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DEVELOPMENT OF NOVEL LEATHER PRODUCTS BASED ON ETHNIC
DESIGNS FOR THE NORTH EAST REGION

The people of northeast India make lot of products, they are unable to reach the market and
earn profit in large scale because of the inferior quality, lack of aesthetic appeal and lack of
standardisation. Considering the uniqueness of ethnic designs / products and its potential for
economic transformation there is a need to transform this knowledge into wealth by
increasing the value of the products without losing its real essence. The aim of this work is to
promote ethnicity of the local people and help them improve their economy and lifestyle
especially that of womenfolk as women are mainly associated with this activity. CLRI is
working in collaboration with NEIST (North East Institute of Science and Technology) for
the development of novel leather products based on ethnic designs. An expert team under the
guidance of CLRI carried out a comprehensive physical survey in the north eastern region
and identified development opportunities for leather and allied sector. Ethnic materials
available in that region were collected and studied for their colour and material properties. A
range of products were designed by CLRI so as to increase its elegance and value by
combining leather with the ethnic material in such a way that it does not affect the real
outlook and ethnicity of the product.
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Camed 2 MusEH Qeweourhsefled (PKRHEGHL WHSAID HGHHWITEUSLILDTEIE).
UMLIEOTETILIET  &HeU6maUS6T (WDIgB&HGeusMEG LWL SSLILGREH6TME. e mI6i
Gemquib&eoliemu(y (3%) LDMHMID SHEGIIERITIOL (10%) &H6VENEUS GLODULEFS (DM
QuTgleuTs sTeGeomymenild NeUMOLLEGHDE. QBHS CUTHID MEUDL [FER65T
geollemu(y etrlIL(BLD €e(heNG HEFHSG6TemIDW6Ten eumu] CLOM&6HL. (PemmuileL
QeuaNGuOMUGHETDE. Qemal &OMILUUDEGLOMeD UTHILILGIL 66T, UTHISTLLIMHM
GCeuemeuGpemeLUD 2 (HAUTHGHMSI. 6TearGel, SFOMIUUMGEFHLONISS QS EL0T6s
LOMHOID  UTHSTUOL 2 MISAFILISFalgW  (PUESGL  (PMME&ET  LH&eD
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LOMID WH&aID UTHSTUUTETmE. GO (BLD6LEVMDED  CIBTHLICILTIHET LHEVLD
W hsGL QSTALEHL USHMS LWGATLUGSSIUSTL GCHTEL QHTLHMEFTEmeLSH6N6L
Ao CeuaCumMLiUEd sflesefest BOD & COD  Sl6M6  30-50% &
GMMSESLILIGE6TME).
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gfeder ganrT ger f&ar Jrar g1 AT ugfa & fawew § 9 ggfa , Sa# s
FI 3T T TIY fRAT ST GohdT &1 T, TfSTT Tohss Teh STgdal T
¢ g qaferor W gidsghel IRUMA USdr § (8185ield Hewthiss I 3cdeed
?) 3R 58 Soo T TWA Bl SEH FURS & AT UH 3UT & T A, Giel HI
aIRfEAfAr 3iefeher faIHAOT & fAT AIfSTA Tewigs & g W AT (TEH)
P IYANT FA U Ihfeqs SATEING alh AT 7T &l 38 Toger fasAom
gfshar H, OIf3TH TAewss & AT JUAT 39% [§a1 2% USASH &l waer fomar
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TogHT faRiAuT gfshar & Sta Tarafaes 3iediste 6 AT 3R qaafies st
&I AT 30-50% & FGeIdH FAX dh HA gl ST ol

LEATHER PROCESSING TECHNOLOGY: DEHAIRING PROCESS

Dehairing (unhairing) is one of the important operations in pretanning process where hair is
removed by using suitable chemicals. Traditional method of dehairing is based on application
of lime (10%) and sodium sulfide (2%) and water 400% in the pit or paddle where hair is
removed by pulping. Alternative method of dehairing is paste method where hair can
separated and saved. However, sodium sulfide is a toxic chemical that bears unfavorable
consequences on environment (generates hydrogen sulfide gas) and needs to be replaced. As
a remedy, alternate viable methods are proposed by using protease (enzyme) to replace
sodium sulfide for eco friendly dehairng of skins. Here in the enzymatic dehairing, enzyme at
the level of 2% with (less amount) or without sodium sulfide is used. The paste consisting of
lime, enzyme and water (20%) is applied on the flesh side of the skin and left 8 -12 hours and
then the hair is removed manually by knife. The enzymatic dehairing reduces Bio-chemical
oxygen demand (BOD) and Chemical Oxygen Demand (COD) at the minimum level of 30-
50% in the dehairing process.
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GCamev 2 MUHSHUNL UGN QFweoUT(h IGD @eTMIUIMLDWITEIS. Gedelens
CFweLUM_1g60 GHTeL UGEN(EBLD SMTenNsmar CsMeu (R (PG SHesTeMLOU|6mL LI
CHMLGET SIPHTSHETEMLOU|EDL_WIHTS TOHMLULGE TG, QUITSHIQITS, ST LDMHMILD
G&Cymd ugeaf (B (WemmssT LweTLGSSLILGRTDT. @eunHmieT GCrmb Lgesi(HLD
WD 2 6u&6aleL (90%) 6TeLGELMIMEVILD LwlerTLI(h & SLIL(B & eTment. @ILD(LpemMUITIEL
&MyGGrmIwILD geOGUL 6T60TM CeuguQum(m i 6-8% 6T6aTMEEI6L
o LGWITSLILRSSLILGSeoTment. @eummien, 60-70% GCrmblwd L HGW CHmredlsumed
o MEpFLULGHGIDG. Q&) 30-40% GGrmbwid sheybrled QeueMGuHMULL (B
SOMIULME L6060 UTHILILDL W QFILEMDS. QHemenr ensmE@pd Qur@bL (B CHmedleor
GCymAwD 2 MNEh&HLD HetTemDmIL S &H&HS CHTel6 S SaHH6I CQUTHL SH6fleL
A@®HE 2 (HUTEHSLUULL UTHLdD FMiH& LeOLIqSe LeTLI(hSSLLGBE6Tment. Qéemel
G medisst GCmOILILD 2 MIEh&HiLD &esTeMLDEMLL 60-70% @\ (HH&I 95% & NS\ &S 6TTM6T.
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& HqTTefier T A gRafdd e & v a6 & gAY Tolel & Qe fohar
ST g1 THMY ugfadl # A 3R gaeaia gdiys adie e g, o @
HIAY 3 lpod § 3R QU faed (90%) & 5@ ugfd &1 3rgeror foar
ST 1 TR 9fshar H 8-10% o TR WX dide Hifagd dehe (BCS) &r
3UANRT T HIAMYS fhar JTdr g1 IRURS Ay ggfd & 60-70% HTAIH
HT FeNVoT fRar ST § 3R AW wifage sfguyare & o foar sar §, Gae
HNOT YeWUT &I FHEIT YT Bl B 31 HIATH & IFEAMVOT TR HT 95%
3 dH TR T de & fov Affies fAerdr 3ueon &1, Aver a8 & a9
gerdt & aeeiftd Ui 3MUTRA difeldRi & 39N 3ed feieriiarel aavenyel
gunferdl I 37911 14T gl

LEATHER PROCESSING TECHNOLOGY: CHROME TANNING PROCESS

Tanning is one of the important unit operations in leather making where skins are treated with

tanning agents to convert the putrescible skin into imputrescible leather. Chrome and

vegetable tanning methods are popular tanning methods out of which former is well known

and is practiced worldwide (90%). Chrome tanning process is carried out with the help of
6



Basic Chromium Sulfate (BCS) at the level of 8-10% in the tanning process. The
conventional chrome tanning method is based on uptake of chromium at the level of 60-70%
and the remaining amount of chromium is discharged into the effluent causing pollution
problem. Hence high exhaust tanning systems using various exhaustive aids have been
adopted especially protein based polymer synthesized from leather wastes to increase the
uptake of chromium to the maximum level of 95%.
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FLUORESCENCE MICROSCOPY

The basic task of the fluorescence microscope is to let excitation light radiate the specimen
and then sort out the much weaker emitted light from the image. First, the microscope has a
filter that only lets through radiation with the specific wavelength that matches your
fluorescing material. The radiation collides with the atoms in your specimen and electrons
are excited to a higher energy level. When they relax to a lower level, they emit light. To
become detectable (visible to the human eye) the fluorescence emitted from the sample is
separated from the much brighter excitation light in a second filter. This works because the
emitted light is of lower energy and has a longer wavelength than the light that is used for
illumination.
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2 uNfleoTriGedled  OGEYD  uFeueLTsd 2 6mem  Qam&Geromerdled G een&GCHTaL
PHSWLTETEH  HGW. Q& PG RO  FHH  YFMOME DS
o uNflermseilend LweTURSHUGEDE. QUHHHeL 2 6en G EHHECHTV 366y
s YG&W Curg Brlfley Crmi goHuUBLLD. WHSHHI UFGCHFTHmET Fal hiseeD,
GEpSHCHTEN P HHCL eV 2 6uflE6T cLpevLd Q& SHE6L 2 616 & Eh&ECEHTerO6dT 66y
Sl MLGHDG. sMallied ul6| Fal MSeTN6D, 1q6T6iT6TaNL (DNS) (LPEMMEMILL
LWeTURS S SHusHLLGEDE. & E@hsCaTerv, Qeueally WEpFeT KM 3,5-mLenpbLGrm
gme0lfledls iblevsHemd (DNS) QJEhEF SleLevGl Heul Hm 3-SDIGCeTT, 5-6mBL Cym
&me0l&ledls Sihlevld &6 LMHMIHME. PTEHF LG Haull HMSHeT L J&HH
GE&HCaHTaL Saaln@ Ch a&HGHSHL Q\(HSGLD. G L [JHSHMUL 540nm M6V
Ferg e HmLomeneo LITLH S S SHe1SSLLGEMDS).

DNS ggfer & To[sler T 3heret

oISt Sfal 3 TeW cATIH T F 3URYT TeSeFS ¥ 58 FERAT T A
HIST ofeh T Sfial 7 adIT @He, Hadg a8 IT fhvael & ATETH & Teh Sl
i & & H TG AT ST 81 AYAT hT S@HTS H Il AT o T AT 3HTeholed
HAgcaqul &1 Teh T3Eaaiaer diefor ugl, St Ueh f3fieel #lex & |1y $e3%hd giar &, &
ATETH § Tofehlol MrESST A & ganT 3Hwelir o e it et fomar e g
glelifch, TR A THAR TR Iofehlol TR HT AT 3, 5-3SATSel AT FoIsh
Ui (DNS) Fgid garT fodr SI1ar g1 38 Tgid & o [Agid I8 & o - o[l goh
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drel [T & ATeldhallsad 3, 5-31318¢r dfafdfele TfAg (DNS) & AR el [T & 3-
3T, 5-arser afafafos vflis & & T &ar §1 o1 i fadr e 7 AlSg Tofshret
Hiedl & 3eIdTel # gl &1 37 & 38 g IRacisl i TIereIhiersle &l 3UANET T 540
nm JIETEET 9T AT SATT &

ESTIMATION OF GLUCOSE BY DNS METHOD

Glucose is the most widely present aldohexose in living organisms. It is used as an energy
source in most organisms, from bacteria to humans, through either aerobic
respiration, anaerobic respiration or fermentation. The estimation of blood glucose level is
important in the care of Diabetes mellitus. The pharmaceutical blood glucose monitoring is
done through glucose oxidase sensors via a disposable test strip which interfaces with a
digital meter. However, at laboratory scale glucose is usually estimated by3, 5-Dinitro
salicylic acid (DNS) method. The principle behind this method is glucose reduces the pale
yellow coloured alkaline 3,5-Dinitro salicylic acid (DNS) to the orange- red coloured, 3 -
amino,5— nitro salicylic acid. The intensity of the color is proportional to the concentration of
glucose present in the solution. This intense change in color is measured using a
spectrophotometer at 540 nm wavelength.
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16155 &L steMwi(Lpsmmuled oo CeugLuQuIT(m, enmmeot Camguib
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METAL NANOPARTICLES

Nanomaterials with a characteristic dimension in the range of 1-100 nanometers (nm) are at
the leading edge of nanoscience and nanotechnology. Nanomaterials have actually been
produced and used by humans for hundreds of years. For example, the beautiful ruby red
colour of some glass is due to gold nanoparticles (AuNP) trapped in the glass matrix. In the
decorative glaze known as luster, found on some medieval pottery, the special optical
properties of the glaze arose from metallic spherical nanoparticles which were dispersed in
the glaze in a random fashion.

Michael Faraday in 1857 on his pioneering work
¥ “Experimental relations of gold (and other metals) to light”
& explained the properties of this glaze. Now with advances
of science and technology, the morphology of this material,
which contains metallic nanoparticles, has been understood.
Because of extremely small size, the surface to volume ratio
of nanomaterial is very high, which alter the
physicochemical properties of the nanomaterials.

The nanomaterials are classified as carbon based materials, metal based materials,
dendrimers, composites, etc. Among all, the metal based nanomaterialparticularly silver (Ag)
and gold (Au) nanoparticles are largely used in environmental, biomedical, energy, and
catalytic application.

The two basic methods for synthesis of the nanoparticle are top down and bottom up
approach. Top down method is to prepare nanoparticle from larger molecule to small,
11



whereas bottom up method is build up from small tol bigger one. In laboratory metal
nanoparticle generally synthesized by reducing the metal ions by appropriate reducing agent
(i.e. sodium borohydride, hydrazine hydride, citric acid, etc.) in presence of capping agent.
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Color of different silver (A),and gold (B) nanoparticles solutions; Trans mission electron
microscopic images of silver (C),and gold (D) nanoparticles.
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V&I M) L6V LILG UITE G LD -~
. . . . o x./

ghifledlallenest eTeaTMICLIT(HET.  @H6L et \ Py - ~

. . . g P o ~
eeaTmHlemnev et 2 CIETE, g "7 s

0 o

SI60IUSEITITEL6TT 1. T @ owston () hometos Qiogine 9 3

. . . ~ 0 0

QuieolB&ESBLAIIGEHMS 2. H6Ho(H LG ~ — =

i . i N\ 5 — ——

3. BLligliyeNeneo. Qumgleuns, ... N - ~

. ) . t3 be regicaned F———1 el

LIGOLIIQ UIT& @ LD FhIHe0laNen 6ot R -

BLUUSDHS b8 (AN

Geudlanyemnger GCHenel, emeUdHeT 1. CQFTL&S LOJLPVEEaM| (Template) 2.GHIT
LOMID 75T ANUPS CLPVEFam| (Forward and Reverse Primers) 3.LI6VLIQUITEGLD
2 UNFABTE (Polymerase) 4.le &erv& MU SHNCUITEDL L (R&ET (dNTPs) 5. LD&6ITEILILD
HIOTUSTIETN S, & LD.
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AHCIMENV FalD LOGHTLIELS GHTETHETFE

HCHMerv  Falp LOGILELS SEMHSHTFH  6TOILG  1q6T60T6J606U  ISHEWIEML LI
CLPEVGFa M) 6T6mL UM luITS DNHUUsSMHS uwiesoru(h'Ld € (IH (LP6OM.
q.6T60T6T OS] 60IL_LLI

LTery..GUL_ L0 &I Q&eILDLT 6T O'
STHIEMDWITEN LGV  CFISHGID }k’
QuUT(LSI CBIJLO6mMEmLL CrHrés
B&HHLD. SHCHTErV CR6eLEOIEIT &|&HETH6I
uPwns  BEBL  QuTRE AHS ’f'f.ﬂ- AT e
CpeVGEFaMl  eTemL.  CISTEIIL. g 6T60T6) #

QGIQUTHQLD, GHEDDEUTET CLPEVGFaM)| - . '
6T6emL  1q6T60T6] GOUHLOMS  H&(HLD. @mmngu mmmg, lg 6T6sTeJemer  HMGLOMHMIGH6L
cpeod  STLALUGSSHIR6TmET.  SHCHTery  CgmeLedled 2 61am 615 SlIg UILD
LGrmenLOL lq.6T60T6] @emipuilev goUBSGID @ 6mL_LILN6m6T0TLILT6BTITEL
UmeagnsaSiflenr epaflafsE&ed 1q6T6iTe] ¢ (HLD.

grefiter qEenr gfafFar & 3RS 9 faggawvrades  gieer

Qe giafar

30T Sitg TaaTe 3 DNA & 3R 9g & -
/

A\ o\ N foceotide 51—’: .
gTge SfleT T T37 XA & dehallhl H PCR s pram——
Teh g1 SHH ciiel Agcd Ul A & - DNA & g R

. o @ Denaturation © Annealing € tlongation (7] 0

R g I fahcianor, TIga Tealfeldr « s o =
: ONA primer ¥ — ——

3R faFaR T gra ® A, 9fafbar o T

Tl & fIT PCR &Y Ut fAfRe=T Teent fir ~

3TALTHAT § ST DNA FT 3ThRYE, Raw 3R BRas gy, diel#y, dNTPs 3R Mg2 +
cpnd

RIS Siol faegdrvradelel (AGE) T Tl T & DNA Ths 37T ol o faw T

fohaT SATAT €1 DNA & FUTIcH ITST 81T § ST Solfeceh thies &l JANT dlel UX HelTcH®
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IS N T o ST ¥ ST & Dl A O gebd 0;' L
99 ghsl @ Ol Toid ¢ URASIH siATgs (EtBr) }k’ " Ry

HT T DNA H TN &=t & faw frar o 0 T
BIcTT &1 T8 DNA &l SeTehelc T DNA &hl TRIaTaAT .~;. b i
SeRTel 3 A T & o s

POLYMERASE CHAIN REACTION AND AGAROSE GEL ELECTROPHORESIS

POLYMERASE CHAIN REACTION:

PCR is one of the techniques in

the molecular biology to amplify the gene —
of interest from the template DNA. It . /33’::/ =
includes three important steps as follows hydogen o TE— NG
denaturation of template DNA, primer s + _»""" e
annealing, and extension. In principle, i O Drosnton ) g O tongstn @ 0
PCR requires five different components ™ — = . - 2’
to carry out the reaction such as template S oupion \"—"\ o—
DNA, reverse and forward primers, i 33'—31\ —~
polymerase, dNTPs and Mg®* buffer. i

AGAROSE GEL ELECTROPHORESIS:

Agarose Gel Electrophoresis (AGE) is used to separate DNA fragments by length. The
DNA has negative charge which moves
towards the positive charge when electric 0’ ' - , _
field is applied. Shorter fragments move }k- 0 T - -
fastly than larger fragments through the il '

pores of the gel. Ethidium bromide(EtBr) o N

is used to visualize the DNA since it S —

fluoresces under UV light. It intercalates '7‘,,,_— J— :

the DNA and makes the DNA _._l._ “
visibleunder UV light. L =, =
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ishr Cgmedlsh @bhg) Aamev T ein EXTRACTION OF COLLAGEN FROM

L5615 (5 &S0 WHMID 316 LTI (E &6 FISH SKIN AND ITS APPLICATIONS
\Bedr Caed Fish Skin

Y/
W

JL gl

Qareomgen Tf&0sHSS60 WHMLD
Eh-Geudl LML SenaT Sl il &ei
_ JL
."'..- :lll_.

Extraction and characterization of Collagen

SUBESED SMTLGIGL OBTONEEH Acid soluble collagen

int
v Lyophilized collagen
(PLSED 2 e0fhS SSmeomagss -
JL

V7
LY

W Wound dressing material as Sponge / Film
SMUGHTNS LWTUE S &H&Falg Il QLebedlw&men
SEUE0E] LIELEFMS c)lg eUemLD & 560

[9]

CLP6V & For M) HrlLl -8 L_L_6DILOLIL| & 61T

PL&HFaM &HUI-SHLL MO  QFUWIOUPMM  6T60TLG  CLPVEHFaMm|  FSHLILNOCILIL
SV QBT cpevld FefUULL  CPEL&EFamIGeT eelCleumemid  Cabha)
QLB CLPEVEFa M) SL_L_6MLOLILIGET 2_(heUTEHSLILIB6US|. &&LITN6M6TILIL| SH6L6VTS CIGTL L
sT60TLIG| emamL Feetr Leneuuilil, eoL-enl QS TLIL,  F allewss ealeng, CeusiiGLiy
ameverv  ellems  WMMID  Lhleelluld QBT I RIGLD. QLB ELPEV & Fa M)
SLLemLILSET GeuesuGalml ellqelmiGeT MMID SleTesHafled eUamIIIMISHSLILIL L
SLL6nLOLILSHEN6T 2 (Ih6UTSHEG&H60TM6uT. QLTS SLOM6 Hlemevsningafest &L, GO L
CLPVEFAMIGHET &l SLL MWL CFWEL UMM  CLP6VLNSE Falpsdseailn Hlaneuso
Qamen(h (FLHMGI. FolpSS&EMNLOLD 62 (16 cLP TN LIFILD 6T S G360 60 GUITEITM GILIM(IH 61T
SGW. B LOMID SFD SOPLILTeTEHT GUTETM SHeDILLIMETISM6T CQUTMISHSH Clgg6L
FCrHw  sefl wHMID &l Sl  WeMWITS, 61601 UMSLLGSSUILGHMEGI.
FalD&H&ATNDMIGET 2 UTJ (hSSHIQID (PGHL epliLienes alen] LLGaIM CHMaI&HEh%HE
LwetTL(R S SLILH &l6tTme6ar. 2 G MI6uaIoms, HEmlu S6fl ST6TILTSHL QleV6ITer V6T, SSHT ST
QUITBL &6, Sl& QuTMIUIILIEL FTIRISEHSGSLD, (GHEH NBICWITS EMLOLILSET, SMTILILD
SL(pEe0, Gumstimeummied LsTUGSSLLGE6TM6. &I Sel O([HHS CILUIT(IHL &6,
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eLILIen6T QUT(HLS61T, &H&HGHLD Q&FUWIL|LD QUITHL 6T, Sl L LTIy QUIT(bL g6l
GumssmeummleL Lut6dTLI(h & &LILI(H &l6dTm60T.

fOas ¥ THARIor

3MUgeh FaF THADIOT HT GishdT H U1 3HMVaeh G T FHATOT el & T
gl 30] Teh gEX ¥ 3R Juifder IR Fgadlere 3ia:fohar & areasd @ 3id:fomar
AT g1 IR FgadeTd JA:fhAT H gBseled a8, -1 3id:fhar, gssmifas ad,
ae T dled &, 3N / AT Soaceefed Ie:frard anfAe g1 gur nfOas @y
THAHOT H IRANVT Faeam & AT T TIAT & @A Far smar & 3R
-3 3Mhid HR AR & Qe YR 3cqee Y S &1 39geFd ordl &
dgd, FT HUMAe TGI THAGOT § Sif 1 AT @1 81 I Th A
IATATETN el a8 &7 reEl &1 g 3R Fefas [Aoas o8 Aol & 3R
W ST & FHAWA: Bl AR WGt # Fefihd fohar Siar g1 S &l Sia
Rfrcar ¥ Je Al gareT de R_ffeT &&F & 3uaer far aar §1 3T &
o, gB3eia # Flecde o, TITOAT 3cUGl, Fddh ST Ththlesd, &dl
ARE YuTell, 1 W #FGH YT Il Scdlle & 39IET fhar Sar g, Sidis
IS T WA fCERew, digd yaue, e Aerll, 9ddd HA 3caer A
STAAT TohaT ST g

MOLECULAR SELF-ASSEMBLY

Molecular self-assembly is process in which individual molecules interacts each other
through intermolecular non-covalent interactions to form supramolecular structures. The non-
covalent interactions include hydrogen bonding, -7 interactions, hydrophobic forces, van der
Waals forces, and/or electrostatic interactions. Supramolecular self-assembly leads to a
structure with defined arrangement and produce variety of different shapes and sizes. Under
suitable conditions, certain molecular self-assembly leads to gel formation. The gel is a three
dimensional solid jelly-like material. Depending on the solvents such as water and organic
solvents, gels are classified in to hydrogel and organogel, respectively. Gels are used in a
variety of applications ranging from biomedical to cosmetics. For example, hydrogels are

used in contact lenses, hygiene products, tissue engineering scaffolds, drug delivery systems,
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wound dressings, etc. while organogels are used in pharmaceuticals, cosmetics, cleaning
material, personal care products, etc.

[10]
5] 6501 G 6U0T IT & &5
el s@mall Searg s HIEIENL CHeLSaMISHeneT LD HIM LG
Quilwgres  umiss  UweTUGHAME. QUTSHIEUTS  SYIMUISITETISHET  CLP6ITM)
UEMSIITET  [ITUICmITSHEH6I  LweTL(BSSHIH6Tmenty. 1. epeMuiluled [HiTorGeunmés
2. IDetreorsy)  MmGGUGemITSE 3. uply  HEUGEUTES  WLOMID  Jsmielend
[I6001G6BuTT & &). BIGUICEIITSE  LILIGTUTLT60T&|, €(h  CLP6VFaMeaTGLOMUITLILN6H
LIGBOTL &6, CLDEVGa M 2 (He) SieMLOLIL, 366y, eulgeUld, L F&HE, 6UIflen & HemLOLIL
LOHMID  epevdamled 2 6Ten Geslimisaier al&fghisamer ereill LETLGSHMS).
GG 62(Ih CLPELFaMI6HT CILDEITENLD SIELEVE Hlg.ETGHSESTeMD MM QAFTTOFTILIL
SHETENLD  SI6LELF| LeMLIETLL G6oTemd  Sevor Ml  LWeTUGRSMEI.  LI6VLIGLD & Sl6oT
2_([H6U6UIQ UEMLDLIL| 6015 SiFH6oNest eThHyalluled MMID QuIMHNUICL &6sTemLDemLL
MW 2 5 AmGl.2 WFled GmMUuiled HIETCETTES S60dH (b 2 MILIIN6GT Si6u0)l
SO,  HleTmIWy  H(pLD,  WOMID  HETIWIETHMOL QY HWeUDHEHD
QEAh&IQsTeTeT LWL HOTIDG. BIOLUIGSHD TG  SFID  CLPVFa M SHET6ITeL
SlenLWILICLMHMG). A&l & 6001(h Gumestm 61q.6)60LOLIL] Q& TETuTL_&)l.
SGOUPETUEL  HITCEITHWTD UTTSGLD CUT(IRS L6D  66TIT6mIhISEMETILLD
Fymest  eulgeuemolienL  QeuauBGHHHME. QST cpevld @  HLOLIG &S S 60T
LeLGaum) LGS &emern (GBLDIg &, §CLOSIq 5, CaIT(gm D6 &6gorL_ Ml
SLIMUAIITOTS @56 26 SHME.

ASHITHIY

ATEIY ITHION T FAT g BIET IEI3 PN b5 HhsT I[AT I3T HFh WA & forw
fopar Srar &1 dafae & T Al d W 9 YR & ASHIERT 39 § - 1.
JTTCehel ATSHITHIT 2. FolFeld HISHITHIT-Thieldl Soldeld HSHITHT (SEM)
3R E=afARE Solecid ATShIEhT (TEM) 3.Ehicler S - WATY] Jof HISHhIEhT
(AFM)| ETTa g fondll g€ & YRS AN 6T Jolell A 3Hh 3R, 3TTehid,
Helcd, SIaTAT Sl Adel AAYAr3T 3R R & &1 3ifed aar g1 R™dar ar
&M, HA™IH AT HideA, IRSHd AT HIRSHA, A AT THbIAT 3 &I H 3HHT
quTe RO ST §1 GITGERT & Althcliolehel ofaToT aulel & Fif3sh 3R i aqoif
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R yfhar sfAg & WHId S TAS & Tg—e bRl Yl I Sar &1 g
fasfreT & ASHIEHIT & a3 YA T 30, et IR Sharosit dr wifdh
TIIAT3T &7 37dcliehe] el & ToIT YT fRaT S1ar &1 ¥l foheeel U S THR
arel i 30T &1 F WeRTSTSiaT AShIERIT & HAdd Jrefar-37ereT LT AR ot
(Frae) fe@ra 8, S afast o aAries, TAfdes iR SlegAer seaife wol &
el foheeela @Rl & ggeiel ¥ & foIv HetH o=lrem g

OPTICAL MICROSCOPE

An optical instrument used for viewing very small objects typically magnified by several
hundred times. Broadly three kinds of microscopies are available for Scientists — 1. Optical
microscope 2. Electron microscope-Scanning Electron Microscope (SEM) and Transmission
Electron Microscope (TEM) 3. Scanning probe-Atomic Force Microscope (AFM). The
word texture refers to surface characteristics and appearance of an object given by the size,
shape, density, arrangement, and proportion of its elementary parts. It is described as smooth
or rough, soft or hard, coarse of fine, matt or glossy etc. Morphological characterization of
polymers provides information to help understand the effects of process history on
mechanical and physical properties. In biology the microscope is extensively used for
observing the cellular structures of organs, germs and bacteria. Liquid crystals are organic
molecules with a rod-like shape. They exhibit different colours and patterns (texture) under
polarising microscope which enables Scientists to identify the liquid crystalline phases such
as nematic, smectic and columnar phases.

[11]
&a. (5 &6V LILLIIGLOLD (LP6MM CLA6VLD 31&fl6018 LieoLIgLOLD &WITIHE S 60

1920-&61Ml6L CeudHluNuied YIMUFSITENTEHET 62(h §lev PUINTHME QI HHSLDT6
CPLEFAM CTEMLMUIS QSHTEIIL.  CLPVSHFaMIGET QHLLMS FHCHEHUILL LS.
QUINGME HeVeMEUGBETTE TLUUT OHMID CFeLIGeumey QUTIHLS6M6T HgILIQILD
o 6o Q@6 g UmMUFATeny ev@KR&ET SLGUUGSSHIUS QFFHeNSGST.
VBRG] (LPH6T (NGO QLB EPVSFaMIHEMET LSSTUIID VLG SUSMEGLD
SISO SIE0)5H&HEm6 QHTETI(H 2 (HeUTSHE 6. JULIFl6N LIeVLIGLOWD MLOLIEDLI
WBesor(HLd WBeor(Hd 6u(pLd LIgLDOGHMG Qamen(y QSHeNSSTT. 1953 Q6L @eurflett
uriseflener &y CoudilcLGlenmuned 2 6itesrg Lflflensr QUMMM L6VLIGLOLD
LOHMID  UgGHener &Hifs  euqeusHHed QO aNe UG SHHEMTIHET, LD  6TETLIG)
(SIHSHLOM6TT) 6TEOTMILD LI LOLD 6T60TLS| (6260TM)) 6TEIMILD (PemMLULIRSH60T. For(h&H6L
LeoLIglold, GMDHS CPLSHFam 6Tl 2 61T SHLOUTHLSE@HD  6L6VE)
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Fao(bHL  SHHLAUTHLEET SlgliLemLuNled o (HeuTHMmE. &a(hGH6L L6ULIGLOLD
sifljealenen Qg HHHMeUCII WLMHMID @& Ulg-LwNuiled Qs ML HOILGHDE,
Qhseurm (LPMMENIL MESTSHS LiLLIgLOLD SWTFILNID LeTLUGSSLIGSHME).
@(H&@ UueoLgOD eSjallemner (WPemM LG LOHSLOMET THialenss, Qhd
ghrallemesiuilesr  GUTEH GMMHS CLPVGFam 66wl 2 6mem  CUTIHL &6
QeueMUILLILGHDE 2 HTEUOIOTS  S6Uoiewil), SMIUGTENL  P&HHFEH  LMHMILD
Qoemer  siHiallenest  Jal(h  elmeuiLel  @UIAEGLCUTEH  CLDGEUTS
BOLUGEHDE. &He0s giblevld UTeOlsTervL LDy  FMIHG 2 6Tengl, Qene
SIOHGHID  S&fe0Gerv  (UTLUUBTUNSSILNGOD - CH2=CHCOOH) @Ih% LI6VLIGLOLD
QMG  GTCLL  6TrVRALFleNBHEH 2 (HUTHDG. @B HONHSH U6,
@rLenL LNemewiliL] 2 6o LigLDGHHIL 601 C&JHS Li6orL, @0 UGS 561HS
61Q6VSIMEYIL 66T SMeulILL (B  LeOUIQLOTHAMS. MamL GCrrasmjusisE uUudHeons
gewieuieny  HEMILLMTETS LeTURSHSHIUSTL &OHMILLD  GHlpHenew LTLienu
GODEAMG. QMeUGBET JMEOGFHID UFeULTH GCOUMLILFHSET Glemmuiled
LILL60TLI(H' & Gl S 60TM6TT. (6T.BIT.LIEHI E S61T, 6UIJ6UTTIRI &61T) @&IGumev STENHETELD
LWeTURSSHEOMD (ST THLGlev6iTerv)  6JGlesTesNled  HMeNGem Q& emenCGenleuns
LOMID SHSHTL&eT 2 MIHUITEED @ (HSHGLD.

IS UITOFARIgIRI ddsilh GaRT Ulkhfad difaAx

1920 2 & 3RfASF auf H, WA O goR I AfAF 0TS R & HUL3H
% 37¥dcd W T Fa Al 379 AfAT 3fAUT 1 v FoaT WRAA, TT TSR
A oAl &1 3¢ I3 AR Qe S Iihfder TIRRT I AT A H 3He]97d
g7 IR o gfques far o1 & 9 10,000 a1 3 wAORT @ o=
GEART & 9 Al 3egiad 3giccaele IS ghS (Th HAF & & H) &
IR W WS & fov e Oifed iy AT IR Il @EaT @ & 39
dereled & fIv TSR @ af 1953 & Al [WEPR 9red fhar| difosR 3R
AAT e ek el & Tl (FS), Al (Th) IR AT (HF) F 3cdeel fbU T
s AR AR IT FATCHS FfaTdiad 3ehid § S TAToTeT GrelleIhIoT
cToheileh & IR &1 FISlT TidfshaTe Sfdfshdlcdsh ALl HT oRE Teh HeH drR
gfafear & fFe s €, 3R 5@ 97 & Te 3’0 gifcadeon F gaeT fhar
AT Bl HEYUT UTANRIUT Teholleh  HATSTe GHAAUSROT T Joleall H il
afdarel wfafear & &1 swe et fr smargear @t & 3R e, @
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SBAHFARS e ST HH HUMAH IR TSy Hl [Harel & I 3MaeTshdr giar &l
3 A dR W FA 3F0fas AR & difeeRX &1 Thkfoea tlefas tf@g (prop-2-
enoic acid - CH2 = CHCOOH) 3menRRd duifeltee gid g, S T Uodhisd
Ufthele T & Uifaadeor ¥ Affd gid &1 3feshel Ulhele &1 sdd 918 & T
BR F ST IAar g, oad v e AlER &1 AT g g, S s 7
OiforIaor Far Srar &1 389 37omar, el 93T i F Hled & o0 g
gfafshar greglees s & Som gl & i S &1 Wha Ffear seghr (3
3o, Ue #H) H 3R s caus 3T R Sar § 3R efer i cafew
Tgsear 3R TfRica & #RuT fic (Feae o) BiAT F 3T RE T STIAATA
frar ST @T B

ACRYLIC POLYMER BY ADDITION POLYMERIZATION TECHNIQUE

In the early 1920's, chemists doubted the existence of molecules having molecular weights
greater than a few thousand. This limiting view was challenged by H. Staudinger, a German
chemist with experience in studying natural compounds such as rubber and cellulose.
Staudinger proposed, they were made up of macromolecules composed of 10,000 or more
atoms. He formulated a polymeric structure for rubber, based on a repeating isoprene unit
(referred to as a monomer). For his contributions to chemistry, Staudinger received the 1953
Nobel Prize. The terms polymer and monomer were derived from the Greek roots poly
(many), mono (one) and mer (part). All the monomers are alkene or functionally substituted
alkenes undergo addition polymerization technique. Addition reactions are known to
proceed in a step-wise reaction by way of reactive intermediates, and this mechanism
followed by the most polymerizations. Condensation polymerization technique is slow
reaction than addition polymerization, it requires heat and eliminate low molecular weight
substance like water, carbon-dioxide etc., they are generally low molecular weight polymer.

Acrylics are polyesters based on acrylic acid (prop-2-enoic acid - CH,=CHCOOH) formed
from the polymerization of an alkyl acrylate ester. A radical, then adds to one end of the
double bond of the alkyl acrylate, forming a radical monomer which then polymerize. In
addition, the reaction is carried out in water rather than a hydrocarbon solvent to minimize
the environmental impact. They are widely used in the surface coatings industry (e.g. in
adhesives, paints) as well as being used in sheet (contact lens) form because of the
exceptional clarity and durability of the sheets.

[12]
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BiwsHer um@Gbleneo (Gevoreusiiy, eresorClevoril, Quuilesor LOMHMILD
LIGOY & 5> 61T)

Q@M Hrel Heneoulled 2 etar QUIGL ST UTGHemevemnw! QoL Si(PSHSLD
LOMID  Qpellng PSS cpeold el Ml (WPigujbd. Q& SHreuniseaied
LLGGC  HQLD6TT LG Si& 2. OM6| SlQLILLUTED 2 61T6aT&H|. SG6T6V,
Seueuoti]  QLELEOWHTS @QEHLUUST QSMSG Gomhs UTGHemeowd, Cgedr
Mg s s sSralUBUSTL HS UTGSHSH6menU|D CHTI(heTend. (b
Hreud 915% CoussHHed QUIRIE Q&MY (HHGLD 60TV, G LITE S 60T6MLD
H&eDd Gmmealrd QU&GL. @h HreusdHer o 61 &I WLOHMID 2 Jrie]
Seiememwl QUTNISSH UTGHlmevemwl elleuflés (LplgULD. FTRFSHBIULL L 6T (c.1700)
WS WPWEOL @®p Hreusdear 185 WsSsMS STREGL QUTE g6
o (HLOMMHMD LG RLLGMG &g (pemmuilled GgeNejuEGSHenmy. Qe
Qnhgs eHFUMU LUTGSSHSH606n  6Terr  Neufl&SHM. UTGHlenevenLeml  6ufI&FET
L LI Hemevemoullen SigLiiemnLufled L (HGWL S Ml (Wigu|b, Csmh& ey
QL LI Hemevemwenwl QameiG M Quieongl. euflEs el LGS0 LWL (HLD
@@ QuTBaNeT SHEGHMND 2 6Ten  AMEGHH FHHPSaT6T W& Ceul H&eL
allemg  &ums  UMUKGIDeT. &PME SmLUTNNHEG O6THE  Sleunigerien
Qs el LufHuler eumuleons @Q@MESCeusi(BLd.  TUCAUTRS @@
gyeug e 155 S1Hs smsaunm ellengamil QFIGHSEHID CUTE HyeusHed 2 emen
BT 2 L bg FIOM HoFuled QFWOUGHDG, SLQAUTPS G
UT@Henevenwl &g (PmMUNL STl (WDigeudlebeme. iF&  BHFISHES
RLEWL LJFfeneoisen 2 eernen.  6J6iTGeIEIMMEL  QFUILTSHSSHSHl6  GLITE)
Qe Geal&gd wrmuEGHermer LOMID @& eUJeRIGENT, LLm6T, HFaILmeney,
L &F&HSET, v 2 ewie] CUTHL&6T WHMID @QréHEH Slenoliy Gumerm QUIT(hL &erfled
LwleaTL(RHMS).

gal (arelY, 3mae 9T 3R 3mHeIw) AT g4

el el werd A Tl iddd AT IORUS Yiddol GaRT fahd Y el
fERTer el T T[0T AT FEelldl &1 Us#RT & Asal HA (3R hael el Yardh &
foT) egear "wmee" AT "FidRSE TV BT g1 3H YHR, Ul "dder gidar §
foraehr eareAar A gy § Siafer ege "amer giar g, [t areIdar e gidr gl
od I ATAAT T HH @l &, M HT FIAA (Reldl) 3ol 3w Far g
ATAAT el Terd & Yalg & 3MdRer ity & auled &l § 3R R qard &
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EYOT &l AT 8T AT ST Hehl §l T 3MSoieh 7g¢aT (c.1700) Uge d=ATieieh &
Segiet ufdder & 99T FY SR [G®9ur 37¥ar §g@ & ot &Rl 9erd &
gfayr &1 T AT [AaRer IR FaT| 3ol 39 9faiy & eIedr &7 AT
fear| eFreTar & AW, IER Tge fRufaat 7 o o= anfew, srenid sgra Reufaat
H AT 3EAT 9819 0T §819 & o gs gy Fuil FT THT wWar H BT g, oa
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VISCOSITY OF LIQUIDS (WATER, OIL, PAINT AND ADHESIVES)

Viscosity is a measure of the resistance of a fluid which is being deformed by either shear
stress or tensile stress. In everyday terms (and for fluids only), viscosity is "thickness™ or
"internal friction". Thus, water is "thin" having a lower viscosity, while honey is "thick",
having a higher viscosity. The less viscous the fluid is, the greater its ease of movement
(Fluidity). Viscosity describes a fluid's internal resistance to flow and may be thought of as a
measure of fluid friction. Sir Isaac Newton (c.1700) was first to formulate a mathematical
description of a fluid’s resistance to deform or flow when a stress was applied it. He
described this resistance as the viscosity. Viscosity measurements should be taken under
laminar flow conditions, not under turbulent flow conditions. Laminar flow is flow wherein
all particle movement is in layers directed by the shearing force. For rotational systems, this
means all fluid movement must be circumferential. When the inertial forces on the fluid
become too great, the fluid can break into turbulent flow wherein the movement of fluid
particles becomes random and the flow cannot be analyzed with standard math models.
“More Solutions to Sticky Problems” Examples of materials that are subjected to, and are
affected by, wide variations in shear rate during processing and use are: paints, cosmetics,
liquid latex, coatings, certain food products, and blood in the human circulatory system.
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FLUORESCENCE

Fluorescence is the emission of lightby a substance that has absorbed light or
other electromagnetic radiation. Fluorescence occurs when the absorbed radiation is in
the ultraviolet region of the spectrum and the emitted light is in the visible region. This gives
the fluorophore a distinct color that can be seen upon exposed to UV light. Organic molecules
with conjugation are known for creating such fluorescent property. By molecular
engineering, it is possible to fine tune the absorption through which the emission behavior.
Today there is great demand for fluorescent organic materials for applications as organic light
emitting diodes, electroluminescent wire, organic field effect transistor and organic
photovoltaics. They also find applications in biology in bio-imaging, as biological sensors
and in theranostic systems.
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https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Spectrum#Electromagnetic_spectrum

