——v

. - : (2. (DM,

FANER et N

REGD.NO. D. 1..-33004/99

The @azette ofqndia

= JHROT
' EXTRAORDINARY
WO [I—EUS 4
" PART OI—Section 4

T WER Ay
PUBLISHED BY AUTHORITY

W, 145] 73 faeell, guaw, setar 27, 2008/WEEE 5, 1930
No. 145] NEW DELHI, WEDNESDAY, AUGUST 27, 2008/BHADRAPADA 5, 1930

L

f B : -—

i faed, 20 s, 2008 %

% EE—130—2007— TeIRIfAAE ARPRIY, 1948 (1948 BT 16) @) KT 20 FRT WEwT WAl BT AT A §Y ARAG
Ze giue @ ARHR @ g4 sAe ¥ vageRr Frafafea Rfgr el &

1. wiferar irdes ok WIRv—

(1) 7 fafawil o urdia ey gRue waeer Relr urgymd Ay @ amd), 2008 @& =9

A AT QT |

@) Y YIRS WOTIH W 9T YT B ARG W A BT
s
fe<irr uremms @ forg Rifraw _
S . ,
Rei w4 waw R S Ry SRlEaR @ U RdE @ OReT g1 AR, R cﬂéa 1 i K

fivafioeE @ 9€wd (F Teafifiear Fae) @ Rafl srrr ard G/ WRYE ERT AT B GHged
Argar B WRe | SWiEgs A @ v e Araaa g/ a1 vy A SEIRaRt B aRa @ R A
fivafare ¥ form gaumdl § WY O & Usd I e @ Wey H ARy g7 uRve ) gd IrgERd W
AT WY |

WgAshi B 3G

e pEl A R uguer @ SR @ g @ DN R R sl Y Ry Ty IRER 9R @St ¥ Rl R
.g{mnn..

TEeT AR SR G Felfw—d B g SFyed qe e 4

R 3ie iﬁw = graifis s B

ey e @ for Wi efiart & faer wgal aife (ﬁ)mwﬁs‘iﬁmsmmmm(@)
wRerTeTE ik TeRifteR sk (1) snuiEiRe ok SoRme seiitifee & &% § AruaTa FIdEIR 3RATIS
g & frdes ¥ foft Diien mama ammﬁﬁﬁﬂ/mmwﬁwmwaﬂw%wﬁ
cmﬁa;n 2 vdsie a6l & fag PuiRa grgamn g1 s sEeas §)

YN W1 wuen

() PR e wggsn (Gca urtfl) @ ol 3 dad wAd Bshie ARE B HMR wRE gAr
ST |

@ waefiw WRe & faker & foy favaRere /wwer v;mzrshv %Wﬁm gumd @ ey A FrfRa
gl % @ Rl e @ A aed

3216 Gl/2008 - 0)) _ . - .-

Sy v



SRR e aeiea @ el <ot TR R W R g PEiRe S siRaR @ @@ wer

faeafiemadl & wgE N @i B T uhvauioe v gw feiRe @Y Y SRR AR @ SR W sigar
i) s R W Rl dvia aRtrauiors wher grr - fuiRa @ T ARe @ R W s

| THE GAZETTE OF INDIA : EXTRAORDINARY -  [ParrIll—Sge.A
@) U IR AT WU WP ERT Pgw e Wi s fgfiaa /sh wod A Re

& Rvafleea | Sl @ T ¥ s
(iv) (i) 3R (iii) @1 iAo
ifT qomelr

(i) weh, o), el e siftmr Aew wdienalt ¥ Rereff @ froh P F SR w, ¥ Y wend @

R wgmmy Hut Bl we: O QAdwstar Rudl T ard <@ aRyE grer RN A€ s 3
QAT PR /ey v § das WmaiaN Renat A faiferr @y wgd | dw RSIL RO IS IR R A
fRewelr g & dF Il @ foy SoRied e fadstar Rt # ve siftRen dev @ smavaar €

St Y R o SR YeTE FOTER T 2, T RS e ¥ eI R e AR Tl e !
37 Rvdl W W arae] @ FaRAT HRB YT WA ey ‘ o "
1. g&m ) ' iy

e aif e § Aoy 2 orden @ Fre e S @ A9 @ snenel B G B R

[ s

iRy (R grgamd @ TS Tasfis a8 & BN SuRAf 31 80%) | ' - -
wﬁaﬂ?aﬁm.Wiﬁf%ﬂﬁﬁﬂ%ﬂﬁ%ﬁfmwﬁﬁﬁa-mma@wmaﬁ%mﬁmm 7
e Yoo, WY, e, Amen segdeve, R_FRE anert § wrT forar w11 ' 7S
Pl TR ok ST gF YIS SETaR B R ERT R e eriwa § el anferd @ wof e ]

R Ts B el SR ST g P EREE BT 89| @ Sl iR Wi g @ RanT @ W qen el @

R @I il AR W QAR S ARy | Wi iR S o @ B ST sk W §E W amRd
2. Ryafdaray wan: * . _
< af B wlky W UE gQer o syl _ S A ' -

ﬁwﬁama#quaﬁa%éﬁﬁwmﬂmﬁmmaﬁﬁﬁmwmmﬁmmﬁlﬁeﬂﬁam

gensll @ Praifefaa wew @i

(@) feRaa

(@) e ,
() 3meeER srrgT WiRgas wdan
faRaa aiam

fiRaa afen A ww fAduswn vy A FERE @ gei-un @i wQde e G @ srafd i B SR SR
FdaR TEHI WA g ’ . :
wrafie g ;

T e T s B eu A Wad BY W e Y6 o7 @ g ¥ 9eieaR @ waifie e ek e

S s g ey RS fAdvsar & F waife wan @ avalis wed o1 At ReaRaerl gwoge
iR axd o R i o v ¥ R Iriigar @ R s wfaelt o ek oo @ fog i
R R W | uRye e & 5 Rt @) with Reaioer gr wlen @ ued W S aRiie BRe @

Eiscar A v i

WRIHR W : o
WRIEHR G BT ILATY TF, q4 P, reRear Ak HiRkaen v BRrel B e BT B B Bl |

77 aRye TEd ¥ B v Wi e &) WEs g S AWl @ vy d, ydls & fay 20 e @ wereR
e N WG| O U TS WIETEHR TS 9 Y6l 8 99 WAd quY YOsie B U Wl aun e Wi @

e feudll duR AR wwar ¢ Rl airme i afwt wT fRur wE Wl ST Y R o Wb | i
Rzaforey oder & et o1 fQazer: Pt L ] , - T, 5 -
vgilas : : -

gE-uT | 100 3i® -

yeA—uy 11 100 3ids

wgA—uz- 1] 100 37

9 300 3@ : -y |
wrifie adiem 200 3 : o ; o

* WETR : 100 3 _ ' " oo R
Qe WG fvg N T A T D o g 9 QA QA gy e B AR v iaRes wers § i

e D wu N Pyl @ waw ¥ dvgar X fRrvrsEE TRdy <9 uRee e Wt Reafrene g RuiRa
Y MY AR BT

SegRaaRl BT eaim: Wil SwxyRamel w1 e b aderel g1 fhar srer iR shwd il @1 o
B e | :
St elfYe @ wdEh wrTeE: \

£UA1A



[WWIII—"@"’%"!] IR T TSIIH ¢ STHHRY

Msnﬁaawﬁﬁ@ﬁamﬁmﬁmﬁmaﬁﬁaﬁmm%mwmﬁwﬁm%mﬁm'
50% 3iF W PR o o wER R e witd deife gden (ufe Agifie wE-va ek s

g A G ITdfed 3l BT 50% 3 arifie wler ¥ G it 31 50%) T For ek N 50% 6 It |
@Wﬂﬁﬁﬂﬁwoa}ﬁ(ﬁaﬁmﬁaooaﬁ?mma%m100)##200%3&1&11%@&171}

200#@:1ooWWWWWIMMWWWWWRﬁW&mﬁWWWM'

QI | IO TAT 50% W T I MW B A IEAR B qd oden (srfa dgife, wAfe ok ARew
9R0ET) g Mghﬁnﬁmwﬁanﬁmﬁﬁamﬁﬁwﬁﬂmmmmﬁwmmmm

fear s |
ﬁﬁﬁm(m)mmmﬁmmmmWWMWWﬁwﬁm

# wirer o BT wrA Tl B = ‘
eI e g Srder e

mmﬁvﬁrmm’r‘%mamﬁmmvgﬁmaﬁﬁaﬁﬁmmmmﬁwmﬁwﬁ
aﬁm%@mmﬁmﬁwaﬁﬂwmmﬁmmﬁﬁwaﬁﬁmwmme.

B wazer W el Sifs wEfs srli‘mﬂr% fre anfera Yt g

we-I1.

' R SRS CEAD
%IamqmzmmuﬁmwrWﬁ@a&uwmﬁwmwaﬁéammﬁmmmaﬁmﬁa%m'
ﬁ?—imm’rzﬁr'ﬁi _ ‘ . R
weu: - -

° memﬁmmmﬁmmw%ﬁl ;

B m@mmﬁawé@mmmmamﬁnmﬁaﬁmﬁmwl

B zﬁar%a’rM&mﬁﬁmmﬁr&mﬁmmaﬁmﬁ@ﬁmﬁ%%ﬁwmmwﬁa
fawal ¥ et R ww. @ s Y 9g | %

. Mvﬁ@ﬁmﬁwywﬁwﬂm%mmaﬂvmﬁmmmm ,

. WWM@W%WWW@@?M%WW&M
g @ foy e a1 g |

mwﬁ@mmmm%mwmﬁmmmmaawmmm
%ﬁ?r\'enﬁq:%QWIﬁmmﬁmmgﬁﬁaﬁmﬂ%lﬁﬂﬁwﬁWRﬁﬁﬁmzéEhﬁ
szm‘rﬁrrﬁwmq‘ﬁmanﬁ?ﬂwmmamm%s
SRIEHT v IRNAR gRI UIGUHY U B D EWT TBH UK B fo‘d\.{ﬂﬁ g1 Gq‘ém\ W fRrEngar
freR fopar w1 woal &

1. 9 (TS ) _ ‘ , o

2. P (QIFHPIRR &) ' S
3. W e qmﬁmuﬁmmahwﬁwml N "
BIGH

B ﬁﬁwﬁwﬁmﬂa*ﬁﬁmﬂmﬂﬁml : S :
w—smuﬂamtnaumWm%ﬁw@ﬂmvawﬁmﬁmﬁwﬁmmmsmml

}mmmwmmmmmmﬂﬁWWWWMWMWWMWWW

a%mwﬁvgaaﬂvaaﬁﬁmmﬁamaﬁml '
: ‘ : m:;III fet -“ll
. = X o |aquai§1 o [t
wmmnmwmme o o
W w3 gt ' '
T gl s @oaw
2. amfral @ A R
3. offg dsufRe e
. 4. mmﬁrm : 1 :
1. qaamxm ; _ - ' )
2. URASHERT -
(@) Wifam
(@) v : -
3. | gAnT
() WO 3l Wary
; (a)ﬁﬁuvramvﬁmaﬁ'ﬂmﬁmﬁﬁm
e 3 SR v »
1. qrilt fasma @ o C ol

S = 3

:
!
g
¥
i

3
¢
i
=



THE GAZETTE QFINDIA ; EXTRAORDINARY

2. ofrg Aenfre fagm
3. <@ [
4. UREUTETH THAD
e v Ve ik aifie:
1. ST 3PART , , : \
2. ureEifRTd , - SV
1. Sgifts . P By
2. wrafre ; T w7 . : 408 -
3. AH GEer ' : !
(@) o 3R aderr
' (@)W%ﬁ?ﬁqﬁsﬁvmﬁmﬁﬁm
(1) <& Ay W *\ft‘NQTr\ﬁ?r favaiyor

vwwm
1: mﬁﬁﬁiﬁﬁa -

anorfaes. JREAT IR EE §ud -
freea waiiify sk wWxaAr ke
ey 3 argefar

N ¥ R

ARl BT geERed iR wIRe® @R
6.~ MY ag s @ o

7. dnfewe [Adman

oA W

1w Rsm & o
aifie GREAT SR MTaAE 99 (15 He)
WW@WQM#WWWWWW!WWVWWM
aﬁqﬁemmﬁaasqw fgdrae dus @ SR aew 95H) | 3
e SRy sk dxamn Puke: (20 H)
wwmﬁﬁemﬁmmmﬁmﬁ@aaﬁvﬁmﬁmmmw
_ fawde, greimfion, W{M@?W|MW@WWW—%WWWWW
" R awa |
fipveell & smguiam (10 ©@e)
fig < — ﬁﬁamqﬁa@ﬁwmmmmwﬁﬂmﬁgm Weﬁvwmm‘gﬁmsﬁr
I e ey | )
A ¥ IR (15 ©e) “‘ '
T gifdedT — ﬁﬁﬁﬁmwmﬁaﬁqqaﬁmwﬁmmﬁmw(ﬂmmmﬁm)ﬁv—ﬁmﬁmw(ﬁﬁﬁ
mﬁwq)q«%ﬁmwwmﬁammmmﬁwmmmﬁmw%mmm '
\il"(ﬁ af a1 gonRew aile anfRow wrra (25 W)
gailRew @ragR ol aNIldas g, 130T F fer @ wu A gy vay ol garRe R Q‘dalﬁear QUER,
RARTE ufbay, RepenReas waw {3 3k e med |
THIFA TG —~ wawmmrw%ﬁmlwmamﬁmmaﬁmﬁﬁwmﬁmwﬁwm
Wﬁ@mﬂmmﬁmwwmwmmwmmwmmm
nﬁwwﬁmvhaﬂxmrﬂl
Rl BT e — wa{asﬁvwvmwvmma—wmﬁmﬂmaﬁmﬁmm
ol | WO B FOIRAT, oI 3. GRaT | ,
AR engfasmT & e (30 6) ' '
% argell a7 gdeRer, FRATfRRT @1 e, mqaﬁvmﬁﬂza w{ﬁm‘maﬁva‘laﬂaﬂmmaﬁmv
N Hie, EgE-RR) fgE, siquifas aea |
G fram sl qigd yonfrat W geT SW — argRmeT—geRee—daefes . wonferat | wEl (/ig-tHen,
Erg-wehl, Gfi—vae, o9, Tg-g) e ow fEl R RER-Ame ~ ey e, AR-giaediam gee

) gwd—dl wonedl, A mmm;mwmummmm

SRIRERT: TR YA, W @I il STaR, 3 ) s, eTgeh @ FRon sEreE @ Ten; aiReT, R
TS | T NGRS, T @ A, I AFR B A * I oRe iR x-vvd ve | ’ :
- onfewe RASATE: (10 W) |
R, qo WeedAw, el ok IR-ugel # afeds fdwag | Sgeed ¥ Rbwm, ﬁqa‘«ﬁﬁ A,
g, 3, MR SR TG | anfearsr fmr a1 sigeivT | g, m‘rﬁmﬁzﬁﬁﬁml 5

AR
1. e, Ao W, gaT A oiR s, iRw-we, kAl
Rftran <. dferex, sfax, daxT dvw, wFl feE siR - $onaRa &1 a9y, mﬁﬁ@w slriwm
wmm@ﬁmmﬁrmnmmmmmamWﬁmmm '

1. soreaest € wfere-v. o ST (Nwiem g 1081)



&
-
- T
4
—

[ I—TTs 4] © T T 5 TR

TR R ST YRR @ S - Sl R TRieTRal g WRefe ok e wE-wae |
. TEAEE @ (14 W) . ek N A o

el B e, i i, ¥ . s R 7
o 9 Ry, Wi saERel Witd SRS 9 @ UGR, ISy g ufkd | I

- STE—TEd 2 €Y | Rroie WS AR mivreger enffed Rigia — RS Reerdt #1 geri|

E afeer g gifdra) aliv gwd ST |

T WML A fe (6 6e) | " :
rev, TAoll, o, TTE, THE @ SIS | g e ] o o
T, WY, A, pEese @ YaNged | $ L) RS Ot -
Iy, 9y & | : \ A :

2. Dfwd 99 B WET — U, uraEfeT (reihe aliv egdiva, 1060) .

3. arnlt Ra ok aifaEv — A4 @ (G 399, 1990) ! F :‘
4. qEa-X Peedenne — A L gaek (W R, 1942) ol o _

5. wrl fasm ek witkard — @ g, AR (Wde, 1093) : et _

6. | fRgE iR aige — o f. @, @9 W v W, 1984) | B g N

7. A wglee R - g, Vs fod | N L &k

. ' 1, wrafat o e fawm f

1. swafe afest ' |

2. RMafw {9 - \

3. giftras g o e Qe

4. ERIM@ A9 TATETRAT

5. ogfism ¥ et wfkag

6, prfIS Al B e s

7. oy amver A ufafmar - .

‘8. dearad

9.  HIARECH o g

10, ame—aIR Wrel @ fagia L. I, dga vamd

M. IRSF : ~ o

safde aifert: (10 €R) : : : 1
aeal @) RLwarsi o e aRad: ' b

mafAd e | : IR P
gt 9 FT e, WREAL SR AR fredt 4 oo, AW iR ¥R wH g g Fef
Wx—elid wiaor, wigRua Gl v s vl @ gereerar) i : o

. Fe TT-BEAeEevE, wﬁaﬁal e w9, RirieT | “
WWIW%WWWW@W&R}&
Hrfa® 9 ‘ i, oo .

gifem el 1 v R (15 6e) : Lo - i
—@—maﬁ,s@,@"fmsﬂmﬁﬁmﬁmmmmﬁﬁmﬁmm—wqmwm

(@ewd)) : wepl ARy, Tereew i d-anfidea @ Rafafe, agwEsd 3R IR WIFR BT,
mmaﬁm@m»mmmmmmmﬂammﬁmwmmm

rTaE I TRE (Eiere): (1o 6e) :

 eriferRE Bl @) el TR @ weeE—vE gfy @ Reaia-tgl el e e deErdst e

Fol-frer qa wo-frss SeTEee WHIERV-TaRae B wdy— s TRP-GHl T ETHAT FHIDR,
Wmﬁmmawmﬁmmﬁmmm(ﬁmmmm

argRis & TRfE e (15 1) . - il .y
mﬁwﬁwaﬁﬁmw&m—ﬁﬂamaﬁa@ﬁ%ﬁm&w%ﬁaﬁmm,w@m,wrg' A
g\mrs@. e, W, Toe, TS, WR, We, Sew, v, T, B, O vl demg @1 fepdor R
AAYaNg | : ( ! | | |

fafrdex o s ¥ wfifF (10 @) ' RS : “
aReEa: o saRer gfifpar oo @ etermfias—or sEver A vaafe uRasd wfpd, S @Rl
nﬁﬂmaﬁa‘»m%ﬁmummﬁmlmamm-mﬁmmﬁﬂw@ﬁmwmlﬁﬁm
gfafparl @ ufifsar @1 wnfld axd arl RS |

?ﬁaf?{f‘ ferfr: (15 &) . -
2246 SI[p8-2 _
5._0 = Y
= = .




dul.

TH F GAZETI'E OF INDIA EXTRAORDINARY

o IL 2] =
G

Parr T—SEc,4]

el

FefeRs wRifear o1 uRew, WM faQdwan,

PerfalRs wRfkar v auaE 3 O &1 wwE |

aﬂms'c:ﬂ (@ ©e)

na;‘rﬁvﬂslgm’m
|

-8R Aiel o fagia @ W)

WiRga o &1 9wy, wfie, ST, T

mwmmﬁmmmﬁﬁmﬁaﬁwﬂ.mmwﬁ-ﬁmm.. :

PR @ THR—HO, m——m UOIIgH, RIS |

meﬁmm—mm mﬁmm 5

FiRe-aid Rigi, dfw Rigia, wede yorell Righ, awa—vas Rigia, wufg fagia, @ defce & Wi § -

-4k Rigial @ g, m-mwﬁmw
Ir-aR Wi ¥ orer @ T .

AT (5 TR) A
FATSIPIhA W, ﬁa&ﬁmm(muﬁmaﬁ?@?ﬁw) mmﬁ—ﬂaﬁ?
WWWWWWW&WW( ) |

SRS (10 ©T)

WIRT IR A BRE-EIY W YEAT, TEERT SR

sﬁvmwaﬁvm ﬁ“sﬁvm—mm mm

qﬁwrsﬁm‘:ﬁ‘aéﬁw.“

. uRea, PR @ Rigt, amamﬁazmmmmﬁmaﬁvﬁmmm) ﬁmﬁmﬁ

RoTg | FRIGA B SBR—gAwH Yo, dagw, RRET R .

A7 Weg), gRvar ARAT 3R W PRISH | eI BT BRI Frimv, T, Befdd I TR g'\’m H gieie |

?ﬁ‘mmamﬁ—éﬁa TRETATH |

fifae anw fhoiipe HAvGI-Td, mﬁm
i W g e SAvg-gd, v,
TS SIS BIGE—E, U e (S

- IAPRRT SRR R oA AR OH @Y /i
Praged R IR PR B Fgia—diw

NG AWN ST

wifere e aisl-ave @@ ©F)

©

10. mmmm~q$mwwe(m)
1. e Ue EieaAied tewy, SiRAraal (Hamnfee)

FATES TS PREI—a. 9. M. (verge {yediva)
frra. DR I—Tefd, wm(wmgﬁmm)

mm?étﬁﬁﬁ—mm(vmwmm

m(mmmﬂam)
mf?rm(mmmﬂm)
Gﬁﬁaﬁqummmw (‘\‘rlﬂﬁ‘EﬂSﬂ'\’W)

ﬂ;zmr‘ mi‘r IgHR, ans‘w'ﬁ)

‘1

12 RTSHAMART 3TH AE—AR. ¥, Wifed (G i ¢e )
13. REdfam enifer=fea—. 3w @Genfia)
14, TEISANE @ NI DRISH--IIT ARTAY (STRRIBE 3iY Argdew)

15, SRR *c; Forag) DA, RS (§3¢ 4<)

16, YSAivS ﬁﬁl et BAGE-TREAT A, (NI,

1992)

III: nﬂa“mﬁﬁﬁam

wﬁaﬁmaﬁaﬂfﬂqﬁaﬁaﬁmﬁﬁﬁa

HIB’WI

| mmﬁmwmaﬁvmﬁmﬁﬁwaﬁﬂﬁam‘r

Sﬁw

- SfeA

RAETea formie
3RS RPET
e

, ém}?‘iélgm ire

ARABE R )

JHRAY, WRifid 3R TRl SEH &1 FRiEH
Ixdae, SreieE B fforereh '
WAl B gHe 3k fsforaiaroh qer s wfd

mmmaﬂwwwmmﬁzmmm

&
q8eor

<Al B gEaT

wzﬁaﬂvaazﬁrﬁwwf%ﬁeommm‘raﬁvmwﬂwﬁm

aﬁm%@a@sﬁvmﬁa&ﬁ%q&ﬁm%%ﬂm S

-

mﬁmm

. e TEEReIRe g W Td Hadt @ e

wnﬁ(sﬂﬁmaﬁ?mﬁﬁmmwsﬁ?ﬁaﬁ)maﬁmﬁﬂmﬁwﬁmaﬁw

‘WWWWWW

!‘A~.




s
|
|
I
N

\

[ I —avE 4] A TSI ¢ STEINRY

mévamat%whm@vﬁmmﬁﬁ—w T, WY, ST SRBRO
emwmaﬁ?ﬂ@aﬁmﬁ@wﬁe |WIAR T HFH)—T. R, é‘«ra‘?a'cﬁmwvr
Seor el @ diewd
"q.ﬂ'mi Jeer CRlN-NGR WL QU ARIA] @Ry
IV. < el

geg mafial & s Rty ‘
fored sare

e amtEi

Rigfew i F1 wET fhrq'

<arael s IR

|raflal @ Rl & 3r§srzh7r o

sifeq wa o, mf%isrmﬁaﬁvwmﬁmsﬁ'ﬂmfﬁm o L1

a?ﬂ}('ﬁi i | f o T ‘ ! T o
0. Xt i o | T
1. < it @ fae q (@ 6) ' - o
‘cﬁrﬁa}a Fe9, IeRH, T WA wees e, ST | ,
2%@3@3?{(%311?@31{11@@(103%) .

Ry, e 3k e WY, I, EE 9T, ﬁs’mawﬁmm ﬁ"\fﬂw TR, Tl e o

m\vn frarell at g dar awen, AT AR, wRRreRer sk Rerd (nar 3l feia),, uReer, Rrsas

Awporl@sn.bs»ro-s

~Wﬁmanmﬁaa'r{zaﬁvsr§mm\aﬁm&n Wwﬁaavrvmﬂﬁan Wﬁg\vqﬁa’d‘r aa‘i%crz;m‘-‘ b

e ﬂmﬁm (25 ©iR)
e w1 s aﬁ? emwam mﬁm—m
3u— geiRe® govE umiai )

BIERIDIEEH S
aﬁammwﬁmmmﬁ“\m qﬁaﬂﬁwgﬁgﬁsﬁﬁm 3R) si’rzwﬁaﬁum@mﬁm(wﬁﬁe)
gfoem, mmmummﬁwma%wﬁm@maﬁwmm
wiqe ¥ B ¥ gy uRadH |
TAarETd

'-. sana‘mﬂa‘rmaﬁa‘a‘m sﬁmaﬁ?mémmﬂgm :

3d. arggfa wmiEi

3¥. maw%ﬁ?ﬁmvmﬁ}m

FUYT RSN ‘
gﬁ?ﬁmﬂmmmmqﬁﬂmmmﬁwa%maﬁﬁﬁﬂm :

R InaATES, WWWWWWWWWWW@?WW
e | 7 |

Wsﬁ?mwﬂf$mﬁa’cm ; | o | s -
ﬁqaf%mm'zﬁrmmﬁﬁjm:(w-tié) , . : ii

[, Wﬁmamwmmmmmmmwmm
aad) adlond <adl vedfiar | RvendRiger IRARIRY dde) wafui | srdl wiss st s Qfforavy |
e iR fe] sgrmt @ R wiRes SR, Rdw ¢ iRifte Rafew 3ik ww Rewsd | qeeifes wreer
Wiegex Yl §a wonferar |

6. mﬁﬁaﬁwﬂﬂmﬁ%maﬁmv (20 ®R)

Tife:

wifde, @aE, aaE, suie IR FeRes N, des wfdw, W i, o uf, gane, g'mﬁzﬁé?a%
mmmmmﬁmﬁmmmmwmwﬁmm ,

Y
‘¢




- A
— o™

THE GAZETTE OF INDIA : EXTRAORDINARY [Parr III—SE:

Wi ufdd, U ufi, ) AR, 99 i, gked uli, A, Sl wel, RN, P, w8 @ HoIRa,
Yo, 997 | I WREARl @ aue favey, wmaﬁu@wﬁﬁmﬁﬁz&w’wﬁﬁmsﬁvm gervfoer
W%Wmml | i
T, Rerire, #aﬁvm TR, AR, TR, wwr ﬁmmm\mu

anfi y
I, g lSI I Yol W) S, aidr uruom»cu Qv guir, andra Rwgfafkd, anﬂa ld«u\f Cal ﬂullibl

ﬁrjf
arawar, RReRd, szafes Bide, s‘wqrﬁ Heafion, ﬁi‘m—wnmml
Hag! faeged:

o wag @ fARvarg: vesfia Rwrer, geandeE, Wmmmmm %ﬁaﬁ‘rm msnrr
mﬁﬁamm@maﬁvaﬁ%ml :

e faRaTg:

TS ATYA; Graga?rsﬁaarﬁféfrm msﬂaﬁ?ma

7. s ek AT (8.6R)

arg SNS AGE eff o, e, Seor jiesst @ iy AAumy, yar, @l weed, wio wissd, uamur L
SR GE—veraior oiR wieeRT ¥ =EERe ai, SO @ Wi, awdie, WeeRT ¥ aMwerl, WISy WIge g
mﬁ%ﬁmﬁ@wmﬁgwqﬁaﬁléﬁw—ﬁm—mmmmww mmﬁw

fadrgemd |

aaﬁqmé"}qrmmaﬁimmﬁvﬁaﬁmm(7ué)

FfeT Fifye: T a9, Qv B R B PR FA AT BIRD, mﬁaﬁmmaﬁm'@éﬂm
Waﬁqmmwﬁaﬁqﬁmlmﬁmaﬁvsﬁﬁmwlmmmeﬁﬁmaﬁvmﬁfﬁmm
SfewTga |

9. ATA: (6 ©R)

R T, ey iR Wik 31 uRay, Wﬂzﬁgvhmtﬁﬁe‘rwm
T AR BT B | |

Tl womel 49N ' | ‘ AP o |

T 4y

yRfed da=v i ’ e 1

fReah quw - - S

qFeNTRe Y A9 ganfy ‘ ;

egrEnfere wmfigt (10 @w©) '
WWX%W ﬁwﬁmﬁamw S%ﬁ?m'ﬁm m—’\'mzt‘:’tﬁmﬁm maﬁvsﬁ?‘r
fe ! &

e
1 Wmmmﬁmwmwﬁ 3@%‘«3«(@@@1{@%@)
2 Rt gh snw Sea WARUw, sai vivawyr, AR, vy, Dfore (sl i i)
3 WenRa Few NWARaE, 11ar JResRr, ?ldf‘ S shes (At $ar @ aIgwRh)
4 A 31 Sed AARge, 7ai v, R0 wra (wldes fafrem)
5. zﬁﬁwméﬁﬁﬁmmvﬁmwaﬁédﬁmﬁwﬁawméﬁ?m(m)
6. InreaM g Sca wRgew, Rad oM ¢ (Hadh)
7. deifroe gefer e ReRR ARTew v mmwmmgmmaﬁwﬁm o
8. >a?4 TaRaen i s Werger, e Wy, faferw o & e A (ﬁ’ﬂfé‘im yfafin. wy, i
) Thds
9. ézaﬁaﬁnwnmﬁ’waﬁﬁgmm BT, St A, ard (ed SR g, SEeTd)
10. %xmmmwmwmma ﬁf?wqrhaﬁm Wﬁi‘r(:c,'wq“sﬂ m:srd
) 4
v T Jzifrs ok e ;
o IR ' ‘ ‘
1. ﬁﬁﬂ@ﬂ/ﬁ@ﬁ%%ﬁmmmﬂmwmﬁmaﬁvmm
2. vfeTe gvE wenl @ wfeT wwg 2
3. QfST T o
S T £ £ DR RN G
5. da vonforal @1 yflemgoery
6. IWo 3R wiferwr e
2. ArenSifery -
@) d=ifts fRugay -
Jiquf <rae:
—_—



[y

[ [—TvE 4] _ mmmwmmm | - fs - ¥

10.

ek I®

»—ﬁﬁmm e slage B dEeT | |

e W aRe
Wmmmammmﬁmmﬁmm mﬂé’rﬁaﬁ‘w%m
e aun F B Wi & (PRIfiE) -
ﬁﬁﬂwﬁmﬁmmﬁm%ﬁmﬁﬁaﬁﬁw _ v

~ AT & IE3W _— \

~ REvM @ Wl FX A PRD y

"~ Ruxar @ TG B 9IRS

~ gl Sarel & g wue
—mﬂmmaﬁﬂsﬁmﬂmvrw%a %mmﬁﬁ
— e whbarell @ wfera SR
m%m%mmﬁmvsﬁvaﬁaﬁmﬁmﬁmﬁaﬁmm
~ Fae A 3R nIG Rer @1 omifor
— Tl O el FrEAiny 3T AR STaeT WedT o Wit woer
anfdggelend ‘
— uRem, FffasRer
— @, ST ‘
— e YER (e W, BN W REY T9)
i 1, 10, Illﬁﬁmﬁvﬁaﬁmmwvh?ﬁvﬁﬁvmmiﬁmmﬁm

SiTge B Wla AHe
—MWWWW@W%WWWWWMﬁW@W ‘
—waaeﬁarﬁ?nﬂu‘ﬁ . . .

— R : ' : ' |
~ Sradt <@l B FET ; | - ¥
— ZaEe Id wHdl @ aE | :
caraet @ TN

— ory 3@, i ¥R wifaRieT

— vailRepr, SR, AR oiN ufvemgoes : '

— v SIS SR yfieT wERT Rea sk wfe) T
-mwmmwmmm : >
ol A AR -
—@@a/%aﬁerrﬁ"aﬁ’ra%wma(smﬁfaﬂ?qmﬁ?) _ :
— @f¥a el IR @Y v'\mrf

wgad amtal
ﬁalsﬁvaﬁvw T RER

— fersfin @ afdgaey ok TaRE wers
qrepIfers Sarel SU™R B adHr! qt'q

O WY A iR Sarafaat

1.
2

(&) yraRres JEYIET R

%

2.
3.

o N o O b
oA Wt g W

11.
12

3a)¢ oI/e8-3

afer 3R gredmaelt
mmwﬁqﬁaﬁmw@%:ﬂaﬂwﬁmw) :

Q/Qas%gavaé%mmmvﬁﬁmﬁmmm L
g/ va e £ AR S ‘
P, AAT AMR W T WA BIA §Y

@, anRfraRigiTT IRIT BT WA B &Y
wwmmamammﬂmmmmmgm
ﬁéﬂim%ﬁwymmaﬂwﬁmmml j ' |
mmml(mﬁ%)ﬁmmﬁmmmammﬁvmm

Prca B e 11 Rgrims) Ror Rews, 3§ snfégeem 7o iq o1 wenfie a=ar
mwmlll@ﬁ%)ﬁmﬁﬁmﬁmﬁmﬁmawmaﬂwﬁﬁm

T Wyt <araeh Je @ A, widT v afeRi

e A D UH AT FT Qhegoe

wirrenen Rarde aun gfver o

Zarael- Read, fefAakir ik wiafRiT ' '

T iR Froeh dyof <amaeh @ a=a L
P, g g A Bl AR : ' .

W@, ¢ EY Mael MR A AXETT

1
15

‘¥
¢
4




0 _ THEGAZETTEOFINDIA ; EXTRAORDINARY

13, ywwmﬁmﬁwmwaﬂmm

14, QBfae YspEaa aifas wial @r sl
3. T T _ £
(m)mwaﬂ\'qﬂavr ‘ : . :
frafia o & amar ' de = " \
- frafia o @ Juear . ‘ ¥
el ik waf @ fARre Afad ‘ .
wad 9| ol W9 B BT -
Rl (@rgspera—~Riavera sk ANCATES A farferi)
R BN Ga A ey (FenReRiE Teye)
A AT R AR 3H FARSRE

PN OABN

Zi;
19
i
HE
s
i

10. RivTe $ferv g1 MG 3% FenRSRIE - = E P

11. RRIREA AR) o1 Aggem Ries M R

12, adE iR | | '

13. GAEd P A warersan

14, PaTE® B AN AATIBAT

15, AW IR 77 B1 R §3ax7

16. Wagnier Reri gz (Hisw)

7. WEpriek @ 3 B A9A (R fife) Py '
(@)ﬁﬁuvrsﬂwﬂmaﬂvmmﬁmﬁﬁm _ -t Tais T
.. 9" AT : 3 !
ﬂ\%ﬁmﬁﬁ alsasm

perMfed erEee™

faveaiiy yoreh &1, oot (rﬁ?h-ww nvn?»?r)

e weTel BT vy

in¥e @1 favemor -

ARG @ v welie= as6

PRE Mo Vo BT fagergor

MM verma w1 fAgagor

10. TG WId Bl faveryor Lt
11, TSN\ TAE SR} @1 RAveor ~
12, uftyser § @i 1 e :

urengifaa:
1. wmwﬁwﬁﬁﬁmm
2. - URAS e wmdll & vy § e mtm‘maw
w9 ¥ A-wgfoiT N9 Red pures o i
%, siftm v Al B B9 § ST mﬁwtﬁrm’r !
W, weel GeY G o @ fory e slqaer RAT 1 Swa |
., g3 @ fog Yo gamaferar
o SuER Wl & W ¥ oy wdrew w1 sy :
sﬁmmzﬁmﬁﬂaﬁﬁvvmﬁ%mﬁaﬂmwmmm
3. Rpea it arae iR ward Snifie arash e
mhﬁm/msﬁmmﬁmﬁmmmmw '
. vl deieiRew # sereiRe S wEiR B 9w
. vl FERIigeel § fafier gfe Wide @ swam
Hmﬁwﬁﬁﬁwﬁmﬁmmﬁ%ﬁmmaﬁ?m%mmmm
e v i

I: wipnht g @& o

PNOO S WON A

©

el fFraver MR

®) ws—%:

1wrﬁvm2fasni

gl s & afe Aaeaany

YTERIGATH

urelir @ deror g

qrei @ wa SR fAdgand

gl gfefesd

Tl @ weg A Ruades iR siaHeavedl} &1 Jyawy

VYVVYV




“»
L

- [MFIIT—us 4] TR ST ST

11

>y Wen @)
> < Uiy @ ﬂ‘ﬁtrmq

(@) T —
2. i
3. HUIRRed _ ' ' . R

1. YRR g @ q\a e (5 6e)
2. UreiFRIgeIT: (20 W)
y—yfafar (Fe=a) uroﬁwr'mm
MRFA AT WANRIFHIT '
Imafys, Wm%ﬁ(wm)waﬂwﬁm ﬁ-qyt»ﬁws‘vﬁw mmﬁﬁmawmm
3. o 9 (10 ©R) 1 | ,J P ~,. 24
TR T : . . s b | 1l Fie ]
ATNFER a9 3% @R T A . | i
areid o1 R ok gdeer | '
4. et 9 dvmET i RLvang: (10 |@) | 4

© grefmt @1 AR s s
yrellari 9 Raensh erar wifas Qe
reiray WRaHr ger Aike ey
.5, grel vewiges: (9 €R)
fisert - -

|

fiv, 2
| -
4 7
I

Aot : : ©

Clenfrased iR ardia wRReEeRl | 3d RfiemgeRt ol terdd

6. el @ g ﬁqaézvsﬁ?aiﬁvmuﬁaﬂ#mvr (13 )

7. ureaR Weala: (s vie

WIgaRl, goRIA, 1WeRi iy Wiy, Meds wifead, IR, TuRgorH, ey, weRRi |

awmﬁﬁzmm(aﬂé) . -
Rilkait:! .

1, . uReEy e
2. uiwa gdfer wiws-an aféea "ﬂfbm fexai W‘cﬁﬁ wfes
3. wEER-Ydfoa afms-arelR Afges afes, m#@wmﬂ ﬁvﬁmﬁﬁww&maﬁ?wﬁm

wffsr
4. aftwst W wifdm, wom ek odnT ‘%
: Aufras :
1 qﬁwﬁvﬁmwﬁmwﬁaﬁmmﬁwmwmmﬁmﬁww
ol R | _ | B e :
2. Tite fRAdvan i - '

3’ Wifed & AT SR IRRERVI-REY, W—Wﬁm Wtﬁrﬁfr Waﬁ@tﬁ%ﬂ R

WP | T SeaTe—Fe @ AR, T, ST BT Weew, eﬂn‘iﬂtam‘-ﬂa% g@msﬁ?maﬁnﬁwaar
Jfs sRivRoT Ay | '
SENEANIES R, Afex @ g i

el fas= 41 R MA@, U 4 fAvasre, Sty seR (@l s, 1987)
© grelR PR fRaar we (Rl gevas™, 1984)
YRR DA, T 3RS 4l NIRRT 3. DR AR mﬁaéﬁ?ww)
fsfrer PR anw wrArRi-y. &R (TrairdanR, 1976)
U SRS € el fefrad-1.1 WR0e) (THSEIIR, 1981) ‘
-uraﬁw%ﬁﬁfl BI¥ TR UelmRi—ATed Uel, T (e ST, 1967)
fifivew amw uTelwR e, o v, @ feei—1974)
ey, g-aiAe B~ kw w1, (vavs e, 1978) .
Ty ) B, va @ A g €L 3R ST, sﬂmmqﬁvﬁmﬂ AN W, Wi fae ¢ W,
1976 |
10. SR TR 98, SEISRA T aﬁwﬁmmmﬁmmmﬁau@www
1. ARH BN TARTw, fa'rcﬁ%qa (&) ~are ufaeE S, 1966 |
12. ¥ORTew AEE v TfERT T SEeeE, dEN G, W@WWWWW

AT |
j —ﬂaa*-nfamﬁam
1. fasfag=:
> PRV B Rigia AR wmial B w7

e NS LN

4
i
b
i




12

THE GAZETTE OF INDIA : EXTRAORDINARY (P At I—Sec. AN

5. S1q GHITTAl BT [EIe:

> geie wmial @ Hger wfafsar <ot

> Rufasm @ Rigia o e ‘

> fafre S wpd s sialvar - ' L W 3
2. Sefrared: : ' {5 ,

> gREy ‘ . : ) | \\ o

> Ager A ' : B P '

> - Aamifiy

> FuemiEH _

> foaeeie B

> & OE 3R Ygaereddr ' | -
3. g gEaar '

> g gEIad &1 qeaied

> ﬁﬂumﬂmsﬁvmmmﬁaﬁﬁam

farafasm

1. dRvE @ Rigia ok wwil & e
Wmmﬁmq%smﬁmm
mmmmﬁmmﬁmmmm | '
faforaenied wine 3§ dxfves o Rerar : .
Tl Haw WRARR B W ' . ' ' .
2mré3wm$wﬁﬁqmmmr
yerie wral yw ey nfafivar . 4
o ared |l @ ufy Amdor @ wfdfirar ~-
. mmwmmmﬁmﬁmw
3. faufasm & Rrgi
o gy WMF B Fe@fie awy : ‘
gt et 1 R — ﬁ@mﬁ?ﬁ%mmwmﬁmmwmma%'

fufdsm wel vge]
e MR a1 RuREE — N Yo X wmr R @ 99 wey
4. fafldree Sl W) waa sfalivur . '

. memmmammmﬁmﬁmmﬁmﬁmm
o HIEdR R A 9T ER — wﬁmmwmaﬁvma@ffm
o g umiyl @ grEeIRET gEe — §Ri ;

o wr LI IIIaﬁvIVqﬁ&m

Yool @ uRed
fiRai-Agger A & FRY, ﬁaﬁfwsﬁ\"sﬁﬂﬁ#ma’tea‘rwaﬁvﬁaﬁﬁﬁﬁm
AP — TR, STETRE SR i)

TeRIEE 3R SUER

TUAR AR g Jor

FfrdEeoaT 3R wegsiar (Terli) v T
ECRGRGH

FAUG 3R Xy wHA dde) rsafsdy e wen ﬂfrma‘raﬂ
T W

1, PR <o amfial 9 e gETaar

i, voREs ore - 94, o iR BT B

ii. fer delgy ' N

iii. onffeifRass § du worrell o ! | i' ‘

iv. 3RE w eIk gigw o

v,  WiEW iR fAerengfonT O

vi. @ Aiew @ geel waer | o

vil. < diew @ oy ae Rl . ,

viii. RidR® wierge wadl faawvr ! ! ' _
2. 59 Sﬂi’liqql et gt 9 Sia ij'\‘i’liﬁ“~ A

®EN OO RN

g g

—

S



= he

s gt e

' [weT-EvEd] R T N ¢ TR

13

wPrm A S g Al qar W Y aiie W, e Awricy, sereiRe Rl aa

;{;ﬁiﬁa’r@kﬂ SR wmfiar ok S i

1. werled IRAAERT 3w ARG aregw 1 3k aregn 11 s vw. fafrra Goad, |

2. e e W a) Sl geraar arg 1 1 1 ik TV SRRy ). R, e A=
R RULIER

e e <

RRiRe i

yreifoar wae arfirat

Sea s

srrae i e

grgfasm
g WUTY A
“gRvedie [amiYn ik s—m“ T H gU A
o, mR&r ufsur sl aafl¥en i
10. <0 WNIEH
11, 3@ic |l .
12. & QM &1 BRI '
' T vwfim

SN A WN

1. ¥picH: (20 €2)

qRga, TfaReT SR ST

ansi-2ik e @1 Rigid, olel 3l are—&me Qe | Srewid Whie aiv g e,

Riw wrae Wife MR gwdy duuE, Rifdde driew ik Re fifter wide, Rie wrdlaaiaiice die, @i
amgArR driew, fhfore dniew, DR AT FRE—aff, wE, mavrd zﬁﬁwm—aﬁﬁmm '
Wy ¥4, BIX SfedRad it ¥ e € % gy wRad| _

2 $REiRs WMyl (7 we) ¢
qﬁaammmmsﬁ?mwﬁnémﬁmammaﬁgqmm '

3. gy wWeE i (20 W)

e aRle ; -

-t gy oo Riw (ersy 1)

W g Ubfors Wi (@fas): wfezo, duea, @Ry, wem 9, ﬁﬁwm(w&qaﬁ?éwﬂmzﬁ) afRETer,
argorair, sl B wAler | S

4 o 39 aers, sS4, Sy, A R A g § gy Rew, e oiv ey Wiete, waigea wal a1 SwER,
wege amadl RefET waell wmifil A gerere e |

4. Sy wftrAor: (10 ©e) -

UfaeRie e, arffavor, Fued 3R raETR@l, Ta TN $1 Ided, | afkard

fRrdrvaTs: Wy, @, smarf uRad, PRIGE, MtTE Sear (), sk andra frevvard, aRererd, R i
aftsor grulvar @ aeflifres fFHumeE :

s grafuan 2 o @ wnfda aRY ae IRE

ftser FRaMRART @1 SUaR 3R AT 9UE SRE, TN AR THD AT |

- 5, srgvEe fBieT Mes: (4 =€)

gzwvffhaawqa;h aifavr, waot wrae, seRERS W, i <o, vﬁ'r:naw mmx
6. ITATT: (35 He) ! ‘
g7 argel A weor gofF aell Rduad, e, finea @ o, aa%m‘hrr TRIfT | Qer, Yo W
ffeo, B He, SRS UM (Tfi—9E), woll-wiry gonferan), gefes vomg, aRefdes Targ, o= vuuR,
T RS van (wdas, Naw, WE WY W IER Uy TER), sidifees & wief N e oy ver e e dw
AT (e, wE—l Bu sTaum, BT gioie, RAaw Wi, A9 i swa ven, Hemr—Ifiel—yend verd) |
7. 30 yoelY A (2 €T
8. Faveie M Sk 39 w19 3 gY e (¢ 9)
9. TR wfewan iR wfHEi: (9 )
10. Seo wafywt: (11 ©R)

SKULE]

ggraﬁmzﬁaﬁ?ﬁmm
11. g WA (2 W)
12. <1 WEAAT BT BRI (2 1)
Wk
1. fofrs agw one Sew AR, 1091 W, 3. W, wRaEd (swg, 9. Wied )
2. @ AEw i oo AR, 8l W, IR 3wy, fhforew (e, 41 wisd Bu)
3. Wenfee Sea HARTew, 1197 Hw@Rv, mwmmmgm)

A6 éI/g? Li ’ et

.....



BT HAIRYK: HiYcivl s HiMYaRiY, ﬂm Sl S, Y19 (RIS QYUY Y9, v NIy

9. e,
10.%371%137{) g Sed TaORTw U Wmmﬁmnﬁsﬁmwﬁﬁ(sqﬂm
A -

T fafom . : ; =
iy fRAfyai £ ’

wrafral w1 TA-fRvsfded adeer ’
mfpReses AT grr il &1 @ o

ISR I
WEITHS aa D

1. gl (5 we) ' . -
Rt @ muRyd Rl fga e AR & &3, ﬁgﬁ]amﬁﬁswraﬁﬁﬁwvﬁgﬁm
fafaeor i siafng, ﬁgﬂj«nﬁuﬁmﬁ‘maf%mmﬁ%m 3nv®zﬁqmﬁ¥maﬁvnroﬁm{mmwm
(@) verfe Waglvad: (10 6)
e, svifde et Wagrad: Rigi, mmﬁwwﬁmﬁa@ﬁamémmmlwwﬁw
Seavid @?@‘Rﬂ?ﬁﬁ: ToH  SoAuY ARt god RARpg—RIgla, . ey 3R
ﬁ?f;h‘raﬁa?—s 3ﬁ“\' ST, Hﬂ—maﬂﬁ’v{ zﬁ?@‘mﬁ—mm gﬁ;fﬁ?ﬁ aiR argmﬁm |
(@) wreiager | : | '
lﬁﬁfﬁﬁa@'ﬂ)ﬁ’r (10!31%) : ‘ ! -
WQWWW—WWW ﬁm%ﬁvm ﬁwaﬂmﬁaﬂ‘\’
WaRmenfier—grgad alR srmT| ' R
ji. gl Aawd: (10 6WR)
yRey O vesiee Wagl @7 I, SRS AR BN wrthrrr PRIBIR, eﬁméﬁzﬁ swnﬁm‘r g
e, yd@l \m\}q;hmc}wﬂa\—mﬁﬁém alk axanu‘ml Y
iii, TERT WP (10 ) ;
,,3n§3mqm&mmeﬁammmmﬁummwm ?rs‘qaﬁwmaﬁ
WWWMK@WWH&W Wmﬁmmmw
a@m@@ﬁaﬁa@sﬁﬁﬁmaﬁ“\w@@m : .
iv. W WegRerq: (15 §e) ' )
e, o9 W BT RiEi, vﬁéwm@‘cfg mmmﬁ'@ m?,zaﬁvwwwmmﬁ H
Rger—gwiie e 3R arguarT, AR ATERE B W Y @Y o, T R & wn R |
V. TIUHIR Wageadl: (10 H2) . _

qaed ;
fore, TAITHIIR Wagriier-gxgie, warfs R ir»’t PR R ATe BIRG, YUH-HIeT PRSP I
F¥A g gyl @i FIE, TITHeR w\rm RN,  UHE-TAUASIR, THaTRaE 3R ¥-6 mem

D o W N

Qg | .
2. g fafr: (10 Q)
qRey, QEE-Y @ S@Ed i uaw-— WEg, WX %ﬂ@wﬂa——ﬁ@évm srgvae vaa-t RPN, ek
vemdee i, gea-—X weRie fafew, m—’\'ﬁaﬁaﬁm m@%&maﬁvml
3. eI (10 He) .
yRe, YR AN, TR BT, ST MIeI, i AT 3m—vmﬂmaﬂﬁa‘rm‘»’r W
Mﬁﬂm@m-mmmm—mwﬁmmmu ' 4
4. arda Rl (10 @) : .
afaa, s fed—Rrgia, JRHeem, aﬂmhm%muamtﬂu frrerv-Rigra, éﬁﬁﬁﬁeﬁ?ml

5. Al @ me-fdvghe umwr (10 vi2) .

ar*ﬂﬁﬁ‘m-—ﬁraﬁ RN, siRfieey, wugrrt ik e dof 8k sisr“raf'r'r e, B @ ogeEE R -

“»
-




- ¥ ) =

[‘TFTIII—-@VE4] A WWW STHTHRYY

15

e

aRamTere Fedrmd, Wi, d¥n, Wéléqq S‘éé’él T, éémm
7. W) /9w (5 H%Q)W o l
s qeae:

‘ - L gvgiEe Ny e gRiR-, @, e N
2 31%?? Nergw A% FfAIRRT—N. wea ol vH, v A llee L
3. gegied Mgy anw giRa-RaE, e v '5}“1 ' " \
4. IegHeH ﬂami 3B s'mfaﬁm—zf‘?m
5. ©S g and mﬂﬁﬁm R anw-—xdr ). mﬁw FARae (ﬁvmﬁm qs Fonfrafir m'vﬂ 1934)
6. e Pai-q. i @Aar Ra, 1960)
7. ﬁzﬁwww%@ﬂm—ﬁtﬁm mm(arﬁ?s 1978) 3 -
ro MR WSS QAR U SR \"“ﬂw‘“"m~—ﬂ T, fsforar (e gexvms, 1971)
9. 2R 3nu Ny AARyeu—w D gdenvgvr @R’y erer ¥R, 1990)
10. [@fower Nererdt wd-1 — AR s=y, vM Y TR (:ﬂei BT, 1983)
- = v Seifte R wdevies

1. oI 3T
1. Tmmm/mmﬁwﬁﬁmmﬁmﬁﬁwﬁw :
> e’unsnvwmqmaﬁwmﬁw
3. Whie 3R e afisr var &1 aRemes
4. e @ wer aix fxaran
5. rie @ gemeaar
6. SENHIET B A

2. IReSifes: ‘ '

@) d=ifoe:
1. Ropee aifire <anafeml 1 qﬁim 0 ,
2. Sﬂﬁﬁﬁ gSeyer anad &1 auffaur y i[5y b |
3. amwwwéﬁgv%mmma%mﬁmmﬁm : ‘
4. wdew IR 3D IEA w1 9REy
5. walgln wlsar

- 6. (v@aa il Saael & vew
7. 3N gags fesiga @ il SRS
8. Refiw iR amsnse ufsrar .
9. IgEfa iR Rbal o : ‘ " -
10, 3NRTE <arae e B AT : ' '
1. B, FARET 3R I ufrand ‘
- 12, O1g & T B AR HRA AR AR FRE F e B

13. Ui Jamell amur @ ol .
14. ﬁm SRRt w1 uRaa , -
15. Rer e TaEdl & ueh o
16. R URARM § warT fhy v Rewwf
17. Rer drAf A warr v v wikew
18. BRE 3R Wess FAIeH
19. W@ 3R ey ¢ F e whkag .
2o.ﬁmmeﬁ€i%mﬁmﬁv§a§wrmm :
21.Wmm$wm$mmm -
22. WE, TRARST 3k sRET ufibag

23.

@) wheror wRRrTer SR RSiRE

arg Jfw grRafeEr | I

1. Rpdear «nifres <amae:

VVVVVV

q\/wwmmﬂ&ml(ma‘»ml 11, [II V)

AR PRE BT DAFINSC ; ‘ ,
mmaﬁmﬁrwmaﬂvﬁmmmm YT
Hree AR garael @ Rengfin Qe soneh) @39 @ gerw 1 11, 11 8k 1V) -
wIve T Al @ fay uig @ e B FIRST

,mmﬂ%maam'aﬁ%mvﬁiﬁmwmﬁhamwmmmw

et e G e 4 e (e o TG TR @ D T

(@) ATl B S¥OR W A a1 bfre wika vigel AR mrew

(@) AREeR Pl TR W A A WS Wit Wyt 3R e
(m) Mawrad darg w ifiE IR (3,/4) wreT

,,;f___._'________._ .

|
|

AR i S 0 e



>

<

>
>
>
>

(@) ;é!;mmﬁiﬁam tﬁﬁ?vnf%amwfﬁﬁvwewn@éﬁmﬁéwsﬁvmw
5

ReR if¥res amaen &1 HIRST, '

THO & forv ufsfores BRIT &1 g,

 ofRRs ISR,

HET AN T8 AjifAT

%
2,

T AR AR v
A I, R, mw R gl Oy mmwr Regaer armqe %rqn m

3. ARG GRIET
(@ wro 3R g

1.

R

2L

e

11.
12.

;au W Rfau-3nque Wi, N Wi, aake “ﬁbu Wﬂ 347 aaTﬁaﬁié’t argger 3k
NGRS

TR W = '

RrR g

31}&3 e Wéﬁaﬁaﬂé’eﬁ 3R Thmawﬁaré)

.mﬁm(ﬁﬁaaﬁ?'ﬂmﬂaaﬁﬁ&)

eu Horal (fawst iR o an faf)

e @ A= BRI 31 srgad

T U BT R AREAT IR

=1 &1 39 ArPR AT

(@) R Wl (@) THeTE—aR (vr) vﬁaﬁ—zﬁaﬂ

faf= <@ wmiEl & dus wfdd @1 A
mﬁ%ﬁmaﬁwqqﬁﬁzﬁﬁﬁmﬁmﬁﬂwawmqﬁwwm%ﬁwmwmaﬁ
W arel wegeneie faferai | _

(ﬁ)ma‘?ﬁ:ﬁwsﬂvmaﬁmﬁﬁm
) <o wmfiEt 3 Wagite fAvetvr

TlFee iRk

yareToTe < fafeer

Wmmﬁrﬁsc—mmqﬁﬂu

1:
2. seifea & Ry
3. <a &g — gifexer SR Qwam ! o |
4. DR =l efk affesor ‘ _ ‘ |
5. IUBRVT F1 GRET — T BT AR A
6. wxmmﬂwmﬁgqﬁ‘ﬁﬂm%ﬂﬁmﬂ%ﬁwﬁvﬁﬁwﬁﬂﬁw%wuﬁ%ﬂﬁmﬁ—
ufdisvy sRe gaRAiuAn, T wers yeRaiuen, afsv-genfied e, ﬁﬁﬁﬁaﬂsﬁvml
7. SU-IMER, IR BRI qifder iR @l w1 whfma U ok aReem )
8. WY (Nww), AR sl Refei Al Swai o1 SuNgeE AR wf
9. vﬁq&ﬁ%qﬁﬂm'ﬂﬁhﬁmwamam[ﬁmﬁmﬁvﬁmqﬂwm“
=1fe|
10. mm&mmmwmwmﬁw—ﬁm
1. wmmmﬁﬁsmﬁmﬁﬁumwmmmmmﬁmml
12, geq Wee SRl ov wféra faar—famet
13, R ¥ srgr 1 gl wa |
ARAD D farg T @ E AT W RaR—Rm ek P e |
maﬂaﬂvﬁmvwmﬁma‘\w

Sritid
faenferar & wrel, vﬁq&ﬁ mmmm&mﬁmﬁmmmm
TEieT 9 uRRE WA @ %Qsoﬁ?aﬁmﬁcﬁml A




- [T I —wvE 4]

i P : . : ' . : 17
- ; _ : T M ST fasmy S
1. [ o) 5B Res P ' -
. o s 'a fes & Raw-d swafni g .n‘mv, e wrg, AW RiRey \."'e’l'rﬂ 4H fodm B @
2. SEEY & PRieTes vegel WRa WM geT ot st | I

SR i THRaew & 9 s AR & warafy
mﬁﬁwmﬁmmmmﬁaﬁm ) ‘

4. mmmﬁ:am-mwmwmm,amwmaamw:

5. éa@ﬁualﬁuvr—mamwaﬁnwamrﬁamﬂwmWq@ﬁwﬁammm

AFRIRT i aw iR TRy worqa | - . .
6. . ST — A Sl Iewd A T R AU W 3 g0 AeARaed § R e 3 AR

JPR | .
. . ko, R ]
7. ATEIRT SR - SR Wl aRa Wl W, Wy Afmh | |

8. Waﬁmﬂhﬂﬂamwﬁmﬁmwﬁﬁm—mﬁ#mﬁwmﬁwﬁﬁmwmm

10, B mlﬁm AR T WAy R Wl | wffewor | g W @ wavronen frem @
11 ; ' ?g;i mﬁs}wzﬁ, ma:ﬁr_\, araagfawalﬁv aiffaor | Sharvy wamaon @ WA fram @ ﬁ'@ﬁa‘mjl-

 3RY & olT s
1. N AGHIEART — FHD aHed 3R FFRS wr |
. See i o, ¥ L YR, Wi amifred, oo, N-ReaRim TR, @
 dagew W Eia R " ﬁuam'wam ° e L SIS
P i ey |
FORIRW PuiRat uRay, veu N alk & WY a7 FadiRae Anf. el wrgmm 3R wed YelorRRT |
6. 3RS W st N AR i
7. 3IRA wue RS N $Ud 6|
8. 3Ra |ve fwgw H argve WHH |

[ Farsra= - I/ IVRTEITTo1/98/2008 ]
TR FRA (Yarfrge) W, s, afv.
DENTALCOUNCILOFINDIA . ‘ T
NOTIFICATION | IR I |
_ New Delhi, the26th August, 2008 " |
No.DE-130-2007 — In exercise _of the pov:r:a‘x"'s corif;rreci by -Sé_ct'ion 20 of the Dentists Act,
1948 (16 of 1948), the Dental Council of India. with the previous approval of the Central
Government, hereby makes the following regulations:- ' :
1. Short title and commencement:-: ) . 1 C
India- Post! G’raduatc Diploma

- (1) ..These Regulations be called the|Dental. Couincil of
' ' Course Regulations (Dental Materials), 2008.{ .

(2) They shall come into force on the date of their publication in the Official Gazette.
SECTION-I _ :
REGULATIONS FOR THE DIPLOMA COURSE
Eligibility: -

havé a degree of BDS (Bachelor of Dental

A candidate for admission to the Diploma Course must
Surgery) from a college and University recognized by Dental Council of India or an equivalent

qualification recognized by the Dental Council of India. Candidates not possessing a recognized
Dental qualification for the above purpose should secure the prior approval of his qualifications
by the Dental Council of India before he/she can be admitted to the Diploma courses in any of

the Universities in India. .
Duration of the Course:

The duration of the diploma course in Dental Materials shall be of two years duration which will

be further divided into four Semesters as under:- ‘
First and Second Semesters : Preclinical Work and Applied Basic Sciences.

Third and Fourth Semesters : Practical Work. |

)
e

1216 GI[¢ @-S R \

e g




~ universities. ; | ‘. P

18 THE GAZETTE OF INDIA : EXTRAORDINARY " [PArTIIE—SEcH

All the candidates for the Post Graduate Diploma are required to pursue the: prescnbcd course for &
atleast two academic years as full time candidates in a BDS recognised and MDS
approved/recognised Institution under the direction of the Heads of the department who have to
be a recognized postgraduate teacher in-the speciality of (a) Prosthodontics and Crown of Bridge
(b) Conservative and Endodontics and (c) Orthodontlcs and Dentofamal Orthopaed1cs

Selection of candidates: \ i
(1) Students for Post Graduate anloma QOurse (Dental Materxals} shall be selected strictly on‘i
the basis of their academic merit. |

2) For determining the academic ment the umvermty/ mstxtutxon may adopt any one of the
following procedures for P.G. Diploma Course o
(i) On the basis of merit as determmed by a competitive test conducted by the State

Government or by the competent authonty appomted by the Statc Government tor by thez-‘ L
University/group of universities in the same state; or :

(ii) - On the basis of merit as determmed by a centrahsed ‘competitive test held at the national g
level; or _

(iix) On the basis of the individual cumulative pufounanee at the first, second, third & Final

B.D.S. examinations, if such examinations have been passed from the same university; or

(iv) Combination of (i) and (iii); ; ,

- Staffing pattern: - ;
The diploma courses shall.be conducted only in postgraduate departments in.a BDS recogrused/

and MDS approved/recognised Institution by the Dental Council of India in the above mentioned
three specialities respectively. For three. seats of Post Graduate -Diploma Course in Dental
Materials one additional reader is required in the above three specialities.

A department, which does not have the above staff pattern, shall not start a postgraduate
diploma course in this speciality. .

Note: Syllabus contents relating to General Physics, Metallurgy and allied Sciences should be
taught preferably by arranging teachers from these branches from the Engineering/Science

colleges. _

1. Examination: .
Eligibility: The following requirements should be fulfilled by every candldate to become ehgxble to :
appear for the final examination. ; i : =Y ( , Skl

Attendance: Every candidate should have fulﬁlled the minimum attendance prescribed by Dental :
Council of Indla and respective University (80% of the attendance during each academic year . of !
the dlploma course). |

Progress and conduct: Every candidate should have part1c1pateq1 in 'seminars, Journal review
meetings, symposia, conferences, case presentatmns and d1dact1c lectures dunng each year as
designed by the concerned department.

Work diary and log book: Dvexy candidate shall maxntam a work diary and log book for
recording his/her participation in the training programmes conducted by the department. The

work diary.and log book shall be verified and certified by the Head of the Department and Head of

the institution. The certification of satisfactory progress is based on the work diary and log book. ¥
2. University Examination: .

There shall be one examination at the end of 2 years. -
The universities shall hold examinations twice a year with a minimum gap of four months
between the two examinations. The university examination shall have the followmg components—

a) Written ’

b) Practical

¢) Viva voce or oral examination.

Written Examination:

The written examination shall consist of three papers pertamlng to’ the specxahty Each paper
shall be of three hours duration and shall include recent advances. ;
Practical Examination:

It should aim at examining pracucal skills! and cornpetence of candidates for undertakxng
.independent work as a specialist. The actual format of practlcal examination in various
specialities could be worked out by various universities making ‘sure that the candidate is given
ample opportunxty to perform various pract1ca1 procedures. The councﬂ desires. that the actual
format is made known to the students pnor tg the examination wel,l m advance by the respectlve..f

o

)



.

Viva vOCe Exammatxon

Viva voce examination shall aim at assessing depth of knowledge loglca] reasomng, conﬁdence 5

and verbal communication skills.

. The Council desires,that only two examiners conduct the viva voce at ya, time as two teams, each‘ {
team for 20 minutes. When one examiner is conductmg the viva, the qther examner could make -

a note of the questions asked and the performance level to enable proper assessment and 'award

of marks.
Distribution of Marks at the University Examination:

Theory:
Paper-1 100 marks ‘ ' ' o
Paper-II 100 marks." ‘ '
' Paper-III 100'marks
Total 300 marks - : ‘ Les w7 B _A '_-

Préctical Examination: 200 marks
Viva-voce : 100 marks

Examiners: There shall be at least three examiners in each subject. Out of them two shall be -
external examiners and one internal examiner. The qualification and teaching experiénce for

appointment of an examiner shall be as laid down by the Dental Council of India and the

respective university. ‘
Valuation of answer Books: All the answer books shall be valued by all the three examiners
and the average marks will be computed.

Criteria for declaring pass:
A candidate is declared successful in the University Exammatlon when he or she secure not les$

than 50% marks in each head of passing separa[tely whxch shall include ‘theory mcludmg viva
voce and practical examination (i.e., 50% of the total marks allotted'i gach of .the theory paper
and viva voce and 50% of the total marks in the gracncal exa.mmatlon) and 50% in aggregate. In
other words, the candidate should secure 200 out of 400 marks (300 in theory and 100 for viva

voce) and 100 out of 200 in practical examination. A candidate who secures less than this shall
be declared to have failed in the examination. A candidate who failed Hh]d has secured less than -

'50% inarks has-to take the whole examination (namely theory, practical and oral. examination). .
A candidate who is declared successful in the Diploma Examination shall be granted a P.G.

Diploma in Dental Materials by the Un1vers1ty

Candidate who possess PG Diploma in Dental Materials with the duratlon of 2 years (proposed) .

will not be eligible for admission in MDS in any other dental speciality.

Infrastructure & functional requirements:
In addition to the existing facilities for the training of postgraduate students all the postgraduate

- departments running dxploma courses shall provide for each diploma admission an additional

dental chair and unit and other such materials, instruments and equipments as required for the:

practical training.
- SECTION-II
GOALS & OBJECTIVES
The main objective of the diploma course training is to produce a specialist in Dental Materials

who at the conclusion of the training 1s to —

Goals: . . .
. Work in the speciality efficiently and effectively, backed by scientific knowledge and skill.

» Exercise empathy and a caring attitude and maintain high ethical standards.

» Continue to evince keen interest in continuing professional educetlon in the specmhty ‘and
allied specialities irrespective of whether in teachmg or practice, ° .

U Willing to share the knowledge and skills w1th any learner, Junxorr or a colleague

. To develop the faculty for critical analysis and evaluation of various concepts and V1ews to

adopt the most rational approach.

Objectives:
The objective is to train a candidate so as to ensure higher competence in- both general and

special area of interest and pract1ca1 for a career in the specxahty A candldate must achleve a
high degree of practical proficiency in the area of speciality. |
The above objectives are to be achieved by the txme the: candldate completes the course The

objectives may be considered as under -
1. Knowledge (Cognitive domain)

[y II—@ug 4] ‘ NI T ASI9H Smu’rtvl S 19‘ :
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2.  Skills (Psycho motor domain) | '

3 - Human values, ethical practice and’ commumcatxon abllxtlos : ' ‘ |

Knowledge: Y ! |

. Demonstrate understandmg of bamq sciences relevant to apecxahty i

o - Update knowledge by self-study and by attcndmg courses conferences and seminars
relevant to-speciality. =

o . Undertake audit, use information technolow and carryout research both basic and '

_chmcal thh the aim of pubhshmg or presentmg the work at vanous sc1ent1flc gatherings. -~
‘ - SECTION-III '
COURSE SYLLABUS.
MATERIALS USED IN DENTISTRY ‘
FIRST SEMESTER : - THEORY " -
1) ELEMENTS OF MATERIALS SCIENCE <
2) CHEMISTRY OF MATERIAI S
' 3) BIOLOGICAL SCIENCES } 2
4) DENTAL MATERIALS . . : - o - E
SECOND SEMESTER: THEORY & PRA(‘TICALS - . - - &
1) BASIC EXERCISES' ,
2) PROSTHODONTICS
a) THEORY
b) PRACTICALS
3) GENERAL EXPERIMENTS
a) MEASUREMENTS AND TESTING |
b) CHEMICAL METHODS OF ANALYSIS AND ’I‘DSTING
THIRD SEMESTER: THEORY:- ‘ L

‘5 ELEMENTS OF MATERIALS SCIENCE =~ _
2. BIOLOGICAL SCIENCES | | 2
3. DENTAL MATERIALS
4, EXPERIMENTAL 1LCHNIQU]LS
FOUR’I‘H SEMESTER: THEORY & PRACTICALS: -
1. ~ BASIC EXERCISES . Y
2.  PROSTHODONTICS | ot gl
1. THEORY
2. PRACTICALS .
3.  GENERAL EXPERIMENTS

a) MEASUREMENTS & TESTING ‘
b) CHEMICAL METHODS OF ANALYSIS & TESTING OF POLYMERS

c) SPECTRObCOPIC ANALYSIS OF DENTAL MATERIALS
FIRST SEMESTER: THECRY: - -
I ELEMENTS OF MATERIALS SCIENCE
ATOMIC STRUCTURE AND CHEMICAL BONDING e
CRYSTAL GEOMETRY AND STRUCTURE DETERMINATION
IMPERFECTIONS IN CRYSTALS -
DIFFUSION IN SOLIDS
ELASTIC AND PLASTIC BEHAVIOR OF MATERIALS ;
ELEMENTS OF PHYSICAL MLTALLURGY ' | .
OPT ICAL PROPERTIES ' b ! sy : |
4

NOU AW

I ELEMENTS OF MATERIALS S(‘T“NCE | ‘

ATOMIC STRUCTURE AND CHEMICAL BQNDING (15hrs) . - | ‘

Concepts of atomic structure, Atomic bondmg in solids: Bonding forces and energles, prunary

interatomic bonds - lonic, Covalent & Metallic bonds, Secondary bonding (Van Der Waals

- bonding).

" CRYSTAL GEOM ETRY AND STRUCTURE DETERMINATION:-(20 Sirs) Fundamental concepts,
Unit cells, BCC, FCC, HCP structures, Crystal planes and directions. Miller indices Interplaner
separations, polymorphism, Single crystals and anipsotropy. Dctermmatmn of Crystal structures
X-ray diffraction and Bragg's law, Diffraction Techniques. .
IMPERFECTIONS IN CRYSTALS:--10 hrs)

Point defects - I‘quxlxbrlum concentration of vacancy, Frankel and
Schottky defects. Line imperfections - Bdge and Screw, Surface
imperfections & Volume imperfections.

i
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_DII‘FUSION IN SOLIDS:- (15 Hrs)  Diffusion mechamsms Vacancy dlffusmn, Interstitial
diffusion;, Steady-state diffusion (Fick's first laW) Non steady-state diffusion (Fick's Second Law),
Applications based on the second law, Kirkendal effect, atormc model of diffusion, Other diffusion
paths. .

BLASTIC AND PLASTIC BEHAVIOUR OF MATERIALS:- -(25 hrs)

Atomic model of elastic behavior, the modulus as a parameter in desxgn Rubber like elasticity,
‘Aunelastic  behavior, Relaxation processes, Viscoelastic behavior spring & dashpot models.”

The Tensile stress - strain curve, plastic deformatxon by shp Shear strength of perfect and
real crystals, Role of dislocations in plastic deformation, Work hardening, Dynamic recovery,
tiffect of grain size on dislocation motion, Effect of precipitate particles on dislocation motion.
Fracture of materials - Ductile & Brittle fracture, Brittle fractue, Ducutile-Brittle
transition, Fatigue failure, Creep Comparison. Fracture toughness, Protectxon agamst fracture
ELEMENTS OF PHYSICAL METALLURGY: - (30 hrs)

_;Sohdxﬁcatmn of pure metals, Formation of equiaxis, Column & Chlll Crystals, Nucleation & Grain
size. Structure of alloys: Solid solutions, Hume-Rothery" rules, ~Intermetalllc ‘compounds.
Phase Rule & its applications to binary systems - Isomo:phous -+ Eutectic - Peritectic
systems. Discussion of typical (Cu-Ni, Cu-Ag, Pb-Sn, Ag-pt, Au-Cu) binary phase diagrams -
lever sale, Non- -equilibrium sol1d1ﬁcat10n(Cprmg) Fe-C System, LT Diagram, M'artensitic
transformation. Ternary equilibrium' systems. - Thermal processing of metal alloys:
Anuealing processes, Heat treatment of Steels, Precipitation hardening. Fabrication of metals:
Forming operations, Casting, Mlsccllaneous techniques. Metallurgical microscopes,
Sample preparation, Grain size measurement of ¢ typxcal Ferrous and N on-ferrous alloys.

OPTICAL PROPERTIES: - * {10hrs) , ety

introduction, Basic concepts, Optical propertles of metals arid non-metals Refractmn, Reﬂectlon,
Absorption, Transmission, Color, Opacity & ’I‘ranslucency in msulators Apphcat:on of optlcal
phenomena. Luminescence, Photoconductlwty, Lasers. . . I

TEXT BOOKS:
V. Raghavan, Fourth Edition, Materials Science and Engineering, Prentice-Hall India.

William D. Callister, Jr., Thlrd Edition, Materials Sc1cnce and Engmcermg an introduction, John
'Wiley. & Sons, Inc.
V.Raghavan, Physical Metallurgy Prmmplcs and practice, prentice hall of Indla Pvt Ltd., New
Delhi (1997). -
REFERENCES:

1. Introduction to solids - A.J. Dekker (MacMillan India, 1981)'
2. The nature of chemical bond - L.Pauling (Oxford & IBH, 1960)
3. Material Science & Engincering - Van Vlack (Addison Wesley, 1990)
4, X-ray Crystallography- M.J.Buerger (John Wiley, 1942) ''{" -
5. Materials Science & Processes - B.S.Narang (CBS, 1983).
6. Material Science & Metallurgy ~ O.P.Khanna (Dhanpat Rai & Sons, 1984)
7; Phys1ca1 Metallurgy Principles - R.E.Reed Hill
[I: CHEMISTRY OF MATERIALS
. PERIODIC TABLE
. CHEMICAL BONDING

."CHEMISTRY OP TRANSITION ELEMENTS
. CHEMICAL THERMODYNAMICS
. CHEMICAL PROCESSES IN METALLURGY j
. CHEMISTRY OF INORGANIC MATERIALS
. REACTIVITY IN SOLID STATE
. CATALYSIS
£. COLLOIDS
10. THEORY OF ACID - BASEE CEMENTS 1. 1 ELECTROCHEMISTRY

12. CORROSION

oo e W N

CHEMISTRY OF MATERIALS

PERIODIC ‘TABLE: - (10 Hrs)

Periodic variation of properties of elements: Study of atomlc &i ionic radii-lonization - energy
clectronegativity electron affinity & their correlation.

CHEMICAL:BONDING: (14 hrs)

IONIC BOND:
fonic bond formation, structule types & energetics of ionic crystals, Lattice & its determination

hv Born-Haber cycle, Bour-Lande equation, Hydration energy & solubilities of ionic salts
«... vALENT BOND:

‘Z)Q‘GG ) ‘,/— B . S i V
RICCL)pa =4 | Gk
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E Valency Bond Theory (VBT): Important features, modifications rawbacks. Crystal. Field Theory;
~ (CFT): - Important features, splitting of d -orbxtaJs in Getahydrat etrahydral and square plan

. -comparison of different theories.

: of state.

- Fluorides of Na, Ca., Sn, cryolite _ h T
Sulfates of Ca, Ba. B

- REACTIVITY IN SOLID STATE: - (10hrs.)

Basic principles in covalent bond formation, valence-bond theory, Molecular orbital theory & Ih
application to Homo-nuclear diatomic molecules - hybridization delocalizcd. chemical bonding
concept )of resonance Arornaticity & 1 luckel rule. Valence shell electron paJr repulsion concept
(VSEPR. .

METALLIC BOND: - i

Structure of metals, band theory, conductors, semmonductors & msulators

HYDROGEN BOND:

Conditions of formation $c, types ol hydrogen bondmg with 1llustratlve

examples. Vander Waals forces.

CHEMISTRY OF TRANSITION ELEMENTS: (15 hrs)
-d- Block Elements: Correlation of general properties with electromc structure Inter relationship -

among 3d, 4d & 5d series. Coordinate bond: & Metal complexes - Nomenclature.

complexes. Applications of CFT - sttortlon} of octahydral complex & ’Joh'n Teller theorem. Crystal
field stabilization energy &. its uses - Lxmltatmns of CFT. Lxgand ﬁeld & Molecular orbital theory

CHEMICAL THERMODYNAMICS: (10 hrs) S "

Review of laws of thermodynamics, concept of entropy pr1nc1p1es of entropy increase -Entropy & '
Disorder. Enthalpy -Helmholtz Free Energy -Gibbs free Energy - -Gibbs Helmholtz equation- ’
Maxwell's relatlons ‘IDS equations - Energy heat capamty equat1ons, Thermodynamic equations.

Physical equilibria involving phase transitions, Clausws clapeyron’ s equation (1st, 20d, 3rd, order :

transitions with examples) & its applications.
CHEMICAL PROCESSES IN METALLURGY:- (15HRS)

Survey of metal extraction techniques- principles of extraction of different types of metals,

theoretical principles of extraction from oxide ore, sulfide Ore, chloride of metal, extraction of Fe,
Cu, Al, Ni, Cr, Co, Zn, Au, Ag, Pt, Pd, Mg, Ti & properties.

CHEMISTRY OF INORGANIC .MATERIALS: - (Shrs)

Oxides of Zn, Mg, Ti, Al, Fe.

Silicates:

Introduction- Thermodynamics of solid state reactions classification - _Chemical transport
reaction in solid state, expcrxmental methods for the study of solld state reactions. Kinetic |
features, diffusion mechanism in solid state reactxon Factors affectmg the reactivity of solid sta

reactions.
CATALYSIS:- (15 hrs)
Introduction, general characteristics of catalytic reaction, types of catalysis - homogeneous, ac:d -
base, enzyme, heterogencous. Effect of temperature & P¥ on catalytic reaction.

COLLOIDS: - (8 hrs)

Types, preparation, reviewing optlcal kinetic and electric propert1es of Colloids. Gels and
emulsions - preparation, properties and applications.

THEORY OF ACID ~ BASE CEMENTS (8 hrs)

Introduction, classification, requirements of cementatlous bonding, acid - base concepts on AB
cement chemiistry, Arrhenius theory, Bronsted - Lowry theory, Lewis theory, solvent system

- theory, Lux- Flood theory, Usanovich theory, Relevance of acid - base-theories to. AB cements,

acid - Base strength, hard and soft acids and bases, PH and buffer- buffer action, buffer capacxty

The role of water in acid - base cements.

ELECTROCHEMISTRY:- (5 hrs)
Electrochemical devices, galvanic cells (primary & secondary), Concentration cells and fuel cells.

“Polarization, hydrogen and oxygen over voltage, passivation, decomposition potent1al

electrodeposition techniques (electroplating).

CORROSION: -(10 Hrs)
Introduction, theories of corrosion; and passivity (theory of dlrectChemleal attack and

electrochemlcal theory), factors VVthh influence Corrosion - metal purity, environment and.

design. Forms of corrosion -Uniform galvanlc, crevice, pitting, and grain boundary, selective
leaching and stress corrosion. Corrosion control of material, treatment of the medium, cathodlc‘
and anodic protection. Corrosion rate measurement -Tafelrextrapolatlon. - :

¢
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REFERENCES:
. Principles of physical Chemistry - Purl, shamia, Pathani (Pub shoban lal)
. Principles of Inorganic Chemistry - Puri, sharma Kalia (Pub:Shoban lal) O
. Advanced Inorganic chemistry - F.A. Cotton & G.Wilkinson 5th ed1t1on (John Wlley & Sons)
. Concise Inorganic Chemistry - J.D. Lee (Pub: ELBS) .
. Physical Chemistry - Atkins, 6th Edition (Oxford University Pubhcatxon) :
- Engineering Chemistry by *- Jain & Jain (Dhanpat Rai & Sons) ° : e
. Principles of Colloids & Surface Chemistry ~- Paul Hcimenz (New York Marcel Dekker, Inc ,)
. Solid State chemistry - Ram Prakash (Radha pubhcatxon) o R ‘ ‘
. Solid state chemistry - West (Wiley Dastern) 1T ' |-
10.Solid state chemistry techniques - A.K. Cheetham & Peter day (Clarcndon) -
-11 .Pleat & Thermodynamics M. W. Zeernansky (Mc Graw Hill) .
12.Thermodynamics of solids - R.A. Svvalin (John Wiley & Sons) ' 13. Equilibrium
Thermodynamics - C.J.Adkin (Mc Graw Hill) 14.Introduction to Metallic Corrosion- Raj Narayan '
(Oxford & IBH) 15.Introduction to Electrochcmlstxy S. Glasstone (east West) 16. Advanced :
Physical Chemistry - Gurdcep Jay (Goel 1992)
© III; BIOLOGICAL SCIENCES '
~A.course of 80 lectures and 70 pract1cals including demonstrations and tooth carving extendcd
over a period of one academntic year viz.- Ist year. © :
LECTURES: - -
Structure of the teeth with their chemical composmon and physmal propertxes chmcal
significance from the view of histology and embryology.
fnamel
Dentin
Cementum
Pulp
Periodontal ligament
Oral mucosa’
Alveolar mucosa
Temporomandibular joint
Muscles of mastication
Morphology, chronology of primary and permanent denutxon .
Physiology of mastication, deglutition - R | . w4 Sl
Composition and physiology of saliva, and their mﬂuencmg factors ; At
Calcium and phosphorous metabohsm mclqdmg calc1ﬁcat10n of hard
tissues. . |. ‘ |1
Blood I B 1 | b
. PRACTICALS:- ‘ ' i |
~ Microscopic study by drawing it) journals of normal dental tissues
ldentification of teecth
Carving of permanent teeth (both anterxor and pOStCI'IOI‘ crown and root), drawmg of the teeth in
journals.
Effect of chemicals on dental tissues. ’
" Preparation of artificial saliva .

s

REFERENCE BOOKS:- :
’ Orban's oral histology and embryology  s.n. bhaskar - X edition

Text book of oral histology (development, structure & function) - A.R. tencate @ 3 edition

Dental anatomy - Julian 13 woclfel

Wheelers dental anatomy Major M. Ash: 7th cdltxon

IV: DENTAL MATERIALS

1. PERFORMANCE STANDARDS OI‘ DENTAL MATERIALS :

2. GYPSUM PRODUCTS i

3. IMPRESSION MATERIALS A

4, CHEMISTRY OF SYNTHETIC RESINS

5. DENTURE BASE RESINS

6. DENTAL APPLICATIONS OF GENERAL PROPERTIDS OF

7. MATERIALS : . .

— 3. SOLDERING & WELDING

9. I‘INISHING POLISHING & CLEANSING MATERIALS

10. WAXES |
i
|

S . ;
= s . - (
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. Elastomers . -

" manipulation, applications. . P - . , :
Zinc oxide eugenol impression paste: composition, types, chemistry, Properties, manipulation, -

_ chemically activated PMMA fluid resins (pour type), comparison with heat cure acrylic, critique of

- dentures (rough surface, dimensional changes, porosities & crazing), denture repair materials, -

-
- . =

—- ) °

11, RADIOGRAPHIC MATERITALS

1. PERFORMANCE STANDARDS FOR DENTAL MATERIALS: - (4 hrs)

Scope, aims,.objectives, criteria for selection, specifications, requirements

2- GYPSUM PRODUCTS (Model and Die Materials): - {10 hrs) B :
Introduction, chemical and physical nature, manufacturing, chemistry,. properties: setting time, E
-consistency, viscosity, strength, surface hardness, reproduction .of details, setting exﬁansion,
accelerators & retarders (practice & theory), Manipulation, critiquc of cast & die materials based
on gypsum products, infection control concerns, recent developments, alternative die materials.
IMPRESSION MATERIALS: - (25 hrs) ey ‘
Purpose & requirements of impression materials; classification i

3 A. -Elastic Impression materials ' f o= " s

Hydrocolloids - . : ‘ : ' b s '
Introduction to colloids, general properties; Reversible hydrocolloids (Agar) & Irreversible
hydrocolloids (alginate) History, composition, types, Properties, manipulation, applications,
critique of hydrocolloid as impression material, Recent .developments in Hydrocolloids. '

Development of elastomers, general properties, classification. _

Polysulphides, polysilicones & polyethers: - composition, chemistry, Properties,
manipulation & applications. Common failure, critique of elastomers with hydrocolloids
(relationship of properties and clinical applications)

New advances in elastomers Comparison of impression and die materials =

3B. Duplicating materials &

3C. Inelastic impression materials

Impression plaster ,

Impression compound: - composition, types, properties with reference to thérmal, flow,

applications, modifications of ZnOE paste. } j b

Wax as an impression material. |

CHEMISTRY OF SYNTHETIC RESINS:- (15 hrs ; | T B
Basic nature of polymers, definition and classification of resins, pqlymerization. Mechanism &
stages in addition polymerization (free radical, ring opening & ionic), Inhibitors, copolymers,
cross-linking, plasticizers, polymer structure,iphysical properties. Resins in dentistry.

5- DENTURE BASE RESINS: - (20 hrs) U Y e g : T
Requirements, history, composition and properties of PMMA heat activated, manipulation &
processing of PMMA (denture base plastics), compression molding & injection molding technique; -

acrylics as dentures base, recent developments in denture base resins, fabricational defects of

relining and rebasing of dentures, hard relining, soft reliners™& tissue conditioners, Acrylic

artificial teeth, Denture cléansers, Denture adhesives. Materials in maxillofacial prosthesis.
Temporary crown & Bridge acrylics. Plastic facings for crown and bridge applications,' special
trays, orthodontic splints and space retainers. Athletic mouth protectors & Inlay patterns.

6. DENTAL APPLICATIONS OF GENERAL PROPERTIES, OF MATERIALS: - (20 hrs)

MECHANICAL: 4 ' . : .

Force, stress, strain, proportional and elastic limits, yield strength ultimate strength, fracture
strength, elongation, modulus of elasticity, Poisson's ratio, ductility and malleability, resilience,
toughness, tensile stress, compressive stress, shear stress, impact strength, fatigue strength, fear.
strength, bond strength, transverse strength, bending, torsion,' flow, viscosity, creep, surface |
hardness, friction, wear. Stress analysis and design of dental structures; mechanical properties of
tooth structure, mastication forces and stresses, criteria for selection of restorative materials..
PHYSICAL: : : ) T |+ b ., :

Color, pigmentation, metamerism, fluorescence., opacity, translucency, transparency, refractive -
index, optical constants. ,
THERMAL:
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surface tension & wetting, .capillary rise, angle of contact, penetration coefficient, adhesion and .
cohesion.

OTHER PROPERTIES:

‘Water sorption; water solubility, setting time, shelf life.

7--SOLDERING AND WELDING : -(8 hrs)

Metal joining terminology, soldering, desirable properties of dental solders, types, gold solders,
silver solders, fluxes and antifluxes, practical points in solderi ing, Meat source, technique,
soldering failures, radiographic analysis of solder-joint quahty, recent advances. Welding —Theory
.- spot welding, pressure welding, laser welding, cast joining, properties.

8- FINISHING, POLISHING AND CLEANSING MATERIALS :; -(7hrs),.

Mechanics of cutting -} dental burs, factors affecting rate of abrasion, desirable qualities of
abrasion, finishing, cuttmg, grinding & polishing processes. Abrasive and erosive wear. Abrasive
instrument design, abrasive and polishing agents. Dentlfrlce s : :

9. WAXES:- (6 hrs) o -
Introduction to waxes, gums, fats and resins, charactenstlc properties of waxes.

Dental waxes clasmﬁcatmn ! ' c
| I} | ey

inlay pattern wax -, , &
Casting wax ! . ‘
Base plate wax
~ Boxing wax . : .
Utility wax
Sticky wax
" Bite registration wax; etc.
RADIOGRAPHIC MATERIALS: - (10hrs) w
Constituents of radiographic films, production of the radiographic 1mage, intensifying screens
~properties of x-ray films, faults, and xeroradiography. :
REFERENCES:
1. Phillip's science of Dental Materials, 10lh edition, K.D Anusav1ce (W.B. Saunders co.)
2. Skinner's science of Dental Materials, 8lh edition, R.W. Phillips (W.B.Saunders Co.}
3. Restorative Dental Materials, 1 1th edition, Robert G Craig (Mosby year Book Inc.)
4. Notes on Dental Materials, 7lh edition, E.C.Comb (Churchill Livingstone)
‘5. The clinical handling of Dental Materials, 2dnd edition Bernard G.N. Sm1th Paul S.Wright,
David Brown, (Wright)
6. Introduction to Dental Materials, Richard Van Noort, (Mosby)
7. Clinical Handling of restorative materials & techniques, karl F.
Leinfelder, Jack E. Lemons (Lea & Febiger) ' :
8. Dental Materials: properties & selectlon 6th edition, Williafa J,0.0'Brien (Qumtessence
publishing c9., Inc)
9. Dental Mateuals propertles & Mampulatxoq, Craig, O'Brien, Powers (Mosby year Book Inc.)
10..An outline of Dental Materxals & thexr selcctlon, William J.0' Brxen, Gunner Ryge |

(W.B. Saunders co.) i
SECOND SEMESTER THEORY & PRACTICALS -

1. BASIC EXERCISES [
1. Setting times of gypsum products with, respect to different W/P ratxos, accelerators, retarders

& mixing times. =
2. Setting times of alginate 1mpressxon materlal.
3. Setting times elastomers
4. Consistency measurements.
. 5. Acrylisation of wax patterns

2R\ C—E.Z/w?f . 7
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- Flasking, dewaxing, packing and acrylisation.

11, Technical aspects of immediate denture treatment | o B e

6. Abrasion and polishing
2. PROSTHODONTICS
a) THEORY SYLLABUS: - =
COMPLETE DENTURES: -
1. Introduction to Terminologies, ' ' \ :
2. Brief outline of biological consuieratlons for mamllary & mandxbular 1mpréssions. Anatomic
landmarks of the Denture bearing and limiting areas of the month (Macroscopic)
3. Technical considerations for maxillary & mandibular impression Procedures,

- Objectives of impression making.

- Factors affecting retention. : -

~ Factors affecting stability. '

- Support for complete dentures.

- - Impression Trays for prehmmary, and final 1mpressxons (1nc1ud1ng fabrxcatlon ) " &
- Brief outline of impression procedures. i
4. Technical considerations [or jaw relations and brief outline of Biological i3
considerations. o :

- Fabrication, of Trial base and occlusal rims.
- Brief outline of concept of orientation, vertical and horizontal jaw. relatlons

5, Articulators: ;

- Definition, classification;

- Advantages, uses. _

- Different types, (emphasis on mean value, Panau) : o

6. Occlusal considerations for complete/dentures W1th emphasxs on

arrangement of teeth in'class I, 11, TIl ridge relations. -~ |

- Concept of centric occlusion in centric relation. ‘

- Briefly concept of balanced occlusion. .

- Arrangement of teeth in different ridge relatlons thh guidelines for setting antenor and

posterior teeth.

- Selection of posterior teeth.

7. Denture esthetics. :

- Definition.

- Selection of anterior teeth.

- Selection of denture base material.

8. Processing of dentures

- Wax up, carving and polishing.

\qx

: Laboratory remount and selective grinding (rationale and procedure)
- Denture recovery, finishing and polishing.

9. Complete denture repair. v

- Repair of fractured/debonded teeth. (Antenor & Posterior ) i i
- Repair of fractured denture base. : . 3 i o : o
- Materials used. _ _ ." ) " s e Mg o 3 - R
10. Relining and rebasing - Technical considerations. o Y e
- Articulator and flask method of rehn;ng I

REMOVABLE PARTIAL DENTURES: -

1. Introduction and terminologies.

2. Classification of edentulous spaces in brief (Kennedy's classification) _
b) PRACTICAL LABORATORY EXERCISES:- _ T
1. Making preliminary impression with impression compound of U/L edentulous die.
2. Preparing U/L preliminary casts using beading and boxing techmque

3. Preparing U/L special trays. «
a Using shellac base plate.

b. Using autopolymerising resin.

c Using autopolymerising resin with spacer and stoppers.
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4., Prepar ation U /. wax occlusal rims on shellac trial base.
5. Articulation of casts in class I (orthognathic) ridge relation and setting up of teeth
6. Articulation' of casts in class II (retrognathic) ridge relation and’ setting up of teeth.
7. Articulation of casts in class HI (Prognathic) ridge relation and setting up bf teeth.
8. Waxing, carving and pohshmo of a complete denture set up.
9. Acrylisation of one set of waxed dentures.
10..Laboratory remount and selective gnndmg. N
11 . Denture recovery, finishing and polishing.
12.-Upper and lower complete dc,ntuxe 1epa11
a. Repair of fractured tooth,
b. Repair of fractured denture base.
13. Laboratory procedure of relining and reb sing of U/ L comple e denturcs.
14. Fabrication of acrylic removable partial entlne. I t] i Bt
3. GENERAL EXPERIMENTS : , | PPl |
-a) MEASUREMENTS AND TESTING:- ! E P
. Dimensions of regular bodies
. Densities of regular bodies
. Specific gravities of powders and hquxds
. Surface tension and angle of contact
. Viscosity (poiseuillus- searles's and ostwald’s methods).
. Stress-strain relation (Modulus of elasticity) by stretching
. Modulus of elasticity by uniform bending
. Modulus, of elasticity by non-uniform bending
. Modulus of elasticity by searle's double bar.
10 Modulus of elasticity by single cantilever
11 .Modulus of rigidity (shear) static torsion
12.Thermal expansion , ‘ -
13.Thermal conductivity of good conductor ’
14.Thermal conductivity of insulator '
15.Refractive index of solids and liquids ™
16.Spectrometer: Disperse power (prism)
17 .Spectrometer; Measurement of wavelength (diffraction grating)
b) CHEMICAL METHODS-OF ANALYSIS AND TESTING:-
1. pH measurements.
2. Potentiometric titrations ‘
3. Conductometric titrations ; | SRS
4, Phase diagram of two-component systém (Pb——Sn system) ; '
5. Analysis of gypsum products
6. Analysis of cements
7.Cooling curve for waxes
8. Analysis of cast gold alloys
9.Analysis of Co-Cr alloy ' ,
- 10.Analysis of stainless steel . i e i
11. Analysis of Ag - amalgam alloy products

12. Determination of creep in.amalgam.
CLINICAL POSTING -

o

OO U R W

PROSTHODONTICS:--

1. Clinical steps in complete denture fabrication

2. Use of i 1mpxessxon compound as a preliminary impression material and-

‘low fusing green stick compound as border moulding material for secondary impression.

a. Use of ZnOE impressicn paste as a final impression material.
b. Use of wax occlusal rims to establish jaw relation..
(68 Waxed dentures for try in.
d. Use of tissue conditioners as a treatment material.
€. Use of temporary soft liners as a chair side denture relining material.
i R o s i St s patnans AP
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Removable partial denture and fixed partial denture

Usec of alginate impression material as a diagnostic / final impression material.

Use of elastomeric impression materials in fixed prosthodcmtlcs .

Use of different luting cements in fixed restorations. . ' AL

Use of cutting and finishing instruments for tooth preparation in ﬁxe%{-Prosthoddntic's. b
THIRD SEMESTER: THEORY . '

I: ELEMENTS OF MATERIALS SCIENCE

Rooe e

A)SECTION - A: -
1. POLYMER SCIENCE: -
BASIC CONCEPTS OF POLYMER SCIENCE b :
POLYMERIZATION ' -
CHARACTERIZATION OF POLYMERS B R RS A
STRUCTURE & PROPERTIES OF POLYMERS ‘ =
POLYMER ADDITIVES - o e
SYNTHESIS OF REACTANTS & INTERMEDIATES FOR POLYMERS. -
POLYMER TECHNOLOGY : :
PROPERTILES OF DENTAL POLYMERS

B) SECTION - B: - . ' B -

2. CERAMICS -

3. COMPOSITES

Y Y VYV

¥¥ Y Y

POLYMER SCIENCE

1. BASIC CONCEPTS OF POLYMER SCIENCE (5 hrs.)
2. POLYMERIZATION: - (20 hrs).
Step-Reaction (condensation) polymerization.
Radical chain polymerization.
Tonic, condensation & chain (Addition) polymerization, copolymerization Polymenz:atlon -
conditions & polymer reactions. , ' ,
3. CHARACTERIZATION-: - (10 hrs) ‘ A _ , - ;
Polymer solutions. ' ' o
Measurement of molecular weight & size -
Analysis & testing of polymers.
4. STRUCTURE: & PROPERTIES OF POLYMERS - (10 hrs)
Stereo chemistry of polymers '
Rheology & mechanical properties of polymers TR f | i o

:

|

Polymer structure & physical properties: _

5- POLYMER ADM1WES:- (9 hrs.) §

Fillers. L s : Sy &

Plasticizers ‘ ‘

Antioxidants & ther mal stabilizers. UV Stabilizers &. ~absorbers.

6. SYNTHESIS OF REACTANTS & INTERMEDIATES FOR POLYMERS (13 hrs)

7. POLYMER TECHNQLOGY:- (5 hrs) _

Fibers, elastomers, films & sheets, molded, plastlcs castings, extrusion, coatings, adheswes i

8. PROPERTIES OF DENTAL POLYMERS (3 hrs) - o !
COMPOSITES ' .

1. lntxoduction classification
2. Particle reinforced composites-large particle composites, dlSpCI‘SIOﬂ strengthened comp051tes

3. Fiber- reinforced composites - polymer matrix composites, Mctal matrix composites, ceramic
matrix composites, and carbon fiber composites.

4. Strength, fracture & fatigue in composites.” A

CERAMICS _
1. Introduction, ceramic structures - crystal structures, silicate ceramics, carbon ceramics,-
imperfections in ceramics, ceramic phase dlagrams

2. Mechanical properties
3. Applications & processing of ceramics - Introductlon glasses- glass properties, glass forming,
. heat treating of glasses, glass ceramics. Clay products - charactenstxcs of clay, composition of

=
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clay products, fabl ication techniques, drying & other apphcatlons and ceramlc processmg
methods.
Abrasion, powder pressing, cem(,nts & advanced ceramics. . ~ ) -
REFERENCES:
1. Polymer science -- V.R. Gowarikar, N.V.Vishwanath, J.aydev Sndhar (Wlley\eastem 1987)
2. Polymer chemistry- Billrneyer IFred (Wiley Interscxence 1984)." |
3. Polymer chemistry, An_ Introduotlon - Raymond B.Seymour Charles E Carraher Jr. (Ma1 cel
Dekker, 1987). .
4. Physical chemistry of polymexs - A. Tager (MIR 1978) .
5. An introduction to polymer physics - 1.1 .Perepechko (MIR, 198 1}
6. Polymer chemistry, High Temperature polymers Charles L, Segal‘ (Marcel. Dekker 1967)
7. Principles of polymer science -- Rodrigues F. (McGraw Hill, 1974),; :
8. Polymers, inorganic chemistry-RAY H.N. (Acadcmxc 1978) |
9. W.D.Kingery, H.K.Bowen & D.R.Uhlmann, Introductlon to ceramxcs, 2 ed1t1on John wiley &
sons, 1976.
I O.James S.Reed, "Introduction to the prmmpleo of ceramic processmg, John

© Wiley & sons 1988. 1 I.Modern composite materials, Holiday L. (Ed), New York Publication Co.
1966. 12.Materials science & Engineering an introduction, 3rd edition, William

D, Calhqtex John Wiley & Sons, Inc.
II: BIOLOGICAL SCIENCES

HYPERSENSITIVITY
BLOOD GROUPS & ANEMIA'S
_BIOCOMPATIBILITY:-
EVALUATION OF BIOCOMPATIBILITY
BIOCOMPATIBILITY OF PREVENTIVE MATERIALS & BONDING AGENTS.
TOXICOLOGY
1. PRINCIPLES OF CORROSION AND DEGRADATION OF MATERIALS' -
Electrochemical aspects of corrosion in the physioclogical environment.
Degradation of polymers: mechanisms and implication for biomedical applications.
Stability of ceramics in the physiological environment :
The fate of natural tissue prosthesis.
. THE CELLULAR RESPONSE TO IMPLANTED MATERIALS: -
The tissue response at implant sites -
The response of the macrophage to foreign material B
Cell biochemistry in relation to the inflammatory response to foreign materials.
. PRINCIPLES OF TOXICOLOGY
The metabolic facts of foreign compounds
Toxicology of implanted metals - toxicological aspects of 1mplantable plastics used in
medical, paramedical & dental applications.
» "Toxicology of ceramics - the relationship between bxocompatxbxhty and general toxicity.
4. SPECIFIC BIOMATERIAL TISSUE INTERACTIONS:

1. TOXICOLOGY:-

» PRINCIPLES OF CORROSION & DEGRADATION OF MATERIALS

> THIE CELLULAR RESPONSIE TO IMPLANT MATERIALS =
» PRINCIPLES OF TOXICOLOGY

» SPECIFIC BIOMATERIAL TISSUE INTERACTION

2. PATHOLOGY: - N

» INTRODUCTION . b th ’
» CELLULAR INJURY | B

> NECROSIS | et | [4 .

> INFLAMATION ! W |

>

3.

>

»

aomooemnoo'

» Adsorption of proteins on polymers and its role in the response of soft tissues to foreign = o

compounds.
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{) & Blodegradatlon in the human body localized txssue infection and the influence of forelg
odies. |
bt 1 ;
. Immunologxcal aspects of bxomaterxals tumor 1nduct10n by 1mplant matenals
5. THE EVALUATION OF BIOCOMPATIBILITY ! . !
o Level I, I, III & IV tests. , g \ '
. e PATHOLOGY \‘

1. Introduction of pathology
2. Causes of disecase-cellular injury, causes and pathogenesis of reversible and lrrcversxblc

mnjury.

3. Necrosis — definition, morphology and mechanisms
4. Inflammation and repair
5. Repair and regeneration .
6. Hypersensitivity and allexgy -
7. Anemia’s )
8. A general overview of bl(,cdlng and clotting disorder.
9. Blood groups
BIOCOMPATIBILITY
1. BIOCOMPATIBILITY OF PREVENTION DENTAL MATERIALS:- 5
i, Fluoride agents - solutions, gels and coatings , ‘ i
ii. Fissure sealants = i
i, Bonding systems in orthodontics . - ; .
iv, Cayity cleaners and etchants '
V. Primers and mineralizing solutions
Vi In vitro testing of dental cements
vii. Tissue reactions to dental cements _'
Viii. In detail about synthetic apatite ‘ ; g o)

2. BIOCOMPATIBILITY OF DENTAL RESTORATIVE MATERIALS
Biocompatibility of amalgam, unfilled and filled .composite resins, endodontic medlcaments, g
endodontic filling materials, periodontal dressing materials and impression materials.
REFERENCES -
1 Fundamental aspects of Biocompatibility vol 1 & vol II ™
David F. Williams. Ph.D. o
2. Biocompatibility of Dental Materials vol LIL UL &IV - s -
Dennis C. Smlth David Williams P ’

III: DENTAL MATERIALS PR ( P : ;r

DENTAL CEMENTS
ENDODONTIC MATERIALS
RESTORATIVE MATERIALS
DENTAL AMALGAM '
DIRECT FILLING GOLD
METALLURGY . ‘
IN LAY PATTERN WAX ’ ' ' }
INVESTMENT MATERIALS & ITS RECENT MODIFICATIONS
CASTING PROCEDURES & CASTING DEFECTS
10, DENTAL CERAMICS
11. IMPLANT MATERIALS ‘
12, CORROSION OF DENTAL MATERIALS bl

: - - DENTAL MATERIALS = |
1. CEMENTS:- (20 lirs) C : | i e ]
Introduction, classification & requirements
Theory of acid-base cements, water and acid base cements. ZnOE cement & its modifications,
Zinc phosphate cenient & its modifications, Silicate cement & Zinc silicophosphate, Zinc
polycarboxylatc cement, Glass ionomer cements, Acrylic cements, Cavity lining agents - varnish,
liners, primers, Cement bases - low strength bases, high strength bases. Recent advances in

above mentloned materials.

ow oo e
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2. ENODONT1C MATERIALS: -(7 hrs)

Introduction, requirements and the materials used & recent advances.

3. RESTORATIVE RESINS: - (20 hrs)

Historical perspective:

Unfilled acrylic resins (type 1) \ o

Filled acrylic resins (composxtes) classification, composition, curmg, light sources, \p.roperties {of
- all varieties of composites), manipulation, application's, critique of composites. - -

Bonding: Acid etch technique, EBA, DBA, Recent developments Miscellaneous resins, pit &

Fissure sealant, treatment of cervical lesions, comparatwe propertles of direct anterior restoratlve

materials. '

4. DENTAL AMALGAM: - (10 hrs)

Historical developments,.classification, composxtmn & morphology Manufacture of the alloy

powder, amalgamation processes
Properties: strength, creep, dimensional changes, corrosion, margmal faxlure (dltchmg), and

thermal properties. Manipulation, copper amalgam."

Clinical performance of amalgam restoration.

Factors affecting quality of amalgam restorations.

Repair of amalgam restorations and amalgam bonding agents, Mercury : -
and its toxicity. . . :

5. DIRECT FILLING GOLD:- (4 hrs) ' " =
Characteristic of pure gold, classification, gold foil, electrolytlc gold powdered Gold
manipulation, and properties, _ -~ . s A e N

6. METALLURGY: (35 hrs.) ' g ; i i | ,

Characteristic properties of pure metals, sol1d1ﬁcat1on, crystal defects,. work hardenmg,
annealing. Alloys, classification of alloys, solid solutions, constitution diagrams, (Ag-Pd, Ag-Cu
systems), Eutectic alloys, Peritectic alloys, heat tr eatment, Dental easting alloys (High noble,
Noble, Predominantly base metal alloys), wrought metal alloys with reference to Orthodontic &
other dental applications (steel, Fe-C phase diagram, heat treatment, stainless steel, Ti & its
alloys, Cr-Co-Ni alloys). {

7. INLAY PATTERN WAX (2hrs.)

8. INVESTMENT MATERIALS & ITS RECERT DEVELOPMENTS (4 H‘"E)

9. CASTING PROCEDURE 8 DEFECTS (9 Hrs)
10- DENTAL CERAMICS (11 hrs)

Metal - ceramics

Recent techniques and developments

11. IMPLANT MATERIALS:- (2 Hrs)

12. CORROSION OF DENTAL MATERIALS (2 Hrs)

REFERENCES: . J o

1. Phillip's science of Dental Materials, 10" edition, X; J. Anusavice (W. B.Saunders co.)

2. Skinner's science of Dental Materials, 8% edition, R.W. Phillips (W.B. Saunders Co.)

3. Restorative Dental Materials, 11t edition, Robert g Craig (Mosby Year Book Inc.)

4. Notes on Dental Materials, 7t edition, EC. Comb (Churchill L1vmgstone)

5. The clinical handling - of Dental Materials, 2nd edition Bernard G.N: - Smith, Paul s. anht
David brown (Wright)

6. Introduction to Dental Materials, Richard van Nora, (Mosby)

7. Clinical handling of restorative materials & techmques karl F. Lemfelder jack E. ‘Lemon's (Lea
& Febiger)

8. Dental Materials: Properties & Selection, 6t edition, Wjlliam

J.O'Brien, (Quintessence publishing Co., inc.) ’

9. Dental Materials: Properties & Mampulatxon Craig, O'Brien, powers (Mosby year Book Inc.)
10.An outline of Dental Materials & their selection, "William J.0'Brien, Gunner Ryge

(W.B.Saunders Co.)
IV: EXI’ERIMENTAL TECHNIQUES

1. SPECTROSCOPY
2. X - RAY METHODS
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. THERMAL METHODS ,
_NON DESTRUCTIVE TESTING OF MATERIALS

. CHARACTERIZATION OF MATERIALS BY SOPHISTICATED METHODS
. CAD/CAM -

QU S W

, EXPERIMENTAL TECHNIQUES b
1 SPECTROSCOPY:- (5 hrs) ' ' :
" Fundamental principles of spectroscopy: regions of electromagnetic

radiation, properties of electromagnetic radiation, interactions of

Electromagnetic radiation, interaction of electromagnetic radiation with

matter, atomic absorption and molecular absorption. :

a) Atomic spectroscopy: -(10 hrs) _ ' , o

_Introduction, atomic absorption spectroscopy: principle, flame atomic absorption spectrometer
instrumentation and applications. Atomic emission spectrqscogy'; Flame emission spectroscop

flame emission spectroscopy--principle, ﬂaple photometérs and;spectrophdtometers -
Instrumentation and applications, Non-flame emission spectroscopy - p’rinciple, instrumentation ' .-
and applications. . = i
b) Molecular spcctroscopy: - 4

i. Visible spectroscopy (10 hrs) — ; . _
Introduction, theory of spectrophotometry and colorimetry - Lamberts. law, Deviations from Beer's

Law, Colorimeters and spectrophotometers -Instrumentation and applications

ii. Ultraviclet spectroscopy (10 hrs) o .
Introduction, origin of UV absorption spectra, absorption by organic molecules, chromophores,
absorption by inorganic systems, UV spectrophotometer - Instrumentation & applications

iii. Infrared spectroscopy (10 hrs) ’ ' . ‘ '

Introduction, requirements-for [R absorption, Rotational spectra, Vibrational spectra and .

vibrational - Rotational spectra of diatomic molecules, vibrations of polyatomic molecules, factors -
influencing vibrational frequencies, IR spectrophotq_meter-instrumentation and applications.

Fourier transform spectrophotometer. ' ; - ‘

iv. Raman spectroscopy (15 hrs) . : : ‘

Introduction, theory of Raman effect, rotational Raman spectr vibrational Raman spectra,
polarization of light-and Raman effect, Raman spectrometer-Instrumentation and applications,
comparison of Raman with IR spectroscopy, Advantages and Limitations of Raman Spectroscopy. .

v. NMR spectroscopy (10 hrs) : : ‘ . ‘
Introduction, proton NMR spectroscopy - Nuclear spin and magnetic moment, theory of NMR =
spectroscopy-chemical shift, NMR specrrometer-Instrurnentation, factors influencing chemical - -
shift, spin - spin coupling- factors influencing the coupling constant, Applications of NMR
spectroscopy, F.T - NMR, MR1 and C-6 NMR spectroscopy. | .. |

2. X-RAY METHODS: -(I0 hrs}’ S P o
Intr'oduction,'productio'n of x-rays and x-ray spectra, x-ray spectrometer—instrumentation; Direct .
x-ray methods, x-ray absorption methods, x-ray fluorescence methods, x-ray diffraction methods;
instrumentation and applications. i !

3. CHROMATOGRAPHY -(10 hrs) | : , Lo e
Introduction, Paper chrématography,.Thinf-layer chromatography, column chromatography, .
Liquid chromatography, lon-exchange chromatography, Gel chromatography, Gas e
Chromatography, High-pressure liquid Chromatography- principle, Instrumentation and - * . -
-applications. ‘ . rE ' ;

4. THERMAL METHODS: ~(10 Ins) _ . :
Introduction, thermogravimetry-principle, Instrumentation and applicatin. Differential Thermal
Analysis - Principle, Instrumentation and Applications. ‘

‘5. NON-DESTRUCTIVE TESTING OF MATERIALS: -(10 hrs)

Ultrasonics - Principle - Receivers, Oscillators, Transducers and

Probes. Reference and calibration blocks, Identification & Sizing of defects.

X-ray radiography.

Neutron radiography: Neutron sources and detectors, Neutron

radiography methods. Flaw detection methods, Comparison of Neutron & X-ray radiography.
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6. CHARACTERIZATION OF MATERIALS BY SOPIIISTICATED
METHODS:-{10 hrs)
Quantitative mctallography. S.E.M., TEM, STEM, EEED, EPMA,

EDAX. g
7. CAD/CAM (5 hrs) : . ' s %,

. REFERENCE BOOKS: \
1. Instrumental methods of analysis - B.K. Sharma o ’
2. Instrumental methods of analysis - G: Chatwal & S.A. Anand . s ' E‘
3. Instrumental methods of analysis - Williard, Merritt & Dean : ' 5
4. Instrumental methods of aralysis - E.. Wing b b
5. Hand book on ultrasonic testing of- Ramesh B Parikh matcnals (Electromc & Engmeenng

company, 1984)
6. Ultransonics - B.Carlin - L : v !
(Mc Grow Hill, 1960) - S v ) M L
A 7. Principles of Neutron Radmgxaphy N.D. Tyufyakav " a _ G B3 ’
« . - ASShtan (Amerind 1978) N ' ol
¢ - 8. Modem Metallographic Techniques & their apphcatlons Va. Ph1l1po (leey 1ntersc1ence, 1971) o |
9. Testing of Metallic materials - A.V.K. Suryanarayana (Prentice Hall India, 1990) ,
10. Physxca] Metallurgy Part I - R.W. Calm & haasen (North Holland, 1983) ' L
FOURTH SEMESTER: THEORY & PRACTICALS © e H

1. BASIC EXERCISES:~

1. Compressive strengths of gypsum products with respect to time and water/ powder ratios.
2. Compressive strengths o heat and cold cure acrylics,
3. Manipulation of cements and silver amalgam alloys.
4. Strength and consistencies ol cements.
5. Solubilities of cements.
6. Preparation of dentifrice.
2. PROSTHODONTICS:- -
- A) THEORY:-
1. Introduction to removable partial dentures.
2. Classification of partial edentulous arches. ' e 3

3.Special impression procedures for distal extension cases in partlcular
emphasis on special tray fabrication.
4.Introduction to surveyor & its uses.
5.Surviving procedure. -
6 Components of removable partial denture. L
7 .Brief outline of partial denture design. ‘ "
8.Relief & Blockout procedure.
9.Duplication & Refractory cast.
10. Waxing the partial denture [rame work.
11. Spruing, investing & casting procedures.
12.Finishing the metal frame work & fitting to master cast. -
. 13.Fabrication of acrylic denture base.
- ' 14.introduction to fixed prosthodontics.
‘ 15,components of fixed partial denture.
16.Retainers used in tixed prosthesis.
17.pontics used in fixed prosthesis.
18.cast & soldered connectors. .
19: Impression procedures in brief& special tray. ‘ :
20.Die systems used in fixed prosthodontics.
21.wax patterns for different types of retainers & pontics.
22.spruing, investing & easting procedures.

23.Metal ceramic restoration. 4
B) PRACTICALS LABORATORY EXERCISES: PROSTHODONTICS

1. REMOVABLE PARTIAL DENTURE: -

a2l GEeB -9 b R | o
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Surveying of U/L master casts.(Kennedy's.class I, II , III , V)

Blackout of master cast.

Duphcatxon of master cast and preparatmn of refractory cast.

Designing (Wax pattern) of cast partial denture (Kennedy's class I; II III&1V).

Casting of metal framework for cast partial denture. - f.

Processing of acrylic denture base for cast partlal denture I

2. FIXED PARTIAL DENTURE: -

Preparation of wax patterns (on prepared stc ne teeth models) for

- a) Complete veneer crown with acrylic facmg on maxillary central i incisor.

'b) Complete veneer crown with ceramic facmg on maxillary central incisor.

.¢) Partial veneer (3/4) crown on maxillary canine.

d) Complete veneer crown on maxillary and mandlbular,molar ~

> Preparation of master cast with separable dies from an elastomerxc 1mpressxon

» _ Preparation of wax pattern for FPD :

a) 345 Partial veneer crown retainer on 3 and complete veneer crown retainer with acxyhc facing .

on Sand pontic 4 with acrylic facing. O
b) 456 Complete veneer crown with porcelain facmg on 4 complete veneer crown retainer on’

_6 and pontic 5 with ceramic facing.

Casting of fixed partial denture, ' ‘ .

‘Processing of acrylic facing for FPD, - ‘

Processing of porcelain facing for FPD.

Acrylic crowns.

Porcelain jacket crowns

Castable ceramics and ceramming:

3. ORTHODONTICS '

1. Wire bending

2. Preparatlons of simple removable apphances like space malntamers retamers clasps,

springs, etc. -

3. GENERAL EXPERIMENTS:-

A) MEASUREMENT AND TESTING: - : "

1. Stress-Strain relationship - Proportional L1m1t Yield strength Compressxve str enoth

Modulus of elasticity., Modulus of resilience. ; S 0" il

Tensile strength. ; . : ! : - ' oS

Shear strength ' . _ P ow _ . i

Tmpact strength (IZOID and CHARPY) ; e , - i

Fatigue . B

Surface hardness. (Brmnel and Rockwell's: Method) v

Microbardness. (Vickers and Knoop's Method) - ; ' '

Study of different types of fracture ' ' 1 '

Microstructure study of ‘dental alloys

10. Grain size measurement of )

a) Stainless steel b) Ni-Cr €) Co-Cr : B

11. Measurement of bond strength of various Dental Materials

12, Commonly used experimental methods to measure microleakage or marginal percolation

by die penetration and fluorescent methods ‘

B) CHEMICAL METHODS OF ANALYSIS AND TESTING OF POLYMERS.

C) SPECTROSCOPIC ANALYSIS OF DENTAL MATERIALS. '

CLINICAL POSTIN G
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OPERATIVE DENTISTRY: -

1. Introduction to operative dentistry

2. Introduction to endodontics

3, Dental caries - classxﬁcatxon and pxeventxon

4, Cavity nomenclature & classification.

5. Introduction to instruments - hand cuttmg and rotary.
6. Brief about cavity preparation using quels ! L. : tY
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of composite manipulation.

g5
!
i
!
Vo

- predisposing factors. Short note on dental calculus

. 6. Bacterial infections of oral soft tissues.

Cavity preparation for Amalgam, Cast restoratmn , Tooth colored restoratmns Amalgam-
clinical considerations, technical consxderatxons and failures _

7. Clinical consideration and manipulation of subbase, base cavity. varmsh and liners. s 3
8. Temporization and clinical demonstration of using Ca(OH); and tempor ary, filling mater ials. :
9. Clinical demonstration of manipulation of composite and students should try on various steps &

10. Brief discussion on dentinal hypersens1t1v1ty and methods of control

10.Importance of moisture control in -operative dent1stry and 1ts relation, w1th Dental Matenals
12. Brief discussion on diseases of the pulp. ) . : :
13. Clinical demonstration of rubber dam application. '

B

*. 14. Discussion and clinical demonstration of materials used for R.C. 'I‘

VISIT TO RESEARCH AND DEVELOPMENT INSTITUTIONS - 2

PURPOSE:- .
To expose theé students to various research act1v1txes and instrumentation 1nvolved in' the field

polymers composxtcs metallurgy, ceramics & toxicology for a period of 30 days

GENERAL MICROBIOLOGY
1. Landmarks in the development of microbiology .Contributions o Louis Pasteur Robert Koch
Joseph Lister, Antony van: Leeuvenhoek

2. General Microbiology including the preventive aspects of infection. - -
3. Oral Microbiology, including the beneficial and harmful effects of oral Microflora.Bacterial

classification: Differences between prokaryotes and eukaryotes Morphologxcal classification in
detail, systemic, phylogenetic, Adansonian, Molecular and mtraspccms class1ﬁcat10n in brief. =
4. Bacterial anatomy: Structure mcludmg the integral and var1ablc parts a{nd measurcment of

bacterial cell [ l

¥

factors mﬂuencmg bacterlal

—

gr owth bacterial growth curve and bacterial reproductlon
6. Different types of staining techniques in bacteriology with special; emphas1s on Gram's, zeihl -
Neelsen's and Albert's techniques. ‘

7. Bacterial cultivation - culture media, culture methods mcludmg anaerobm culture.
8. Antibiotic sensitivity tests: Diffusion methods Kirby - Bauer' srmdetaxl D11ut1on mcthods 1n
brief.

9, Sterilization, dlsmfectlons and filtration. :
10.Fungi: Salient features and their morphological classmcatlon

' _Overview of laboratory diagnosis of fungal infections.

11.Viruses: Salient features, structure, replication and classification.

. Overview of laboratory diagnosis of viral infections.

12.Protozoa: General features and classification.

ORAL MICROBIOLOGY -
1. Oral microflora -it's beneficial and harmful effects. - .
2. Dental caries: Definition, etiology, mechanism, and prevention. y
3. Periodontal diseases: Definition, principal features types, associated orgamsms pathogcnesxs ;

4. Biocompatibility of Dental Materials
5. Endodontic diseases: Introduction, Bacter1a1 pathways to and from pulp, ass001ated m1crobes

and their pathogenesis. . . snll B ; ‘}

- 7. Fungal infections of oral soft tissues.
8. Viral infections of oral soft tissues.
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