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Abstract- Certified reference materials (CRMs) are "controls" or standards that are used to verify analytical 
measurement techniques, calibrate instruments, and assess the quality and metrological traceability of items. 
Many analytical methods need a reference material of known concentration of purity for quantitation purposes. 
In national and international standardisation efforts as well as in the accreditation of laboratories, RMs and 
CRMs are becoming more and more crucial. The materials that are sufficiently homogenous and stable with 
regard to one or more defined attributes are known as reference materials (RMs). These RMs and CRMs are 
widely used in pharma industry, food industry and research institutions which are very expensive and are 
imported from foreign countries. Thus, it is the need of hour to prepare these CRMs in India to boost the economy 
of our country. 
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lkj& çekf.kr lanHkZ lkexzh ¼lh-vkj-,e-½ ̂ ^fu;a=.k^^ ;k ekud gSa ftudk mi;ksx fo'ys"k.kkRed eki rduhdksa dks lR;kfir djus] 
midj.kksa dks dSfyczsV djus vkSj oLrqvksa dh xq.koRrk vkSj esVªksy‚ftdy VªslfcfyVh dk vkdyu djus ds fy, fd;k tkrk gSA dbZ 
fo'ys"k.kkRed fof/k;ksa dks ek=kRed mn~ns';ksa ds fy, 'kq)rk dh Kkr ,dkxzrk dh lanHkZ lkexzh dh vko';drk gksrh gSA jk"Vªh; vkSj 
varjkZ"Vªh; ekudhdj.k ç;klksa ds lkFk&lkFk ç;ksx'kkykvksa dh ekU;rk esa] vkj-,e- vkSj lh-vkj-,e- vf/kd ls vf/kd egRoiw.kZ gksrs 
tk jgs gSaA ,d ;k vf/kd ifjHkkf"kr fo'ks"krkvksa ds laca/k esa i;kZIr :i ls le:i vkSj fLFkj lkexzh dks lanHkZ lkexzh ¼vkj-,e-½ ds :i 
esa tkuk tkrk gSA bu vkj-,e- vkSj lh-vkj-,e- dk O;kid :i ls QkekZ m|ksx] [kk| m|ksx vkSj vuqla/kku laLFkkuksa esa mi;ksx fd;k 
tkrk gS tks cgqr egaxs gSa vkSj fons'kksa ls vk;kr fd, tkrs gSaA bl çdkj] gekjs ns'k dh vFkZO;oLFkk dks c<+kok nsus ds fy, Hkkjr esa bu 
lh-vkj-,e- dks rS;kj djuk le; dh vko';drk gSA

cht 'kCn& çekf.kr lanHkZ lkexzh] lanHkZ lkexzh] fo'ys"k.kkRed eki] 'kq)rk] le:irk

1- ifjp;& lanHkZ lkexzh ,d ,slk inkFkZ gS tks eki i)fr esa mi;ksx ds fy, mi;qDr gS vkSj ,d ;k vf/kd ifjHkkf"kr xq.kksa ds laca/k esa 
i;kZIr :i ls le:i vkSj fLFkj gSA çekf.kr lanHkZ lkexzh ¼lh-vkj-,e-½ ,d çdkj dh lanHkZ lkexzh gS ftlesa ,d ;k vf/kd fufnZ"V 
xq.kksa ds fy, esVªksy‚ftdy :i ls mfpr çfØ;k gksrh gS vkSj blds lkFk eku fufnZ"V gksrk gS] blls tqM+h vfuf'prrk dk Lrj] vkSj 
esVªksy‚ftdy VªSlsfcfyVh fufnZ"V djus okyk çek.k i= gksrk gSA os ,d ekud ds :i esa dk;Z djrs gSa ftlds }kjk lEiw.kZ fo”o esa 
fo'ys"k.kkRed ç;ksx'kkyk,a fo'oluh; fu"d"kZ fudky ldrh gSa tks rqyuh; gSaA eki midj.kksa dks dSfyczsV djus] ijh{k.k çksVksd‚y 
dk vkdyu djus vkSj xq.koÙkk fu;a=.k tkap djus ds fy,] ijh{k.k lqfo/kk,a vuqeksfnr lanHkZ lkexzh dks fu;ksftr djrh gSaA

2- çekf.kr lanHkZ lkexzh dh vko';drk& feykoV dks jksdus ds fy,] okf.kfT;d mRiknksa esa v'kqf);ksa] vkSj lacaf/kr lsokvksa tSls 
lsalj dks dSfyczsV djus ds fy,] fo'ys"kd ¼,suykbt½] ØkseSVksxzkfQd fof/k;ksa dks ekU; djus ds fy, vkS"k/kh; vkSj lqxaf/kr ikS/kksa ¼,e-
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,-ih-½] ls çkIr mPp 'kq)rk okys lfØ; v.kqvksa ¼lh-vkj-,e- ;k vkj-,e-½ dh O;kid :i ls vko';drk gSA vkS"k/kh; vkSj lqxaf/kr ikS/kksa 
¼,e,ih½ ij mijksDr ifj.kke&pkfyr ¼vkj-,e-/lh-vkj-,e-½ ifjorZudkjh ç;kl ?kjsyw vkSj varjkZ"Vªh; O;kikj nksuksa ds fy, ,e-,-ih- 
esa —f"k O;olk; dks çksRlkfgr djus ds fy, QkbVksQkekZL;qfVdYl] U;wVªkL;wfVdYl] lkSan;Z çlk/ku] lqxa/k] Lokn vkSj b= çnku fd;s 
tk;saxsA bu mRiknksa ds fy, ,e-,-ih- ofVZdy lhfj;y uacj Mh] oSY;w ,fM'ku ¼mR—"V esfMdy IykaV ,DlVªSDV~l vkSj gkbZ ,aM ,jksek 
daikmaM~l½] ;kuh vkj-,e- vkSj lh-vkj-,e- dh Js.kh esa vkrs gSA vkj-,e- vkSj lh-vkj-,e- ¼lanHkZ lkexzh mRiknd] ;k vkj-,e-ih-½ ds 
fy, ç;ksx'kkykvksa dk çek.khdj.k ,u-,-ch-,y- ¼nabl.india.org½ }kjk çnku fd;k tkrk gS] tks xkjaVh nsrk gS fd mPp xq.koRrk 
okys mRikn fgr/kkjdksa vkSj O;kikj ds fy, miyC/k gSaA ;g dbZ fe'ku laLdj.kksa dk Hkh leFkZu djrk gSA 

vk;qosZn] ;wukuh] fl)] gksE;ksiSFkh vkSj çk—frd fpfdRlk lfgr Hkkjr dh lHkh Loh—r fpfdRlk ç.kkfy;k¡ gcZy nokvksa ij cgqr 
vf/kd fuHkZj djrh gSaA vf/kdka'k yksx bu fpfdRlk ç.kkfy;ksa ij Hkjkslk djrs gSaA dqN tSo lfØ; ;kSfxdksa dh mifLFkfr fofHkUu gcZy 
ikS/kksa ¼f}rh;d esVkcksykbV~l½ ds vuqç;ksxksa vkSj xq.koRrk dks fu/kkZfjr djrh gSA lanHkZ lkexzh ¼vkj-,e-½ ;k çekf.kr lanHkZ lkexzh 
¼lh-vkj-,e-½ds lkFk] fofHkUu ifj"—r midj.k] tSls fd ,p-ih-,y-lh-] th-,y-lh-] th-lh-,e-,l-] vkSj ,u-,e-vkj-] dk mi;ksx bu 

lsdsaMjh esVkcksykbV~l/ck;ks,fDVo esVkcksykbV~l½ dh ek=k dk vuqeku yxkus ds fy, fd;k tkrk gSA Lokn vkSj lqxa/k ?kVdksa ds :i 
esa muds O;kid mi;ksx ds vfrfjDr] vko';d rsyksa ds ikl vc u, volj gSa D;ksafd vkS"k/kh;] d‚LesfVd vkSj U;wVªkL;qfVdy lkekuksa 
esa çkd`frd vdZ dh c<+rh çklafxdrk ds lkFk&lkFk U;wVªkL;qfVdy ?kVdksa ds :i esa mudk mi;ksx gksrk gSA

çekf.kr lanHkZ lkexzh ^fu;a=.k^ ;k ekud gSa ftudk mi;ksx mRiknksa dh xq.koRrk vkSj esVªksy‚ftdy VªslfcfyVh dh tkap djus] 
fo'ys"k.kkRed eki fof/k;ksa dks ekU; djus ;k midj.kksa ds va'kkadu ds fy, fd;k tkrk gSA ,d çekf.kr lanHkZ lkexzh eki ekud dk 
,d fo'ks"k :i gSA orZeku esa Hkkjr fofHkUu mRiknksa ds xq.koRrk ewY;kadu ds fy, lh-vkj-,e- ds :i esa mi;ksx ds fy, bu 

jklk;fud/ck;ks,fDVo v.kqvksa dk vk;kr dj jgk gSA 

3- lh-vkj-,e- dk fons'kh cktkj& fo'o esa ,lsaf'k;y rsy dk dqy mRiknu yxHkx 1-0&1-1 yk[k Vu vuqekfur gS vkSj Hkkjr 
16&17% dh fgLlsnkjh ds lkFk rhljs LFkku ij gSA gcZy nokvksa vkSj vko';d rsyksa ds xq.koRrk ewY;kadu ds fy,] fo'ks"k :i ls 
f}rh;d esVkcksykbV~l dh ek=k dk Bgjko ds fy, vkj-,e-/lh-vkj-,e- dk mi;ksx vko';d gSA jk"Vªh; Lrj ij eq[; :i ls 
IPC¼bafM;u QkekZdksfi;k deh'ku½ gcZy/vkS"k/kh;/,jkseSfVd vk/kkfjr ck;ks,fDVo e‚fyD;wYl ds fy, çekf.kr lanHkZ ekud rS;kj 
vkSj csp jgk gS vU;Fkk ck;ks,fDVo v.kq ekud dh vko';drk ds 90% ls vf/kd dh vko';drkvksa dks vk;kfrr ekud }kjk iwjk 
fd;k tkrk gSA ;s vk;kfrr ekud cgqr egaxs gSaA fjiksVksaZ ds vuqlkj] oSf'od çekf.kr lanHkZ lkexzh cktkj esa 6-8%ds lh,thvkj ij 
foLrkj gksus dh mEehn gSA QkekZ daifu;ka] fo'ofo|ky;ksa vkSj oSKkfud vuqla/kku dsaæ çekf.kr lanHkZ lkexzh ¼lh-vkj-,e-½ ds lcls 
cM+s miHkksDrkvksa esa ls gSa] vkSj 2019 esa] mUgksaus cktkj dh fcØh dk 3-8% çfr'kr ;ksxnku fn;kA vf/kdka'k lh-vkj-,e- jk"Vªh; 
esVªksy‚th laLFkkuksa ¼,u-,e-vkbZ-½ }kjk cuk, tkrs gSaA vesfjdk esa jk"Vªh; ekud vkSj çkS|ksfxdh laLFkku ¼,u-vkbZ-,l-Vh-½ lfgr] 
teZuh ds QsMjy baLVhV~;wV Q‚j eSVsfj;Yl fjlpZ ,aM VsfLVax ¼ch-,-,e-½] us'kuy estjesaV baLVhV~;wV v‚LVªsfy;k ¼,u-,e-vkbZ-,-½] 
us'kuy fjlpZ dkmafly v‚Q dukMk ¼,u-vkj-lh-lh-½] vkSj us'kuy baLVhV~;wV v‚Q esVªksy‚th lh-vkj-,e- ds mRiknu ds fy, tkus 
tkrs gSaA ykblsal çkIr lanHkZ inkFkksaZ ¼lh-vkj-,e-½ ds fy, oSf'od cktkj ds Hkhrj] mRrjh vesfjdk us lcls cM+k cktkj fgLlsnkjh 
fodflr dh gSA 

4- Hkkjr esa lh-vkj-,e- mRiknu dh vko';drk& vk;qosZfnd] ;wukuh vkSj fl) fpfdRlk Hkkjr esa fcdus okyh vksoj&n&dkmaVj 
gcZy nokvksa esa lfEefyr gSaA gkykafd] bu oLrqvksa esa ls 80% vkS|ksfxd ns'kksa dks v/kwjs] dPps Q‚ewZys'ku ds :i esa fu;kZr fd;k tkrk 
gS] ftlds ifj.kkeLo:i jk"Vª ds fy, cgqr de vk; gksrh gSA othZfu;k i‚fyVsfDud baLVhV~;wV] csfMªQxsuhl feMsyu owjft,fuax 
lwjhuke datosZ'ku] n baVjus'kuy baLVhV~;wV] vkSj Mkcj] >aMw] vk;Z oS|] fudksyl fijkey] Y;wfiu vkSj jSucSDlh lfgr dbZ Hkkjrh; 
nok daifu;ksa us IykaV esfMflu fjlpZ ds {ks= esa ubZ ifj;kstuk,a izkjaHk dh gSaA fgeky;] >aMw] Mkcj] gennZ] egf"kZ] vkfn lfgr gcZy 
QkekZL;wfVdYl dh iqf"V ds fcuk vkSj ekudhdj.k ds lkFk ;k fcuk ikjaifjd nok,a cukus okys yxHkx 7000 NksVs iSekus ds O;olk; 
gSaA

5- lhvkj,e gksus ds fy, ,d ;kSfxd ds fy, fof'k"Vrk& ,d v.kq ds fy, vkj-,e- ;k lh-vkj-,e- ds :i esa çekf.kr gksus ds 
fy, bls fuEufyf[kr ijh{k.kksa ls xqtjuk iM+rk gS% le:irk ¼homogeneity½] ç‚iVhZ oSY;w dk vlkbuesaV] fLFkjrk ¼stability½ 
ijh{k.k] y{k.k o.kZu ¼characterisation½ |

5-1 le:irk ¼gkseksthfuVh½& fdlh lanHkZ lkexzh ds ̂ ^ifjHkkf"kr [kaM^^ esa fn, x, laifRr ewY; dh fLFkjrk dks le:irk ¼vkj-,e-½ 
ds :i esa tkuk tkrk gSA mnkgj.k ds fy,] ,d ifjHkkf"kr [kaM ,dy bdkbZ ;k vkj-,e- cSp gks ldrk gSA ,d lanHkZ lkexzh dh 
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bdkb;ksa esa ,d fof'k"V laifÙk ewY; dh fLFkjrk dks bdkbZ&bdkbZ le:irk ds :i esa tkuk tkrk gSA ,d lanHkZ lkexzh dh bdkb;ksa esa 
,d fof'k"V laifRr ewY; dh fLFkjrk dks bdkbZ&bdkbZ le:irk ds :i esa tkuk tkrk gSA ;g Lohdkj fd;k tkrk gS fd fdlh Hkh 
çdkj dk daVsuj] tSls 'kh'kh] lkFk gh fofHkUu HkkSfrd :i vkSj ijh{k.k VqdM+s] ̂ ^chp&bdkbZ le:irk^^ dh ifjHkk"kk esa vkrs gSaA ,d 
lanHkZ lkexzh dh çR;sd bdkbZ ds vanj ,d fufnZ"V laifRr ewY; dh fLFkjrk dks ̂^bdkbZ ds Hkhrj ,d:irk^^ ds :i esa tkuk tkrk gSA

5-2 fLFkjrk¼LVsfcfyVh½ ijh{k.k& ,d lanHkZ lkexzh dh {kerk ,d fufnZ"V lhek ds Hkhrj ,d fuf'pr le; ds fy, ,d fo'ks"k 
laifRr ewY; dks cuk, j[kus ds fy,] tcfd fof'k"V ifjfLFkfr;ksa esa laxzghr fd;k tkrk gS] fLFkjrk ds :i esa tkuk tkrk gSA 
mi;ksxdrkZ dks VªkaftV ds nkSjku vkus okys le; vkSj ifjfLFkfr;ksa ds nkSjku lanHkZ lkexzh ¼vkj-,e-½ dh laifRr dh fLFkjrk dks 
ifjogu fLFkjrk ds :i esa tkuk tkrk gSA ifjogu fLFkjrk dk o.kZu djus ds fy, vf/kdrj vYidkfyd fLFkjrk dk mi;ksx fd;k 
tkrk gSA ,d lanHkZ lkexzh dh laifRr dh foLrkfjr vof/k esa fLFkjrk dks nh?kZdkfyd fLFkjrk ds :i esa tkuk tkrk gSA ykbQVkbe 
ml le; dh vof/k gS ftlesa vkj-,e- xq.k mu ewY;ksa dks cuk, j[krs gSa tks mUgsa mudh lacaf/kr vfuf'prrk dh lhek ds Hkhrj lkSais 
x, gSaA tc vkj-,e- xq.kksa esa vc eku ;k fo'ks"krk,¡ fufnZ"V ugha gksrh gSa] rks thoudky dh x.kuk vf/kdrj iwoZO;kih :i ls dh tkrh 
gSA ftl le; lhek ds nkSjku vkj-,e- dk fuekZrk viuh fLFkjrk dh xkjaVh nsrk gS mls oS/krk dh vof/k ds :i esa tkuk tkrk gSA 
oS/krk vof/k dk o.kZu djus ds fy, ,d fof'k"V frfFk ;k fdlh vU; le; lhek dk mi;ksx fd;k tk ldrk gSA

5-3 ç‚iVhZ oSY;w dk vlkbuesaV rFkk vfuf'prrk dh fMxzh& vkj-,e- ds mi;ksxdrkZ eq[; :i ls fufnZ"V laifRr ewY;ksa dh 
vfuf'prrk dh fMxzh esa #fp j[krs gSa D;ksafd ;g ç;ksx'kkykvksa esa fo'ks"k lkexzh ds vuqç;ksx ls lacaf/kr gSA vfuf'prrk ds lzksr tks 
mi;ksxdrkZvksa ds fy, egRoiw.kZ gSa] mUgsa igys ls gh vkj-,e- fuekZrk }kjk fu/kkZfjr fd;k tkuk pkfg, vkSj çek.ku çfØ;k esa ,sls lzksrksa 
esa 'kkfey gSa&

lkexzh dk y{k.k o.kZu (characterisation of material-A)
cksry fHkUurk ds chp (between bottle variation-B)
lap;u dh fLFkfr ¼storage condition-C½
lkexzh dk ifjogu ¼transport of the material-D)

buds ifj.kkeLo:i gksus okyh vfuf'prrkvksa dks fuEufyf[kr rjhdksa ls la;ksftr fd;k tkrk gSA

7- lanHkZ lkexzh dk çek.k i=& lanHkZ lkexzh çek.ki= uked ,d nLrkost esa lh-vkj-,e- lapkfyr djus ds fy, vko';d lHkh 
tkudkjh gksrh gSA ;g iqf"V djus ds ckn fd vko';d dne mBk, x, gSa] çek.k i= tkjh fd;k tkrk gSA bu çfØ;kvksa }kjk fn, x, 
laifRr ewY;ksa dh lVhdrk vkSj esVªksy‚ftdy VªslfcfyVh lqfuf'pr dh tkrh gSA vkbZ-,l-vks- xkbM 35 ,d lanHkZ lkexzh çek.ki= ds 
fy, U;wure vko';drkvksa vkSj lq>kbZ xbZ lkexzh dh :ijs[kk rS;kj djrk gSA

lhvkj,e dk ,d vfuok;Z ?kVd lanHkZ lkexzh dk çek.k i= gSA blesa fuEufyf[kr tkudkjh gksxhA

1- çR;k;u fudk; dk uke vkSj LFkku
2- nLrkost dk 'kh"kZd
3- lkexzh fooj.k
4- lanHkZ lkexzh dksM vkSj cSp la[;k
5- lh-vkj-,e- dk fooj.k
6- mi;ksx dk mn~ns';
7- lh-vkj-,e- ds mfpr mi;ksx ds fy, fn'kk funsZ'k
8- [krjukd fLFkfr
9- le:irk dh fMxzh
10- çekf.kr ewY;ksa dh vfuf'prrk
11- VªslfcfyVh]
12- fof'k"V ç;ksx'kkykvksa ;k rduhdksa }kjk çkIr ewY;

2 2 2 2Combined uncertainty =   Ö A  + B  + C  + D
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13 vifjfpr eku
14- çek.ku frfFk
15- oS/krk vof/k
16- vfrfjDr fooj.k
17- çekf.kr djus okys vf/kdkfj;ksa ds uke vkSj eqgj

8- fu"d"kZ& lhvkj,e dh vkiwfrZ ds fy, fons'kksa ij fuHkZjrk dks de djus ds fy, fons'kh eqæk cpkus vkSj gekjs ekuuh; ç/kku ea=h 
dh esd bu bafM;k igy vkSj vkRefuHkZj Hkkjr dks c<+kok nsus ds fy, Hkkjr esa çekf.kr lanHkZ lkexzh dk mRiknu djuk le; dh 
vko';drk gSA vc] gekjs ns'k Hkj esa dqN ç;ksx'kkyk,a vkSj vuqla/kku laLFkku gSa ftUgsa lh-vkj-,e- ds mRiknu ds fy, vkbZ-,l-vks- 
17034%2016 ls ekU;rk çkIr gS vkSj lh-vkj-,e- ds mRiknu ds fy, fujarj ç;kl dj jgs gSaA bl çdkj dh ç;ksx'kkykvksa dks 
çksRlkfgr fd;k tkuk pkfg, vkSj lh-vkj-,e- ds mRiknu ds fy, ljdkj }kjk foRrh; lgk;rk çnku dh tkuh pkfg,A
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