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MIXING OF POWDERS )
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INTRODUCTION: i xrane
Aim of Mixing:
The main aim of powder mixing in pharmaceutical practice is to achieve dose uniformity within the Wwi Shs ,3
po wivingd J)
lid d fi tablet les & d ticularl i rtant i f tenf) o---buobb
solid dosage form (tablets, capsules & powders), particularly so important in case of very/poten .
drugs like Digoxin. ndex
D &ij%cksblssﬁbk}\%sﬂ
i'\b@dﬂ’e — L)
- <ol
A\ (e 35y Factors affecting mixing of solids: foxe 7
e P e‘<‘—é¢$ W @N;\Z) N Ga,kechde
28 woxvrey (@ Parameter related to ;%le particles : like particle size, particle shape, size distribution, particle
) [ (>ab) @9@)@&;‘@1 '
S wni-dp@de—density, Cohesive forces and Hygroscopic properties Wed 59\
- (Mixer type and properties: Movement type of mixer, Presence of Blades The addition of baffles raec\wﬂ\‘%m
Kd v XW\%

aaaaa

GESI Cayaal o) Tolie) Lyl SLsSL s Jumdll Jao

or rotating bars will also cause convective mixing, for example the V-mixer with agitator bar.

-) Speed of mixing (Agitation Speed): Too high a rotation speed will cause the material to be held

on the mixer walls by centrifugal force, and too low a speed will generate insufficient bed

. . .. . "o, adl a LH 1o\ -
expansion and little shear mixing. Mk o 9UL enes gL il ks gascder I3\ rpkz; Ci\;j/;uuu o
iy o T o woxng S o >

e vl A 03)
wirer JI T 90@‘”‘“

= (Segregation tendency)of individual components (based on density difference). .. \..u ¢ ws lp 2 podani 038 Jo

- Filling Volume

portide ) 2 ko o factsr ) 1up § 02
. .. - Doy vz I &6 ) @ols ) o) lp-s2
Mechanisms of Mixing:
1. Diffusion: It is redistribution of particles by random movement of particles relative to each other.
2. Convection: Movement of a group of adjacent particles from one place to another within the
mixture.

3. Shear; It is the change in configuration of ingredients through the formation of slip planes in the

mixture (Layer of powder flows over another layer) or (Sliding of particles in planes over each other).
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Y-cone mixer Rotating cube

Double cone

Oblique cone

Twin shell (V) mixer
with agitator bar

Fig. 13.6

Different designs of tumbling mixers.g e ]m@lﬁe‘ _ )
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_ . Tumbling mixers are rotating vessels of variable shapes. The container is designed in a way to avoid
s (Shedtons)) ‘lr:a}

(s e symmetry (symmetry gives poor mixing) ?!

16



Q@%’yw);—?“—rj@ﬁ) @—/)jg @\Qfaé ﬁ’wﬂqu)

W=\, N . . .
s In this Experiment Cube mixer or V-mixer will be used:-
e Cube mixer: W, B S 3o ‘E’L‘)
})\/H- F @& ;'u = &%\y«u >
ol ez, (=) motor drive mixer . 8 j 34

Bima el 2 (=) The housing in the Cube Mixer is manufactured from glass. .5, 2 \-5 051 2ate -

Olue
pader” J) ooz ?WS‘ Equippe_:)(\i‘v’J V(V“i%h Bz\lfﬂes but not Blades <!l ol o8 salsall 3 -

U)o fun bt Fpa
waxer” JE =)o . , in which ingredients are tilted by the rising side of the drum until = &b =t
I h dt langle of hence they will fall over their sel T TR
e (eugzs they exceed their normal angle of repose, hence they will fall over their selves. — /0, 0w
: : i Uy bl
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. Cube mixer is problematic due to the presence of corners, why? (o 3\ e 5 S0t
g = pouderl (oo Y 3 Lils) dsag cons Uit Jiay oSl bdla ©
. ' ¥ E ciond vk Lo Lish (oo @aW
e V- mixer: "! | @ﬂﬁ@w wivey) Lgd preslos Llsifl (o &8

Lo ' =l of J3ami 7986
UER ol Cube mixen/ JO=12 0L 738!
i ’ L Cube LD E b0 2R zo\

£ veal G Jsw e motor drive mixer
I el

VRS =N\ 35\;. The function is based on a special 3D blending effect in the pant-leg region, which is

Pdwfa“/ Bt generated through a combination of: dividing, cascading and an intermeshing mixing
P N " mechanism.

The housing in the V- Mixer is manufactured from stainless steal

&é}o’u Las QS = ‘ During blending, materials tumble periodically towards the apex and the legs, while they

O move along the horizontal rotation at the same time.
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OBJECTIVE: =~ 7o ? o iy [ Col&tl >

. To study the egfc'lﬁdigncy of "Revoliv\\/&oJZUCLube Mixer or V- Mixer" in preparation of 5% wlw
' mixture of Sodium Salicylate in Lactose (Particle Size < 1mm), when operated at25 rpm! Sxed ¢ uj“\
J{g\j\n O gu e @ of 5% wlw mixture of Sodium Salicylate in ©
wuls e oo 91 Lactose (Particle Size < Imm) prepared using Revolvo-Cube Mixer V- Mixer operated at 25
gpad o S e JL o TpmML 5 Colaskds 2 q;a:/(i “
3 To estimate the "Optimal Mixing Time" for 5% wlw mixture of Sodium Salicylate inLactose

(Particle Size < 1mm) prepared using Revolvo-Cube Mixer or V- Mixer operated at25
rpm. G H5Ne0;  ae 380 (o (o7 e QA8 Geniiol & 5 51 6 520
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EXPERIMENTAL PART :

a: Materials:

Lactose, Sodium Salicylate,
b. Apparatus: > B sample N amlpe ol RNGUTIE
Cube Mixer or V- mixer, UV/VIS Spectrophotometer. A sLe®

La , Na Sl
¢ Method: | s J5 e el DAWA Qi)ﬁ Qampe, N2
%Lﬁf‘m alpl & wmiker N ) . . i voo Lp o6 o) om B
g Clorg 3005 jNB. da;lj eiq:upment and tools should be cleaned prior to use. \.L T B b b (5
@b st uth ol b g \
1. Prepare 500gm of 5% w/w Na-Salicylate in Lactose (25 gm Na-Salicylate(500gm*5 % w/w) v

with 475 gm Lactose (500gm -25gm)). No- sdigee=28 = 500 + 5 >
+ poo- 15= 4o g @5 7 b

La(‘)‘dﬁg « \15 b)
N.B.: Pass all powders before weighing using 1mm pore size §i€Ve) why? because. +he poudder o4
SRR (1= 14w Tk sre J1Side 9(5@“\3)\9\: W_\Lé\_?&é-é—d\zgy\\powéub 3 Ao\ 1) UL G lodose (s shcly & <g\‘m}-‘ N
&%) agareqodtion 3 V3 . .. C,\umPs J:\\o\SJ, ;xﬁu;s?a/kde.s M’(ﬁm N Q_gd\{c“m y
UL\;élgj,d& we n2. Place the powders in th% (%n_lxnjigé char%ber of the Revolvo-Cube Mixer (placepowder of
a,vv\o_u\ft‘.\' efficuc J . ‘= : &}52’/ . - Sw s P S~ X
hemogenely and e#F e Jargest quantity (lactose) first then Na-Salicylate)s, =0 (Slos 285 2/ 35\ SM\ LEN G >
o R moxing = BLep A Glp o G | Sl e gl
(\//J} N“) (4o avoid LO$\'TQ of He \'V\f(‘jmfl‘@"{' 2f fro . i o
— Swaled  Guan¥t®y £ Happing inth Colne o mixed) L,
o2 ehsd\8s) 3 Start mixing (Operating speed =25 1pm), commence mixing and timing simultaneously. » %~ %
t/\._ﬁwﬂmﬂﬁxm)\\\» wnriony gpeed 1 P (é\’“\"‘-“) b
4. Take 5 samples (200 mg = 0.200 gm each) at(5, 40, 20 & 30 minutes, (such that 5 samples
. -\ : amples| s oo GG Ul Yol P Goo (e
at each time). 4 W Lol ge EE candom S Pes} s lepl oo e e
(WP ) 02008m ;7 20003 05 I\
G Jf\ e @l < @ Samples should be taken randomly from 5 different places of the powdermixture
o rv“" U)(JM/-)] y )U CU/V\M/J‘J g.klﬁa(_a_\\ Qfo/k}TM . _
}\j é)\jJ PO _)W 5 SW‘? —9\335} \)dw@\w)u\;udeJ Sl | ecor S an-no)
nomogenedts b The weights of samples should be close to each others (£10% — 0.200+0.02gm) )
S L‘J Y= Gtherwise results will be affected, why? Explain, 539055 (39559 amalyed balana ) (1) o ot
R 0 ‘*ﬁ?{ﬂ Gl 1 7 D35 G LD Ers o 1T =Y o
K Cnitbure 38 Gl el 66 ok 6 R s 1L g RRIOGEN o JLSH BER0S 0 e
5. Determine the content of Na-Salicylate in each sample at each time (all samples will be
Sampk 03512y

Ltwgfz,wm

analyzed at each time interval. Follow the analytical technique described below:
tha,‘) — \Q()v»l_t:) QOV-'JMJ( Gpo

C W U‘A* a. Put each sample in 100 mL Volumetric Flask. Suhions  fwe ge) o
b. Add 10 - 15 mL of distilled water and mix until all powders are<* o e et >
59l o tsloe ]
COW\W\U\CA‘\U e 9 completelydissolved. BN
” $=\n
B o) o wgoﬁ w s \ c. Complete the volume by D.Water up to the 100 mL mark then mix well.up +o Udlame
] i . Uom- 3\ L3
Damle < ¢ ) X ein Il d. Measure the samples absorbance using UV/VIS spectrophotometer: \ Gom :
w 5 LS\ fe
A"“j’ Z’J’ O 16 min \sl\} U)SJ 18 accurade
/“‘)\;) YD -5%5 J[«Q#\ D\,ﬁ.‘o(\)\\)/o\gj\ J\%)ﬁQMM@)\ \_D_g_\%@gmm A‘%\EJ\(A(A Sd\u}\d\/\s j\\,j\,%\)\js.)\pw*
L x5 =\0 s b Ola o shae 020 3L (B, arelps TN §2
O xb=15 | )\/L@; &b Bamp\iﬁ b CMV\\CJ\;-\ Cﬁ}i\(%@ (SJLOJN%MQZQZ{@M}> //\ max Q)
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e (Blank should be 0.20% w/v Lactose in D.Water (200 m; 200 1+ upto Vdwme
‘0 Rlanle N T
99 05k 2> e Blene O

, Lactose in 100 mL V.Flask dissglve lactose in 10 - 20 Qe“fgg .
}LS ,3»5‘ ‘ (Z’OO J N\ o™ >
boclose +§:l\7&ua © mL of D.Water, then complete up to thel00 mL mark Ve

3 Ladose 05k 2/ Bank JG using D.Water.
‘ . A

Amax for absorbance measurement is 254 nm

NOTE: Absorbance linear range is (0.200 - 1.200), solutions of absorbance out of
MUQJ fjg L)\\S\\_[‘Ql US\QD\D\¥
this range should be diluted. =
8 \, Lmeav de\G/E_, J| > \'/\& ‘(O“\QQA\ e kS\LCR
US_&P—L\ (’an%tj\(r.,ﬁp G‘J‘Slw"&)b&@m J\J MMM&S W\J&Mp\&)\]cﬂ\u}(d/\\}%\(bb

NOTE: Sampling is an integral part of mixing because at anytime, spot samples generate the data

necessary to evaluate the quality of the mixture. The data for statistics are generated by assaying the

active ingredient(s) in a number of random samples taken from the blend at a specified time.

The mean assay value of a group of random samples taken from the mixture is a measure of the central
tendency of the batch population (active ingredient content).

In addition of the mean, the spread or dispersion of individual samples about the mean can be
calculated by using the Standard Deviation or the Variance. ~ Ao Aalan K

Dloh oA\ ol b & Samgles D) Jsup
=, Standard Deviation can be calculated by using the following equation: A0 e ehd e 1 o s \OOLQ\J‘:SJA ol

S = ’Zn (¥ ;-¥)? 2, Ze F 0n, DW.2 cuvette I\ & o2
= Variance: <" — ‘
V= Zn (Y ) p— SZ /\mt ?o\f\x N Q\L L\-@ z/
/W\/\_/-\Il/'\!'/v\/ﬂ . (_S L’a
= Coefficient of Variation (C.V.) (Relative Standard Deviation, RSD): &)O %’/UUZ)J ‘995
C'V.__:Standa,r:e::vzatzonl100% mb\g (}l&@k (%UJB )
b w2 Bl
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1

2

3

4

S mg%

6 (== 0.103 [ ] 1.400

7 10 T 0200 LS aay it 1.200 >

8 20 0.394 3 1.000 e

9 30 0.587 0.800 P

10 0 0778 e P

n ) 1.165 s g |2 _
12 > | == s\
13 Slope 0.0193 01 Y E
4 Y-intercept 0.0071 0.000

0 10 20 30 40 S0 0 ”

15 w

i : -

17 Mixin Ana R’ = 1.0000 7 C)
C 033J

19 Sampling Time Sample  Abs.  Dilution Concentration  Concentration  mean Std  Variance  CV. 1,

2 minutes No. Factor  mgk(w/v)  mg% (w/w) RSO 0)7@

2 T

2 1 o2 | 1 | 108568 5.282 - N

23 2 [ o0 [ 3 | ass 2.407 K}

24 s s [oesu [ 1 | 1M 7.873 14065 = 21497 462113  152.836

b3 4 o102 | 1 | am 2.459

% s 029 | 10 | 10461 52.306 | |

27 1 o0 | 1 | em 23.391

28 2 0.670 1 34347 17174

= Powder Mixing E ¢ o

Ready ] - ' + 100%

20°¢ e - = »10

Y wi i B Qe & u [ I e o G A8 § m P 1.0

&Mm)mwwﬂou/s\wﬁ\u\ow (o2 <= RN !

R | Sampling Time Sample  Abs.  Dilution C > " mean std  Varlance C.V.
1 s Al 2 )elo s minutes No. e (el rs0
' S < =
- ~ 3 | e | 1 | @ Q- sas2
3\1(2)-” z z e 7 2 | oea00 | 1 | ams (S 2407
= 5 s | osu | 1 15.746 7.873 14.065 21497  462.113  152.836
REXUAN 4 | o2 | 1 a917 2.459
d' g }F@A\ —=> 5 | 020 | 10 104.611 52.306
' 3 om0 | 1 46.782 23.391
2 | oem | 1 34.347 17.174
10 s | o000 | 1 -0.368 -0.184 14453 9263 8579  64.086
4 | o | 1 40.513 20.256
S | oase | 1 23.259 11.630
] ey g 37.197 18.598
2| o689 | 1 35.332 17.666
20 s | osu | 1 41.653 20.826 19.899 2144 459 10774
4 | 0%0 | 1 46.264 23.132
s | o | 1 38.544 19272
O T 51.497 25.749
2 0.251 1 12.637 6319
30 s | o1 | 1 4.865 2.433 13.545 11147 124266 82302
4 | o203 | s 50.751 25.376
Ls 0.310 1 15.694 7.847
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200 mg sample was dissolved in up to 100 ml distilled water S U.) "/W ! \ L%X JQIj U M
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Concetration mg% w/w
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Results and Data Analysis

Results - Mixing Sample

Mixing Sample Absorbance
].’ ime 3 4
minutes

5
10
20
30

Data Analysis

A) Calibration Curve Equation:

o o c . c g I
Calibration Curve of Na-Salicylate in D. Water at A -
=254 nm cveslmnce ) LN_SA,.QDJS Q‘b\)db KSP

CSamge. NS Cancodraken! 22

Y= Slope * X + (Y-intercept)
R%=0.9999

Absorbance

Concentration, g% w/v

Example;
Absorbance read of the first sample at S minutes is equal to 0.200, calculate this solution concentration.
e Using the calibration curve equation:

Y = Slope « X + (Y — intercept)

Which means:

Absorbance = Slope * Concentration (gm% w/v) + (Y — intercept)
e Substitute:

0.200 = Slope * Concentration (gm% w/v) + (Y — intercept)
e Now:
0.200 - (Y — intercept)

Slope

Concentration (gm% w/v) =

20



2) Mixing Samples Analysis

1. Use calibration curve equation to calculate the concentration of each sample in mg% w/v

2. Calculate the concentration of each sample in mg% w/w.

e.g. Sample no. 1 concentration mg% w/w =

mg% w/v
200mg

*100%

200 mg is the sample weight

3. Calculate: mean, Standard Deviation (S), Variance (V) (V= S?), and Coefficient of

Variation (C.V.) (Relative Standard Deviation, RSD) of the samples concentrations in

mg% w/w at each sampling time.

v o= Standard Deviation

mean

*100%

Always use Excel tables
and equations

Mixing Time Sample Concentration Standard Coefficient of
. Absorbance Mean L. Variance L.

minutes Number mg% wiv. . mg% wiw Deviation Variation, %

1 Aq

2 Az

Az

5 3
4 A4
5 As

4. Construct the Mixing Profile by plotting Coefficient of Variation vs Mixing

Time in minutes.

Mixing Time Coefficient of Variation
minutes Ccv
5 CVs
10 CVis
20 CVso
30 CVss

Use Excel sheets, tables, and equations to perform all required data analysis

21




Examples on Mixing Profiles:

Optimum Mixing Time: the least time required to
achieve the lowest coefficient of variation.

B e Cawe N1

Coeffecient of Variation, %

7z k UL
N . . W\\#V*“Q\‘WQ-M ))\0 RN o
Mixing Time, minutes CC/\J D Coelicient Joehon )\ &“
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; - Homogenous Particle Size )
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