrk gSA

eq[; 'kCn% uSuks izkS|ksfxdh] Ñf"k] i;kZoj.k izca/ku m|ksx] bathfu;fjax] i;kZoj.k&fgrS"kh
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Abstract
The study of materials and technologies whose smallest functional structure is at least one dimension at the nanoscale scale or one billionth

of a meter is known as nanotechnology. This academic discipline encompasses both engineering and science. Contrary to its name, nanotechnology
has profoundly altered numerous fields globally. This review article's primary goal is to provide details regarding the multitude of ways that
nanotechnology has been implemented to revamp different industries. As a result, an in-depth primer is provided, covering different ways of
applying nanotechnology in modern enterprises. Almost every worldwide industrial area has seen advancements due to nanotechnology from
small scale manufacturing and processing units in food, agriculture and medical sectors to large scale production units in automotive, civil
engineering and environmental management industries. With significant cooperation between researchers, company owners, researchers,
technicians, environmentalists, and educators, it will be feasible to anticipate that the establishment of nano-based firms over the coming

1- izLrkouk ¼Introduction½

jklk;fud] HkkSfrd vkSj tho foKku fo"k;ksa ds ewy fl)karksa ds
la;kstu dh rduhd dks uSuksVsDuksykWth ds :i esa tkuk tkrk gSA
;s xfrfof/k;k¡ lw{e uSuksLdsy ij gksrh gSaA uSuksLdsy tSfod
xfrfof/k;ksa dks mRiUu djrk gS] tSls fd nok vklatu vkSj fof'k"V

LFkkuksa ij ifjogu vkSj 'kkjhfjd :i ls vkdkj dks de djrk gSA
jklk;fud :i ls] ;g u, ca/kuksa vkSj jklk;fud fo'ks"krkvksa dks
fu;af=kr djrk gS1A

fo'o Lrj ij] uSuksVsDuksykWth us /khjs&/khjs ysfdu n`<+rk ls
fofHkUUk {ks=kksa esa izos'k fd;k gSA ftl xfr ls uSuks foKku fodflr



22 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 33 vad ¼1½ twu 2025

gks jgk gS] og bafxr djrk gS fd uSuks&Ldsy mRiknu tYn gh
v/;;u vkSj uokpkj ds yxHkx izR;sd {ks=k esa ,dhÑr gks tk,xkA
uSuksVsDuksyksth ,d fo?kVudkjh rduhd gS ftlus iSdsftax] [kk|]
Ñf"k vkSj fpfdRlk m|ksx tSls fofHkUUk m|ksxksa esa #fp mRiUu dh
gSA bDdhloha lnh esa lHkh [kk| O;olk;ksa ij gkoh gksus ds fy, uSuks
izkS|ksfxdh dh {kerk dks dbZ oSKkfudksa vkSj bathfu;jksa }kjk O;kid
:i ls Lohdkj fd;k x;k gS A

tSls&tSls rduhdh vkSj tSfod fodkl dh izxfr gksrh gS]
oSKkfud lekt ubZ rduhdksa vkSj oLrqvksa dks viukrk gS tks vrhr
dh rqyuk esa lqjf{kr] vf/kd fdQk;rh vkSj i;kZoj.k ds vuqdwy
gksrs gSaA blds vykok] os izkS|ksfxdh dh vkfFkZd fLFkjrk ds ckjs esa
fpafrr gS D;ksafd nqfu;k dh laifÙk esa dkQh deh vk jgh gS2A
blfy,] uSuksVsDuksykWth bl eqís ij igq¡pus dk ,d lk/ku iznku
djrh gSA tc igys ds Hkkjh midj.kksa vkSj cM+s iSekus ij foLrkj
ds foijhr] ;g rduhd Li"V] de iznwf"kr vkSj vf/kd mfpr
dher okyh gksrh gSA

blds vykok] uSuksVsDuksykWth ds ikl ekuo thou ds lHkh
igyqvksa ds fy, mi;ksx djus dk volj gSA pwafd os jlk;u
foKku ds lkFk&lkFk HkkSfrd vkSj 'kkjhfjd {ks=k ds dbZ igyqvksa esa
fufgr gSa] blfy, blesa T;knkrj uSuksVsDuksykWth foKku]
uSuksbysDVªkWfuDl vkSj uSuksesfMflu dk {ks=k 'kkfey gksxk3A blfy,]
;g eku ysuk mfpr gS fd fudV Hkfo"; esa fo|kfFkZ;ksa ds fy,
uSuksVsDuksykWth dks varr% i<+us dh vko';drk gksxh4A

;g leh{kk vko';d oSf'od m|ksxksa esa uSuks izkS|ksfxdh ds
ekSfyd mi;ksxksa vkSj Hkfo"; esa m|ksx dh mUUkfr ds fy, muds
ifj.kkeksa dks LFkkfir djrh gSA

2- u Suk sV sDuk syk Wth ds vuqi z;k sx ¼Applications of
Nanotechnology)

2-1- uSuks izkS|ksfxdh vkSj Ñf"k&m|ksx ¼2-1- uSuks izkS|ksfxdh vkSj Ñf"k&m|ksx ¼2-1- uSuks izkS|ksfxdh vkSj Ñf"k&m|ksx ¼2-1- uSuks izkS|ksfxdh vkSj Ñf"k&m|ksx ¼2-1- uSuks izkS|ksfxdh vkSj Ñf"k&m|ksx ¼Nanotechnology
and Agricultural-Industry)

nqfu;k Hkj ds dbZ ns'kksa dh vFkZO;oLFkk dh uhao Ñf"k O;olk; gSA
;g lexz :i ls oSf'od vFkZO;oLFkk esa egRoiw.kZ ;ksxnku nsrk gS vkSj
yksxksa dh vkgkj laca/kh vko';drkvksa dks iwjk djds] lkekU; vkcknh
dks cuk, j[kus ds fy, vko';d gSA tyok;q ifjorZu ds dkj.k
nqfu;k Hkj ds ekSle ds #Ökkuksa esa cM+s iSekus ij cnyko ls [ksrh ij
egRoiw.kZ izHkko iM+us dh mEehn gS5A ,slh fLFkfr esa] vkerkSj ij Ñf"k
xfrfof/k;ksa dh lqj{kk vkSj fLFkjrk esa lq/kkj ds fy, fuokjd dkjZokbZ
djuk csgrj gksrk gSA i;kZoj.k ds vuqdwy izkS|ksfxfd;ksa dh ijLij
fØ;k us uSuks izkS|ksfxdh ds O;kogkfjd vuqiz;ksx dks ns[kk gSA ;g Ñf"k
vkSj vkS|ksfxd oLrqvksa nksuksa ds fuekZ.k] rS;kjh] jSfiax] HkaMkj.k vkSj
f'kfiax ds fy, egRoiw.kZ gS6A lVhd Ñf"k ds {ks=k dks fofHkUUk uSuks
izkS|ksfxdh&vk/kkfjr ǹf"Vdks.kksa dh 'kq#vkr ls ykHk gqvk gS tks ikS/kksa
ds iks"kd rRoksa ds vo'kks"k.k esa lq/kkj djrs gSa vkSj Ñf"k jksxksa dks jksdus
ds fy, jksxtud fuxjkuh esa lq/kkj djrs gSaA ft;ksykbV vkSj uSuksDys
dk mi;ksx] tks feV~Vh ds iks"kd rRoksa ds 'kksjcs vkSj iztuu {kerk ds
iqufuZekZ.k ds fy, Qk;nsean gSa] moZjdksa esa lq/kkj dj jgk gS6A LekVZ
jksikbZ vkSj lhM okWYV ds orZeku fopkjksa dks Hkh ,sls okrkoj.k esa
vadqfjr djus ds fy, fMt+kbu fd;k x;k gS tks muds laj{k.k ds fy,
loZFkk vuqdwy gSa( bu ekeyksa esa] uSuksiksfyefjd la;kstuksa ls cus
dksfVaXl dk mi;ksx fd;k tkrk gS7A uSuks izkS|ksfxdh dhVuk'kdksa]
dodukf'k;ksa] tM+h&cwfV;ksa vkSj dhVuk'kdksa ds {ks=k dk mi;ksx djds
lHkh dks cnyk tk jgk gSA

fp=k 1% uSuksVsDuksykWth ds vuqiz;ksx
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2-2 uSuks izkS|ksfxdh vkSj oL=k m|ksx ¼Nanotechnology and
the Textile Sector)

bDdhloha lnh esa cM+s iSekus ij lks'ky ehfM;k IysVQkWeZ ds
foLrkj ds dkj.k diM+k O;olk; esa dkQh izxfr gqbZ gSA fo'o Lrj
ij] izeq[k fuxe vc oSf'od ckt+kj dks fu;af=kr djrs gSa] vkSj
diM+k m|ksx lkykuk yk[kksa MkWyj ykrk gSA

viuh fo'ks"k vkSj okaNuh; fo'ks"krkvksa ds dkj.k] uSuks izkS|ksfxdh
dks /khjs&/khjs iwjs le; Qkbcj fuekZ.k {ks=k esa ,dhÑr fd;k tk jgk
gSA vrhr esa] ikjaifjd rduhdksa dk mi;ksx djds mRikfnr diM+s
vDlj csgrj LFkkf;Ro vkSj xq.koÙkk ds vYidkfyd ykHkksa dks
lhfer djrs Fks8A gkykafd] uSuksVsDuksykWth ds vkxeu us bu diM+k
{ks=kksa ds fy, ,sls diM+ksa dk mRiknu djus ds fy, uSuksVsDuksykWth
dk mi;ksx djuk laHko cuk fn;k gS ftlesa mRÑ"V xq.koÙkk] nh?kkZ;q
vkSj dkseyrk gS ftls /kksus vkSj mi;ksx ds ckn cuk, j[kk tkrk gSA
nh?kZdkfyd LFkkf;Ro uSukseVsfj;Yl ds mPp lrg&ls&ek=kk vuqikr
}kjk izkIr fd;k tkrk gS] tks mPp lrg ÅtkZ dks cuk, j[krk gS
vkSj muds oL=kksa ds izfr vkReh;rk esa lq/kkj djrk gSA lQkbZ ds
fy, mUUkr lrg] xanxh] MkbZ vkSj jax {kfr izfrjks/k] mPp vknzZrk
vkSj LVªkbd&Fkzw xq.k] feV~Vh vkSj xa/k dks gVkus dh {kerk] ?k"kZ.k ds
fy, izfrjks/k] lrg ?k"kZ.k dk ,d la'kksf/kr :i] vkSj uSukseSVsfj;Yl
ds ek/;e ls jax òf) uSuksVsDLVkby bathfu;fjax rFkk m|ksx ds dqN
Qk;ns gSa9A bu xq.kksa us diM+s vkSj diM+k feJ.kksa ds izn'kZu vkSj
mi;ksfxrk dks dkQh c<+k fn;k gSA

2-3- uSuksVsDuksykWth] LokLF; lsok vkSj fpfdRlk m|ksx
¼Nanotechnology in the Pharmaceutical and Healthcare
Sectors)

fpfdRlk esa uSuksVsDuksykWth ds lQy mi;ksx us le; ds lkFk
ekuo thou dh xq.koÙkk esa lq/kkj fd;k gS] ftlls uSuksesfMflu
uked ,d iwjs u, {ks=k dk mn; gqvk gSA blus 'kks/kdrkZvksa dks jksx
ls cpko] tkap] mipkj] funku vkSj lfØ; fpfdRlk ns[kHkky mik;ksa
ds csgrj rjhdksa dks fodflr djus esa l{ke cuk;k gSA oSKkfud
fofHkUu izdkj ds fpfdRlk dk;ks± esa uSuks izkS|ksfxdh ds laHkkfor
ykHkksa dh tkap dj jgs gSaA

uSuks&Ldsy daI;wVjksa esa mRiUUk gksus okyh lrgksa dk funku]
ck;kslsalj izkS|ksfxfd;ksa vkSj uewuk fuLianu fdV tSlh dbZ jkscksfVd
fo'ks"krkvksa dks fpfdRlk midj.kksa ds {ks=k esa vuqdwfyr fd;k x;k
gS10A uSuksdEI;wVjksa vkSj lacaf/kr midj.kksa dk {ks=k fo'ks"k :i ls
lfØ;.k izfrorks± ds fofu;eu esa lgk;rk djrk gS vkSj os ;kaf=kd
izfØ;kvksa esa fdruh tYnh gksrs gSa11A bu ;kaf=kd midj.kksa }kjk

fofHkUUk fpfdRlk vkSj nar fpfdRlk mipkjksa dk fo'oluh; fu"iknu
laHko gks ikrk gSA blds vykok] LokLF; lsok iznkrk izksxzke fd, x,
uSuks e'khuksa vkSj NksVs jkscksVksa dh cnkSyr midksf'kdh; Lrj ij Hkh
lVhd fpfdRlk izfØ;k,a dj ldrs gSa12A

blh rjg] iqu;ksZth LokLF; lsok dk {ks=k {kfrxzLr dksf'kdkvksa
Årdksa vkSj vaxksa ds bykt rFkk ejEer ds vafre y{; ds lkFk
Mh,u, vuqØe.k] Ård cgkyh vkSj dksf'kdk izR;kjksi.k lfgr
fpfdRlk dk;ks± ds oxhZdj.k esa uSukseVsfj;Yl dk mi;ksx dj jgk
gSA 'kks/kdrkZvksa us 'kfä'kkyh Ård iqutZuu fof/k;ksa esa dksf'kdkvksa
ds vklatu] izokl vkSj dksf'kdkvksa ds foHksnu dh fo'ks"krkvksa ds
lkFk uSuks vlsacfy;ksa ds mi;ksx dk nLrkosthdj.k fd;k gS13A

blds vykok] ekbØksck;ksykWftdy ¼thok.kqjks/kh vkSj ,aVhok;jy½
Mksesu uSuksVsDuksykWth dk mi;ksx dj jgs gSaA uSuksLdsy rduhd dk
mi;ksx djds bu jksxtudksa dh NksVh {kerkvksa dk irk yxk;k tkrk
gSA mnkgj.k ds fy,] D;ksafd uSuksd.k vklkuh ls dksf'kdkvksa esa
izos'k djrs gSa] tyus dh pksVksa dks uSukslkbT+M flYoj uSukseVsfj;Yl
ls Bhd fd;k tk ldrk gS14A gM~Mh izkS|ksfxdh dk iqutZuu ,d
vkSj rjhdk gS ftldk mi;ksx fpfdRlk {ks=k esa uSuks izkS|ksfxdh ds
:i esa fd;k tk jgk gSA 'kks/kdrkZ ekalisf'k;ksa ds iquxZBu vkSj gM~Mh
dh ejEer dks lqfo/kktud cukus ds fy, cksu xzkV rduhd
fodflr dj jgs gSa15A blds leku] nok forj.k izkS|ksfxfd;ka cM+h
ek=kk esa nok forj.k LFkkf;Ro ds lkFk&lkFk QkekZdksMk;ukfed vkSj
QkekZdksdkbusfVd igyqvksa dks c<+kus ds iz;kl esa uSuksLdsfyax
fodYiksa ij cgqr vf/kd /;ku dsafnzr dj jgh gSa16A jäizokg dks
ikj djus vkSj nok ds v.kqvksa dks lVhd yf{kr {ks=kksa rd igq¡pkus
ds fy, nok dks l{ke djus esa ,d egRoiw.kZ dne uSuksjkscksV~l dk
jkstxkj gSA

fpfdRldksa] 'kks/kdrkZvksa vkSj izkS|ksfxdh ds lg;ksx ds ek/;e
ls] uSuksesfMflu esa bl rjg dh izxfr ds ifj.kkeLo:i uSuksesfMflu
dk ,d vf/kd fu/kkZfjr] ifjHkkf"kr vkSj rduhdh :i ls fMt+kbu
fd;k x;k {ks=k gksxkA

2-4- uSuks izkS|ksfxdh vkSj uohdj.kh; ÅtkZ ¼lkSj½ m|ksx
¼Solar Power Industry and Nanotechnology)

vkt nqfu;k ds lkeus dbZ i;kZoj.kh; eqíksa dks v{k; ÅtkZ
lzksrksa dh enn ls gy fd;k tk ldrk gSA bl otg ls LoPN ÅtkZ
dk {ks=k i;kZoj.kokn ds {ks=k esa egRoiw.kZ Hkwfedk fuHkkrk gSA bl
izdkj] oSf'od ÅtkZ laca/kh fparkvksa esa uSuks izkS|ksfxdh dks /;ku esa
j[kk tkuk pkfg,A lw;Z ds izdk'k] gkbMªkstu] ck;ksekl] Hkw&rkih;
xehZ vkSj Tokjh; 'kfä ls ÅtkZ dk mRiknu uSuks rduhdksa dk rsth
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ls mi;ksx dj jgk gS17A lkSj laxzgdrkZvksa ij fo'ks"k tksj fn;k x;k
gS D;ksafd lkSj ÅtkZ dk mRiknu vkSj fuHkZjrk Hkfo"; dh ÅtkZ
vko';drkvksa dks iwjk djus esa mi;ksxh gksxh D;ksafd lkSj fofdj.k
dh fo'o Lrj ij n`<+rk ls vuq'kalk dh tkrh gSA bu mi;ksxksa esa
ijoyf;d ?kkfV;ksa] vleku IysVksa] likV lkSj IysVksa] lh/ks vo'kksf"kr
IysVksa vkSj Å"ek ikbiksa dh uSuks izkS|ksfxdh 'kkfey gSaA gkykafd] lkSj
iSuyksa ds O;kogkfjd fuekZ.k fMtkbu esa uSukseSVsfj;Yl ds vuqiz;ksx
vkSj lkSj iSuy {ks=k ds fy, laHkkfor n{krkvksa ds ckjs esa tkudkjh
dh deh gSA blds vfrfjä] uSukslksyj laxzgdrkZvksa dh vkxkeh
ih<+h ds fy, loksZÙke dkjZokbZ fu/kkZfjr djus ds fy, ikjaifjd vkSj
uSuks izkS|ksfxdh&vk/kkfjr lkSj ÅtkZ iz.kkfy;ksa dh izHkko'khyrk vkSj
lkeF;Z dk v/;;u fd;k tkuk pkfg,18A

2-5- uSuks izkS|ksfxdh vkSj jklk;fud m|ksx ¼Nanotechnology
and Chemical Sector)

uSuksVsDuksyksth dks vklkuh ls jklk;fud VqdM+ksa dh ,d
foLr`r Jà[kyk ij ykxw fd;k tkrk gS] tSls fd cgqyd ;kSfxdA
bl izdkj dk mi;ksx mu jklk;fud inkFkks± dh dk;kZRed vkSj
lajpukRed fo'ks"krkvksa nksuksa dks cny ldrk gS vkSj jklk;fud]
lkexzh] fpfdRlk fo|qr {ks=kksa lfgr m|ksx esa vuqiz;ksxksa dh ,d
foLr̀r J̀a[kyk ls fuiV ldrk gS19A izkFkfed okf.kfT;d vuqiz;ksx
ÅtkZ ds mRiknu esa gS] tgk¡ tSfod] pkanh vkSj lksus dh mRifÙk ls
izkIr fofHkUUk uSukseSVsfj;Yl dk mi;ksx dqy mRiknu ykxr dks
de djus vkSj n{krk c<+kus ds fy, fd;k tk ldrk gSA jklk;fud
m|ksx lQSZDVsaV {ks=k esa cM+s iSekus ij uSuksVsDuksykWth dk mi;ksx
djrk gS] tks lQkbZ ds dkxt ds lkeku] L;kgh] Ñf"k ds fy,
jlk;u] nok,a vkSj dqN [kk| inkFkks± dk mRiknu djrk gSA gkykafd
Lusgd dk fiNyk mi;ksx i;kZoj.k vkSj ekuo LokLF; ds fy, cgqr
fparktud Fkk] ijarq lQSZDVsaV fuekZ.k vkSj uSuksLdsfyax esa gky dh
izxfr us bu jlk;uksa dk LFkk;h rjhdksa ls mi;ksx djuk laHko cuk
fn;k gS20A

3- fu"d"kZ ¼CONCLUSION)

lkexzh foKku vkSj v/;;u ds ;kaf=kd {ks=kksa esa] orZeku le;
esa jksekapd vkSj vR;f/kd fdQk;rh uSuks rduhdksa dh is'kd'k dh
tkrh gSA bl leh{kk esa bu izkS|ksfxfd;ksa dk xgu voyksdu fd;k
x;k gSA fofHkUUk {ks=kksa ds 'kks/kdrkZvksa vkSj fpfdRldksa dks ;g
voyksdu fo'ks"kKrk ds vius {ks=kksa esa uSuksVsDuksykWth ds mi;ksx dh
[kkst djus esa mi;ksxh yxsxkA dksbZ dsoy ;g eku ldrk gS fd
vkS|ksfxd {ks=k esa blds vn~Hkqr mi;ksxksa dks ns[krs gq,] uSuksVsDuksykWth
tYn gh gj dYiuh; m|ksx esa mi;ksx ds fy, miyC/k gksxhA

ysfdu] gesa foosd dk iz;ksx djuk pkfg, vkSj thoksa ds fy,
laHkkfor [krjksa ds lkFk&lkFk ikfjfLFkfrd vkSj iznw"k.k ds eqíksa ij
[kqn dks izcq) djuk pkfg, tks uSuksVsDuksykWth ds vuqfpr vuqiz;ksx
ls vk ldrs gSaA ;g egRoiw.kZ gS D;ksafd nh?kZthfork ,d ,slk dkjd
gS ftls fo'o Lrj ij vf/kd ls vf/kd /;ku esa j[kk tk jgk gSA
blfy,] ;g lqfuf'Pkr djuk laHko gS fd uSuksVsDuksykWth ds lkFk
la/kkj.kh;rk ¼lLVsusfcfyVh½ dh vo/kkj.kk dks feykdj uSuksVsDuksykWth
dk Hkfo"; ykHknk;d cuk;k tk,A
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