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awf) wie # T Molded tablet srft st 2
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famfor % disintegrating agent. hi_ndjjjg agent arfz 'ﬁm 4
(iii) g arerrma =2 (Sublingual Tablets):- 37 afei 53
fog ¥ 19 = mel (Buccal) & I @4 @, fams sy ot -sffy
I W'Mhésta%ﬁmWﬁﬁ%rwﬁa@_gﬁq
W A o 2, < ot a2 A S 2 o e A
" f ';:'4 ST A 3 (G T.) & raviifia 78 2l 2 | 29 29617 § Sweeten.
& ing agent 38 - 3 G 1 WA & F Hia FH F oo

\l et &

(iv) e T 7t (Lozenge Tablets):- 3 afeqt  E T

¥ . l | (Oral cavity) & ge=1 el _wfeq sifg efit-ofit oo =nfew, o o
1 | R e e S T e TR | 3 e o e o

|

|

| T A e oA R g R av i e # ¢
| ;{ ¥iea F1t 724 (Binding agent) firemt 3 #, fored gt 9
| e eiit-ofit <1 % Fraton & my 3R g 2ot @ A e

gargles, skin lotions, e~ : s
R nublotics 3 F Ry ¥ fier

T )T R A (e E
m ey 25 % aw m___;a{_g :}ﬂn escen;;ahlﬂ_}:- # afﬂﬂ

o s B wh & 31w 8ty s
< &€ et 2

’ | (vii) T 75 ﬂ}aginal T . ' \

{ nal suppositories) M Pessaries ﬁﬂﬂeu};&: glﬁTm afd {E”Elg;_-

: qifra 9 (Vaginal tablets) ##3 # | 7g WA T ﬁ,. m;:
7 : ql%‘“lﬂl”‘ﬂwﬂ
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{somh]e addilit’ﬂ}ﬁma EIGE: I ?'?i}'i_f'ﬁ‘i afd (Laxative g 05110-
ﬁﬁ)‘ﬂmméww%l Xatv sUpposito
I YFR 2T T (Rectal tablets) pojy eth
ablet: Y ethylene glycol #
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e T 2 |

ents el Frem s & 3k heavy pressure # FvS (91) F% s
&1 599 3w it & S 2 2 | 57 e s
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Testosteron anfz = Implant féFm sy 2l :
(ix) anf== mﬂﬁﬁﬂ et (Enteric Coated Tablets):~ 7
H&_ﬂfaaaﬂwaaﬁﬁ'wsmﬁ%,aﬁmmﬁ%raﬁﬁwaﬁaﬁﬁ%l
5% o0 31 9 s (Coating) faen s 2. fored ot s 5
254l mﬁahﬁqgamisﬂtaﬂ%mﬂammﬁmqam

Ly

(x) feort i =t (Sustained Action Tablets):- 3
58 & 7em % v oft shw 790 % v A wfeen g e i
-Hﬁﬁmt,ﬁnﬂMaﬂmmﬁﬁwwm

T 5 3 (Repeat action tablets) U Feif s % wram
3% 22 6 ol e ) SR G (G % ar i o e B,
m.'dwmﬁmﬂﬁanmmﬁﬁmmg;

a1 Wmmﬂﬂlsugar(:mted Tablets):- & 31

ﬁ'ﬁhm(Cnmpmsscd}ﬁﬁlﬁﬁmmﬁmmﬂW
(Sugar coating) 711 &, 3 sy 72 3 vz warg  sifa 79 7 T
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(xii) fareet 3-I'G1If63?7 a@@t (Film Coated Tablets):- 55 afr;
% e A gerie) Z5 At vaeh WA B S v, s g
%ﬁum_ﬁmaﬁmﬁwmmﬁéimmk
Polymers fisew #ifén & ugaa #1a #)

(xiii) wraT 721 (Layered Tablets):- 2 afeaf fim-fig 2o
%mﬁﬁﬁﬁaﬂﬁ:mauﬁﬁﬁ%wuﬁmmmﬁ
19 afedl 1 w9 ¥ Fde ven ) dase 4fE o 6 AFTFA
widt 2

(xiv) Press Coated Tablets:- g=t fifif5 Compressed 7
# 3w fim TER F a3ty = & =M (Granules) & =99 (Com-
pressed) FRf¥ 410 S8 #iZs 2atz aard et @) 3 afrat Rt v 6
2uciz Afn Wl A 3 aw %14 (Two successive compressions) #
T S 2 a_il_ﬁ!lf Enteric Coating and sustained release G
W A g 2 D e

mw“'ﬁmmﬂmr-(‘umpmsﬁcd 21 % fmi
immM*WWMWWWma
IR exeipients a1 additives 1 s 2 syeefy A T
ﬁ!ﬁ%ﬁﬁﬁaﬁmwﬁa ek
et A BRI 2 b #ra #,

'M;m' e s qw Wﬁa—mm W

7. G 29 (Flavouring agents)
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g0 78 1 Fein & s 2 1 39 Brarda g a0 faems wea 81 30-
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Trefi | 2. wue® 754 (Binders):- aﬁﬁﬁm:qsﬂwma;qofm

Feft | g (Granules) ST S R | 5 wfE A 5 z21 99 wem s

f 30 W 38 ava § ulq gEEn a9 § gema # 8, 39 Gaew 7

@ | #ed # | T8 A1 a7 gr 32 Fmio d v i @) =, o,

;j | w@@wmwmwmm
. Wi ok

q ez Pl 1§ F9 vwew Zog o w9 4 fafta el o #
i Tl F TeIe 9, CeRIEe A1 A ¥ g # e s R e

p R @ gea e Zete & wen o Pl et B ) e afet @ omm
,m | e e e &, 39 9w zea f urn #w A R, sefE Loz
’ | enges and Implants tablets # o= wura s a97 7% 791 @
b R, 30 waew e A warn sfus e #
i . 3. FAER T3 AT 2549 (Granulating Agents):- 3y 722
[ F ol 1 gREn A gq W g @ o9l d freen s 2, 39
| Granulating agents #&d # | 31 22401 1 faem @ 9vf zrign a9 s
| o, wkfern wfee, e, =, fafFe o, Eﬁw 3t -

: i w1 e anfe wefon 2= )
4. fawza g=a (Disintegrating Agents):- 3 z=7 a4 1 #99
H ¥ a seae wied (GLT.) 4 feres § wera wam w0 8103 2
SR W &-- 1. F 750 S A SN F How F a3 o 0 £

W8 -w _ :
& 35 3 sl Srbsreee 3 ) §) 8-, A dT
R, IS, Faiw A Fegeira mﬂq_ﬂ.@aﬁl
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s. fergmmea waTT & AT T8 (Lubricants):- 2 22 4y,
7 & 2l & H‘_-’_Liﬁ”_[ fﬂ-i{-q ﬂl-J‘ f‘.fT_u A aF % 5w () low) #) -
33 # | i vz, Hfowm =z, D ofirs, Yo, g o,
WM@ ferfere fufie, wré Qufe, ay sfs | :

bk
bricant 757 2 | 1 f
6. T4 AT 759 (Colouring Agent):- 71 z= g4 qH1

HAFSE T &1 54 F M I & vwe a wwz i e b
4 i & w=ig @i a1 @ i da B

7. gt z=2 (Flavouring Agents):- SHIRIA 73 7271
Ilﬂ'[mﬂiﬁﬁﬂﬁﬁ{ Lozenges), 74 arefl (chewable) st #I Jers
% Wl (Effervescence) afedi § fia AT R SaF fow 3z
m,‘mﬁuﬂﬂmwﬁﬁgﬁﬂamwﬁmmmm 3gTute zoi
ﬁﬂmmmmﬁﬁm" W e fam s ¢
e 859 ) 28 w13 3 ) 51 e oy 5

8. T T (Sweetening Agent):- 59 Z&i 1 o oG 4
5% 3 ot &Rt & o s 21 1 e 3 5 UL T AT A

ﬁ. I“iﬁlimmﬁi—al ?ﬁ(i T 3
mtmmmg; kit yelamates 3t S4¢.
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71 1 3 ST 12 Fea § 20 T F Mesh size #1 5

a1 B | 98 SETTE T R g shy s el k wv i A, 3md 108
20 wiew @ 7 <00 i #=0 wnfen, fored ) Fersdt et 2 | vt a2
a1 @ adt =St TE At 2|
‘aﬁ'ﬂh'ﬁﬁﬁlﬁ—
¢! famioy it o fafemi 2 .-
1. @M g8 g (Direct compression)
2. famn st & 2 @ fmbor (Dry granulation)
3. 99 % g/ A1 1 fmio (Wet granulation)
1. #i&t g@m@ g (Direct Compression):- 31 257 z72w,
ST B JEHA JTS A9 TG &0 aret 714 3, I de H wofa § wr
T fafes & 81 s oft aeh @ | S v fuf & fafifa e 7 1
79 fomfea 58 aeft 21 3w = 1 3w #1 F fev Compressible
vehicles TeiT a1 3T Tl & | 9o e, TmTea S, e
ﬂ,ﬂgi@,ﬁﬁr@ﬂwm‘fﬁnﬂm Compressible
vehicle 21
e Stz £ 72 3w fafa g fffe e 2
2. famn w1 & ==t = famior (Dry Granulation):- 38 fafy
F| 7= 7AE (Slugging, precompression) 31 2@l zama & (Double
compression method) ¥l #Fed # | 3ftey i 1 v wam 1 maf 3
ma__a_;{__a:i‘lx aart slugs (Flat faced large size tablets) #9714 21 =9
slugs‘#ﬁ nsﬂlla___til_lg_g_rgmlﬂ_lgr.ﬁ@;m | 201, #l sieve =ft gl
t;ﬁ@ﬁﬂm%ﬁ-ﬁmﬁﬁﬁlﬁﬁﬁ lubricants 3%
:;‘lgm 5= Tt zama fafy (compression) @ 9 &1 fmin 7
|
3. W g A @ fwior (Wet Granulation):- 7 fafu 7
i 3 o, st srrform 2 ) g fafiy & ety w2t o Foetn @0 21
¥ faft 50 39 7o A A 6 et 2, i oht @ A
TR A A #
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mhﬁ:ﬁmqﬁmx{mqﬁmmﬁ{mmﬂ
(921 ¥ & fzs 751-Disintegrating agent) ZIF# W94 B9 A

s %2 2 %1 7 fufu oot = 30 @ 60 7. 1 Zorft & wraEr
#92% 771 (Bigding agent) i Granulating agent #1 915 faea #
Mﬁﬂhﬁﬂﬁﬁmﬁfﬁﬂﬁmm#ﬁmqﬂfﬁyaﬂummg
T 7 2
uﬁm@ﬁm%ﬂﬁmaﬁmﬁ#ﬁnnﬁiwmh
T ¥ granulating agent 1 3 71 ZrerEr fren forema 23
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T B o etz 1 2 U 0F veel wra & e s 4 s
Cm T gE # | f g8 50z 1 dree 3w 2o 3 greer <Fan
AEHR F T W e F@ #3929 4 5 TEEE 70 X5
#1 o w4 3
Tablet Compression Machines :- =5 59 Compression
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coating F1 ST R | 5 Wiy fav _ _
foy 3 g1 PSR .8 v v

Sugar Coating (mﬁzwﬁaq):-aa T sugar coating
wR A A e i A e fafi 8 mw&?nm
mmawﬁmmﬁammaﬁtmﬁmﬁ iy % favzy
1 % fom fen s 2 Coating # # forv a1 £ 7w 37t
(Convex) aHrS Sl # | =91 (Flat) @@ 91 31en 3we #98 7 Coar-
ing WEra & A R | By oy

I8 & g i 3R o A e F v o @ s
Coating pan ® 7@d # | Coating pan ¥7er8 &6 41 918 1 341 71
91 BT 2, S HI g UF 39 W ga41 2 | Polishing pan® Canvas
drum 11 &, f5 38 w9fm W Coating pan #1 #zra @ma # | Pan
Hﬁgairh]m\'f:rm 3ie ¥fiaet A % zam @ 2@ qan § e e
(| &1 &Y exhaust pipe 8 3Faifoa o=, 9o si sga #1 zemn

W R |
Sugar coating Fr=fafaa = 4 qof & 8-
1. Water proofing 2. Sub coating
3. Smoothing 4. Colouring

5. Finishing >
1. Waweq Water proof miaterial (Arsenic free shellac, cthyl
cellulose and silicone) #1 T 41 31 coating #1 i 2 |
. i e #1 H@EE acacia 31 sugar solution d fi{fri:
heavy syrup # coatin , ) sl 2 | wa afel uw g A fars A 2,
@ c‘gsling mwdwf%}ﬁh. acacla p:_n-.dcr or pr-hjcipimlrii
- chﬂlkjﬁdustingﬁiﬂﬁ,ﬁuﬁafzﬁﬁﬁ:,ﬁﬂ ST 71 et 7 afe
% @A 7% coating pan 1 uTd 774 ¢ | WMJ_%};T;u& ;md:]mal—
" ing powder @ sw. WA FA 1A # ot o i 22 et 3 i
» & 9 Coating 7#1 & el 2 | mﬁmmmﬂmm&u.& UG
Coating # &= 4! #1 Coating pan & et a6 g o aifEt :#
: 3, =a% g Subcoated tablets #1 coating pan ® 'Tﬂ"lf' i
m&a\r}f sugar syrup #1 @ coating &1 ardi B, s aw e
ﬁ afe 3ferm smw H A a A R
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4. 3% 7 Colouring # ﬁ’m sfeaa Erﬂfw M e o

ting 0 3T &, 579 Coating ¥ 312 FaT 3 s
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die & F #1 o A afedi # @ﬁm\@m T &)
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fgm 2a & mﬁmiﬁﬁ a9 sfeaq Polishing #1 75 pans
HHId T8 £ |
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¥ T 3R T 8 F THE F Film coating fafyy wfiy
wEieH B 1 55 form Sodium carboxy methyl cellulose sty 3

Cf“Lﬂsicggjlmlxmerwmﬁnaﬁzrm 3R Y F sy
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15t e 1w 7 fa |
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- Lh‘fllcg rfrauapsulatiun (gem m}:— Microencapsulation
capsule 31 4 @ s 2, & 379 & 3w Coating 1 913 &
H coating WM ¥ s=rla & vk B w21

5 ﬁﬁ#ﬂm.ﬂ_m_ﬁmqmm st ol mrer
lf’ 10 WIS & 5000 % w1l 2, fn Fren 2 1 369 forw air suspen-
sion, coacervation phase separation, electrostatic deposition, spray
dryigg and congealing, pan coating 31 tie fafer 2| T
ufiize, waee sl wAfe e wErgE i g F wm
2| v wam frm FEl & fo fen s 2

2. fora-firm 7o 1 v wad & fom

4. i zea 1 ot si STEETE | g F o)

5, Fguta z=1 i 354 @ a F forw |

}ﬂﬁ (Capsules) i~

ai%';ﬁﬂﬂ_i@_ﬂ Solid unit dosage form #, ﬁHEIEEﬂ
y- @i a1 73 e faifea & fafifa Capsule (@i@) # | T
1 Hard capsules 318 3f 721 F1 ¥ 4 M T A 8, S
= - ] = . L
soft capsules 74 21 31V 573 Wt B s fan s 2 | 4 %F A

hard capsule &8 i Sy e # | g 1 Fo w0 T
77 A fame fern wen 2

e e, T e, wef 7 @ gl 4

s & | o sfvew o8 ) o sl a7, ﬂm'mf
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Capsule shell M{iiﬁ—*} i SRR

}_lwﬂ@_@_m ETJEW gb_{_!_gg.g_g _ ___jj 2l &,
=i Preservative. colour, flayours N e ", ?Fﬁx &1 Capsule
chell 2 cylindrical 4Pl 3 I & | U =8 H 4181 81 oA e
<321 21 B, Pl cap e & | SeIfeh GHT SATH H ATET BN &l o
i 7 i &, ot Body #e4 € | 399 524 1 F9S #1 Body 7 wiaw
Ja T cap S04 AT R |

He 000 & 5 7. A A F ISR &4 F 1 000 7. F Fgm
s 8 3t 5 7,20 98 B2 A1 | HE A AT 71 1 971 g
ﬁ"lﬁaﬂ'{ﬁiﬁ density w fdz =t 2 AT T8 W A
= ¥ 4 ﬁuﬁﬁ'{:-_ﬁﬁiﬁ 30 myg 7w 2 |

3y Z= HWWEF%%W:H 7= fEm
Tl & | capsule filling machine & capsule ¥ fo @ 21 3
"t Hand operated, semi automatic and automatic machine 79

2

§ e 1 39 5l P HIE oA F, fay

T

Softcapsuls 55 713 # ot freifem & sam s & ford eyt
e i e e, o s el

m;:l:;?d fungi % E!fZ & ¥ fete Preservative ¥
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lla.rd Capsule, sofi ¢g
su le sustained release capsul
ing of opthalmie ointmeny 1y

L -
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Li. TRl e . E
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A T #
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s, s v w0 AT ge #) an e S 2
ot wiw sfE 1 w2 (e & FE s w=, wE e e e
(Hpor - fin) 93 % R & FRe 2
ST v A S §: 16§ o A Fh g W R,
mmrmuﬁmﬂmﬂlmagﬁmmﬁmw?rﬂﬁlﬂ
m:ﬁmnqumﬁmaaﬁtrmmﬂnﬁﬁ@
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o W YER T A NEEF B R | Sy zE e we size
reduction F& WAl € | §6 WGEFN * comminution (Iu Fw0) 3k
grinding ¥l F&d | 9= g2 F1 i wefeli 4 Fen 9 @, @ =@
milling F&d & |
siftey Zegi ?ﬂﬁ 0 & fo Cutting, chopping, crushing,
erinding, milling, micronizing and trituration 312 37= whrad
gt 8, 91 wgE 7= W ol w6 R = o 9ol f ogama
TETIFAT % ST IUGFA T 1 I TR S | g9 F
Disintegrator, Grinder, Pulverizer, Mixer, End runner, Edge run-
ner 371fg &= wam 3 v € |
Disintegrator :-
It works on the principle of impact and grinding. Itis used
for powdering of drugs especially coarse powder (kwath churan).
" The disintegrator consist of a drum shaped chamber m....e
of steel. In the chamber. there are four steel beater fixed to a disc
through which passes a shaft which rotates at a higl.1 speed upto
5000 to 7000 r.p.m. The lower part of the chamber is fitted with
adesired number sieve which can be easily uuluch-.t:ld m:tiemched.
A 1€ e af] - 1. r surface of the chamber.
hnppe{hsdd::‘;il;t:c‘::lnl:;nﬁid is fed into the chamber lhmugh
the hopper where it is broken by the .dircf:l blow of |h1;.1 Ek.d::;
and by the impact of the material which is thrown v::lt ‘an%ﬂcs
force against the surface of the chamber. The reduced pa
lhl'ﬂl-lgh the sieve of desired size.
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| diuintuur;llnl'h have [ come YETY oy,
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" reducing the piiclesize opy,
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Now { Liﬂ}
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sed for
hecause they ¢l e Use

of mater al.

Disintegrator

Grinder :- _ o
simy zedi #1901 &6 & faw Cutting, crushing, grinding

sif s e 2, i & grinding ¥ WEe 1 38 9fFn A
573 % fou & 7= 59 6 ferd 90 2, 3@ grinder F&d 2 | 39 7H
4 ot famiw & fau mortar and pestle (@& 3=7) I A 9@
2 7 waw i § 3wEm B 9 A grinder and mixer @ Ml 3
o7 8 9 F9 A2 | 2 F grinding % é?maaqgﬁmﬁ
oFF o W @ 2

f97 7721 gm Grinding wfFn & ol == < 8, 3¢ Grind-
ing machine, grinding mill 3 grinder Fg1 ST & | HHAE
grmdmg?ldid T F60 o g 2, gafere <ol F01 % %Qmﬁm
T 91 %Al & i grinderan grinding mill #& g&d & | T4 YHET
Hand rzmll. hammer mill, Endrunner, Edgerunner, Disintegrator
Pulverizer, Mixer grinder 37f2 2|
of gri nding mills ;l.ml l:n:l:}l'] :;Lc:‘ Tf.u:n: nn.:: S dil'fcrf.ﬂl I}PT

pes of material processed in then
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Hismri-:nlly mills were powered by hu , wd pestle).
working animal (horse mill), wind (wind mill) or water water
milD). Today they are also powered by clectncny.

(i) Hand Mill:-It works on the principle of grinding. Hand
mills are used for grinding small quantities of drugs. The hand
mill consists of two cones out of which one 1s solid and the other
i hollow, the adjacent surface of which are toothed or corru-
eated. These WO CONES provide the grinding surface. the solid
znnc fits into the hollow cones which are attached to a shaft. The
material to be ground is putinto the machine through a hopper.
By turning the handle fitted externa'ly, the solid cone revolves
by which the material 1s ground in small particles. The gap be-
v.;:ecn the two cones can be adjusted with the help of a thumb
screw fitted externally.

Hand Mill
(if) Cutter Mill :- Cutter mill is fitted with two types of
knives i.e. stationary and rotating. The stationary knives are
mounted in the casing of the machine and rotating knives are
attached 1o a rotor which rotates at a high speed. The upper part
is attached with a hopper and at the lower part of the machine a
screen of desired size is attached.
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The material to be reduced in size 15 putin th h”PPcran,,
reduced material is collected from ','"" SETEE This Methoy Iy
used o obtain a coarse degree ol S17¢ rc:_J uction of soft Mater,
such as roots and peels before its extraction.

186

Hopper

Cutter Mill

(iii) Hammer mill:-The hammer mill consists of a stee!
casing in which central shaft is enclosed to which a number of
swinging hammers are attached. When the shaft is rotated the
hammers swing out to a radial position. On the lower part of the
casing a screen of desired size is fitted wifich can be easily ©
placed according 1o the particle size required. The construction
o a hluuuncr millis almost similar to that of a disintegrator wifh
the llall'crgnnuc that in hammer mill the hammer are swinging "
:IIT::S“::I:I:;:::T,L;]:]“:l-“m‘tll !iu'ilh h:ﬂ:’i\'ul joints and in disinu‘:gf‘ﬂ:}:

ammers are fixed. These mills are provided W

fan and a cyclone for :
" teyclone Tor collecting the material when it has
reduced 1o the desired size
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.;'-::'f._. : mi“f r1._1| Y l:u.‘ reduced in sizeis fed through the hop-
h s then supplied to the mill centrifugally and reduced
N impact of hammers or against the plates al
v 1 the mill casing. The P wong the
R S e = £- 1he reduces powder passes out
I'-"q CsCTeen 1|“ud il th. Iul“"l:r P.In “r l]'“: "Ii]l :]"'d unre

artcles are retained in the mill for further reduction in

Hopper
L 5% ! ~
N X
N

a7z F1 ] i spanft 81 3@ @ Chamber Box

, Faii oo Dise m Beater (Cutter) @ & 21 98 Chamber TH

per A '45.1 e 2. Farii syl A 7 fero Za sren Sl 21 Cham-
e — LR UL N ;‘:_t;

1 Cloth bag # wha sl #1 @1 if bag 1 @ETH o

|
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Shaker mixer, propeller mixers, trubine

__ﬂlﬁ'ﬂ‘-ﬂ:{wnﬂél

b b ﬁﬂ’ﬂ F e Mortar and pastle, spatula,
S mixer tumbler mixers, agitator mixer

© pPowder and mass mixer

G Ty n. hler Mixer :- These mixer are used for large scale
_; der. A common type ol mixer consists of mettalic

F which is rotated on its horizontal axis by means of a

Ihe most popular mixer i the twin-shell blender V" shape.

ed the material collected in the bottom of V

V is inverted. This design is
LI.H\ -I.ri. L“"

s '—"j.:d'L-IJ__
i mi-“u; ons when the

s becausce bulk transport and shear fore
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hanced. To improve agitation of the
blades which rotate in the oppositc ¢
may be attached. Various other type ©
cal. double cone.y-shaped and cylindrical

rotated on any axis.

powder bed, a bar fitted wiy,
[irection 1O that of blendey
f tumbler mixer e.g. cub;.
are used which may be

Tumbler Mixer (V Shape)
The efficiency of tumbler mixers depends on the speed of
speed of rotation is too slow it will cause sliding
powder will fall to the bottom
ther hand

xduce sufficient centrifugal forces
d will

rotation. If the
only i.c. at the highest position the
and desired tumbling will not be produced. But on the o
if rotation 1s too high it will pre
which will hold the powder along the sides of the mixer an
not allow the powder to fall down thereby there will be no mix-
ing. The optimum speed of a mixer is 30 to 100 r.p.m.

(iii) Agitator mixers:-These are another type of mixe?
in which the container to hold the material is fixed and mixing
donc by mecans of mixing screws, paddles or blades. They arc
u?cful for mixing powders of sticky or plastic consistency: :
high shm{lun;l:u sctup breaks the lumps or aggregates. The most
popular mixer of this type is the ribbon blender.
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ais blender consists of a horizontal cylindrical tank which
pens at the top. The spiral blades or helical blades are
: to a shaft through the material is picked up by the heli-
a4 os which is then spitt back thereby the particles are mixed.

T I9AT T W 3T WH & i A 5 TR Sman & | g9
Basic unit T motor @M 2l & 3t I 9N A 9 @ | for e
de or cutter &1 214 3 | 3% g W o I 7= 9 AN

(=) Wm%lw?ﬁﬁﬁﬂfﬁﬁﬁﬁwsﬁaﬂw
1 F § g

s A s e

hd Runner Mill :- [ the PL-,,;[I.: and mor

mmlil'n:tl form ©

- : LN
le of crushing and shearing

End runner mill 18
-1t works on the princip
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End Runner Mill

It consists of a mortar made of steel or granite. A dumble
shaped heavy pestle is mounted eccentrically in the mortar through
¢ hinged joint. The mortar is rotated by a motor. The pestle ro-
tates atselt by tnction and is free 10 rise and full in the mortar due
o which the grinding action i.e. crushing and shearing are pro-
duced. Scrappers are antached to the pestle which ensure that the
matenal is constantly removed from the pestle and returned back
to the montar. At the end of grinding the pestle is raised 10 re-
move the powdered malterial,

The material 10 be ground i put in the mortar which is
::lvljlt;:iillr::-.kl;:r:;;:flI*.Im'll']::hﬁlulhh rotates itself by friction. The

‘ ed betwee

_ n the pestle and rotating
mortar. The SCrapper re

Movethe sticking material form the pestle
and returns back 1o the mortar for ;_-rinu:ﬁnu, At the end of erind-
ing the I-h_--\tlu rsed o acilinge L-m]-ﬂ},h;“ and clcunillﬂ:"“he
mortar The ;_-n.mml el passed IIII'i‘.-llthI isieve [.;,h.,l_.l the
powder of reuired rncle sz Thit nlili used 1o rr:l.h::-": the

Partical size of hard muters: 1
i el Wet orinding Ge 1. sible n
dhis mill Erinding is also possibl
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er mill :-
Edge l'lllll.l r : o
This mill works on the principle of crushing and friction.
The edge runner mill is also known as chaser mill because two
peavy wheels made ol steel or granite are mounted vertically on

4 horizontal shaft which are made 1o revolve or chase each other

on a ste
meler i diameter. The large size rollers may weigh upto 6 tonnes,

el or granite base. The stones may very from 0.5 10 2.5

usually the wheels are rotated but sometimes the bed is made to
rotate. The height between the rollers and the base determines
the particle size ol the material hence the fineness of the particles
can be increased or decreased by adjusting the height.

The material 1o be round is put on the base ol the mill and
is kept in the path of the runners by scrappers. The particle size 1s
reduced due to crushing by the weight of rollers but is more due
1o the friction between the roller and the bed stone. Alter grind-
ing the material is tuken oul ol the mill and passed through a
suitable sieve. The coarse powder obtained alter sieving is again
put in the mill for reprinding.

The end runner mill provides moderately fine powder of
extremely tough and fibrous material. Wet grinding with very
viscous material such as ointments and paste is also possible.

Fdge Runner (Chaser Vil
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or sifter is a device for separating wanted e

A sieve . )
rial or for characterizing the partic]e

ments from unwanted mate
size distribution of a sample.

Sicving or sifting is a process by which different grage
of powders .u:: separated from cach other. Difft:rc_nl grades of
Gieves are used for sifting the powders and for preparing the grap.
ules of required particle size. After powdering of any maerial jt
is passed through a specific grade sieve to get the required size
particles.

The ordinary sieves used in pharmacy consist of a circu-
lar frame made up oi wood or metal which is fitted with a wire
cloth made of copper alloys, stainless steel, hair, silk, nylon or
ten lene, having specific diameter of the wire. Each sieve is given
a definite number which indicates the number of meshes of stan-
dard diameter present in a length of 2.54 cm or 1 inch. The num-
ber mentioned for the sieve is the number of meshes and not the
umber of wires. Thus a no. [0 sieve has 10 mehses in 2.54 cm
each direction. In the sieving process the powder is passed
ver a perforated screen which is shaken. The particles smaller
than the mesh size will pass through the sieve and oversize par-
ticles will be retained on the sieve.

Mesh :-

A mesh is a semi permeavle barrier made of connected
strands of metal, fibre or other flexible ductile materials. A mesh
s similar o a web or anet in that it has many attached or woven
strands. A plzhlit: mesh may f)c L‘Ji'.ll'l.ti.h:{.i_ oriented E:{Pﬂﬁded
'.:.-u:.-cn or “”"”u,[' Itcan be made from ptilypnrpylcnc: pﬂlvclhyl-
ene. nylon, PVC or PTFE. A metal mesh may be woven, }:niucd-

welded, expanded |
scree Panded from steel or other metals. Meshes are used 10
€N out unwanted things,
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Sieves and
) mesh
Sieve shaker :-

| Sieve .s.huker 1S a device used to shake a stacked column
L:'!I standard sieve test trays to cause solids to sift proressively
from the top (Large openings) to the bottom (Small upeningﬁ:]
and a final pan, according to particle size.

Sieve Shaker (Shifter)

Sieve Shaker

Granulator :-
Granulator m

cess of granulation in'|

mined by the desirable quality

rant machine in the pro-
ality of tablet1s deter-
s used for its com-

achine is an Impo
ablet making #s qu
of the granule
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“granules can be achiey
ion., Quallity & percentage ol Ernlfmlui,liun e Ecbm'
o l ) ) d el - . » C0O =
rr:‘. ympared 1o other processing machines like m m
er compi m

minuting mill ete.

Granulator

Tablet making machine :.

For the compression of granules in the form of tablets,
various types of machines are used which are known as tablet

making machines. Various types of machines so used are as fol-
lows:-

L. Single punch machine,

I Mulj punch machipe.

1. Rotary 3h)e

v, Multilayer folary tablet machine.
(i) Sing] Punch machipe -

_ In these ypes of m
fitted ;g only one Labley ¢
e used whey,

U machine,

achines one set of die and punch is
4 he compressed at one time. They
Yaltablets are 1o be prepared. They
- UVEroperated yng wih these machines
Finute ¢y pye Prepareq,

Sl Gua;
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ablet Compression Machine

nch, hand operated or power operated tablet mak-
_'_'-I.'lp ol good quality of steel frame with
arizontal plate of the frame is fitted with a die
_f_place by means ol a screw. The vertical
unch which moves freely in the die. On the
aft, capacity regulating screw and ejection
fitted by which the volume and weight of
ompressed and ejection of the tablet after
djusted. The upper punch having the same
wer punch is fixed and locked into its holder
‘the shaft. The pressure (o be applied is also
3 1_‘1_:- upper punch enters the die cun'cnftly on
sment. A hopper shoe 15 provided in which the
= comp! _' ed are filled. A driving wheel is attached
hich ':'_r;n_‘rf:_-._. be hand operated or driven by a motor.
anulated material ready for L‘I;‘.ll‘ll{'ll‘ﬂbi!iill'll'l is pluct:d
 of the machine from where it feeds o the die,
1DIEssH d in between (wo punches, th: upper |111111Ch

n '1'I The lower I‘jl[HL'I'I IS ildjl.l.'-i'ltl'll in such i.l way
‘.ﬂ nt space in the die cavity !u hi‘.i!tl \u-cq‘:.h:.;d
1l s0 us 1o mithe the tablet ol MILHTtl'“TI-t;
e the top of the lower punch should be e

F H LT i i L] ¥ ‘[11'
face of the die [or casy ejection ol the ¢
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pressed tablet from the die. The pressure required f‘ur_ctmlprw
ston is adjusted from the upper l"f"t"l_- A "_U'l.lh'-'f l." trial tuh.luF_,_
are prepared and when the machine 1s Hll_l“-"“-":j L‘-f‘”‘—"—'”}'. It iy,
locked in position and required number of tablets are prﬂpﬂltﬁ‘-d.
When a large number of tablets are to be prepared, the materiy),
can be put into the Lirge lvnlmg cup attached to the hopper, T
avouds, the trequent refilling of the hopper.

(i1) Multi punch machine :-

The construction and working of multi punch machines
is exactly similar as that of hand operated single punch machines
with the difference that a number of dies varying from 2-12 are
fited in the steel frame having exactly the same number of upper
andlower punches. With multi punch machines, during one cycle
instead of one tablet as many tablets are prepared as that of num-
ber of dies. These types of machines are used when the size of
the tablets iy small and pressure can be adjusted easily. The dis-
advantages are that all the dies are not filled uniformly which

2y lead 10 weight variation in tablets.
i) Rotary tablet machine :-

Roatry tablet machines are us
jon. The high speed rotary table
23 70 sets of dies and punche
dets per minute. The underlyin
s that the dies and punche
el) which Passes the

Mon and cjection sla
put

ed for large scale produc-
tmachines are fitted with as many
s and can produce upto 10000 tab-
g principle of rotary tablet machine
Sdremounted in a rotating holder (tur-
N sequence through the filling, compres-

EES alamuch faster speed whereby the oul-
ncreased 1 4 Ereat extent.
The essentiyl (e

atures of the
CUcular mulmg

head which g divi
(4) an Upper p

rotary machine is that it has
ded into three parts:

Ewhich carries the upper punches
U which carries
(€) & lower Part which, carmies the lower punches.
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Rotary Tablet Macking Machine

All these parts are arranged in a circle around the rotating
head. A large hopper is fitted which supplies the granules to the
- ‘feed frame' placed over the central part containing the dies. As

the head rotates, the dies come one by one under the feed frame
and are filled. The upper and lower punches passing in between
rollers, gradually compress the granules in the form of tablets

which are pushed out.

(iv) Multilayer rotary tablet machine :- |
With multilayer rotary tablet machines, tablets having one,

two or three layers can be produced. They have the advantage

that incompatible drugs can be cum]?ressed in qiﬁegenl[:ileﬁ
and separating these layers with an inert material. SUs

aclion preparations can also be prepared by this method.
Pill making machine :-
Pill making machine &
machine (ii) Pill cutter (Making) l"j’
1 71 5t 2 2 e - oFern o 81 WA e
ﬁ“‘-‘ﬂmxammﬁmmaﬁ[l’ g
Chine § grergt 4 mm @ 12 mm £ afd !Snukl
T pill cutter (Making) machine #
EiCH 2 afd 1 En & Hﬂ'ﬂﬂ dl ]{ulli:l"

3 wm @ & o= (i) Stick making
chine. 3 31 T O wyfA #
qeal sy 5 & <ot 3 W
aste) &1 Stick making ma-

st B TR 3H
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S
Stick making machine :-
It makes the elongated stick 4mm to 12 mm of he mix

material to be fed into motorized stick making machine,
Pill cutter machine :-

Pill making machine consists of sets of two rollers With
cut grove spaces for suitable size of pills to be prepared, |

motorized operated with belt. The unit is with one set of rollerf
desired size of pills up to 4mm to 12 mm.

Pill machine makes ayurvedic medicines in classical il
shape. The paste of drugs is fed into the extruder and the output

is cut into pills shape by 2 sets of form cutters, finally a polishing
pan shapes the pills.

o p—

Stick Making f\lathic

Coating and polishing pan :.
The comip
steel, which rota

Pans consists of ¢yny
machine ufier remoy
dlir hll-l'-ln’cl‘ﬂ 10 loree

B also finted with exh
Powders ang Maoisty

E Pans are spherical vessels made of stainle®
€ on the axjg driven by a motor. The po[ishiﬂ? |
- drums which may be rotated on the 53].11:
"M& the coating pan, The pans are fitted W!
l facilitate drying. TheY o

101 or cold Air 1o
AUSL Nines ing
USDipes 1o remove the unwanted dust™
oating pans, ¥

Ir¢ from the ¢ !

. ] el
fitg that the sake of phunnu::cuﬂ"’-"*l
& their PPearance, taste and stability:
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i | 201
st important 1s sugar coating of tablets. It is one of the oldest
{most commonly used method of coating the tablets on a cun!:

winl scale

Tablet Coating & Polishing Pan

psule Filling Machine :-

Hand operated and electrically operated machines are in
tice for filling the capsules but for small and quick dispens-
and operated machines are quite economical. A hand oper-
hard gelatin capsule filling machine consists of the follow-

. A bed with 200 or 300 holes.
2. A capsule loading tray.
3. A powder tray. ‘
4. A pin plate having 200 or 300 pins corresponding (0
$BUmber of holes in the bed and capsule loading tray.

J. A lever.
6. A handle.

7. A plate fitted with rubber top- '
All lFumi of the machine are made up of slmlnllinlass ::-:e:
Achines are generally supplied with addmnnull‘luf ~.|:,fm Ell
ind pin plates with various diameters t?f holes s¢ ok
BSired size of the capsules. These machine are very :
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to operate, can be casily dis
unskilled worker can fill the

mantled and reassembled. Even g,
capsules without much difficulty,

Capsule Filling Machine

Working

The empty capsules are filled into the loading tray which
is then placed over the bed. By operating the handle. the bodies
of the capsules are locked and caps separated in the loading tray
itself which is then removed by operating the lever. The weighed
amount of the drug to be filled in the capsules is placed in pow-
der tray already kept in position over the bed. Spread the powder
with the help of a powder spreader so as to fill the bodies of the
capsules uniformly. Collect excess of the powder on the platform
of the powder tray. Lower the pin plate and move it downward so
as to press the powder in the bodies. Remove the powder tray
and place the caps holding tray in position. Press the caps with
the help of plate with rubber top and operate the lever to unlock
the cap and body of the capsules. Remove the loading tray and
collect the filled capsules in a tray. With 200 hole machine aboul
2000 capsules can be filled per hour and with 300 hole machine

7500 capsules can be filled per hour,
- Onlarge scale manufacturing various types of semiauto-
e ot e i iy oy o
illing, namely the caps are removed

PN
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jer filled in the deiE:ﬂ-‘.. caps replaced and filled capsules are
| -. out. With automatic capsule filling machines powders or
~F : P"U'dUClﬁ can be filled into hard gelatin capsules. With
eSS0 equipment, pellets or tablets along with powders can

.-n__‘.". into the capsules. Depending upon the make and
del, operator and the type of the materials to be filled, a ma-
ne can fill 9000 to 1,50,000 capsules per hour.

Since the primary reason of filling the drug in capsules is
void odour and taste of the drug. The whole aim is lost even
small amount of the drug remains sticking outside the cap-
5. Therefore all the capsules whether filled by hand or by
chine must be thoroughly cleaned. Small quantities of cap-
Jes can be cleaned by wiping each capsule with surgical gauze
elean cloth. On large scalc they can be rolled lightly in the
sofaclean towel or cloth forward and backward until cleaned.
sther method is to rotate or shake gently the capsules with
e sodium chloride contained in a container. Then the stick-

_ 1}
ula
sdium chloride 1S removed by rolling them on a clean cloth

T e cleaned capsules may be polished by mlling lht.’:m '!n
vel which has been previously sprinkled lightly with liquid
fin. This gives very good shine 10 the capsules.

X X X
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3. Specific gravity at 25%

6. Tests for heavy metals
(Lead, Arsenic. Merc ury,
| Cadmium)

7. Microbial contamination

(Total bacterial count & fun
'l

|_&al coun)

8. Tests for specific patho
&€N (E.coli, salmonella

SPP., S. aureys.
. -—"_"--—h._.______ e




|
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9. Pesticide residue (¢ I
nochlorine pesticides, Orga
nophosphorus pesticides.
pyrethroides)

10. Test of aflatoxins
(B.B,,G,G)

qﬁ, ?ﬂﬁ-, W‘! ﬁ:':cgl
i, diget Sl

/

1. Organoleptic character
like colour, odour, taste.

touch, consistency.

2. ldentification
(Chemical)

3, Partical size (# 200-300)

4. Loss on drying at 105%

5 Total ash, acid insoluble
ash. water soluble ash

6. Assay of element(s)

7. Ayurvedic specification
(Nishchandra,
Rekhapurna, varitara,
Nirdhoom, niswadu,
Apunarbhav)

faftrs it 3 Fergin ferperamTeReh WO

77

HIAh

(i) Volotile matter
(i1) Spcci!’ic gravity a
(iil) Clarity test

{ 25%

(i) Specific gravi! 2

(ii) Total solids

(iii) Alcohol (ontent & Tests o

trl s
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HS e o
378 /’{I} Reducing sugar =

(V) Non-reducing sugar
(vi) Total acidity
____—— [ (i) Partical size (#125-150)
(ii) Tap density, flow density
[aﬂg]e of rESpt‘ise}

(iii) Tests formagnesium, carbonate,
silica. Aluminium, Iron, Chloride

4. TR (i) Total solids

(i1) Fat Content

(iii) Reducing sugar

(iv) Total sugar

5. | =t/ = (i) Particle size (# 80-100 for
churna; 40-60 for kwatha churna
(i) Bulk density

(iii) Tap density

6. GRIE GRS (1) Rancidity test

(11) Uniformity of contents/consistency
(11i) Fat content
(1v) Spreadabilily
(V) Viscocity
=y (Vi) Particle size (if powdered drugs|
~TSr——r— | arcadded (#125.150) '

L > » A | (i) Clarity test g
8. —fqh__(_'ﬂ_is_lf_rll_ﬂv test 2
— = [1] Particle Size (#125-150)

(51 ) ._E"]‘ﬂ“i_______ffi‘ii}_felement (s)

W) Weight / m| (in case of Taila)

; h 1) viSCDSit}:
_——l""-i-""‘




| &

(1v) lodine value

(v) Saponification value
(vi) Acid value

(vii) Peroxide vlaue
(viil) Rancidity

(ix) Free fatty acid

(x) Total fatty matter

10.

(1) Hardness

(i) Uniformity of weight

(iiif) Disintegration time (In general
disintegration time should not be
more than 15 min. and for guggulu
it is 60 min.)

(iv) Total sugar and reducing sugar
(if sugar is added)

11.

(1) Hardness

(i1) Melting temperature
(ii1) Uniformity of contents
(iv) Volatile oil content

9T /9Ea (Syrup)

(1) Total solids

(i1) Reducing sugar
(iii) Total sugar
(iv) Weight / ml
(v) Viscosity

13.

i, fawa /@ve
(Granules)

(i) Bulk density

(ii) Tap density

(iii) Compressibility
(iv) Flow pr perty

14,

ik i b id Y |

1 T 1"

| (Plant extracts]

(i) Particle size (Bulk- de

density)
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dues and aflatoxins

e
S.N.

L

Microbial cont

amination

e : 1x10°CFU/g
== K terial count
(1) [otal bacteral € (X107 CFU/g
(For topical use)
: %
(2) Yeast & Mould 1x10° CFU/g
(3) E. Coli Absent
(4) Salmonella Absent
(5) P. aeruginosa Absent
(6) S. aureus Absent
S.N. | Heavy Metals Limits
(1) Lead 10ppm
(2) Mercury 1 ppm
(3) Arsenic 3 ppm
(4) Cadmium 300
S.N. | Aflatoxi —
i Limits
(1) B| = |
2) | B 0.5 ppm i
3 la 0.5 ppm e
|
(4) Gj 0.1 ppm A
' 0.1 ppm
e S -
:’Hticidu Residues S —3
- mits
S Jrgﬁ;anu-uhlnrn group -

Less than 1 ppm |

R R e pm——— 1 ST




@ FeA™
ovel Crosses. then the seven pesticides mentioned

by

If the |
Ww.H.O. should be analyzed for Individual limits.
\ (1 Qui'.‘m'.r:'rms 0.01ppm .
1E DDE | ppm |
(3) Aldrin (.05 ppm ;
T.I]_d__—_ﬁ_i-.-:ldrin (.05 ppm
(3) DDT | ppm
6 | DDD | ppm
@ | HCH 0.3 ppm
Ayurvedic pharmacnpnciﬂl committee (A.P.C)
farsi 1962 a1 APC Committee T T34

ayre | g 20
een | APC g Ayury
mmwﬁtﬁmmr@%\waﬁﬂm@%aﬁﬂﬂﬁw,
g N Eafieran (Indentiy. purity and strength) FAU= A
o 36 ey e e & | APCET mﬁﬁﬂgﬁﬁﬁﬁrﬁﬁ

edic formulary and pharmeco poeias T

(i) Ayurvedic For
(ii) Ayurvedic formulary of India Pt

(iii) Ayurvedic formulary of India Part-
2. Ayurvedic Pharmacopoeia of India (APD) ;- TR

§ =i 1 1dentity. Purity and Strength & HIH # | T U it

5308 m“ A (Compound formulations) & Testing protocol t
fafi 3 | waret sfiwa ze & AEE AP Part. i Aen it A & W
AP Part-11 # g 2 ) i
API Part-] (Uee sitaer): - 360 U aitafer 1 1dentity.
. purity and strength FifE= 2 anfi 7 AP Part o g -
| 8, foeen faw faa G v R - RN i.“”'
1. API Part-l  Volume-| 07 AL Tl
e a0
2. APIPari-l Volume-ll 080 3 “; N
3 APL Part-l Volume-lll 100 sy Ze4 ﬂa:’ﬂ'- .




82 i iume_['\," 068 E-ﬂﬁﬂ A
art-1- *0 2 3ty 74
U Lanl SEMRINORT MRS 7
e Imc
< AP Part-l "”;‘ eVl 101 ey 74
g 1 Volume-
5. API Part-] 1'L| eVIl 021 3 2 (G g=)
» APl Part-I Voit _
AS Volume-VIII 060 3tey 7=

, API Part-I D = |
iPIxPart-ll (aited W):*W‘Tﬁj’g? e fifde 3,
it o s i s & T, . |

| API Part-Il Volume-I 50 39" I

2 API Part-Il Volume-Il 51 aﬂwzfm
3 API Part-Il  Volume-III 50 3" I

Defermination of Powder fineness

The degree of coarseness or-fineness of a powder is
expressed by reference to the nominal mesh aperture size of the
sieves for measuring the size of the powders. For practical reasons.
the use of sieves, for measuring powder fineness for most
pharmaceutical purposes, is convenient but device other than
sieves must be employed for the measurement of particles less
than 100 mm in nominal size.

The following terms are used in the description of
powders :-

Cc-a._rse pnﬁ-‘der - A powder, all the particles of which pass
through a sieve with a nomina] mesh aperture of 1.70 mm and

not more than 40.0 percént thiay; ha'si ¥ :
asieve
aperture of 355 am. g with a nominal mesh

€ With a nominal mesh aperture of 710

{through a sieve with a nominal
Moderage

! y

which pass through , ey A Powder, al] the particles of
Hmand not morg g, 40.0 With a nomipg) mesh aperture of 353
o Perature of | g u-mpercem through sieve with a nominal

“Ine
vereer “ADoider lyr

lhTUngh, *
d AN g
i 4 N0ming
4l mesh

he particles of \Which pass
aperture of 180 k.




Very fine powder - A powder, all the particles of which
ass through a sieve with a nominal mesh aperture of 125 pm/
j When the fineness of a powder is described by means of
2 pumber, it 1S intended that all the particles of the powder shall
s through a sieve of which the nominal mesh aperture, in um,
is equal to that number.

When a batch of a vegetable drug is being ground and
sifted, no portion of the drug shall be rejected but it is permissible -
except in the case of assays, to withhold the final tailings, if an
approximately equal amount of tailings from a preceding batch
of the same drug has been added before grinding.

Method

(1) For coarse and moderately coarse powders - Place 25
to 100 g of the powder being examined upon the appropriate sieve
having a close fitting receiving pan and cover. Shake the sieve in
arotary horizontal direction and vertically by tapping on a hard
surface for not less than twenty minutes or until sifting is
practically complete. Weigh accurately the amount remaining on.
the sieve and in the receiving pan.

(2) For fine and very fine powder - Proceed as described
under coarse and moderately coarse powders, except that the test
sample should not exceed 25 g and except that the sieve is to be
shaken for not less than thirty minutes, or until sifting is practically
Complete.

With oily or other powders, which tend to clog the
openings, carefully brush the screen at interval during siftings.

Break up any lumps that may form. A mechanical sieve shaker
which reproduces the circular and ‘

in hand sifting but has
employed.
Sieves

2 lapping motion given to sieves
a uniform mechanical action may be

Sieves for pharmacopoeial testing g
wire cloth with square meshes, woven from, |
stainless steel or any other suitable mage; al.

re mniétructed from
vire of brass, bronze,
The wires should be
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n circular €ros
st be no I
being sifted.

to the following specifications :-

of unifort
plat

giev

ed. There mu
¢ and the substance

Sieves conform

s-section and should not be coated
caction between the material of

[Approximate Nominal mesh Tolerance average |
sieve number* [ aperture size mm aperture size + mm
T 4 4.0 0.13 ¥
6 2.8 0.09 m
8 2.0 0.07 w0
10 ) 0.06 i)
12 1.4 0.05 =4
16 1.0 0.03
e pm £pm
El‘ 710 25
et 600 21
30 - 500 1%
36 425 15
44
355
%5 ;8[) 13(9.9)**
100 r %5 11(7.6)
120 _hr-—l_:"?_ 9.4(6.6)
150 --'h]a;j 8.1(5.8)
170 5
% 7.4(5.2)
200 - 6.6(4.6)
240 O g =
- ) s L
4.8(3.4) |

e 45
Sieve \V
25 Number ; o 4.
4 r.:m; In each ltansy 1S the I‘Iurnber nﬁf -3 8(3 ])’
E & b S 4 ;
2 F L |
CLS re

shes in a ha'rlgth_-«’::f

|
|
l
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eterminatiu;pt;{ i:;[;';ﬁ.:gll;cl?il 'h‘:fr i
he sampic - = Irée from vis; :
‘Tusﬂmiﬂﬂﬂs, stones, rodent Exzeg,b::;{;c?;%?rs o mEId
s foreign matter wh'en examined as given bnr:h:wq.rmBJ R
Take:2 I"E]JI'ESEI‘HHUVE portion from a large container, or
emOVe the entire c::::ntc—:ntsi of the packing if 100 g or less, and
eadinathin layerina suitable dish or tray. Examine in da}:Iight
with unaided €ye. Transfer suspected particles, il any, to a petri
dish, and examine “with 10 x lens in daylight.
petermination of Total Ash

Incinerate about 2 to 3 g accurately weighed, of the ground
drug in @ tared platinum or silica dish at a temperature not
exceeding 450°C until free from carbon, cool and weigh. If a
carbon free ash cannot be obtained in this way, exhaust the charred
mass with hot water, collect the residue on an ashless filter paper,
incinerate the residue and filter paper, add the filtrate, evaporate
o dryness, and ignite at a temperature not exceeding 450°C.
Calculate the percentage of ash with reference to the air-dried
drug. .
Determination of Acid-Insoluble Ash

To the crucible containing total ash, add 25 ml of dilute
hydrochloric acid. Collect the insoluble matter onan ashless filter
paper (Whatman 4 1) and wash with hot water until the filtrate is
neutral. Transfer the filter paper containing the insoluble matter
1o the original crucible, dry on a hot-plate and ignite to constant
w?ight- Allow the residue to cool in a suitable desiccator for 1' ’
,mm“tﬂs and weigh without delay. Calcul.ate the content of acid-
insoluble ash with reference to the air-dried drug.

Determination of Water Soluble Ash
: Boil the ash for 5 minutes with 25 ml of water; collect
'50luble matter in a Gooch crucible or on an ashless filter paper,

ot Exceeding 450°C. Subtract the weight of the insoluble ma i
1 weight represen

w[h
poxiou

M the weight of the ash; the difference !
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uble ash. Calculate the percentage of water-solyp 4
rence to the air-dried drug.
Determination ofSquhatgd Ash |
Heat a silica or platinum crucible }u redness for 10
minutes, allow to cool in a desiccamr and W’Elg'h. Pl.ft l1to2 g of
the substance, accurately weighed, into the crucible, ignite gently
at first, until the substance 1S thoroughly charred. Cool, moisten
the residue with 1 ml of sulphuric acid, heat gently until white
fumes are no longer evolved and ignite at 800°C + 25°C until al]
black particles have disappeared. Conduct the ignition in a place
protected from air currents. Allow the crucible to cool, add a few
drops of sulphuric acid and heat. [gnite as before, allow to cool
and weigh. Repeat the operation until two successive weighing
do not differ by more than 0.5 mg.
Determination of Alcohol Soluble Extractive
Macerate 5 g of the air dried drug, coarsely powdered,
with 100 ml of alcohol the specified strength in a closed flask for
twenty-four hours, shaking frequently during six hours and
allowing to stand for eighteen hours. Filter rapidly, taking
precautions against loss of solvent, evaporate 25 ml of the filtrate
to drynessin ﬂhlﬂICd flat bottomed shallow dish. and dry at 105°C,
to constant WEIght an_d weigh. Calculate the percentage of alcohol-
soluble extractive with reference to the air-dried drug
Determination of Water Solybe Extractive

Proceed as direct
ed for the il
soluble extractive, using chlore determination of alcohol-

e gs form-water instead thanol
Determination of Ethey Soluble e .d Df»'.? an .“
Content) ractive (Fixed O

Transfer a suilgh) :

: Y Weighed uant; :
ﬁ:_:edb?ll c}?:nenl) prme air-dried, Erﬂshn(;"y (depending on !hﬂ
lhlm 2 <, 'E .l'tlf.:l Wl[h '\I”""Eﬂf E’Ihfr !f : < drug I.D an EthﬂCnDn
to 60°C) in a continuoys ey, Or petroleum ether, b.p. 40°C

the water-sol
ash with refe

. R rﬂﬂliun
for 6 hours. Filter the EXlracy antiy E'!*"Df:‘lir:ztl.us (Soxhlet extractor)
dish and evaporate of . 50]v alivelyingo a lared evapurﬂﬁﬂg

A Water b, Dry the residu¢

€Nl op

e 2 B2 2 BT 5EE

=

5

P v




red,
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and
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rate
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ight. Calcul 387
gC to mnslaﬂlt weight. Calculate the percenta -
1 lﬂ"ﬂ E:{U’EICﬁVE with reference to the mr“dlfﬂd dmg‘ ge of ether

bertffmi“ﬂti““ of Moisture C““t_E“t (Loss on Drying)
procedure sel f"?“h here determines the amount of volatile
matter (i.e., waler .dn”n% off f;um the dmg_). For substances
gppearing 'O contain water as the only volatile constituent, the
p ocedure given below, 1S appmpnatel}f used.

place about 10g of drug (without preliminary drying)
feraccurately weighing (accurately weighed to within 0.01 g) itina
ared evaporating dish. For example, for unground or unpowdered
drug, prepare about 10 g of the sample by cutting shredding so that
{he parts are about 3 mm in thickness.

Seeds and fruits, smaller than 3 mm should be cracked. Avoid
feuse of high speed mills in preparing the samples, and exercise care
that no appreciable amount of moisture is lost during preparation and
that the portion taken is representative of the official sample. After
placing the above said amount of the drug in the tared evaporating
dish, dry at 105°C for 5 hours, and weigh. Continue the drying and
weighing at one hour interval until difference between two successive
weighing corresponds to not more than 0.25 per cent. Constant weight
isreached when two consecutive weighing after drying for 30 minutes
and cooling for 30 minutesina desiccatro, show not more than 0.01
gdifference.

Determination of Volatile Oil in Drugs

The determination of volatile oil ina drug is made by distilling
the drug with a mixture of warer and glycerin, collecting the distillate
nagraduated tube in which the aqueous portion of the distillate 1S
aul,gmaﬁcal ly separated and returned to the distilling flask, and mea-
suting the volume of the oil, The content of the volatile oil isex
Sapercentage v/w.

Theg € ePparatus consists of the following parts (see Fig.):
~Lig

'~'?lrniia;'Fe nger’s apparatus described below s I’Ef.:ﬂﬂ]ﬂ'lﬂf’!dﬁd but la:ti

Istif] apparatus may be used provided that it permits comp e

ation of the volatile oil. All glass parts of the apparatus sho
"adeof good quality resistance glass.
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11072240 mm

APPHTHIHS for ?ﬂlatil .
eOilp o
The apparatus is cle; ¢lerminat
washing succfs]:.ivelus S cleaneq before each _lﬂfl '
shing su Y With acerope 1 o distillation by
filling ':j“"g‘ chromic sulphyp, aci m?me"- then inverting it,
open end at G and nl!nwlflg to stand, anq Xture, after closing the
Method of determination finally rinsing with water.
| A su:}able quantity of the Coarse|
with 75 ml of g:‘y.?*erm and 175 ) ofy Y POWdereq drug together
flask and a few pieces nfpurﬂuﬁ Eanhmer n € one litre d; %i”. g
en Ware 1stm

one filter paper

=1
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ak
th
he
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|5 cm cut 100 Smi-.a'nt?li:[;ls'u:zz ::” 2 mm wide, are also put in the
siilling flask, which 1s f331ﬁﬂtllcd Lo the still head. Before
gtaching the condenser, wai_;er 1S run into the graduated receiver,
keepIng the tap T open un1+1l the water overflows, at P. Any air
pubbles 10 the rubber luhmg a—b are carefully removed by
essing the tube. The tap is then closed and the condenser
stached. The contents of 1he. flask are now heated and stirred by
frequent agil&liﬂﬂ until ebullition commences. The distillation is
continued at 2 rate, which keeps the lower end of the condenser
ool. The flask is rotated occasionally to wash down any material
that adheres 10 its sides.

At the end of the specified time (3 to 4 hours) heating is
discontinued, the apparatus is allowed to cool for 10 minutes and
ihetap T is opened and the tube L, lowered slowly; as seon as the
layer of the oil completely enters into the graduated part of the
cceiver the tap is closed and the volume is read.

The tube L, is then raised till the level of water in it is
shove the level of B, when the tap T is slowly opened to return
ihe oil to the bulb. The distillation is again continued for another
hour and the volume of oil is again read, after cooling the apparaius
 before. If necessary, the distillation is again continued until
successive readings of the volatile oil do nol differ.

The measured yield of volatile oil1s laken to be the content
ofvolatile ol in the drug. The dimensions of the apparatus may
be suitably modified in case of necessity.

Special Processes Used in Alkaloidal Assays

A-Continuous extraction of drug :-

Where continuous extraction of a drug ol any nqlﬂl‘
R eis f_ﬂcun:lmended in the monograph, the process ‘f:is:z

ippro 0lating it with suitable solvent at a tempe a
Ximately that of the boiling point of the solvent. Any

u? that permits the uniform pemnlatinn of the drug

“ntinuous flow of the vapour of the solvent around the

et
iphriaatur may be used. The type cnmmunly known as the Soxhl

Ws s suitable for this pUIPOSE.




Apparatus for the contingyg extraction of drugs
(soxhlet Apparatus)
B -Tests for complete extyy

ction of alkaloids:- Complete
extraction is indicated by the follo

wing tests:

When exteacting withay queous or alcoholic liquid:-
After extracting at least three limeg With the liquid, add to a few

drops of the next portion, afier a;y; ing with chloric
acid if necessary, 0.05 m] of ot yig with 2 N hydro

: WSium mercuri-iodide solution
or for solanaceous alkaloids ()

. s miof, Potassium iodobismuthate
solution; no precipilate or turhldily, is produced
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o extracting w.ith an immiscible solvent:

After extracting at |€€1‘Sl three times with the solvent, add
110 2 ml of the next !}Umﬂ'“ | to 2 ml of 0.1 Ny .’;J-dmc!r};ric
:1:1' 4 remove the organic solvent by evaporation, transfer the
queots residue tO EIIESI tube, and add 0.05 m of potassium
m,murf-fﬂd“df sfj.’urmn for Sl}h?naf:enus alkaloids 0.05 m] of
olgssitm iodobismuthate solution or for emetine, 0.05 ml of
rma‘mf solution; not more than a very faint opalescenece is
Fm{iuce{i-
mhin-Layer Chromatography (TLC)

Thin-layer chromatography is a technique in which a
olute undergoes distribution between two phases, stationary
shase acting through adsorption and a mobile phase in the form
ofa liquid. The adsorbent 1s a relatively thin, uniform layer of
dry finely powdered material applied to a glass, plastic or metal
sheet or plate. Precoated plates are most commonly used.
Separation may also be achieved on the basis of partition or a
combination of partition and adsorption, depending on the
particular type of support, its preparation and its use with different
solvent.

Identification can be effected by observation of spots of
identical Rf value and about equal magnitude obtained,
tespectively, with an unknown and a reference sample
‘romatographed on the same plate. A visual comparison of the
¢ and intensity of the spots usually serves for semi-quantitative

tSlimation.
*‘Pparmus

(a) Flat glass plates of appropriate dimensions whi
$olution being examined and appropriate

mrﬁlu]n' T'l}e plates are prepared as described b
“rClally prepared plates may be used.
“an he (I"J] An aligning tray or a flat surface
#ligned and rested when the coating su

ch allow

4Pplication at specified points of the necessary flua"miqs 3
reference solutions

Which allow accommodation of the specified migration Palh—
elow; alternatively,

on which the plates
bstance 1S applied.

-




'ﬂﬂ?ﬂmf&m

(c) The adsorbent or coating su b_s[ance consi sli{ag of fine|
givided adsorbent materials, norm: > pm to 40 pm in diameye,
is suitable for chromatography. It can be applied directly tq the
plate or can be bonded to the plat-?: by means of pllasier of paris
(Hydrated Calcium Sulphate) or with any other su}lable binderg.
The adsorbent may contain fluorescing material to help i,
visualising spots that absorb ultra-violet light.

(d) A spreader which, when moved over the glass plate,
will apply a uniform layer of adsorbent of desired thickness oyey
the entire surface of the plate. |

(e) A storage rack to support the plates during drying ang
transportation.

() A developing chamber that can accommodate one or
more plates and can be properly closed and sealed. The chamber
is fitted with a plate support rack that supports the plates, back to
back, with lid of the chamber in place.

~(g) Graduated micro-pipettes capable of delivering
microlitre quantities say 10 pl and less.

. (h) A reagent sprayer that will emit a fine spray and will
not itself be attacked by the reagent.

s (i}} AE lultra}'».;ié)éﬂt light, suitable for observation at short

nm) and long nm) ultra-vio|

Preparation of plates: i 13
Unless otherwise specified in t

are prepared in the Fnl!nwing manner
the coating substance i .
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he monograph, the plates
Prepare a suspension of

; ng, -
air, heat at 100°C to 105°C fﬂfaﬂlﬂw the coated plates to dry 1n
; ¢ :
of plates prepared with celluloge . ;15’[ l h{]|:ll' (except in .the case
normally sufficient) and 4}, €n heating for 10 minutes is

Store the plates Protected fro _':"3 » Protected from moisture.

preparation. At the time o " "0isture and use within 3 days of

Plates again, if necessarys
, pre coated plates
asUc sheets are alsg available.

as prescribed in the mg,, 5€, dry the

Nog
of silica gel on E'ﬂﬂﬂa]umikir:ﬁ:‘s‘ Now a days
pl

the
Rﬂmﬂﬂ’:
w‘idﬂ'ﬁ fr
I}Eiﬂg €X
diamet€
unless ©
from, O!
sides; th
may be
the side
monogr
and p!ac
as possi
mobile
lempera
line. Re
monogr.
that the
|
the first
directio

"prmect




.'.Ifrhadﬂ'ﬂ.l oss unsaturated conditions are prescribed, prepare the
py lining o walls with sheets of filter paper; pour into the
'““L_ }ammﬂng the filter paper in the process, sufficient of the
Imti':: phase 10 form a layer of solvent 5 to 10 mm deep, close
nﬂiwﬂk and allow 10 stand for 1 _huur at room temperature-
pemove parrow StTip n‘f the coating substance, about 5 mm
wide, from the vertical sides of the plate. Apply the solutions
form of circular spots about 2 to 6 mm in

the form of bands (10 t0 20 mm X 2 10 6 mm
umless otherwise, specified) on a line parallel with, and 20 mm
from, one end of the plate, and not nearer than 20 mm (0O the
sides; the spots chould be 15 mm apart. [f necessary, the solutions
may be applied 10 portions, drying between applications. Mark
ine sides of the plate 15 cm, OF the distance specified 1n the
monograph, from the starting line. Allow the solvent to gvaporate
and place the plate .1 the tank, ensuring that itis as nearly vertical
as possible and thal the spots or bands are above the level of the
mobile phase. Close the tank and allow to stand at room
lemperature, until the mobile phase has ascended to the marked
line. Remove the plate and dry and visualise as directed’in the
monograph; where a spraying technique 1S prESEﬁbEd it is essential
that the reagent be evenly applied as a fine spray-

For two-dimensional chromatography dry the plate after
the first development and carry out the second development ina
direction perpendicular 1o the first.

When the method prescribed in the monograph specifies
‘protected from light” or “in subdued light it is intended that the
entire procedure 18 carried out under these conditions.
Visualisation

The phrases ultra-violet light (254 nm) and ultra-violet
light (366 nm) indicate (hat the plate should be examined under
an ultra-violet light having a maximum output at about 254 or al
about 365 nm, a3 the case may be.

The term secondary Spol means any spot other than the
principal spot. gimilarly. a secondary band is any band other than
the principal band.
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Rf{hﬂmmeasure and record the distance of each spot from tue

_ : ication and calculate the Rgvalue by _dividing th
ggsitr;tn 32 Iﬁaﬁﬂéd by the spots by the distance travelled by lh:
front of the mobile phase.

Refractive Index :

The refractive index (1)) of a substance with referepce
to air is the ratio of the sine of the angle of incifience to the
sine of the angle of refraction of a beam of light Passing
from air into the substance. It varies with the wavelength of
the light used in its measurement.

Unless otherwise prescribed, the refractive index s
measured at 25° (+0.5) with reference to the wavelength of
the D line of sodium (A 589.3 nm). The temperature should
be carefully adjusted and maintained since the refractive
index varies significantly with temperature.

The Abbe’s refractometer is convenient for most
measurements of refractive index but other re fractometer of
equal or greater accuracy may be used. Commercial
refractometers are normally constructed for use with white

light but are calibrated to give the refractive index in terms
of the D line of sodium light.

To achieve accuracy, the a
2. ® 3 e
calibrated against djsy; Pparatus should b

tilled watey which SR
of 1.3325 at 25° or aga; has a refractive index

nst the ref; b :
following table, erence liquids given in the

T
Reference —able

o
Liquid 1,20 Temperature

Co-efficient

tetrachloride —— /
Carbon c _% W‘ AN/At

_fg[ueﬂﬂ _ Pt ] "Ul}ﬁfﬁ?
E.McthylnaPhW'-i-'—ggﬁ_@“_ -0.00056
— % [Tems

" | -0:00048
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FeATd

« Reference 1

u['ﬁd al 201:! .
The cleanliness of the instrument should be checked

ﬁﬁquenﬁ}' by determining ihe refractive index of distilled

ndex value for the D line of sodium,

The weight per millilitre of a liquid is the weight in g
of 1 mlofa liquid when weighed in air at 25° , unless

otherwise specified.

Method
Select a thoroughly clean and dry pycnometer.

Calibrate the pycnometer by filling it with recently boiled
and cooled water at25° and weighing the contents. Assuming
hat the weight of 1 ml of water at 25° when weighed In air
of density 0.0012 g per ml, is 0.99602 g. Calculate the
capacity of the pycnometer. (Ordinary deviations in the
density of air from the value given do not affect the result of
a determination signiﬁcantl},;). Adjust the temperature of the
substance to be examined, to about 20° and fill the
pycnometer with 1t. Adijust the temperature of the filled
pycnometer Lo 25° remove any excess of the substance and
weigh. Substract the tare weight of the pycnometer from the
filled weight of the pycnometer. Determine the weight per
milliliter dividing the weight in air, expressed in g, of the
quantity of liquid which fills the pycnometer at the specified
temperature, by the capacity expressed in ml, of the
pycnometer at {he same temperature.
Specific gravity:- |
The specific gravity of a liquid is the weight of a given
volume of the liquid at 25° (unless otherwise specified)
compared with the weight of an equal volume of wa‘ter'-at
{he same temperature, all weighing being taken in air.

P
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: wi. l. Obtaj
Method scribed under wt. per mi. Ubtain the
hiocesC Trﬁ liquid by dividing the weight of e
gmwlgd i the pycnometer by the weight of watey

iguic cunl'd”m determined at 25° unless otherwise directeg

‘ bo
cnntam::d. |
in the individual monograph.

. ti0n of pH Values el
[)eterﬂ;j;: ;?f“valu;; of an aqueous liquid may be defined as

the common logarithum of the reciprnuﬁal of the hydmge‘n
ion concentration expressed 1n g per litre. Although this
definition provides a useful pr.ac::ucal means 'fnr the
guantitative indication of the acidity or alkalinity of g
solution. it is less satisfactory from a strictly theoretical point
of view. No definition of pH as a measurable quantity can
have a simple meaning, which is also fundamental and exact.

The pH value of a liquid can be determined

f:i‘[:r::li:m?ritagy by means of the glass electrode, a
€ electrode and a p} Lo, a
analogue type, PH meter either of the digital or

Determination of Viscosity

1S a hetlirey.: L B8 L
related (o the pec; Property of a liquid, which is closely

€ dynamic viscosity (n) of a liquid
A ryness
0 paral|e|
“ween (he, 5
movyj

PEr square centimeter exert
ANEs placed, |em apart whe?
'ed with the fluid and one !
"Plane with 4 velocity of 1 €7

the plane is s fjl

lﬂg il'l Il..!', Ow

I
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nd relatively to the other. The
rﬁﬁcﬂ . 1se bb .

i is the poise (abbreviated p),

ise0>"7 1 op) is 1/100™ of one poj

eviated €p) 1S £ POk,

B While on the .a'[.asnlule scale, viscosity is measured in
. or centi pOISE: it 1s mot convenient to use the kinematic

ein which the units are stokes (abbreviated S) and centi-

ks (abbreviated CS)_. The centistokes is 1/100® of one
qoke. The kinematic viscosity of a liquid is equal to the
otient of the dynamic viscosity and the density of the liquid

4 the same temperature, thus:

Dynamic Viscosity

Density

Viscosity of liquid may be determined by any method
hat will measure the resistance to shear o ffered by the liquid.

Absolute viscosity can be measured directly if
scourate dimensions of the measuring instruments are known
ot it is more common practice to calibrate the instrument
with a liquid of known viscosity and to determine the
viscosity of the unknown fluid by comparison with that of
the known. | '
Procedure:
~ The liquid under test is filled in a U tube viscometer
naccordance with the expected Viscosity of the !lqu'd so
lhat the fluid level stands within 0.2 mm of the filling mark
of the viscometer when the capillary 1S vertical 31“_[ ﬂ:'e
Specified temperature is attained by the (st liquid. The liquid
5ucked or blown to the specified weight of the "“SCG"?EE;
dthe time taken for the meniscus (0 pass the two tspemﬁe_
"arks is measured. The kinematic viscosity 1n centistokes 1S

C .
leulated from the following equation:
Kinematic viscosity = Kt

unit of dynamic
Ihe centi poise

Kinematic Viscosity =

- - " E. -'q .". -

e . FiL =8

A =

B - e e

' : A e

R 3 ] e
L e E .} L P o L

L e R e T 1
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_iime in seconds for meniscus L0 pass through
=11 .

fied marks.
f Total Solids

Determination of mta'll solids ir_l {%Sﬂ‘-’ﬂf Aristha ig

enerally required. Asava/ Aristha containing sugar or honey
fhﬂuld be examined by method 1, sugar or ‘hnney free Asava/
,:&Lrisla and other material should be examined by method 2
Method 1:-

Transfer accurately 50 ml of the clear Asava/ Arista
an evaporable dish and evaporate to a thick extract on a water
bath. Unless specified otherwise, extract the residue with 4
quantities, each of 10 ml, of dehydrated ethanol with stirring
and filter. Combine the filtrates to another evaporating dish
which have been dried to a constant weight and evaporate
nearly to dryness on a water bath, add accurately 1 g of
diatomite (dry at 105° for 3 hours and cooled in a desiccator
for 30 min), stir thoroughly, dry at 105° for 3 hours, cool the
dish in a desiccator for 30 min, and weigh immediately.
Deduct the weight of diatomite added, the weight of residue

should comply with the requirements stated under the
individual monograph.

Method 2:-

Transfer acc‘uralely 50 ml of the clear Asava/ Arista
to an evaporable dish, which has been dried to a constant

weight and evaporate te dryness op a water bath, then dry at

ﬂling_ the dish containing the residue
, Weigh it immediately. The weight

thith the requirements stated under
ph.

viscositys t
Detfrﬂliﬂﬂ"ﬂ“ 0

of residue should compl]
the individual monogra
Solubility in Water

Take 100 m of distj
 Tak Istil w
add air-drieq and Coarsely po

aler in a Ness/er cylinder and
Wdered drug up to saturation.
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qu
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ﬁlﬂ'ﬂ aredTd
rhen stir the sample continuously by twirling the spatula
[rmmdﬁ'd end ol a microspatula) rapidly. After | minute, filter
(e solution using Hirsch funnel. evaporate the filtrate to
dryness 1n 2 tared flat bottomed shallow dish and dry at 105°
u*.'cnnﬂtﬂm weight and calculate the solubility of the drug in

water (wt. In-m o/100ml).
petermination of Saponification Value

The saponification value is the number of mg of
potassium hydroxide required to neutralize the fatty acids.
resulting from the complete hydrolysis of 1 g of the oil or
fat. when determined by the following method :

Dissolve 35 to 40 g of potassium hydroxide in 20 ml
water. and add sufficient alcohol to make 1.000 ml. Allow it
to stand overnight. and pour off the clear liquor.

Weigh accurately about 2 o of the substance ina tared
250 ml flask. add 25 m! of the alcoholic solution of potassium
hydroxide, attach a reflux condenser and boil on a water-
bath for one hour. frequently rotating the contents of the flask
cool and add 1 ml of solution of phenolphthalein and titrate
the excess of alkali with 0.5 N hydrochloric acid. Note the
number of ml required (a). Repeat the experiment with the same
quantities of the same reagents in the manneromitting the
substance. Note the number of ml required (b) Calculate the
sapnniﬁuatinn value from the following formula: —

(b-a) » 0.02805 = 1.000
W

Where © Wis the weight in g of the substance taken.
Determination of lodine Value

The lodine value of a substance is the weight ol iodine
absorbed by 100 part by weight ol the substance, when
determined by one ol the tollowing methods:-

lodine Flasks—The lodine IMasks have a nominal
ﬁa{::av,'naluu.:iv_»,* ol 250

Saponification Value =
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4. lodine ﬂfﬂ”ﬂ{'fa"fﬂﬁfﬁf
i place the substanc
fask. add 10 ml of ca
m| of iodine m

Method:-

e accurately weighed, in dry iodipe
+hon tetrachloride and dissolve. Add 2
onochloride solution. inrsm;l the stopper.
moistened with solution of leEISSILlr:n lodine ang
Jllow to stand in a dark place at 4 temperature of about 17° op

I"p]"ﬂ'"u' IHJIJ 5 I}

thirty minutes. Add 15 ml of solution of pt‘ltﬂiﬁﬂillﬂl .iﬂdiﬂﬂ and
100 ;111 water: shake, and titrate with 0.1 N sodium thiosulphate.
using solution of starch as indicator. Note the n.um!:)er of ml
required (a). At the same time carry out the operation in exactly
the same manner. but without the substance being tested, and
note the number of ml of 0.1 N sodium thiosulphate required
(b).

Calculate the iodine value from the formula:—

(b-a) = 0.01269 = 100
W

Where W is the weight in g of the substance taken.

The approximate weight, in g, of the substance to be
taken may be calculated by dividing 20 by the highest expected
lodine value. Ifmore than half the available halogen is absorbed.
the test must be repeated, a smaller quantity of the substance
being used.

lodine Monochloride Solution: The
prepared by either of the two follow

(1) Dissolve 13 ¢ ol iodine

| In a mixture of 300 ml of
L.uhu_n l}.lrathll:‘rrldﬂ and 700 m] of glacial acetic acid. To 20
ml of this solution, .

add 15 ml of « : , ) i,
and 100 ml of wate of solution of potassium iodide

kand titrate (| 4
e € solut; " vty
thiosulphate. Pass chlorine, washed :1r1c[lmtj':*m:n:i1 {i‘hfwwlffi:f;
led, throug

rmn.:undurr of the iodine solution ungj) ¢ “O.LN
sodium thiosulphate required Bl

lodine value -

solution may be
ing methods:

forthe Greass . :
but more than, doubled. the Utration is approximately,

be

exJ
1S ¢
suk

10
the

2lc
ag

hy
S0
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; [odine trichloride 8 o
e ¥ jodine 9g
200 | Carbon tetrachloride 300 ml
T, Glacial acetic acid, sufficient to produce 1000 ml
nd Dissolve the iodine trichloride in about 200 ml of glacial
£ cetic acid, dissolve the iodine in the carbon tetrachloride, mix
d 1 two solutions, and add sufficient glacial acetic acid to
te, produce 1000 ml. Todine Monochloride Solution should be kept
m| -+ astoppered bottle, protected from light and stored in a cool
y place.
nd B. Pyridine Bromide Method:- -
ed Place the substance, accurately weighed, ina dry iodine
fask. add 10 ml of carbon tetrachloride and dissolve. Add 25
ml of pyridine bromide solution, allow to stand for ten minutes
inadark place and complete the determination described under
odine monochloride method, beginning with the words. Add
15 ml.
be The approximate weight in gram, of the substance Lo
ed be taken may be calculated by dividing 12.5 by the highest
:‘.‘:d.. expected iodine value. If more than half the available halogen
is absorbed the test must be repeated, a small quantity of the
ice substance being used.
Pyridine bromide Solution: Dissolve 8 g p.yridine and
be - 10 g of sulphuric acid in 20 ml of glacial acetic acid, keeping
the mixture cool. Add 8 g of bromine dissolved in 20 ml of
of = 1| glacial acetic acid and dilute to 100 ml with glacial acetic
20 P acid
ide Pyridine bromide Solution should be freshly prepared.
i Determ;tllatmcl:dﬂiﬂ:r::l j'v'al;e
: e a 1S Lhe e *
, N - substance. when determined '|_1}f the foll e ; % O e
el Weigh accurately about 10 g of owingmethody ;
2 of' the substance (1 to3) in

L T =) o [ 1 i q 2
{he case of aresinintoa 250 ml fask and add 50 ml ofa mixture




402 « of alcohol and 5D|‘r't,‘.l1l ether, u:hicrh hE.[::,' been
1~,['._w.qu;l]_«.-nILI1'|I1T;‘‘r ‘he addition of 1 ml _l‘il solution qf
m:mmh.-'.cd :_1 :Icﬂl gentlyona water-bath. 1f necessary upgj|
F‘h"'m"lPI_][hulfjﬂﬁ-1“. c;:m[*“?“:'}' melted, titrate with 0.7 y
the 5”!“["'“"1:,_,.:-,'}.-’u shaking constantly until a pink coloyy
potassium hvdro: ﬂi”[lt"-f” seconds is obtained. Note the number

«h persists for : . . ;
which pe lculate the acid value from the tnllowmg

of ml required. ¢
formula:
a % 0.00561 x 1000
Acid Value = Y

Where “a’ is the number of ml of 0./ N potassium
hvdrovide required and * W’ is the weight in g: of the substance

taken.
Determination of Peroxide Value

The peroxide value is the number of milliequivalents
of active oxygen that expresses the amount of peroxide
contained in 1000 g of the substance.

Method

Unless otherwise specified in the individual
monograph. weigh 5 ¢ of the substance being examined.
accurately weighed. into a 250-ml glass-stoppered conical
ﬂe%sk: add’}}u ml of a mixture of 3 volumes of glacial acelic
acid and 2 volumes of chloroform, swir) until dissolved and
saturated potassium iodide soluton
ly I. minute. with occasional shaking
and vigoroys Rhukingﬂ?ﬁl:l[{:mﬂ gradually, with continuous
the vellow colour g el Ui 'r”ﬂ‘f.‘iﬂ{ﬁlﬂﬂ thiosulphate untl
soluti Lt qlsl"ppﬂilffﬁ'. Add 0.5 ml of starc!
Ulration, shaking vigorously unti

dcars (g . aration
bstance bein (@ ml). Repeat the operatlt

add 0.5m] volumes of
Allow (o stand for exact
add 30 m| ol watey

1'1.’ “"l'.lu’j‘”“;,- ”?‘ 2 Exﬂlni”ud {h |T|”. Thl’: '\*’UIU"IE
N the blank determinati®”

"OSulphgye

exam
Meth:
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a ref]
hydrc
bath |
the fl
water
with
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CXtra
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calculate (he peroxide value from the expression
peroxide value = l'fll (a-b)/W “
where W= weight in g. of the substance.
mination of Unsaponifiable Matter

eter ifiabl { < : .
The unsaponifiable ma ter consists of substances
qesent N oils and fats, which are not saponifiable by alkali
d are determined by extraction with an organic

ihdl‘ﬂ?{idcs al : -
vent of @ solution of the saponified substance being

samined.

,hffi'hﬂd
Unless otherwise specified in the individual

nonograph, introduce about 5 g of the substance being
samined, accurately weighed, into a 250-ml flask fitted with
1reflux condenser. Add a solution of 2 g of potassium
hydroxide in 40 ml of ethanol (93percent) and heat on a water-
wih for 1 hour, shaking frequently. Transfer the contents of
e flask to a separating funnel with the aid of 100 ml of hot
water and. while the liquid 1s still warm. shake very carefully
with three quantities, each of 100 ml, of peroxide-free ether.
Combine the ether extracts in a second separating funnel
wntaining 40 ml of water, swirl gently for a few minute.
llow to separate and reject the lower layer. Wash the ether
tlract with two quantities, each of 40 ml, of water and with‘
liree quantities, each of 40 ml, of a 3 percent w/v solution of
i E’EI:S’ um hydroxide, each treatment being followed by &
it :E j“”ﬂ} 40 ml of water. Finally, wash‘th":lf*:fﬁ t}ﬁli
aqumu;fazse':l?: quantities, each of 40 ml, of wate by
T is not alkaline to phenﬂfph!h:ﬂem 0

I B
1 e cther layer to a weighed flask, washing out the
. Distil off the ether

Separatine £

ﬂrEj a‘ill(‘lﬂlg funnel with peroxide-free ether e ot
0 the resj d ne. Remaove the

SOrp| idue 6 ml of acelt o oe

tlely from the 1 ~id of a gent
ask with the aid of @ v ,
Yat100° 1o 105° for 30 minutes: a desiceator

d
D Cn{}l in
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‘ol the residue. Calculate the unsaponifiable mage,
velg :

and
as per cent W/W.
Dissolve
reviously neutr

he residue in 20 ml of ethanol (95perceny)
alised to px’renm’px’m’?m’eﬂ-r solution and titrage

with O.I M ethanolic pums.ﬁmn hydroxide. If the volume of

0. 1M ethanolic potassium hydroxide Exceedsi 0.2 ml. the
amount weighed cannot be taken as the unsaponifiable matter

and the test must be repeated.
Detection of Mineral oil (Hold’s test)

Take 22 ml of the alcoholic potassium hydroxide
solution in a conical flask and add 1 ml of the sample of the oil
to be tested. Boil in a water bath using an air or water cooled
condenser till the solution becomes clear and no oily drops are
found on the sides of the flask. Take out the flask from the
water bath, transfer the contents to a wide mouthed warm test
tube and carefully add 25ml of boiling distilled water along
the side of the test tube, Continue shaking the tube lightly from
side to side during the addition. The turbidity indicates presence

of mineral oil, the depth of turbidity depends on the percentage
of mineral oil present.

Rancidity Test (Kreis Test)

Ihe test depends upon the lormation of a red colour

W widized fat :

a Esrult;;d;"ﬂdhtlm = ”“?“Ed ’j’“’i[h conce. hydrochloric acid and

fats responsible ?Dr?%#mfnm n ether. The compound in rancid

oo € colour reaction is epihydrin aldehyde.
> respond to the Kreis test and the intensity of

the colour .
. oour produced ig : -
Oxidative rancidity, roughly proportional to the degree of

Procedype

—

- | e — = —
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Qmﬂa‘ﬁ‘"“
f Alcohol Content

mmrmiﬂﬂ“"“ 0 AL
The ethano! content of a liquid 1s cxpmssed as the

fyvolumes of ethanol contained in 100 volumes of the
1g measured at 24.9° t0 25.1° . This is
e of ethanol by volume”. The content
100 g of the liquid.

aumber © +
fjquid. the ¥ olumes bei
tnown as the “percentag
qay also be expressed in 2 ol ethanol per
ﬂﬁs i known as the ‘percentage of ethanol by weight™.

Use Method 1 or Method 11, as appropriate, unless
stherwise specified in the individual monograph.
Method 1

Carry out the method for gas chromatography, using
e following solutions. Solution (1) contains 5.0 per cent V/V
ofethanol and 5.0 per cent v/v of |-propanol (internal standard).
For solution (2) dilute a volume of the preparation being
e}‘fami!'md with water to contain between 4.0 and 6.0 per cent
vIv of ethanol. Prepare solution (3) In the same manner as
solution (2) but adding sufficient of the internal standard to
produce a final concentration of 5.0 per cent v/v.

: The chromatographic procedure may be carried out
using a column (1.5 m # 4 mm) packed with porous polymer
he:xds( 100 to 120 mesh) and maintained at | 50°. with both the
I;zt port and the detector al 170°, and nitrogen as the carrier

C‘alculate the percentage content of ethanol from th
areas of 1h_e peaks due to ethanol in the chromato e
obtained with solutions 1 and 3 C b
Method 11

For preparations where '
Methylated Spirit is anniu‘;;l;: '[hilliﬂiﬂ p-ladustelal
the content of ethanol as described in Ml:ll‘tgmph. Salseening

od | but using as

solution (2) a volume of th
¢ preparation beg ‘
ing examined

diluted with waler 1o contai
. ain betwee _
v of total ethanol and methanol een 4.0 and 6.0 per cent v/




i entration of methanol in (he

sine the conc atographic proced
Carr out the chromatograpiic procedure
Bf: wtdh Ly

O | but using the |‘f}I|uwing solutions,
MLI.:I 15 per cent V/v Ol methanol and 0.25
o ;.;;IIF:inlurnul standard). For solutiop
paration being examined with :

[Jetern
following mann
Llw.'rilml undet
golution (| h'n_llt
| ol 1-prop:

» of the pre
lume Of lh‘vnl_.’l per cent and 0.3 per cent v/v of

per cent VA
(2) dilute a vo
. to contain between . 3 per cent vy
er 10 ¢ <olution (3) in the same Manner as solution

c

wal F
ot of the internal standard to produce |
f

J

methanol. Preparc S0t
(2) but adding suthicient 01 1 e
2 final concentration of 0.25 per ufnt V/V. _

The sum of the contents of ethanol and methanol is

within the range specified in the individual monograph and (
the ration of the content of methanol to that of ethanol is
commensurate with Industrial Methylated Spirit having been ,
used. |
Method 11

This method is intended only for certain liquid
preparations containing ethanol. Where the preparation
contains dissolved substances that may distil along with
ethanol Method 11 B or [11 C must be followed.

Apparatus
o ,a: h;.: u[‘wpur_:‘nu%'. l.:llllfh'.ihilt'i .l sec fig.) of a round-bottomed
b u{“. !4[ ”(l;d with a Idlbll]li]lll‘m head (B) with a steam trap
the h_md:rfunii:‘:;l}:un.wul condenser (C). A tube is fitted to
the lower pari .Ul’ :ﬁ:ﬁji"iﬁ:::?d CArTiCy e d‘iStiHﬂlE 9o
]hu.mlumt:lri't flask is imme ,_:d}_-:nl volumetric t]usk‘ [+D}.
amixture of ice and wer du:‘" n a beaker (E) containing
4 circular aperyre, ¢ ., Ing the distillation. A disc with
er, 18 placed under the

. Hask (A
dissolved gy hs risk of charring of any

Method 1y
Transfer 2
ACCurately me 25

M in diamet

) Lo red
lances, he

ml of

< the pre
asured y1 94 pre

L

. Spf:l‘illinn being examined.
1% 10 the distillation flask



xdi ¢

R 107

pilute with 150 ml of water and add a little pumice powder.
Attach the distillation head and condenser. Distil and collect
qot less than 90 ml of the distillate into a 100-ml volumetric
flask. Adjust the temperature to 24.9% to 25.1° and dilute to
volume with distilled water at 24.9° to 25.1°, Determine the
relative density at 24.9° o 25.1° The values indicated in
column 2 of Table are multiplied by 4 in order to obtain the
percentage of ethanol by volume contained in the preparation.
If the specific gravity 1s found to be between two values. the
percentage of ethanol should be obtained by interpolation.
Alter calculation of the ethanol content, report the result Lo
one decimal place.

NOTE - (1) If excessive frothing 18 encountered
during distillation. render the solution strongly acid with
phosphoric acid or treat W ith a small amount of liquid para ffin
or silicone oil.

(2) The distillate should be clear or not morc than
slightly cloudy. If 1t i< turbid or contains oily drops. follow
Method T11C. When steam-volatile acids are present, make
the solution just alkaline with | M sodium hydroxide using
solid phenolphthalein as indicator before distillation.
Method 111 B

Follow this method or the following one if the
preparation being examined contains appreciable proportions
of volatile materials other than ethanol and water.

Mix 25 ml of the preparation, accurately measured at
24°1025.1% with about 100 ml of waterina separating funnel.
Saturate this T“”“UTE with sodium chloride, add about 100
ml of hexane and shake vigorously for 2 to 3 minutes. Allow

the mixture 10 stand for 15 to 20 minutes. Run the lower

layer into the distillation flask, wash the hexane layer in the
separal '

sodium chloride solution, allow (o separate and run the wash

ing funnel by shaking vigorously with about 25 ml of
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e first saline solution. Make the mixed solutjop,
st alkaline with | M sodium hydroxide using ﬂﬂliz
alein as indicator, add a little pumice powder and
distil 90 ml and determine the Percentage

v/v of ethanol by Method I1TA beginning at the words
. Apparatus for determination of ethanol by distillation methoq

liquor into th

: phenolphth
100 ml of water,

“Adijust the temperature...”.

Apparaiug for Determ

ali '
100 of Ethanoj by Distillation Method
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Metl d 11 C

Transfer 25 ml of the pru.:paraliﬂn. accu rately measure
.1 24.9°10 25. 17 to the distillation flask. Dilute wil‘h 150 m|
:w fwaterand add a little pumice powder. f'\llau:h_ the distillation
head and condenser. Distil and collect about 100 ml. Transfer
to a separating funnel and determine the percentage v/v of
ethanol by Method 111 B beginning at the words “Saturate
this mixture... .
Estimation of Sugars :-

Method A

Nelson - Somogyi photometric method

Estimate total soluble and reducing sugars according
to Nelson - Somogyi photometric method for the
determination of glucose.

Preparation of calibration curve for d-glucose
(Dextrose)

Dissolve accurately weighed 500 mg of dextrose in a
100-m! volumetric flask (5 mg / ml). From the above stock
solution pipette out aliquots of 0.95 ml to 0.3 ml in to 10-ml
volumetric flask and makeup the volume with dowble distilled
water. Add 1 ml of alkaline reagent (o each lub-i: (25 'L“lq of
Reagent | + | part of Reagent I1), e

a0 e : oo 5
Reagent | : Dissolye 25 g ol anhydrous sodium

L'[’H‘b””ﬂff_" 25 g l.}i‘ ]{UL"]E'”
. _ ¢ salt or sodi S
20 g of sodium bicarbongte - dium potassium tartrate,

20 ., .
sulphate in about 800 11 t,i-dnd 200 g of anhydrous sodium

waler and i
Reagent 11 : Agq 15 and dilute to 1 L.

containing concentrage Sulpl

= I |l
tube. Mix the contengs and he
path. Then cool (e lube

;p'.;-[_- “Chl copper sulphate
1€ acid per 100 ml to the
5 and

aa: naboiling water-
4dd the solution 1 ml of
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arsenomolybdic acid reagent (dissolve 250 mg of ammonium
molybdate in 45 ml of purified water. To this, add 2.1 ml of
concentrated sulphuric acid and mix well. To this solution,
dissolve 3 g of sodium arsenate in 25 ml of purified water,
mix well and place in incubator maintained at 37 © C for 24
hr). Dilute the contents of the test tube to 10 ml by adding
purified water mix well and then read color intensity at 520
nm using a ultra violet visible spectrophotometer. Record
the absorbance and plot a standard curve of absorbance vs.

concentration.

Reducing sugars

For reducing sugars, weigh accurately 500 mg of the
sample. dissolve in 100 ml of double distilled water and make
up the volume to 100 ml in a volumetric flask. Then follow
method as mentioned for the preparation of calibration curve.

Total sugars

Place 25 ml of the solution from the 100 ml stock
solution prepared for the reducing sugars ina 100 ml beaker.
To this. add 5 ml of hydrochloric acid: purified water (1:1 v/
v). mix well and allow to stand at room temperature for 24
hr for inversion. Neutralize the sample with 5 N sodium
hvdroxide and make up to 50 ml with purified water. From
ti1is diluted sample. use 1 ml of aliquot for the estimation of
total soluble sugars using the method described in preparation
of calibration curve for dextrose.

Method B
Reducing and Non-redueing sugars

Non- sugars are determined by subtracting the content
of reducing sugars from the amount of total sugars




pissolve

Clarifyl

71.9 ¢ of zinc acetate and 3 m|
Solution 1

, fied water and make the volume
: 1l acellc

of glacial ¢

(o 100 ml.

Solution Il Dissolve 10.6 g of potassium
\.Dll L] -

fi‘rn;rc‘_l'u.’i'fdt‘ in water and make l.lP to 100 ml. ‘ |

| Reducing sugars: Take suitable umofblnl of the 53'“17‘!’3
and neutralize with sodium hvdroxide .!f'ﬂxflh"fm? (10 percent in
water). Evaporate the neutralized solution to half the vn[ulme
on a water bath at 50° to remove the alcohol. Cool the solution
add 10 ml of the clarifying solution 1 followed by 10 ml of
the clarifying solution I1. Mix., filter through a dry filter paper
and make up the volume to 100 ml. Take 10 ml of the
Fehling's solution and from a burette and add sugar solution
(above prepared sample) in a drop wise manner and heat to

boiling over the hot plate (maintained at 80°) until the mixture

of Copper (Fehling s solution) appears to be nearly reduced.

f{sdd ;4-5 drops of I percent methylene blue and continue the

ttration tll the blue colour is discharged. Note down the

readings and calculate the pPercentage of glucose.

_ The proportions of invery sugar, equivalent to 10 ml
of Fehling’s solution. Calcul

ate the re : :
e the reducing sugar, invert

0 remove the alcohol.
¢ clarifying solution I
aper. To g1, & solution | Mix, filter
'€ Filter aqq |5 ml of 0.1 N
Dper . '

at to boiling
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minutes. Add phmm!pﬂ‘ﬂefr: and neutralize with
droxide solution (10 percent). Transfer to 100 ml
flask and make the volume to 100 ml and perform
(he titrition as done for the reducing sugars. Calculate the
percentage of the total sugars. Subtract the percentage of the
-educing sugars from the sugars to obtain non reducing

codium
x-g.hj"!'l(?‘[l‘ii.:

sugars.
Uniformity of Weight (Tablets)

It is desirable that all the tablets of a particular batch
should be uniform in weight. [f any weight variation is there,
that should fall within the prescribed limits (generally £10%
for tablets weighing 120 mg. or less, & 7.5% for tablets weighing
120 mg to 300 mg and £ 5% for tablets weighing more than
300 mg). The test is considered correct if not more than two
wablets fall outside this range if 20 tablets are taken for the test
and not more than one tablet falls outside this range if only ten
tablets are taken for the test. The difference of weight in tablets
can lead to variation in doses. Theretfore all the tablets of a
batch must confurm to this tesl. For carrying out this test
generally 20 tablets at random are taken and weighed. The
average weight is calculated, then each tablet is weighed
individually and weight noted. The weights of individual tablets
are then compared with the average weight already calculated
and see that nol more than two tablets fall outside the range.
This test is repeated after short intervals of time to ensure that
tablets of required weight are produced.

Determination of Hardness (Tablets)

The hardness of tablet depends on the weight of the
material used, space between the upper and lower punches at
the time of compression and pressure applied during
compression. The hardness also depends on the nature and
quantity of excipients used during formulation.

——_—__— | o]

Rt
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I the finished tablet. is t00 I1a}td. it ma]} nfat .disinle‘g.rate in
or e etiodi0 i,“!m: zmdlll the lab et is LUD- soft it may
1ot withstand the handling during packing an tlﬂHSF"Dﬂlng
Therefore it is very necessary to check the hardness of T:ﬂblﬁtg
when they are being compressed and pressure adjusted
accordingly on the tablet machine.

Tablet hardness can roughly be determined by holding the
tablet in between the fingers of the hand and throwing it lightly
on the floor. if it does not break it indicates that proper hardness
has been obtained. A number of hardness testers are used for
determining the tablet hardness but Monsanto hardness testers
and Pfizer hardness testers are commonly used.

(a) Monsanto Hardness Tester

It is a small, portable hardness tester which was
manufactured and introduced by Monsanto Chemical Company.
It consists of a spring which can be compressed by moving the
screw knob forward.

i
Monsanto Type

Pfizer Type i

Tablet 1

ardness Tester

f

Ty Ty e (e ey

e

e EA DS
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movli
force applied to the edge of the tablet is gradually increased by

moving
reading is noted from the scale which indicates the pressure
required in kg or Ib to break the tablet. Hardness of 4 kg 1s
-onsidered suitable for handling the tablets. Hardness of 6 kg

415

The tablet to be tested is held between a lixed and a
1o jaw and reading of the indicator adjusted to zero. The

the screw knob forward until the tablet breaks. The

or more will produce tablets of highly compact nature.

(b) Pfizer Tablet Hardness Tester

It is another instrument used for testing the hardness of
2 tablet. It works on the principle of a plier and is similar in
shape to that of a plier. It s fitted with a dial. The tablet under
test is held vertically in between the jaws which are pressed
with hand until the tablet breaks. The reading is noted from the
needle of the pressure dial which may be expressed in kilograms
or pounds of force.
Determmation of Friability (Tablets)

Friability test1s performed 10 evaluate the ability of the
tablets to withstand abrasion in packing. handling and
transporting. The instrument used for this test is known as
“Friability Test Apparatus’ or ‘Eriabilator’. It consists of a plastic
chamber which is divided into two parts and revolves at a speed
ets are weighed and placed in the
tumbling chamber which 1s rotated for four minutes or for 100
revolutions. During each revolution the tablets fall from a
distance of six inches L0 undergo shock. After 100 revolutions
the tablets are again weighed and the loss in weight indicates
the friability. The acceptable limits of weight loss should not

ore than 0.8 per cent.

of 25 r.p.m. A number of tabl

he m
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Friability Test Apparatus

Disintegration Test (Tablets)

The disintegration test is performed to find out that
within how much time the tablet disintegrates. This test is very
important and necessary for all the tablets, coated or uncoated
to be swallowed because the dissolution rate depends upon the
time of disintegration which ultimately affects the rate of
absorption of drugs.

- The apparatus used for this test is known as
disintegration test apparatus. This ap
or plastic tube which is open

fitted with a rust proof No. 10

paratus consists of a glass

al one end and the other end is
mesh sieve.
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The tube 15 suspended in a bath of water or suitable
jiquid which 18 thermostatically maintained at a tumpuramre
of 37°C. The tube 1S allowed to move up and down at a constant
ate 1.6 3() times per minute through a distance of 75 mm. The
volume of the liquid and distance of movement is adjusted in
such a way that at the highest point the mesh screen just breaks
the surface of the liquid to give a turbulent movement to the tablets

and at the lowest point the mesh screen remains about 2.5 em.
Jbove the bottom of the container.

About five tablets are placed in the tube alongwith a plastic
disk over the tablets unless otherwise stated in the monograph.
The plastic disk does not allow the tablets 10 float and imparts a
slight pressure on the tablets. The tube s allowed to move up and
down and disintegration time noted when all the tablets have
passed through the sieve. This time should comply with the time
stated in the monograph for that tablet. The test fails if all the
tablets do not pass through the sieve within specified time.
Generally the disintegration time for uncoated tablets is 30
minutes and for coated tablets one hour.

Dissolution Test (Teblets)

The rate of dissolution of a solid drug plays an important
role in the absorption and physiulngical availability of the drug
in the blood stream. Therefore dﬂterminaliﬂn of dissolution rate
of any solid drug 's yery necessary- For this purpose there are a
 number of tests qvailable 10 the literature but none 18 official.
This test is performed for tablets and capsulcs when stated in the
individual drug monograph-

The apparatus for dissolution lest consists Of (1) a

—h W
cylindrical stainless steel haskel which 15 attached to the end !

the stirrer shaft (1) a 1000 ml vessel made of glass or pihﬂr inert.

transparent material fitted with @ cover having four holes. one
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ot stirrer second for placing the thermometer ang
e ”T:-Hrumm'ing the samples (iii) a variable speed
I““:t:rl.l.c,- which can rotate at a sy.'sf:t-:d of 25-150
4 suitable thermostatically controlled
mperature of the dissolution medium |

for the she
remalning
jven

. O |‘
"1"1“” d . Y
per minute (1v )

revolutions |
hath to maintain the te

-t a temperature of 37°C £0.5°C.

For performing the test a suitable volume of dissolution
medium like distilled water. hydrochloric acid or phosphate buffer
at a pH of 7.3 as stated in the individual monograph is filled in 5
the elass vessel which is submerged in the water

bath maintained at 37°C. The tablet or capsule to be tested
is introduced in the basket and fitted in position. The motor 1s
started and its revolutions adjusted according to monograph. The
samples are withdrawn at specified intervals and filtered
immediately through a suitable filter medium. Generally 5 ml
sample solution is withdrawn each time which is replaced

water

I)r.-'."sululin:m

Test A Pparatus

with 5 ml of mediym,
volume in the vegsgel
for Pmpurliun ol dr
requirements as sia(e

at 37°¢
[ sampl
ug diss
In the p

N order tq maintain

€s are ( P
h e el =] : |
! ested by chemical analysis
ved which S
mnugraph,

hould meet the
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